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| Ref. D T 2% o (53 A= (11)] (bp)
[ | ohzi [001 | 694 |ACAGGCACAGARACCCACAAG 145448-145468 | ..o
002 | 711 |ATCGCCACTTGCCTTCTTC 146077-146059
[ hzl 003 | 794 |CCCTGCTTCGGCTTGTGCA 159915-159933 575
[ | ehz 004 | 750 |CACAGCCTGCTTTATTTGTCATGA 160489-160466
[ | ohzj [005 | 751 |GATCCTIGGTAGGACARGCCT 160351-160371 " | o, ,
006 | 754 | CAAGCACTGATTTGGTCACTTCCT 161194-161171 "
[ 007 | 819 | GGGATGGGACCGTAAGTGGAAC 160951-160972
[ | ¢hZb 7008 [ 820 [TAATCACATTGGAGTTCTGACAAATG 1615681615437 | ©18
[ | ohg |-009 | 786 |ARAAACCTCTTACAAAAGTATCATCGGATA 161419-161448 " 910
010 | 737 | CCTACTAGGTCTCTGACTTGGAACCAT 162328-162302 '
[ 011 | 784 | GCCGAGACGCACCATTACACT 161876-161896 °
r | €h2h F512 7785 | CACCCATCCOTTCCCACTCAT {62512-160452 7 | ©°/
[ | ohzg |-013 | 740 |TGATGGTICCAAGTICAGAGACCTAGTAG 162300-162327 T | o
014 { 741 |AATTGTAGACATCTTTCTCTTAAGTTAATTCCCAG 163296-163262
[ o7 | 015 | 786 | TCTGCATGCCARCAGTGAACAATCT 163182:163206 " | .,
[ | % 016 | 789 | GGCACGCACCAGCATGTCC 164005-163987 '
0 | ohze 017 | 790 | CTGGCTGAGTGCCGTGGCT 163845-163863 " | .,
018 | 791 | TGAGCGCTTCATGTATTCTGGCTAT 164435-164411°
[ 019 | 824 |AAATATTTTCAAAGTCACACTCTGACARACAG 164376-164406 '
{ chza 020 | 822 |TAACAGGATCTCATGCTTTTTTCATGGCT 164992-164964 ' 617
[ |ohzg 1021 | 747 |CACTCCAATATTCACAATAGCCACTATTCA 164843-164872 " 926
022 | 748 |ACTCCTACGTATCCTTCCAAGCCC 165768-165745
[ h 023 | 728 | GCTAAGGGAAACAGGCATAGAAACTTAC 165586-165613 557
[ | %€ 024 | 729 | GGAGCTTCCCTGCCCTGC 166142-166125 |
t | chay 025 | 323 | TCCTTCTCCAGCACATAAATC 166076-166096 ' 424
026 | 325 | AAATTAGARGGTGGATGGGAG 166499-166479 '
[ hox | 027 | 335 | GAGTAACTCACCAGCCCTCTG 169838-169858 | 64
[ | €72 To28 | 336 | AARCCTCAGAACTCCCTCCCA 170101-170081 °
¢ | chzw |-029 | 838 | GACATCTCTGAATAGCTTCCTTIC 171392-171414 400
030 | 341 |GCACATAGTTTATAACGGCAA 171793-171773°
L hzy | 081 | 346 [AGAACCTAAGGTTGCTGTGTGTC 173303-173325 ' 4
| "2V 032 | 348 | TGCAAGATGTTACCACTGGGC 173696173676 7 | °°
o | ehzy 1933 354 |CGCCCCACATACACTCAGAA 31376-31395 ° 496
034 | 357 |AGACCATTTTTAGGAAGCTCG 31801-31781 >
[ 035 | 379 | CAAGGGGTAGTCCACTGAGTTC 31760-31781 7
. | "2 036 | 381 |CTCTTTGGAGTTECAGEG 32162321452 | 403
. | chgs 1037 | 362 | AGGTGAGTCTAACTCAGCTIG 33081-33101 % 578
038 | 365 | GACAGCTARAGTGTGTGAGGG 33658-33638 %
L[ g [939 | 371 [AATGGGTTCCAGTTGAGAATC 34411-34431° 470
| " 040 | 373 | ATTGTTGTGCCTGATTTCAAG 34880-34860 >
. | chzq 041 | 387 |AGAAGCCATAGCGAGGTTG 35627-35645 © 423
042 | 389 |GACTGTCCTCCAAGCATTCT 36049-36030 >
[ chzp | 043 | 394 |GATGCCATGATGAGGAGTGIG 37724-37744 ° 626
[ P 044 | 397 | ACCAGGGCCAGCAATATTG 38349-38331 =
- | chzm | 045 | 403 |AAATACTTCACGAATACTATGATCA 45711-45735 2 505
046 | 405 [CAGGGACATAATTGATTATCTTIG 46305-46282 °
[ chzo 1047 | 411 | TACTGGTTGGGAGGTGGAG 48290-48308 * 456
[ 048 | 412 | CATGATGTTCTTAATGCTACAGG 48745-48723°
h 049 | 419 | GAAGAGTTCAAGATACATGGTGTTA 50088-50112 ° 416
L] €21 "o50 | 420 | TGCACAACACTCTACACAGACTC 50503-50481 °
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TQPo_ch-v- FAM-TGTCTTTCAATATCTCTTC-
E 205 | 048 Al2 A FAM |MeB-DO 173196-173214
: 203 | TQPi_ch-v-048_R | SCTTCATATGATGARGGETARIGTCR | 474060173004
O
Ref.0O 00D ODO0ODDODODODODODODDODODODODODODODOODODOODOAF280107.10 GenBankd O O
0o0oo0DbOOoooDOos"00o0D0o0Do0Do0bDo0oo0ooDobOoDooDoooDoDo(@MmyY)Yyooooodd
O0o0DOoDbOOoOooDWweB) DD OonoOoOoao
Ooo0ooooao
Oo0O0o0O00o0oo0OO0O0OoOO0O0O00O00aOoOanOancecyr3asO O

10



JP 2004-527229 A 2004.9.9

37

S Q = 2
L9 sol graiar| o e | ben 1<061256 1<0EPL|  mzup | 200-AUo
! O} (765 grawm | oo D | oo DSUI0}LE-60.E D OSUZEL-L6L|  XZUD | 90O-A-YD
4 Ot AOEH Baces| oo e«wﬁﬁo mmw 1<050.£'6 1<0/8L]  Xzyo | 500-AYo
50 901 bt an | e oveon | oo | DVDEPOLL-YLLD OVOlePOZF-8LY | AZU0 | $00-A-UD
e (B o
BT e |23 veows
0G 02 S aior | a0 V<156.-B V<I£89| PZUO | 0E0-AU
2z £6 SO iows | oo 0<1£191-B o<igze| Tz | yEOAYO
= = T [t | 5] o
004 02 Il I SO I V<Op8e-B V<DL09| uzZyo | 820-rUo
Iz 6t S o | heo v<09gEr-B V<0905| U0 | Lg0nuo
0L 802 S sioasmms | oo O<V.L19-5 O<V6ZZ| 240 | 920-AYo
L9 g1z .502Sd | osgoomsonss | o0 D<V}6202-6 D<VZBS|  NZWO | 1g0-A-Uo
£0 981 Wsoesd| Lo S0 a o V<9E2E02- v<D0ss| dzuo | eeo-auo
€0 98} wswesd| oo % | Seg V<062£02- 6 v<orvs| zue | zeoauo
£0 681 50284 | vomoronion | 060 V<D55502-6 v<DgIE| U0 | LE0-AUD
99 Lz S @aSd | oo s mm D<164902-'6 D<lpSz| oW | 020-Auo

(%) T LTOE N __%mm_mwwmm aThig ERAE T g%
QUSRI N A 1L le PR UER
Y H LYK P ORI

T T T T T T S |




JP 2004-527229 A 2004.9.9

(38)

S Q ] e
o5 161 Sl I o<L119166 O<LISE| uzyo |Gl
g€ 08 S A MW” 1<0925/26 1<08y9| wzyo | pio-AYo
61 08 NBBEL | Lbcass | eoms | bob V<0682.2D v<oo0y| wzyo | 100-A-yo
611 08 OLaiar | o tonis | or 5<v050/2'6 O<v/9L| Wzyo | gLo-A-ud
50 901 67| oo | oo V<059161 v<o69z| dzyo | ZLo-A-uo
e 56 Braics| wmm 1<9g91216 1<opee|  bzyo | 110-A-yo
50 S6 8o nh| e e | 280 A % OLDSUEEL-ZEL|  bzuo | 0LO-AUD
50 501 Gt b | o | oo 0<1/1g1B O<LivZ| 124 | BLO-AUD
50 501 gratar| L eiiion | o 0<12/0€16 O<ISPL| 12U | 9L0-AYP
- o1 N s I IVWWWWVIOSIZE] IWVWIOSIY | i | gyga0
50 201 A00LS prawe | Y s | o8 V<0£0£2B v<00ze| AZyo | 600-A-yo
61 204 RS IV mmm v<0z81.'6 V<DB6L| AzU0 | 800-A-Uo
oY B2 |woecereo| gaasar| Sl L V<9869 V<D90Z| PAY | 8po-A-yo

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
O

50

OO0O0Och-v-030 00000000 CDODOOOOCDOO0DODODODDODOODODODDOODOODO



(39) JP 2004-527229 A 2004.9.9

0000000000 '0000000D0000000000000000000000
ooogoao

oooooao

OO0O0o0oo0oo0o0o0DOoOOO0OO0O0O0oO0oo0oo0ooDoDDOD0OO0OO0OOaOceYP3AsD O



JP 2004-527229 A 2004.9.9

(40)

S Q = 2
6L G grotar| s | ol v<D9869'6 v<o90z| PAuo | 8pO-A-Uo
5 ey DEEEETS LA mw” V<191556 V<lppp| MZU0 | $S0-A-YO
22 Sy graiak| e L mm” v<95g2s b V<OE9L| MZyo | £S0-A-YD
y'e vy G| e | teg 1<06125°B 1<OEVL| Mzyo | £00-A-Ud
T I
L S WINS | onotons | oo v<00g-6 v<oBGl| Azyo | 2000
ey Sy WSO | iont | 950 0<1219}1-B o<lgze| zfuo | yEO-AYD
! vy S0 oreaoten | oo9 v<opvge-B V<Ol09| Uz | 820-AUD
rg vy S eotons | oot V<8986~ V<OLS| Uz | 250U
£z vb S e o | o0 5<1066¢-B o<igey| uzo | 1Soauo
59 £ D | amators | 90 O<v.L19-B O<veze| 240 | 920-AUo
£'99 Sv S0 2Sd | sozomaoooos | ooa D<V 162025 D<VZ8S| zUo | 120-AUp
bl by WS ESd | wunrerrvovs | ool 0<165€02-B O<lviS| zuo | 6E0-AUD
bl b wgwasd| (oot M 1<0/9€02-'D 1<090g| fzuo | 8E0-nyo
569 1y wsoesd | oo 2| Y D<16190¢-6 O<1pGZ| Nz | 020-A-Ud
o€ 2y 5088 | oo mﬂ 0<1€v902-6 o<10ez| zuo | Lgo-Ayo

(%) FH¥A ( LT N QUSRI | | 21 =E8 :m.w%mmwmw o " . 1 PR <2 AT# %
WA PR BT OEWET

T T T T T S |




JP 2004-527229 A 2004.9.9

(41)

S S 3 <

289 vy rredl I 0<LH9IED O<LISE| Uz | GO
9'g S AR ua<m<mm . aa mmw 0<166¥16'6 0<16€2| Uzyo | ppO-A-Yo
6Ll v RS I mw” 1<0925/2'6 1<08v9|  wzyo | ¥L0-AYo
00} S¥ (8veQ) bhass | groo T w H 1suizeLL2-1e 12D LsulBrz-gvg| wzyo | ZL0-A-yo
'l o€ oLcair| ool B wmw D<V050. D o<v/oL| wzyo | gLo-Ayo
22 S¥ graiar| oA mm w 1<080261D 1<0zie| dzuo | g90-ruo
L S¥ gt r| o ean | oot V<D690616 v<ogsL| dzyo | 290-r-up
0L £¥ G| e | Bo0 1<DE9LLLB 1<opoe| bzyo | 1L0-A-Uo
1l vy g ais oﬁ,w%ﬁ«ﬁ MM ” O<V6.091B O<v96V|  J4zydo | 090-A-Uyo
v vy Lrmiar| oo 9| e 0<188/G+6 0<1502| Jzyo | 6GO-AUO
L9 S¥ Lrasay| o B WM.” <vE0sY | D D<y0s9|  Szuo | 850-A-UD
't oy Lowiar] g 2| ok 1<0988Y1'B 1<0€85|  Szuo | ZGO-A-UD
g Gy 481zd s | D mw ” D<v0ZLy} B o<y/9y| szyo | 9G0-n-yo
el Sy [wicireoe| g | T | S V<D069Y1 B v<pEy| sz | 0G0-AYo
1 ¥ Qcri b | o wwW V<D9/EEL B V<DPPY| 1240 | g50-n-uo
o S¥ 167 H R PN, mw” 0<19z2€ 16 O<ly6Z| W | EFO-AYo
02 gv graiar| o 1<0202LD 1<oveg| Az | Sg0-ayo

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L

'0 0000000000000 0000000000000000000

oooooao

50

Oo0oooooooDDOoOO0OO0oO0oO0ooooo0DDaDceYP3ASO O



JP 2004-527229 A 2004.9.9

(42)

S Q = 2
992 Ly e o | ot 0<LLIoLED O<LIGE| wzyo | GL0-Ayo
&g I S ISR, I+ 1<0925/2B 1<OEY9| Wzyo | L0-AYD
€12 o¥ B I-EEEEY RS wmm 1<0E91LLB 1<pyoe| bzyo | LLOAYO
1L vy grasar| oL | S8 V<08208 6 v<o08r| Nzyo | 690-Ayo
bl A Y R0 B S RSN I 4 0<12562+6 O<LyOv| .NZUo | ZyO-AYo
€€ s D0ELY e I SRR Il V<D.062} B v<oese| nzuo | 890-A-Uo
- Iy oo | DUNEREES0 | 060" [ IVVWVWVIOSIZGV | IVVVVVLOSIY [ g | giomap
992 Ly gratar| oo X mwﬁ v<09869'6 v<090Z| nAuo | 8pO-A-Uo
- - pragar| oo mm” v<D0gz b v<oviy| Azyo | 290-r-uo
L G preiar| o0 WMW 0<19¢}B o<108e| Azuo | 990-r-yo
eIz Ly S oo | 060 0<12191-B 0<18z8| ZAw | vE0-Ayo
9'9¢ Ly WD etmaions | o0 O<V2L10-B D<V6ZZ| I2Y0 | 920-AUd
192 Gp WSS | ooromaonson | oo O<V16202-B D<vess| uo | kzo-Auo
862 e WS02Sd | veontomoont | o0 0<161902- D<LpGZ| . W | 020N

BB aThse Te? T lgPtiE
(%) FHEA (LT N A CURBH [ 2= gR : : Ieiinie AR
Pl BN %

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
u

oooooao

50

Oo0oooooooDDOoOO0OO0oO0oO0ooooo0DDaDceYP3ASO O



JP 2004-527229 A 2004.9.9

(43)

S Q = 2
oLe 0 | RSO IR o<Lt191eB o<LIgE| uzyo | Loy
o€ 05 198¥1 R PN I 0<11651gD 0<L162| uzyo | Gpo-Auo
g &7 beasar | oot mww 1<0925.26 1<0E¥9| wzyo | $LO-AYo
0’} gy | ,(8ved) b | g8 o | G| Lsugeise-iense® 1SUsyZ-8v2| Wzyo | Z10-A-Uo
59z 6v Braiar| wmw 1<DE9}21'B 1<op9g| bzuo | LLO-AYo
0’} 6t gracar| oo o | ot D<0e6691 D<Op6L| bzyo | Le0-Ayo
oL 05 [wincress|  Gravar| ool S mm” 0<129621'6 O<ivOy| nzuyo | Zp0-A-uo
0'62 05 Ganiay| oo V<D9869D v<Dg0e| nAuo | 8po-A-uo
1'e 8y groiar| o s | oo 1<06125°B 1<ogpl| mzyo | Loo-nuo)
092 05 S vts | o60 0<1L191-B o<i82e| ZAyo | pEO-AUo
02 0 S oaouon | a6 v<Orv8e-5 V<DL09| W2yo | 820D
682 9 S s | oo 9<v./18-B O<VE2Z| W0 | 920-AU0
98z 6 wsozsd | O mmm <V 16202-B O<ve8G| iU | 120-AYo
8'62 2% S0 ESd | vusoroomond wmm 5<16190z-'6 D<lySz| Nz | 020-Aud

e Q11 e Tl
(%) HHf1 (1 LT N Ay ouRTH | | 1= LR 14 5EZ A

WAk PR

=virley

i

.

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
u

oooooao

50

Oo0oooooooDDOoOO0OO0oO0oO0ooooo0DDaDceYP3ASO O



JP 2004-527229 A 2004.9.9

(44)

[EI (VAR

T COoRle T

S Q = 2
1'9g ey o N e | ot o<LligleD 0<LIge| uzy | GLO-A-o
1'g Ly and Ak st e | o 1<0925.2B 1<08v9| wzyo | pLO-AYD
L2 Ly rnd Ak e | oo 1<9g9LL LB 1<9pog| bzuo | LLO-A-YO
1'g Lt gird Ak oo 2| e D<0E669} 6 D<O¥6l| bzuyo | 190-A-Uo
8'62 Ly Eand Ay | e V<59869'D v<0g0z| nAyo | 8ro-Auo
1’z Ly gandab e | 1<051250 1<0gvL| Mzyo | 200AYo
Lz Ly F \,@w,ﬂm SN mmw 0<1/191-B o<l18ze| zAuwo | pEO-A-UO
718 &% i e | o O<VLLL9-B O<veZz| [U0 | 920-A Yo
zl & L e | 00g 1<00029-6 1<0002| Yo | OVO-AUD
8'62 Ly s ozsd | -0 0| e D<V16202-D D<VZ8S| SZuo | LZ0-AUo
o Ly S wzsd | oo 0 oo 0<101802-B 0<1€95| U | 580-r-uo
862 Ly 1.8 0254 | omraomons | o0 9<16190¢- O<Lvsz| OfZuo | 020-A-o

e >z
(%) 7115 " yA¥AT it | 149 T VNa® WE | i | Q1
AU LR QUR T IR il ST

C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
L
C
L
L
{
L
C
L
U

50

0000000 0DD0ODODOAntoarakisO OO O (AntonarakisO Hum MutatO 11:1-3(1998

U2A-E00000O0O0COCOO0OO0OO0OO0OO0OO0OOODODOOOO0OO0OOOOOODODDODOODOOOOO



(45) JP 2004-527229 A 2004.9.9

O O0OooOo0ODO0DO0DO0OD0O0ODO0D0DO0O0O0OD0OO0OO0OD0OO0ODDOAF280107.10 O O AC005020.200 00
0O 0O 0O AF280107.10 0 0O O 0O O 1662200 ATGO AD+10 00 O0O0O0ODDODOOOOOOOO
oooooooooooooooooooobooooooooooooboboOoooooOoOoan
oooooooooboooogOogOooooooooooNDOODODDODOOogoooo
oooooao

oooogcyp3As00D0 0000000

E ch-v-021 ch-v-026 ch-v-015 B JiF

o EETRA A/A AJA /T LE 155
L] 2 AIG A/G T LE 9
E EE T 3 A/A AIA T/IC LE 4
| T4 AIG AIG T/IC HE 17
o | dEETESs A/A AIA T/T HE 1

sooobooOoOococoooooooboobooOoobocooOooooOobObODbORHEOC DO D ODODODDOOO
LeE0ooooobODOoOOoOO0oO0oO0ooooooboboOOoO0oO0oO0o0oo0oO0ob0LECODOXKEOD O OOO
ooogcyp3AasO0 D00 O0DO0OO0OOoOoOoOOoODDODODODOOOO

oooooao

googcyp3paso 00 0Dgonoooboonon



L T s T e T e T e T e T e T e T s T e O e O s Y e T e, TR s T e, T e, TR e T e, TR e, T e, T e, T e, TR e IO e T e T e T e T e B e Y e Y e B e T e T e T s T e T e B e B e

[

(46)

JP 2004-527229 A 2004.9.9

e |7 v e TS Eees b

i No T T
| |iemar o 190% | 190 | 058
i, gi;@g;gﬁ/ 100% | 1.00 | 1.00
Vv (S 95% | 095 | 1.05
- 1 . |

>z<\}|n 12&%;%/7%)» 5% | 005 20
ol i il 0% | <005 | =20
e 1 U PO PRSI ) — HEZE

MNo | 1 -2 -3 -4-5-6-7-28 PRUE NE 7T
ST T T g0 | 10 | oss
[t o o0 T g | v | |
| 080-063-075-081-08/ A11 103205 | 190% | 100 | 100
Wb e s e U TR
v |Bmiemeoncon o tocio T gew | om | ros
o St i T oy | oms | s
VIl | 05o- 065 075 081 087 113 103 205 ' | 95% | 095 | 105
VIl | 0S5 061-075-081 087 111103208 | 10% | 010 | 10
X [l T T on | o | 1o
¢ | o e | on | an | w
w [ T | 0w |
o [SEteeen o S T gy | om |
i (et e |y | o | m
o IR s T oy | o |
o [0 T o | o |
XVI 0xx-06x-079-081-087-111-103-107 5% 0.05 20

10

20

30

40



L T e T e T e T s T e T e T e T e T e T e T s B s T e T e B

O

(47)

JP 2004-527229 A 2004.9.9

Oxx-06x-0xx-08x%-08%-112~-10x~-10x
XV | e Omre 0801 1a 104 T0n | | 5% | 005 | =20
XV | e b O OB LIn 104200 | 5% | 005 | 20
XIX | G e o 0ba— 0801 1atonton | | 0% | <005 | >20
XX | e 0 Or 0o ot Lo tonton || 0% | <005 | >20
XX | e o 06008 1a 105 1o | 0% | <005 | >20
XX | o e 080- 0606 1 1a-Lon-10n | 0% | <005 | >20
XU | e e oo 0801 e ton d0n || 0% | <005 | >20
XXV | o e e 0608115 Lon-1on | | 0% | <005 | >20
XX | S e om0 11w 0410 | | 0% | <005 | >20 |

No.OOODOOO (running)D OO O ODO
00000000 DoDoDoo0o000oo0oooDoDooOCcYPAS 00D DDODDODODOOOOOnO
0o0oo0Do0oooOo0D0o0ooDo0Doo0ooDoDooooDOoDo0oooDOoDoDooDoDoDoDooDoOano
oooo0ooooOo0oodoosgooDOoDUoOoooODODO0DO0o0DoDoODOoDOoOoDoODoDOoO(@-s000d
OOCYPASO OO (D ODODODODDODDO :AF280107.1)0 0 O -202910 -61770 37050
7100 73030 271317271320 272890 0 0 3161100 0 0 0000 O0O0CODODOOOOGDO
O0D0000OD0O0O0O0O1748320+86130 0 000 000O0O)YOD0DOOOGOO

O
O

+10 0O
O

O Ooooo
O Ooooo

O
O
O
O

O 0Ooo0ooo

oono

ooooooobooooano
gooooooboban
OO040o0ooo4dosxtd
0870 0 O 0880 00O 0O OO
goooooobobooboag

O o0ood

ooooooooboboooooooo
Ooooo0ooobo0oo0obDo2A-E0 DO
ooogosioogoos20obooonoan
ooooao

gobooooobobooboobao

9-081-111-107/060-062-079-081-111-1080 0 O OO OO OOO0ODOAO?000
ooooocyp3As0 000D 0ooooobOOOO0OOoOOoOooooDbDDbOOnOO
9-081-111-107/060-062-079-081-111-1080 0 OO OO0 O0O0OCDODOOOOCDOOOOOOCYP
S0 0000000000 o0ooobODoOOoocoOooocyp3AsO oo oooooOoOO

O

Ooooooog
Ooooooogdg
O oo ooooogdg

O

oo ooooooQgogooo

000000000000
Oooooo

00
00000000000
AD 6O OLE(D O O)0 OO
00 O00CYP3A50 0000
0000000170 0 HED O
CYP3A50 O O CYP3A40 O O

LED O OHEO O O O DO CYP3ASO O OO
LE(OCOOODOO)ODOO8OUOHE(DOODOODO
OBODOODOCh-v-015(02A)00000000DOOCYP3ASO3"-UTRO OO O O O PCRO
OO0O0oooooDoDODNA(DOOOO0O)ILEDOODOCDNA(ODODODD)OOOHED OO

OcDNA(D OO ODO)H)ODODODOO
UoooooobobDooCcyp3A50 00 00D00COO0O00O0O00OAOS‘-168 LED O O O O DNA
O00O0OBO7-18 HEO O O OGODNADODODOOOOOODODOCYPASOOODODODODOOP

O

g30o0ooooooooooooDoooooDoOooooDoDOoOoDEO

ogooao
ooogoaod

3709/3
166220
O 2A-E
0oodd
00 x
0oodd

0O 050 08x0O 0O

g 0 059-

good

0 0O 059-

061-07
oad
061-07

60 0OHE(DOO)OOOODODOOOODODODOODODOO
ooooooooboOoooogosboboooooOoano
O0OO0OO0OO0OD0OD0ODOOCYP3AS/CYP3AMD 0 OO ODOO

oooao

gooDobooboobob0ogaDbADsDo
ODO)oDOOOOQDOCYP3AS mRNAO TagManO

10

20

30

40

50



(48) JP 2004-527229 A 2004.9.9

s2z0 0000100020000 O0OO0O1-130bbODOOCOO0OO0DOODODODbDDDOODODOO
0O0O0O0Od0OdO(GellnerO Pharmacogeneticsd 11:111-121(2001)).
goooooooooOooOoUO0OgogUoooooDooOOoUoU0UUggUoooooooooooo
DNAO OO OODoODDDOoOOoOOoDGOooooooDoDoDoooooooooooooogst-3"00
gooogoooooDoDoOoOoU0OogoooooDoooQoU0ooooooDoDooooogod
gooooooooooOooO0oO0oOogUooooobDooOoUoU0oUgogooooooobooooOoao
I N e Y
OO0ddOdTagvan(U OO0 OH)OOODOOODODOOOODOODODODODDODDDODDODODODOOO
I A o 0 A W A W A O O W R WO 27 ¥ o1
cDNAD DO DO OO O0O0OoOoOoDDoDDoDD0OO0OO0O0OoOoOooDDDODnCYP3AS cDNAOD O OO DO OB 10
0O0d3"0000DOO0O0OO0O0O0OgUoUoOoboDOOOO0OO0OOOgoOs 0D00OMALLLAVFO OO O
OO0o0oooooDOoO0OO0OO0oO0OooooboDbDOoOO0OO0OO0Od(Gillamd Arch Biochem Biophys
0 317:374-84(1995))0 0 0000000 0OO3"000HIsgO 00000 OoOooOoooODOOO
OO0O0oOoooooDDoOocyp3pAs0 00 0D0DODOOOCOOO0OOOOODODORDONP_O00768.10
00000000 DoD0oD0O0U0O00o0o0o0DDDO0DO0OONM_000777.10 00 0 0O CYP3AS5 ¢D
NAOODODOOOOOOOODDODODOGCceh-v-009000ch-v-001000000O0DODOOOOOO
ooogaod

oooag gooad

HE cDNA

RAGEGERCTTCTA

HE it

O CYP3A4
B CYP3AS

123 45867 89 10111213141561617

ARGEANTICTR
LE cDNA

0,0

= <
=1 3
el o

(%)
A B 4y 7 G IXRY

12345678 9101112

100,0
75,0

nnésan TITC TR
VAV




(49) JP 2004-527229 A 2004.9.9

ooogao

-21500

goooooao
Als 75 v 113
>chzk_ch-v-020_254T>G_ch~v-021_582A>G
50 1 tggtcaccca ccatgtgtac agtaccctge tagggbtccag ggtcatgaaa gtaaataata
61 ccagactgtg cccttgagga actcacctct getaagggaa acaggcacag asacccacad
40 121 gggtggtaga gaggaaatag gacaatagga ctgtgtgagg gggataggag gcacccagag
30 181 gaggaaatgg ttacatctgt gtgaggaggt tggtaaggaa agactttaat agaaggggte
241 tgtctggetg gocfrgcaag gatgtgtagg agtcatctag ggggeacaag tacactccag
20 301 gcagagggaa ttgcatgggt asagatctge agttgtgget tgtggggaty gatttcaagt

R . 10 361 attctggaat gaagacagcc atggaaacaa gggeaggtga gaggatattt aagaggettc
PN e, A .

421 atgccaatgg ctccacttca gtttctgata agaactcagg ttccgtggac tccctgataa
21500

-11500 ~1500 8500 18500 28500

481 aactgattaa gttgtttatg attccccata gaatatgaac tcaaaggagg taagcaaagg
%41 ggtgtgtgeg attcttiget actggetgea getgeageee dgectectic tecageacat
601 aaacatttca gcagcttgac ctaagactgc tgtgcaggge agggatgcte caggeagaca
661 gcccagcaaa caacagcaca cagctgaaag taagactcag aggagacagt tgaagaagge
721 aagtggcgat ggacctceatc ccaaatttgg cggtggaaac ctggcttctc ctggetgtca
781 gcctggtgct cctectatctg teagtaactg tocagattee tcotectetgt

-11500 -1500 8500 18500

28500
. L T
V- W chev- -
% g%.x.g%? ch-v-026 ch-v-016-%,/" 40

- 30 WA S 12d
»chzk_ch~v-031_318G>A
N F 20 1 tggtcaccca ccatgtgtac agtaccotge
61 ccagactgtg cccttgagga actcacctct
jw& - 10 121 gggtggtaga gaggaaatag gacaatagga
0. 181 gaggaaatgg ttacatetgt gtgaggaggt
241 tgtctggetg ggettgcaag gatgtgtagg
301 geagagagaa ttgcatgplgt aaagatctge agttgtgget
361 attctggaat gaagacagcc atggaaacaa gggcaggtga
421 atgeccaatgg ctccacttca gtttctgata agaactcagg
481 aactgattaa gttgtttatg attcceccata gaatatgaac
541 ggtgtgtgeg attctttget actggetgea getgcagccce cacctectte tecagcacat
601 aaacatttca gcagcttgac ctaagactge tgtgeagggc agggatgctc caggcagaca
661 geccagcaaa caacagcaca cagctgaaag taagactcag aggagacagt tgaagaagge
721 aagtggcgat ggaccteatc ccaaatttgg cggtggzaac ctggettcte ctggetgtea
781 gcctggtget cetctatctg tcagtaactg tccagattcc tctectetgt

tagggtccag

gctaagggaa

ggtcatgaaa gtaaataata
aca aaacccacaa
ctgtgtgagyg gggataggag gcacccagag
tggtaaggaa agactttaat agaaggggtc
agtcatctag ggggcacaay tacactccag
tgtggggatg gatttcaagt
gaggatattt aagaggette
ttcocgtggac tecectgataa
tcazaggagg taagcaaagg

CYP3A5

MER AEARA 6 1id

FLA ) 215
>chzk_ch-v-032_544G>A -
1 tggtecaccea ccatgtgtac agtaccctge tagggtccag
61 ccagactgtyg cccttgagga actcacctct getaagggaa
121 gggtggtaga gaggaaatag gacaatagga ctgtgtgagy gggataggag gcacccagad
181 gaggaaatgg ttacatctgt gtgaggaggt tggtaaggaa agactttaat agaaggggtc
241 tgtetggetg ggettgecaag gatgtgtagg agtcatctag ggggeacaag tacactccag
301 geagagggaa ttgcatgggt aaagatctge agttgtgget tgtggggatg gatttcaagt

ggtcatgaaa gtaaataata
acaggcacag aaacccacaa

361 attctggaat gaagacagcc atggaaacaa gggcaggtga gaggatattt aagaggettce
421 atgccaatgg ctocacttca ghttctgata agaactcagg ttecgtggac tocctgataa
4B1 aactgattaa gttgtttatg attcceccata gaatatgaac tcaaaggagg taagcaaagg
541 ggt@tgtgcg attctttgct actggetgea getgcageee cacctectte tecagecacat
601 aaacatttca gcagettgac ctaagactge tgtgcaggge agggatgetce caggeagaca
661 gcccageaaa caacagcaca cagctgaaag taagactcag aggagacagt tgaagaagge
721 aagtggcgat ggacctcatc ccasatttgg cggtggaaac ctggettete ctggetgtea
781 gcctggtget cctetatctg teagtaactyg tccagattcc totectotgh
googobao gooooad
Ailsl e 116 W s 119
»>chzk_ch-v-033_550G>a >chzh_ch-v-028_601G>A
1 tggtcaccca ccatgtgtac agtaccctge tagggtccag ggtcatgaaa gtaaataata 1 caamaattag ctaggtgtgg tggtatgoac ctataatctc agetacccag gaggctgagg
61 ccagactgtg cccttgagga actcacctct gctaagggaa acaggcacag aaacccacaa 61 caggagaatc acttgaacct ggaggcagag gttgcagtya gecgagacge accattacac
121 gggtggtaga gaggasatag gacaatagga ctgtgtgagg gggataggag gcacccagag 121 tecagcctgy gtgacagagt gagattccat ctcaaasaaa asaaaaaaaa attatgectt
181 gaggaaatgg ttacatctgt gtgaggaggt tggtaaggaa agactttaat agaaggggtc 181 tttgaageac atacatttta taacatacaa ctgaatccct tattatatta ttagttttga
241 tgtctggetg ggettgcaag gatgtgtagyg agtcatctag ggggecacaag tacactccag 241 tttaatgttt tcaaaccate tcccetgata tttetgggag atgggaaaca tgtttteotta
301 gcagagggaa ttgcatgggt aaagatctge agttgtgget tgtggggatg gatttcaagt 301 cacctcttge attccattct caactcccaa ctgtcttact geaatgaaca cttaataaga
361 attctggaat gaagacagcc atggaaacaa tga ttt < 361 aacagtcaat tggtcaattg attgggcaac aggctaaaca cactcattecc ttghetgtte
421 atgccaatgg ctccacttca gtttctgata agaactcagg ttccgtggac. tecctgataa 421 ccacttcttt ctttactitc ccttectgag taacttatcc taaagtcatt aggtgggtgg
481 aactgattaa gttgtttatg attccccata gaatatgaac tcaaaggagd taagcaaagg 481 cagccagatg gtggocacac attaaggtag aaaagagagt gtcatgatgg ttccaagtca
541 ggtgtgtgc@ attetttget actggetgea getgeageee cacctcctte tccagcacat 541 gagacctagt agggtgagga tcaagtaggt gttcacgtgg agaaacagec cggectgtgt
601 aaacatttra geagcttgac ctaagactge tgtgcaggge agggatgetc caggcagaca 601 @tgggagtcc aagcaagcag agaaaatgtc ‘gacacagagyg ggtggeoctga aaaagcagec
661 geccagcaaa caacagcaca cagctgaaag taagactcag aggagacagt tgaagaagge 661 agagcctaaa cagggeoatgg agaacatatt tagggcatga ggtgaggagg geatccatga
721 aagtggecgat ggacctcatc ccaaatttgg cggtggaaac ctggecttecte ctggetgtea 721 gtgggaaggg atgggtgagyg tttcactaca taaaggggat tgatgaaata agtaaataaa
781 gcctggtget cctetatcty tcagtaactg tccagattec tetectetgt 781 gtatactgga agccaggtgt gtcacttttg cagaaaagag tcatggattec agaaagg
meSI A 117 WS S 120
>chzl_ch-v-026_229A>G >chzg_ch-v-025_464T>C

1 ggagtgacct gattttccag gtgctgtetg tcaccecttt ctttgactag gaaagggaac 1 ttecttbettt actttccett cctgagtaac ttatcctaaa gtcattaggt gggtogeage
61 tccttgacce cttgegettc tcaagtgagg caatgocteg cectgettcg gettgtgeac 61 cagatggtgg ccacacatta aggtagaaaa gagagtgtca tgatggttcc aagtcagaga
121 agcacgctge acccactgte ctgcacccac tgtctggcac tccctagtga gatgaaccceg 121 cctagtaggg tgaggatcaa gtaggtgttc acgtggagaa acagcccgge ctgtctgtgg
181 gtacctcaga tgaaaatgca gaaatcaccc gtcttctghg tcactcad@c tgggagctgt 181 gagtccaage aagcagagaa aatgtcgaca cagaggggdtyg goctgaaaaa gcagccagag
241 agaccggagc tgttectatt cggecatctt ggctccacec cccgagtttt ggcttttaat 241 cctaaacagg geatggagaa catatttagg gcatgaggty aggagggcat ccatgagtgg
301 tgasagtgta ttgatgtggy aaggagataa tgccatgcat ttatgagcac atattagagg 301 gaagggatgg gtgaggtttc actacataaa ggggattgat gaaataagta aataaagtat
361 gtctgagaca atgcatgtga taaaaggtca cctaaggaag aaaaaaagaa caagggaaga 361 actggaagcc aggtgtgtca cttttgcaga aaagagtcat ggattcagaa agggagaaaa
421 cactggaaag aacgtgatgc tgggagtccc tgggccacca aagtctggag aaaagtggta 421 ctagcaggaa tcctatgaaa ttagattaaa atggatgtat ccaldgtatat tcataccett
481 accacaaggc tcccageocta gtttcactga agacctcgac actaggtgac ttatgggatce 481 ctagatagat aaatggttag ataggtgata aaaagataac aagaggacaa gataattaga
541 cttggtagga caagccttga aaagttttac aatagcaaat gtggacgtty tcagaaccaa 541 tagacataaa tgtatgtatg tgtttgtgtg tgtgtacaaa aaaacatata ctccectactt
601 atgatgtcac gtgtgtattt gtgtgtgtgt gtcagtgtgt gtgtttaaaa atcatgacaa 601 ctctccactg atagggctag gtaacaatgg catttcaata geaatgagea cacttagtgg
661 ataaagcagg ctgtgaagag gggattccca tgctcgtgtg cctgataaca caactatcac 661 ccagatcttg grttattaat accattttcc actgaaagga accagagett tttagagaaa
721 aaacgcttitg cgaaaccaca agtttgcaca saggcaatcc caaccttaca caaaa 721 tggctgattc cagggccagg attaagaatg ttcaagataa gectaggata cattttgtge
781 caggaagcaa gaagatgttc aaatgatttc caagtaatgt ttggaaatga tatttgaaaa
VI 118 841 tgatttccaa atgatatttc caaatgatbtt ccaaatgata tatggaaaca cttaaagact
>chzi_ch-v-027_566G>A 901 ccactaaaga actattagat ctgatasaca aattcagtaa tgttgctgga tacaaaatca
1 taatgaaaat aagaattatt ttgatggctc taacagtgac atttatateca tetgttttat 961 acatacaaaa accagtagca tttctgecatg ccaacagtga acaatctggce aaaaataaaa
61 ctggagcatt ctataataag tttatattaa gcaaatcaat aaaaacctct tacaaaagta 1021 aatgtaatcc catttacaat aaccccaasat aaaactaaat acctgggaat taacttaaga
121 tcatcggata ctttcctgaa cattaaggag aaatctatag aactgaatga atgagaacca 1081 gaaagatgtc tacaattaat attgbaaaac actgatgaag gaaattgaag aagacacaaa
181 acaagtaaat atatgtgatc attgtaacca ttgttggtgt ggggcatttg tcagaactcc 1141 amagaaggat attccatgtt tatatattgt aagcattaat attgttaaaa atgtcca
241 aatgtgatta ttaacatagg tgagaattaa tccactgtga cttigcccat tgettagaaa
301 gaacattcat agtttaatta tgcctttttt gaccaagcac agtggctcat gectgtaatc R4 e 121
361 ccagceacttt gggaggccga ggtgggtgga tcacctgagg tcaggagttc gagaccagec »chza_ch-v-034_328T>C
421 tgaccaacat ggtgaaaccce catctctact aaaaatacaa azattagcta ggtgtogtgg 1 caaagcaaaa atggacaaat ggatcagatc aagttaaaaa gcttctgtac cacaaagaaa
481 tatgcaccta taatctcagc tacccaggag getgaggeag gagaatcact tgaacctgga 61 gcaatcaaca aagtgaagac acaaaccaca gaatgggaga aaatattttc aaagtcacac
541 ggcagaggtt geagtgagee gagaq@cacc attacactcc agcctggaty acagagtgag 121 tctgacaaca gattaatage cagaatacat gaagcgctca aacaactctg taaggaaaaa
601 attccatctc aaaaamaaaa aaaaaasatt atgcecttttt gaagcacata cattttataa 181 tctaataatc caatcaaaaa atgggcaasa tttgaataga catttttcaa aagaagacat
661 catacaactg aatcccttat tatattatta gttttgattt aatgttttca aaccatctcc 241 acaaatgcca cataggeata tgataaggtyg ctcaacatca ctggtcatta gagaaatgea
721 cctgatattt ctgggagatg ggaaacatgt tttcttacac ctcttgeatt ccattctcaa 301 aatcasaacc acaatgagat atcatctEac cccagcetaaa atggttttta tccaaaagac
781 cteceaactg tcttactgea atgaacactt aataagaaac agtcaattgg tcaattgatt 361 aggcaacaac aaatgccagc gagaatgtgg agaaaaggga acccttgtac actgttggtg
841 gggcaacagg ctaaacacac tcattccttg tctgtteeca cttetttett tactttcect 421 taaattagtg caaccactat agagaacaat ttggaggttc ctcaaamacat taaaattaac
901 tectgagtaa cttatcctaa agtcattagg tgggtggcag ccagatggtyg gcecacacatt 481 attaaataga gctaccacaa tatccagaaa tccccatgct gggtatatac ctggaagaaa
961 aaggtagaaa agagagtgtc atgatggttc caagtcagag acctagtagg gtgaggatca 541 ggaaatcata tattgaagag ataacatcac tccaatatte acaatagcca ctattcacaa
1021 agtaggtgtt cacgtggaga aacagcecgg cctgtgtgtg ggagtccaag caagcagaga 601 atgccaagat ttggaagcaa cctaagtgtc catcaacaga tgaatggata aagaaagtac
1081 aaatgtcgac acagagggdt ggcctgaaaa 661 tccaattata cacaatggag cacaattcag ccatgaaaaa agcatgagat cctgttatet
721 gtaataatat ggatggaact ggaggtcatc atgttaagty aaataagoca ggcacagaaa
781 cacagatatt gcaagttctc acatacttgt gggatet



(50) JP 2004-527229 A 2004.9.9

oooooao goooooao

RISV 122 AL e 125
>chzd_ch-v-030_683T>A >chzy_ch-v-004_418-420delGAG
1 cattaaaatt aacattaaat agagctacca caatatccag aaatccccat getgggtata 1 gattaagctt ttcatgatte cticatagaac atgaactcaa aagaggtcag caaaggggty
61 tacctggaag aaaggaaatc atatattgaa gagataacat cactccaata ttcacaatag 61 tgtgcgattc, tttgctattg getgecageta tageccctgec tccttctecca geacataaat
121 ccactattca caaatgccaa gatttggaag caacctaagt gtccatcaac agatgaatgg 121 ctttcagcag cttggctgaa gactgetgtyg cagggcaggg aagetccagg caaacagoce
181 ataaagaaag tactccaatt atacacaatg gagcacaatt cagccatgaa aaaagcatga 181 agcaaacagc agcactcage taaaaggaag actcacagaa cacagttgaa gaaggaaagt
241 gatcctgtta tctgtaataa tatggatgga actggaggtc atcatgttaa gtgaaataag 241 ggegATGGAC CTCATCCCAA ATTTGGCGGT GGAAACCTGG CTTCTCCTGE CTGTCAGCCT
301 ccaggcacag aaacacagat attgcaagtt ctcacatact tgtgggatct acaaatcaaa 301 GGTGCTCCTC TATCTgtgag taactghtcca aactectcte tttgtttect tggacttggg
361 acaactgagc taatgtctgg gecttagtca gtgttgtace caagtactgg gagcacaget 361 gtgctaatcg ggcccctttt ccettatetg ttttgaagat caaaagagat gttcaag“aag
421 tttaaaatac atcatgaatg ctttaataca ggaatgaata gatgagagge acaaactggt 421 tagctgaagt gttggacgct acaaacgeat agaagttaktt attatcttat goagatctat
481 tgggtgttet tetgatacac agtatcttee ttgacagatt cagtacaact ctcaacaggt 481 gaatgaataa ataagcattt ctcccatcca ccttctaatt ttggtgacta ggagggttta
541 aagtctcttc atgttatgtt accttatgag gaattaagtg gcagaacatg atttctatta 541 gggacagcat ttggtagtgg gaatgatttg attagcttag atctgacgaa gactaatcaa
601 ttttcctttg cagaacaaga ccaactttat tagttgggac acagtgtgge tgcatttgag 601 tgaaaacatg gcagcggcag a
661 tcccaageaa ccattagtct atflgetatca ccacagagte agaggggatg agacgcccag
721 caatctcacc caagacaact ccaccaacat tcctggttac ccaccatgtg tacagtaccc WS e 126
781 tgctaggaac cagggtcatg aaagtaaata ataccagact gtgccocttga ggagetcacc >chzx_ch~v-005_187C>T_ch-v-006_191-~192insG
841 tctygctaagg gaaacaggea tagaaactta caatggtggt agagagaaaa gaggacaata 1 aggaaaggac ctgatgagtg aatgcaatta ctgatgttgy agttgctgtt attatttate
901 ggactgtgtg tag ga tggttacatt tgtgtgagga 61 gtgtacatat tacctcccte tcttgaccat tccagtiect gagtaactca ccagecctet
961 ggttggtaag gaaaaatttt agcagaaggg gtctgtetgg ctgggettgg aaggatacgt 121 gatctataaa gtcacaatece ctgtgacctg atttctgttt cactttgtag ATATGGGACC
1021 aggagtcate tagagggcac aggtacacte caggeagagy gaatttegtyg ggtaaagatg 181 CGTACAMATE GEACTTTTTA ACAGACTGGE AATTCCAGGG CCCACACCTC TGCCTTTGTT
1081 tgtaggtgtg gcttgtgagg atggatttca attattetag aatgaa 241 GGGARATGTT TTGTCCTATC GTCAGgtgag ttgcttgage ttoctetttt gottcttatg
301 gttgcaaaca tcagcttagt tccatcagta aaaatgccce tccttgggag ggagttctga
MlSIA 2 123 361 ggtttcacat tttcagaaat ggtgggactg ggtgcagtgg atcatgectg taatctcage
>chzy_ch-v-002_159G>A . . 421 ctctgtgagg ccaagactgg casattgett gageccagga gttty
1 gattaagctt ttcatgattce ctcatagaac atgaactcaa aagaggtcag caaaggggtg
61 tgtgcgattc tttgctattyg getgeagota tagoectgec tocttetcca goacataaat RSl 70 127
121 ctttcageag cttggctgaa gactgetgty cagggeaglly aagctccagg casacagecc >ch~v-~005_ch-v-006 ¢3-~7/ J |
181 agcaaacagc agcactcagc taaaaggaag actcacagaa cacagttgaa gaaggaaagt 1 MDLIPNLAVE TWLLLAVSLV LLYLYGTRTY GTF |
241 ggcgATGGAC CTCATCCCAA ATTTGGCGGT GGAAACCTGG CTTCTCCTGG CTGTCAGCCT
301 GGTGCTCCTC TATCTgtgag taactgtoca aactectcte tttgtttect tggacttggy Fl40& b 128
361 gtgctaatcyg ggccectttt cccttatctg ttttgaagat caaaagagat gttcaaggag »>chzw_ch-v-007_143C>T
421 aagtagetga agtgttggac gectacaaacg catagaagtt attattatct. tatgeagatc 1 catagacaag ggtgagtcct tcagtactta gagaaaatte aagagtgact ttaaattcce
481 tatgaatgaa taaataagca tttctcccat ccaccttcta attttggtga ctaggagggt 61 cacttcaaat atattctctg ttttcttgtc ttteccttaa gacatctetg aatagcttce
541 ttagggacag catttggtag tgggaatgat ttgattagct tagatcigac gaagactaat 121 ttgaactgcc agtgaaagat ggectg atttcattgg acgeaactgt tttcagoccce
601 caatgasaac atggcagegg caga 181 aattagaggt agggtttatt ctatttaaaa taataatcaa cttgtatttt gtttectctc
241 ccagGETCTC TGGAAATTTG ACACAGAGTG CTATAARRAG TATGGAAAAA TGTGGGGILY
il e 124 301 agtattctga aaacctccat tggatagacc tgctactgtg aggaggttac cccactgeag
>chzy_ch-v-003_171C>T 361 gatagtctet gcccaggtet teatgggaty aagetcttgt caacctaaat acaaacagag
1 gattaagett tteatgattc cteatagaac atgaactcaa aagaggtcag caaaggggty 421 agaggttcte tgaaagaaga ggataattac ttgggagtag aatattgeaa tgggaatctg
61 tgtgegattce tttgetatty gotgcageta tagecctgee tecttetoca geacataaat 481 cttgccgtta taaactatgt geaaattcag ggaggtaaac aagacasaga tgctccatag
121 ctttcageag cttggctgaa gactgetgty cagggeaggg aagctccagg Haaacagece 541 aaaatatgag aagaatctca taactgtttt gagataatta ttgttagcta caaagatcaa
181 agcaaacagc agcactcage taaaaggaag actcacagaa cacagttgaa gaaggaaagt 601 ta
241 ggcgATGGAC CTCATCCCAA ATTTGGCGGT GGAAACCTGE CTTCTCCTGG CTGTCAGCCT
301 GGTGCTCCTC TATCTgtgag taactgtcea aactectctec tttgtttecct tggacttggg MYIE Y 129
361 gtgctaatceg ggeccetttt cccttatctg ttttgaagat caaaagagat gttcaaggag >chzv_ch-v-008_199C>A
421 aagtagctga agtgttggac gctacaaacg catagaagtt attattatcet tatgecagatc 1 cagtatctct tecetgtttg gaccacatta cccttcatca tatgaagect tgggtggete
481 tatgeatgaa taaataagca tttctcoccat ccacchtcta attttggtga ctaggagggt 61 ctgtgtgaga ctettgetgh gtgtcacace ctaatgaact agaacctaag gttgctgtgt
541 ttagggacag catttggtag tgggaatgat ttgattagect tagatctgac gaagactaat 121 gtcgtacaac taggggtatg gattacataa cataatgatc aaagtctgge ttcctgggty
601 caatgaaaac atggcagcgy caga 181 tggctccage tgcagaat@g ggctagtgaa gtttaatcag ctcegttgte cccacacagh
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC CCGACGTGAT CAGAACAGTG
301 CTAGTGAAAG AATGTTATTC TGTCTTCACA ARTCGAAGGY taagcatcca ttttttgaaa
361 tttaaataat gattgatcca ctgattaast ttttattttg aaaaaaacat atattcacag
421 aaggttacct aaaaaatgta caggaaggtt ccatgtacte tteatectgt ceocgeccagt
481 ggtaacatet tgcaatctty tatattgcaa tatatatcta gtatattcat attatcaggt
541 tggcacaaaa gttasaatgg caaactacag gctgggcata atggetcatg cotg
gooboono gooooano
ALV e 130 fesE s 135
>chzv_ch-v-025_224C>T >chzt_ch-v-019_241T>C
1 cagtatctet tccetgtttg gaccacatta cectteatca tatgaagect tgggtggcte 1 agcggaaaac tcaaggaggt atgaasataa gatgagtctt aattagaaat gtaaagaatg
61 ctgtgtgaga ctottgetgt gtgtcacace ctastgaact agaacctaag gttgctgtgt 61 aatctgggga caggtagaaa gtaagatcac agtcegtttc caaggggtag tccactgagt
121 gtcgtacaac taggggtatg gattacataa cataatgatc aaagtctgge ttcoctgggtg 121 tcgagcttee taaaaatggt cttttatett tatgtacaga aaagacatca caaaattcat
181 tggctccage tgcagaatcg ggctagtgaa gtttaatcag ctcfdgttgte cocacacagh 181 tacaaaatgt cacttactge tccatgetgg agaaagecat atccttctgg gacttgagte
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC CCGACGTGAT CAGAACAGTG 241 Ebcacattta actacaggta ctgatetgtt ttgtgcttag ATGTTCCCCA TCATTGCCCA
301 CTAGTGAAAG AATGTTATTC TGTCTTCACA AATCGAAGGY taagcatcca ttitttgaaa 301 GTATGGAGAT GTATTGGTGA GAAACTTGAG GCGGGAAGCA GAGAAAGGCA AGCCTGTCAC
361 tttaaataat gattgatcca ctgattaaat ttttattttg aaaaaaacat atattcacag 361 CTTGRAAGAg taagtaggag cacagccatg gggttctgay ctgtcatgag cecttccage
421 aaggttacct aaaaaatgta caggaaggtt ccatgtactc ttcatcctgt cecgeccagt 421 tgcctgecat ggagtcgaca gtcgeactgt tgggttactc cagtgaccag acaaaageag
481 ggtaacatct tgcaatcttg tatattgcaa tatatatcta gtatattcet .attatcaggt 481 ggcagegekg caactccaaa ta tg geteccatga ‘ggcggeaagt
541 tggcacaaaa gttamaatgg caaactacag gotgggcata atggotcatg ceotg 541 cagcaaggga aaagggectt ctetcetgtyg cacaggagec aggatttact tatctgttaa
601 ctt o
RIS e 131
>chzv_ch-v-009_320C>2 AesI ) 136
1 cagtatctet tecectgtttg gaccacatta cocttcatca tatgaagect tgggtggote >chzq_ch-v-010_132-133insGTC
61 ctgtgtgaga ctcttgotgt gtgtcacace ctaatgaact agaacctaag ghtgotgtgt 1 attggacatg atagctagat ttgtttcagg aaaacatcct gotttccaag gatttagatg
121 gtcgtacaac taggggtatg gattacataa cataatgatc aaagtctggc ttcctgggtg 61 aatgtttttg ttcactggtyg actcaggtaa cacgtcttca agaagccata gggaggttga
181 tggctccage tgcagaatcg ggotagtgaa gtttaatcag ctccgttgte cccacacagh 121 gggagggaag tefgtdaagaa gggaggttga ggactgeact tttgatttac ttctgacttc
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC CCGACGTGAT CAGAACAGTG 181 acgagtcact ttctgeccaaa gaaatctcte cttttgette tagCACCGAC TAGATTTCCT
301 CTAGTGAAAG AATGTTATTH TGTCTTCACA AATCGAAGGY tasgcatcca ttttttgaaa 241 TCAGCTGATG ATTGACTCCC AGAATTCGAA AGAAACTGAG TCCCACAAAG gtaaccaagg
361 tttaaataat gattgatcca ctgattaaat ttttattttg aaaaaaacat atattcacag 301 agtgettcty agggetactg geggggacac taagagggag ggecttgtte tgaaaatgtg
421 aaggttacct aaaaaatgta caggaaggtt ccatgtactc ttcatcctgt cccgeccagt 361 caggaagtat tccaggaaga tgagaatttt tgccacatag cagaacaaca cacatttaga
481 ggtaacatct tgcaatcttg tatattgeaa tatatatcta gtatattcat attatcaggt 421 tgttataaat ggtagctgga gocactttoce agaageccac aggtatagce atgticcagg
541 tggeacaaaa gttaaaatgg caaactacag getgggeata. atggetcatg cetg 481 ctgaaagggc aaccctaage aszacctagaa tgcttggagg acagtcagtg gtttgtggat
541 cacctacatg agatcaaatg ccagttctca gectccucca gatacaccaa gtgagaacct
WIS 132 601 ctacttggaa atttatatca aacata
>ch~v-009_320C>A (-~ I | L4 s )2
1 MWGTYEGQLP VLAITDEPDVI RTVLVKECYY VFTNRRSLGP VGFMKSATSL AEDEEWKRIR fiedl iy 137

RO 133

>chzv_ch-v-018_441-444insCTAAARAAT

1 cagtatctet tccctgtttg

61 ctgtgtgaga ctcttgetgt
121 gtcgtacaac taggggtatg
181 tggctccage tgeagaatcg
241 ACGTATGAAG GTCAACTCCC
301 CTAGTGAAAG AATGTTATTIC
361 tttaaataat gattgatcca
421 aaggttacct aaaaaatgta

gaccacatta
gtgtcacacc
gattacataa
ggctagtgaa
TGTGCTGGCC
TGTCTTCACA
ctgattaaat

cctaaaaaat]

481 gcccagtagt aacatcttge aatettgtat

541 atcaggttgg cacaaaagtt
601 g

il e 134
>chzt_ch-v-016_145T>G

1 agcggaaaac tcaaggaggt

61 aatctgggga caggtagaaa
121 tcgagettce taaamatggt
181 tacaaaatgt cacttactgc
241 tgcacattta actacaggta
301 GTATGGAGAT GTATTGGTGA
361 CTTGARAGAg taagtaggag
421 tgectgecat ggagtcgaca
481
541 cagcaaggga aaagggcctt
601 ctt

aaaatggcaa

atgaaaataa
gtaagatcac
ctttfgatett
tceatgetgg
ctgatctgtt
GAAACTTGAG
cacagccatg
gtegoactgt

ggeagegetg caactccaaa gagecaccta

ctcteectgtg

cectteatca
ctaatgaact
cataatgatc
gtttaatcag
ATCACRGATC
ARTCGAAGGY
ttttattttg
gaaggttcca
attgcaatat
actacaggct

gatgagtctt
agtcegttte
tatgtacaga
agaaagccat
ttgtgettag
GCGGGAAGCA
gggttctgag
tgggttactc
agagggagty
cacaggagce

tatgaagcct tgggtggcte
agaacctaag gttgetgtgt
aaagtetgge ttectgogtg
ctccgttgte cocacacaghA
CCGACGTGAT CAGAACAGTG
taagcatcca ttttttgaaa
aaaaaaacat atattcacag
tgtactettc atectgtece
atatctagta tattcatatt
gggcataatg geteatgeet

aattagaaat gtaaagaatg
caaggggtag tccactgagt
aaagacatca caaaattcat
atccttctgg gactigagte
ATGTTCCCCA TCATTGCCCA
GAGAAAGGCA AGCCTGTCAC
ctgteatgag cecttecage
cagtgaccag acaaaagcag
gcteoocatga ggcggeaagt
aggatttact tatctgttaa

>chzqg_ch-v-011_364G>T

1 attggacatg atagctagat

61 aatgtttttg ttcactggtg
121 gggagggaag tcaagaaggg
181 agtcactttc tgccaaagaa
241 GCTGATGATT GACTCCCAGA
301 gcttetgagg getactggeg
361 gaafdtattce aggaagatga
421 tataaatggt agctggaggc
481 aaagcgcaac cctaagcaaa
541 ctacatgaga tcaaatgcca
601 cttggaaatt tatatcaaac

AlS e r 138
>chzp_ch-~v-012_269G>A

1 agataaagta cttttaggat

61 gaaatgctct ctctggaaat
121 gtggcccaca atcatgtaga
181 ggccctgtat aagatacata
241 ttccattttt tcttettggg
301 tgtacgttga cctgatttac
361 GAGCTCGCAG CCCAGTCAAT
421 CTTTCCTTCA CTTTATATGA
481 GAGATTGATG CAGTTTTGCC
541 ggtgaagcet tagcaaaaat
601 taatcactga ttccttcact
661 gaaacataga gaacggttge
721 cctggtteac ctgtttactg

ttgtttcagg aaaacatcct
actcaggtaa cacgtctteca
aggttgagga ctgecactttt
atctetectt ttgcttctag
ATTCGRAAGA AACTGAGTCC
gggacactaa gagggaggge
gaatttttge cacatagcag
actttececaga ageccacagg

cctagaatge ttggaggaca gtcagtggtt

gttcteagee tectocagat
ata

acacacccat
ctggtgctag
ccttgggaaa acctggatta
tcagaatgaa aaccacteec
attagagalge ttcacttaga
ctaaaatgte tttectctec
BATCTTCATT TITGCTGGCT
ACTGGCCACT CACCCTGATG
CAATAAGQtg aggggatgac
gecteetecac cactececag
gacataatgt aggaagectc
tactggcaga agcataagat
ttatcacaat aatgctaagt

cattcaaggce
tacagcagtyg

gctttecaag gatttagatg
agaagccata gggaggttga
gatttacttc tgacttcacg
CACCGACTAG ATTTCCTTCA
CACAAAGgta accaaggagt
cttgttctga aaatgtgcag
aacaacacac atttagatgt
tatagccatg ttecaggetg
tgtggatcac

ccaccaagty agaacctcta

aacactgagt atgtaagaca
gatgecatga tgaggagtgt
aaatgatttt gegtcatect
agtgtgactt tgaattgett
tttcatctaa gotgtgatgt
ttteagCTCT GTCTGATCTG
ATGARACCAC CAGCAGTGTT
TCCAGCAGAA ACTGCARAAG
ccctggagat gaagggaaga
gagaattttt ataaaaagca
tgaggagaaa aacaaaggga

ctttgtacaa tattgetgge
aaaaaaaaaa aaaaaaaaaa



(51) JP 2004-527229 A 2004.9.9

oooooao goooooao

781 aaaaasaaaaa aggagtgtgg cgagaagaty gccaaacagg aacagc Fil e e 143

>chzn_ch-v-015_351T>C
caggcctgge acagagtcag tgctccataa atattttgtt aaacgatgga tggtgagtge
61 ttttactatc cagtatttac ccagcttata gattaagtat gaagagttca agatacatgg

-

s 2 139 121 tgttaagagt cgtttttata tgcttgeaaa goatttttgt catatttttt ctactttget
>chzm_ch-v-013_167A>G 181 tccatctttht cttctticac ttcatttatt aattctecat abgettgttt aactattgta
1 gtcectggyy tgaggatggt cttgaatatc toctacattc ataactcctc cacacatete 241 gATCCCCTTG AAATTAGACA CGCARGGACT TCTTCAACCA GARAAACCCA TTGTTCTARA
61 agtaggtcac tgagcacatc aatggacatg ccagttatta aaatacttca cgaatactat 301 GGTGGATTCA AGAGATGGAA CCCTAAGTGG AGAATGAgtt attctaagga [dttctacttt
121 gatcatttac cagtatgagt tattctctgg agcttctaat acttca@tag tactgeatgyg 361 ggtcttcaag aaagctgtge cccagaacac cagagatttc aacttagtca ataaaacctt
181 actcagttga gagttaattc aaaatctcag attatccaat tcetgtttctt tocttecagG 421 gaaataaaga tgggcttaat ctaatgtact geatgagtag ttggtgattt tgtacattca
241 CACCACCTAC CTATGATGCC GTGGTACAGA TGGAGTACCT TGACATGGTG GTGAATGAAA 481 ttgagctcte ccagagtcby tgtagagtgt tgtgcattat gtagtataaa ggaggtgacc
301 CACTCAGATT ATTCCCAGTT GCTATTAGAC TTGAGAGGAC TTGCAAGAAR GATGTTGAAA 541 aggtaagtga cagataggta gactcagott ctotgettcet cataggacta cetctaccca
361 TCAATGGGGT ATTCATTCCC AAAGGGTCAA TGGTGGTGAT TCCAACTTAT GCTCTTCACC 601 cctctagtta geatta .
421 ATGACCCAAA GTACTGGACA GAGCCTGAGG AGTTCCGCCC TGAAAGgtac aagtctecag
481 ggaaatggag ctcaccctga cccaggctgg ttcaagcata ttctgectct cttaatctac WO e 145
541 atgacaatcg tgtggttgta caatcatttg cttgtaagtc tttttatcac aaaaaagtga >ch-v-001_406C>A &~/ T |
601 taattatcaa actttacaaa ccacagacta gaaaaaacga aactacatcc atccacagte ..1 PVAIRLERTC KKDVEINGVF IPKGSMVVIE @pALHHDpKY WTEPEEFRPE RFSKKKDSID
661 ccagcacaag acaaagataa tcaattatgt ccctgtggge atttttctac gectatatay
721 atttttaaaa attagaatgg tatcactttt tattiggttt gaattgetge ttacttgatt WG 206
781 taacaggaaa ctatc >chyu._ch-v-048_206G>A
i e 1 catttagtcc ttgtgagcac ttgatgattt acctgectic aatttttcac tgacctaata
[GALRAIE 61 ttctttttga taatgaagta ttttaaacat atasaacatt atggagagtg gcataggaga

>chzm_ch-v-017_248-249insT 121 tacccacgta tgtaccaccc agcttaacga atgctctact gteattteta accataatct

1 gteectgggg tgaggatggt cttgaatatc tcctacatte ataactecte cacacatcte 181 ctttaaagag ctetbttgte tttea Jeate tettcectgt ttggaccaca ttaccettca
61 agtaggtcac tgagcacatc aatggacatg ccagttatta. aaatacttca cgaatactat 241 tcatatgaag ccttgggtgg cteoctgtgtg agactcttge tgtgtgtcac accctaatga
121 gatcatttac cagtatgagt tattctctgg agetictaat acttcaatag tactgcatgg 301 EEEEEESEE%AEaggctgctg tgtgtegtac aactaggggt atggattaca tascataatq
181 actcagttga gagttaattc aaaatctcag attatccaat tctgtttett tecttecags 361 atcaaagtct ggcttcctgg gtgtggctec agetgcagaa tcgggctagt gaagtttaat

241 CACCACCﬂ@A CCTATGATGC CGTGGTACAG ATGGAGTACC TTGACATGGT GGTGARATGAA

421 cagctcegtt gteccccacac agAA
301 ACACTCAGAT TATTCCCAGT TGCTATTAGA CTTGAGAGGA CTTGCAAGAR AGATGTTGAA

361 ATCAATGGGG TATTCATTCC CAAAGGGTCA ATGGTGGTGA TTCCAACTTA TGCTCTTCAC WU E L 207

421 CATGACCCAA AGTACTGGAC AGAGCCTGAG GAGTTCCGCC CTGARAGgta caagtctcea >chzk_ch-v-037_230T>C

481 gggaaatgga gctcaccctg acccaggetg gttcaageat attctgecte tcottaatcta 1 tggtcaccca ceatgtgtac agtaccctge taggghccag ggtcatgaaa gtaaataata
541 catgacaatc gtgtggttgt acaatcattt gettgtaagt ctttttatca caaaaaagtg 61 ccagactgtg cccttgagga actcacctet geotaagggaa acaggcacag aaacccacaa
601 ataattatca aactttacaa accacagact agaaaaaacy aaactacatc catccacagt 121 gggtagtaga gaggaaatag gacaatagga ctgtgtgagy gogataggag goacccagag
661 cccagcacaa gacaaagata atcaattatg tccctgtggg catttttcta cgectatata 181 gaggaaatgy ttacatctgt gtgaggaggt tggtaaggaa agactttaald acaaggggte

721 gattittaaa aattagaaty gtatcacttt ttatttggtt tgaattgctg cttacttgat

241 £ .
781 ttaacaggaa actatc 41 tgtctggetg ggcttgcaag gatgtgtagg agtcatctag ggggcacaag tacactgcag

301 gcagagggaa ttgcatgggt aaagatctge agttgtgget tgtggggatg gatttcaagt
361 attctggaat gaagacagcc atggaaacaa gggcaggtga gaggatattt aagaggette
421 atgccaatgg ctccacttea gtttctgata agaactcagg ttecgtggac tecctgataa
481 aactgattaa gttgtttatg attccccata gaatatgaac tcaaaggagg taagcaaagg
541 ggtgtgtgeg attctitgct actggetgeca gctgeagecc cacctectte tecagcacat
601 aaacatttca geagcttgac ctaagactge tgtgeaggge agggatgete caggcagaca

W4 e 141
>Ch-v-017_248-249insT O~V 7 K
1 ALSDLELAAQ SIIFIFAGYE TTSSVLSFTL YELATHPDVQ QKLQKEIDAV LPNKAPP‘YLi.

Al 142 carcat 661 geccagcaaa caacagcaca cagotgaaag taagactcag aggagacagt tgaagaaggce
>chzm_ch-v-014_ > 721 aagtggegat ggacctcatc ccaaatttgg cggtggamac ctggettctc ctggctgtea
1 gtccctgggg tgaggatggt cttgaatatc tcctacattc ataactccte cacacatcte 781 gcctggtget cctctatctg tcagtaacty tocagattce totoctotgt

61 agtaggtcac tgagcacatc aatggacatg ccagttatta azaatacttca cgaatactat
121 gatcatttac cagtatgagt tattctetgg agettctaat acttcaatag tactgeatgg
181 actcagttga gagttaattc asaaatctcag attatccaat tetgtttett tocttecagG
241 CACCACCTAC CTATGATGCC GTGGTACAGA TGGAGTACCT TGACATGGTG GTGAATGAAA
301 CACTCAGATT ATTCCCAGTT GCTATTAGAC TTGAGAGGAC TTGCAAGAAA GATGTTGAAA
361 TCAATGGGGT ATTCATTCCC AAAGGGTCAA TGGTGGTGAT TCCAACTTAT GCTCTTCACC
421 ATGACCCRAA GTACTGGACA GAGCCTGAGG AGTTCCGCCC TGARAGgtac aagtctccag
481 ggaaatggag ctcaccctga ccecaggetgg ttcaageata ttctgectcet cttaatctac
541 atgacaatcg tgtggttgta caatcatttg cttgtaagte tttttatcac aaaaaagtga
601 taattatcaa actttacaaa ccacagacta gaaaaaacga aalfjtacatce atccacagtc
661 ccagcacaag acaaagataa tcaattatgt ccctgtggge atttttctac gectatatag
721 atttttaaaa attagaatgg tatcactttt tatttggttt gaattgetge ttacttgatt
781 taacaggaaa ctatc

gooooboao gooobooao

fil 41 i 2 208 s 211
>chzk_ch-v-038_506C>T >chzh_ch-v-052_577G>A
1 tggtcaccca ccatgtgtac agtaccctge tagggtcecag ggtcatgaaa gtaaataata 1 caamsaattag ctaggtgtgg tggtatgcac ctataatcte agetacccag gaggctgagg
61 ccagactgtg cccttgagga actcacctcet getaagggaa acaggcacag aaacccacaa 61 caggagaatc acttgaacct ggaggcagag gttgcagtga gecgagacge accattacac
121 gggtggtaga gaggaaatag gacaatagga ctgtgtgagg gggataggag gcacccagEE 121 tccagectgg gtgacagagt gagattccat ctcaaazaaa aaaaaaaaaa attatgectt
181 gaggaaatgg ttacatctgt gtgaggaggt tggtaaggaa agactttaat agaaggggtc 181 tttgaagcac atacatttta taacatacaa ctgaatccct tattatatta ttagttttga
241 tgtctggety ggcttgcaag gatgtgtagg agtcatctag ggggeacaag tacactccag 241 tttaatgttt tcaaaccatc tccectgata tttctgggag atgggaaaca tgttttotta
301 gecagagggaa ttgcatgggt aaagatetge agttgtgget tgtggggatyg gatttcaagt 301 cacctettge attecattet caactcccaa ctgtettact graatgaaca cttaataaga
361 attctggaat gaagacagcc atggaaacaa gggcaggtga gaggatattt aagaggcttc 361 aacagtcaat tggtcaattg attgggeaac aggctaaaca cactcattce ttgtetgtte
421 atgccaatgg ctccacttca gtttctgata agaacteagg ttcocgtggac, tccctgataa 421 ccacttcttt ctttactttc ccttectgag taacttatcc taaagtcatt aggtgagtgg
481 aactgattaa gttgtttatg attccfcata gaatatgaac tcaaaggagg taagcaaagg 481 cagccagatg gtggecacac attaaggtag aaaagagagt gtcatgatgg ttccaagtca
541 ggtgtgtgeg attctttget actggetgea getgeageee cacctectte tccageacat 541 gagacctagt agggtgagga tcaagtaggt gttcacltgg agaaacagec cggcctgtgt
601 aaacatttca gcagcttgac ctaagactge tgtgcaggge agggatgetc caggcagaca 601 gtgggagtce aagcaagcag agaaaatgtc gacacagagy ggtggcctga aaaagcagec
661 gcccageaaa caacagceaca cagcetgaaag tasgactcag aggagacagt tgaagaagge 661 agagcctaaa cagggeatgg agaacatatt tagggcatga ggtgaggagg gcatccatga
721 aagtggegat ggacctcatc ccaaatttgg cggtggaaac ctggettete ctggetgtca 721 gtgggaaggg atgggtgagg tttcactaca taaaggggat tgatgaaata agtaaataaa
781 gectggtget cctctatctg tcagtaactg tecagattce tetectetgt 781 gtatactgga agccaggtgt gtcacttttg teatggatte
KA L 209 RO 212
>chzk_ch-v-039_514T>C >chzw_ch-v-053_163G>A
1 tggtcaccca ccatgtgtac agtaccctge tagggtccag ggteatgaaa gtaaataata 1 catagacaag ggtgagtcet tcagtactta gagaaaattc aagagtgact ttaaattccc
61 ccagactgtg cccttgagga actcacctct gotaagggaa acaggcacag aaacccacaa 61 cacttcaaat atattctctg ttttcttgte tttcecttaa gacatctetg aatagettec
121 gggtggtaga gaggaaatag gacaatagca ctgtgtgagg gggataggag geacccagag 121 ttcaactgce agtgasagat agcaggectg atttcattgg acfloaactgt tttcageoce
181 gaggaaatgg ttacatctgt gtgaggaget tggtaaggaa agactttaat agaaggggte 181 aattagaggt agggtttatt ctatttaaaa taataatcaa cttgtatttt gtttcctecte
.241 tgtctggetg ggcttgcaag gatgtgtagg agtcatctag ggggcacaag tacactccag 241 ccagGGTCTC TGGARATTTG ACACAGAGTG CTAT: G TATGGRARAA TGTGGGGItY
301 gcagagggaa ttgcatgggt aaagatctge agttgtgget tgtggggaty gatttcaagt 301 agtattctga aaaccteccat tggatagacc tgetactgtyg aggaggttac cccactgeag
361 attctggaat gaagacagcc atggaaacaa gggcaggtga gaggatattt aagaggcttc 361 gatagtctet geccaggtct. tcatgggatg aagctcettgt caacctaaat acaaacagag
421 atgccaatgg ctccacttca gtttctgata agaactcagg tteegtggac tocctgataa 421 agaggttctc tgaaagaaga ggataattac ttgggagtag aatattgcaa tgggaatctg
481 aactgattaa gttgtttatg attccccata gaaldatgaac tcaaaggagg taagcaaags 481 cttgeogtta taaactatgt gcaaattcag ggaggtaaac aagacaaaga tgctccatag
541 ggtgtgtgcg attctttget actggetgea getgeagcec cacctectte tecageacat 541 aaaatatgag aagaatctca taactgtttt gagataatta ttgttagcta caaagatcaa
601 aaacatttca gcagcttgac ctaagactge tgtgcaggge agggatgcte caggcagaca 601 ta
661 gcccagcaaa caacagcaca cagctgaaag taagactcag aggagacagt tgaagaagge
721 aagtggcgat ggacctcatc ccaaatttgg cggtggaaac ctggettete ctggetgtca WS e 213
781 gcetggtgct cctetatctg tcagtaactg tccagattce totectctgt >chzw_ch-v-054_444T>A
. 1 catagacaag ggtgagtcct tcagtactta gagaaaattc aagagtgact ttaaattccc
Wl & b 210 . 61 cacttcaaat atattctcty ttttcttgtc tttcccttaa gacatctctg aatagettcc
>chzh_ch-v-051_455T>G : 121 ttcaactgec agtgaaagat agcaggcctg attteattgg acgcaactgt tttcagoece
1 caaaaattag ctaggtgtgg tggtatgeac ctataatctc agctacccag gaggetgagg 181 aattagaggt agggtttatt ctatttaaaa taataatcaa cttgtatttt gtttcctecte
61 caggagaatc acttgaacct goaggcagag gttgcagtga gocgagacge accattacac 241 ccagGGTCTC TGGAAATTTG ACACAGAGTG CTATAAAAAG TATGGARARA TGTGGGGgtg
121 tecagectyg gtgacagagt gagattccat ctcaasaaaaa aaaaaaaaaa attatgactt 301 agtattctga aaacctccat tggatagacc tgctactgtyg aggaggttac cccactgeag
181 tttgaagcac atacatttta taacatacaa ctgaatccct tattatatta ttagttttga 361 gatagtctet geccaggtct tcatgggatg aagctcttgt caacctaaat acaaacagag
241 tttaatgttt tcaaaccatc tcccctgata tttotgggag atgggasaca tgttttetta 42] agaggttctc tgaaagaaga gqﬂ@aattac trgggagtag aatattgcaa tgggaatctg
301 cacctcttgc attccattct caactcccaa ctgtcttact gcaatgaaca cttaataaga 481 cttgccgtta taaactatgt gcaaattcag ggaggtaaac aagacaaaga tgctccatag
361 aacagtcaat tggtcaattg attgggcaac aggctaaaca cactcattcc ttgtctgttc 541 aaaatatgag aagaatctca taactgtttt gagataatta ttgttagcte caaagatcaa
421 ccacttcttt ctttacttte ccttectgag taacgtatce taaagtcatt aggtgagtgy 601 ta
481 cagccagatg gtggccacac attaaggtag aaaagagagt gtcatgatgg ttccaagtca
541 gagacctagt agggtgagga tcaagtaggt gttcacgtgg agaaacagce cggectgtgt AlsE S 214
601 gtgggagtcc aagcaagcag agaaaatgtc gacacagagg ggtggectga aaaagcagece >chzt_ch-v-043_294T>C
661 agagcctaaa cagggcatgg agaacatatt tagggcatga ggtgaggagy gcatccatga 1 agcggaaaac tcaaggaggt atgaaaataa gatgagtctt aattagaaat gtaaagaatg
721 gtgggaaggg atgggtgagg tttcactaca taaaggggat tgatgaaata agtaaataaa 61 aatctgggga caggtagaama gtaagatcac agtccgtttc caaggggtag tccactgagt
781 gtatactgoa agccaggtgt gtcacttttg cagaaaagag teatggattc agaaagy 121 tcgagcttce taaaaatggt ctittatctt tatgtacaga aaagacatca caaaattcat

181 tacaaaatgt cacttactge tccatgetgy agaaageeat atccttetgg gacttgagtc
241 tgeacattta actacaggta ctgatctgtt ttgtgettag ATGTTCCCCA TCAGreccca
301 GTATGGAGAT GTATTGGTGA GAAACTTGAG GCGGGAAGCA GAGAAAGGCA AGCCTGTCAC
361 CTTGAAAGAg taagtaggag cacagccatyg gggttctgag ctgtcatgag cccitccage
421 tgcctgecat ggagtegaca gtegcactgt tgggttacte cagtgaccag acaaaagcad
481 ggcagcgetg caactccaaa gagecaccta agagggaghtg gotcccatga ggcggeaagt
541 cagcaaggga aaagggcctt ctctoctgtg cacaggagee aggatttact tatctgtta
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601 ctt Hils) & e 219
>chzs_ch-v-057_583C>T

1 cagagcttac atatcttata tcatccacac tcaacacatg ctactgtagt tgtctgataa
61 tgggtctety tcttcctatg actgggetec ttgacctcag aggbgagtct aactcagett
g iy 215 121 ggtgtctcca tcacccccag catagggeca getecatcac tggoaccaga taaccacett
>ch-v-043_294T>C ")~/ T I - 181 ctgagggagt agatggaaga tgattcageca gatagttctg aaagtotgtg getctttatg
1 SLAEDEEWKR IRSLLSPTFT SGKLKEMFPI [JAQYGDVLVR NLRREAEKGK PVTLKDIFGA 241 tgtettgact gogatatgtgg gtttcttgct goatgtatag tggaaggacg gtaagaggty
301 ctgattttaa ttttccatat ctttctccac tcagCATCTT TGGGGCCTAC AGCATGGATG
ALY 216 361 TGATTACTGG CACATCATTT GGAGTGAACA TCGACTCTCT CAACAATCCA CAAGACCCCT
>cazt_ch-v-055_244G>A R . 421 TTGTGGAGAG CACTAAGAAG TTCCTAAAAT TTGGTTTCTT AGATCCATTA- TTTCTCTCAA
1 agcggaaaac tcaaggaggt atgaaaataa gatgagtctt aattagaaat gtaaagaatg 481 TAAgtatgty ggctattatt tctttetcte tttttamaaa taactgcttt cttgacatat
61 aatctgggga caggtagaaa gtaagatcac agtccgtttc caaggggtag tccactgagt 541 aattcacata tcgtataatt catccactta aaaggtacaa ttffeattgtt tttaagataa
121 tcgagcttee taaaaatggt cttttatcct tatgtacaga aaagacatca caaaattcat 601 tcaaaaatat gtatgaccat tactattgta dactaaaatg tttttgtcaa tctagagcec
181 tacaaaatgt cacttactge tccatgetgg agaaagccat atccttctgg gacttgagte 661 tcacacactt tagctgtcaa caccccacca caaaccccac tgccctaage atccaataat
241 tgcacattta actacaggta ctgatctgtt ttgtgcttag ATGTTCCCCA TCATTGCCCA 721 caactttctg cctctataga tttgcctatt ctggacactt catagaaata atatcatt
301 GTATGGAGAT GTATTGGTGA GAAACTTGAG GCGGGAAGCA GAGAARGGCA AGCCTGTCAC
361 CTTGAAAGAg taagtaggag cacagccatg gggttctgag ctgtcatgag cccttecage WA 220
421 tgcctgeeat ggagtcgaca gtc@cactgt tgggttactc cagtgaccag acaaaagcag >chzs_ch-v-058_650A>G
481 ggcagcgetg caactccaaa gagccaccta agagggagtyg gotcccatga ggcggcaagt 1 cagagcttac atatcttata tcatccacac tcaacacatg ctactgtagt tgtctgataa
541 cagcaaggga aaagggcctt ctctectgtg cacaggagec aggatttact tatctgttaa 61 tgggtctetg tettoctatg actgggetee ttgaccteag aggtgagtet aactcagett
601 ctt 121 ggtgtcteca tracccccag catagggeca gectecatcac tggcaccaga taaccacctt
181 ctgagggagt agatggaaga tgattcagca gatagttctg aaagtctgtyg getctttatg
AN 217 241 tgtcttgact ggatatgtgg gtttcttget geatgtatag tggaaggacg gtaagaggtg
>chzs_ch-v-050_437G>A N 301 ctgattttaa ttttccatat ctttctccac tcagCATCTT TGGGGCCTAC AGCATGGATG
1 cagagcttac atatcttata tcatccacac tcaacacatg ctactgtagt tgtctgataa 361 TGATTACTGG CACATCATTT GGAGTGAACA TCGACTCTCT CAACAATCCA CAAGACCCCT
61 tgggtctetg tcttcctatg actgggctec ttgacctcag aggtgagtct aactcagett 421 TTGTGGAGAG CACTAAGAAG TTCCTARAAT TTGGTTTCTT AGATCCATTA TTTCTCTCAA
121 ggtgteteca teacccccag catagggeca getccatcac tggcaccaga taaccacctt 481 TAAgtatgtg ggctattatt tcttitctctc tttttaamaaa taactgettt cttgacatat
181 ctgagggagt agatggaaga tgattcagca gatagttctg amagtctgtg gotctttatg 541 aattcacata tcgtataatt catccactta aaaggtacaa ttccattgtt tttaagataa
241 tgtcttgact ggatatgtgg gtttcttget geatgtatag tggaaggacg gtaagaggty 601 tcaaaaatat gtatgaccat tactattgta aactaaaatg tttttgtca@ tcetagagecc
301 ctgattttaa ttbtccatat ctttetecac tcagCATCTT TGGEGCCTAC AGCATGGATG 661 tcacacactt tagctgtcaa caccccacca caaaccccac tgecctaage atccaataat
361 TGATTACTGG CACATCATTT GGAGTGAACA TCGACTCTCT CAACAATCCA CAAGACCCCT 721 caactttctg cctctataga tttgoctatt ctggacactt catagaaata atatcatt
421 TTGTGGAGAG CACTAARNAAG TTCCTARAAT TTGGTTTCTT AGATCCATTA TTTCTCTCAA
481 TAAgtatgtg ggctattatt tctttctcte tttttaaaaa taactgettt cttgacatat B 221
541 aattcacata tcgtataatt catccactta aaaggtacaa ttccattgtt tttaagataa >chzr_ch-v-059_205T>C
601 tcaaaaatat gtatgaccat tactattgta aactasaatg tttttgtcaa tctagageec 1 agaaggtgce attgatctca ctgetgtagt ggtgtttect atgtatagac ctgeecttge
661 tcacacactt tagctgtcaa caccccacca caaaccccac tgccctaage atccaataat 61 tcagtegceg gectgaaaga agggcaaaca tgatwaaagyg aatgggttcc agttgagaat
721 caactttctyg cctctataga tttgectatt ctggacactt catagaaata atatcatt 121 catgatgttc ttattcttat tactggtaga gaaaattata attgctccag gtaaagtttg
181 cattttcaat gatttcottt tgttldetttt gttittccca cagTACTCTT TCCATTCCTT
WIS 218 241 ACCCCAGTTT TTGAAGCATT RAATGTCTCT .CTGTTTCCAA RAGATACCAT AAATTTTTTA
>chzs_ch-v-056_467A>G 301 AGTARATCTG TARACAGAAT GRAGAARAGT CGCCTCARCG ACAAACARAA Ggtasaatct
1 cagagcttac atatcttata tcatccacac tcaacacatyg ctactgtagt tgtctgataa 361 gatggtggtt aaatgacgat gtttaggttt tgataaattt agattttata cacatgatag
61 tgggtctetyg tcttectaty actgggetee ttgacctcag aggtgagtcet aactcagett 421 agcatgtatc tgtatttita azaataaaga cagagaactt atgtttagaa caagagaagc
121 ggtgtctcca tcacccccag catagggeca getccatcac tggeaccaga taaccacctt 481 catttggtag aaataaagaa ggagattggg gaaggagatg agaatgagtc agagagatag
181 ctgagggagt agatggaaga tgattcagca gatagttctg aaagtctgtg getctttatg 541 catttaaaac ttgaaatcag gcacaacaat tagtatgtca tgatataaac agtattgaga
241 tgtcttgact ggatatgtgg gtttcttgct gecatgtatag tggaaggacyg gtaagaggtg 601 taaaatttta ccacttctct tccctttaat aaattgtcaa aggataaagt ttccetgtttg
301 ctgattttaa ttttccatat ctttctccac tcagCATCTT TGGGGCCTAC AGCATGGATG 661 aaaatatatt

361 TGATTACTGG CACATCATTT GGAGTGAACA TCGACTCTCT CAACAATCCA CAAGACCCCT
421 TTGTGGAGAG CACTAAGAAG TTCCTABAAT TTGGTTTCTT AGATCCGTTA TTTCTCTCAA
4B1 TAAgtatgtg ggctattatt tctttctcte tttttaaaaa taactgcttt cttgacatat
541 aattcacata tcgtataat: catccactta aaaggtacaa ttccattgtt tttaagataa
601 tcaaaaatat gtatgaccat tactattgta aactaaaatg tttttgtcaa tetagagece
661 tcacacactt tagctgtcaa caccccacca Caaaccccac tgocctaage atccaataat
721 caactttetg cotctataga tttgectatt ctggacactt catagaaata atatcatt
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il & e 222 RSN E 0 225
>chzr_ch-v-060_496A>C >chzn_ch-v-044_239T>C

1 agaaggtgce attgatctca ctgetgtagt ggtgtttect atgtatagac ctgeccttge 1 caggcctgge acagagtcag tgctccataa atattttgtt aaacgatgga tggtgactge
61 tcagtcgecg gectgaaaga agggcaaaca tgataaaagy aatgggttcc agttgagaat 61 ttttactatc cagtatttac ccagcttata gattaagtat gaagagttca agatacatgg
121 catgatgttc ttattcttat tactggtaga gaaasattata attgctccag gtaaagtttg 121 tgttaagagt cgtttttata tgcttgcaaa geatttttgt catatttttt ctactttget
181 cattttcaat gatttccttt tgtttgtttt gttttteccca cagTACTCTT TCCATTCCTT 181 tccatctttt cttctttcac ttcatttatt aattctccat atgcttgttt aactattgda
241 ACCCCAGTTT TTGRAGCATT AAATGTCTCT CTGTTTCCAA AAGATACCAT AAATTTITTA 241 gATCCCCTTG ABATTAGACA CGCAAGGACT TCTTCAACCA GAARAACCCA TTGTTCTAAR
301 AGTAAATCTG TAAACAGAAT GAAGAAAAGT CGCCTCAACG ACAAACARRR Ggtaaaatct 301 GGTGCATTCA AGAGATGGAR CCCTAAGTGG BGAATGAgtt attctaagga tttctacttt
361 gatggtggtt aaatgacgat gtttaggttt tgataaattt agattttata cacatgatag 361 ggtcttcaag aaagctgtge cccagaacac cagagattte aacttagtca ataaaacctt
421 agcatgtatc tgtattttta aaaataaaga cagagaactt atgtttagaa: caagagaagc 421 gaaataaaga tgggcttaat ctaatgtact gcatgagtag ttggtgattt tgtacattca
481 catttggtag ggagattggg gaaggagaty agaatgagtc agagagatag 481 ttgagctctc ceagagtctyg tgtagagtgt tgtgcattat gtagtataaa ggaggtgacc
541 catttaaaac ttgasatcag gcacaacaat tagtatgtea tgatataaac agtattgaga 541 aggtaagtga cagataggta gactcagctt ctetgcttet cataggacta ccotetaccca
601 taaaatttta ccacttctet tcectttaat aaattgtcaa aggataaagt tteetgtttg 601 cctctagtta gcatta )
661 aaaatatatt

RS 226

WS e 223 >chzy_ch-v-066_380T>C
>chzp_ch-v-062_173G>A 1 gattaagctt ttcatgattc ctcatagaac atgaactcaa aagaggtcag caaaggggtg

1 agataaagta cttttaggat cattcaaggc acacacccat aacactgagt atgtaagaca 61 tgtgcgattc titgctattyg getgeagcta tagccctgee tccktcteca geacataaat
61 gaaatgetct ctctggaaat tacagcagtg ctggtgctgg gatgccatga tgaggagtgt 121 ctttcagcag ctiggctgaa gactgctgtg cagggcaggg aagectccagg caaacagecce
121 gtggeccaca atcatgtaga cettgggaaa acctggatta asatgatttt gc@tcatcct 181 agcaaacagc agcactcage taaaaggaag actcacagaa cacagttgaa gaaggaaagt
181 ggccctgtat aagatacata tcagaatgaa aaccactccc agtgtgactt tgaattgett 241 ggcgATGGAC CTCATCCCAA ATTTGGCGGT GGARACCTGG CTTCTCCTGG CTGTCAGCCT
241 ttecattttt tcttottggg attagagage ttcacttaga tttcatctaa gotgtgatgt 301 GGTGCTCCTC TATCTgtgag taactgtcca aactcctcote tttgtttect tggacttggg
301 tgtacgttga cctgatttac ctaaaatgtc tttcctctec ttteagCTCT GICTGATCTG 361 gtgctaatcg ggeccctt cccttatetyg ttttgaagat caaaagagat gttcaaggag
361 GAGCTCGCAG CCCAGTCAAT AATCTTCATT TTTGCTGGCT. ATGARACCAC CAGCAGTGTT 421 aagtagctga agtgttggac gctacaaacg catagaagtt attattatct tatgeagate
421 CTTTCCTTCA CTTTATATGA ACTGGCCACT CACCCTGATG TCCAGCAGAA ACTGCAAAAG 481 tatgaatgaa taaataagca tttcteccat ccaccttcta attttggtga ctaggagggt
481 GAGATTGATG CAGITTTGCC CAATAAGYtg aggggatgac ccectggagat gaagggaaga 541 ttagggacag catttggtag tgggaatgat ttgattagct tagatctgac gaagactaat
541 ggtgaagcct tagcaaaaat gcctectcac cactccccag gagaattttt ataaaaagca 601 caatgaaaac atggcagegg caga
601 taatcactga ttcoctbtcact gacataatgt aggaagectc tgaggagaaa aacaaaggga
661 gaaacataga gaacggttgc tactggcaga agcataagat ctttgtacaa tattgetdge B s 227
721 cctggttcac ctgtttactg ttatcacaat aatgctaaght asaaaaaaaa aaasaaaaaa >chzy_ch-v-067_474G>A

-

gattaagctt ttcatgatte ctcatagaac atgaactcaa aagaggtcag caaaggggtg
61 tgtgcgatte tttgotattg gokgeageta tageectgee tocttetcca geacataaat

781 aaaaaaaazaa aggagtgtgg cgagaagatg gccaaacagg aacage

WS 224 121 ctttcagecag cttggctgaa gactgctgtg cagggcaggg aagctccagg caaacagecee

>chzp_ch-v-063_312C>T 181 agcaaacagc agcactcagce taaaaggaag actcacagaa cacagtigaa gaaggaaagt
1 agataaagta cttttaggat cattcaaggc acacacccat aacactgagt atgtaagaca 241 ggcgATGGAC CTCATCCCAA ATTTGGCGGT GGARACCTGE CTTCTCCTGE CTGTCAGCCT

61 gaaatgctct ctctggaaat tacagcagtd ctggtgctgg gatgccatga tgaggagtgt 301 GGTGCTCCTC TATCTgtgag taactgteca aactcctctc thtgtttcet tggacttggg

121 gtggeccaca atcatgtaga ccttgggaaa acctggatta asatgatttt gogtcatcect 361 gtgctaatcg ggeccetttt cecttatctyg thttgaagat caaaagagat gttcaaggag

181 ggccctgtat aagatacata tcagaatgaa aaccactccce agtgtgactt tgaattgett 421 aagtagctga agtgttggac gctacaaacg catagaagtt attattatet tat@cagatc

241 ttccattttt tcttcttggg attagagage tteacttaga tttcatctaa getgtgatgt 481 tatgaatgaa taaataagca tttgtoccat ccacctteta attttggtga ctaggagggt

301 tgtacgttga c@tgatccac ctaaaatgte tttcctetee tttcagCTCT GTCTGATCTG 541 ttagggacag catttggtag tgggaatgat ttgattaget tagatctgac gaagactaat

361 GAGCTCGCAG CCCAGTCAAT AATCTTCATT TTTGCTGGCT ATGAAACCAC CAGCAGTGTT 601 caatgaaaac atggcagcgg caga

421 CTTTCCTTCA CTTTATATGA ACTGGCCACT CACCCTGATG TCCAGCAGAA ACTGCAAAAG

481 GAGATTGATG CAGTTTTGCC CAATAAGYtg aggdgatgac ccctggagat gaagggaaga S0 e 228

541 ggtgaagect tagcaaaaat gectcctcac cactccccag gagaattttt ataaaaagea >chzu_ch-v-068_359G>A

601 taatcactga ttecttcact gacataatgt aggaagecte tgaggagaaa aacaaaggga 1 gaacagttcc ctaccacgtg gagcatttge aattasaagg agactgagat atagaggcag

661 gaaacataga gaacggttge tactggcaga agcataagat ctttgtacaa tattgctgge 61 gagaccacac cagatggctyg ggtcotcecea ctcccaccee cgocccacat acactcagaa

721 cctggtteac ctgtttactg ttatcacaat aatgctaagt asaaaaaasa aaaaaaaaad 121 gaggctagge atctaggatce tccattgage atcttgaata tggcttgcca taatateata

781 aaaaaaaaaa aggagtgtgyg cgagaagatg gccaaacagg aacage 181 tacagtcaat aasatatttgt taaataagga tgectcttca atatattttg tgeaaccatg

241 aagatcacca caactaatgt gagaaaaaat gtttctgttg aactctagTC TTTAGGCCCA
301 GTGGGATTTA TGAAAAGTGC CATCTCTTTA GCTGAGGATG AAGAATGGAA GAGAATAC@G
361 TCATTGCTGT CTCCAACCTT CACCAGCGGA BAACTCAAGG AGgtatgaaa ataagatgag
421 tcttaattag aasatgtaaag aatgaatcty gggacaggta gaaagtaaga tcacagtcog
481 tttccaaggg gtagtccact gagttcgage ttcctaaaaa tggtctttta tetttatgta
541 cagaaaagac atcacaaaat tcattacaaa atgtcactta ctgctccatg ctggagaaag
601 cecatatcctt ctgggacttg agtctg
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FlSE L 229 . . 421 gaaataaaga tgggcttaat ctaatgtact geatgagtag ttggtgattt tgtacattca
>ch-v-068_359G>A 1)~ F | 481 ttgagctcte ccagagtctg tgtagagtgt tgtgeattat gtagtataaa ggaggtgacc
1 SVFTNRRSLG PVGFMKSATS LAEDEEWKRI [JSLLSPTFTS GKLKEMFPII AQYGDVLVRN 541 aggtaagtga cagataggta gactcagett ctctgettet cataggacta cotctaccea

601 cctctagtta gcatta
FdS &b 230
>chzu_ch-v-047_404T>C
gaacagttcc ctaccacgtg gagcatttge aattaaaagy agactgagat atagaggeag
61 gagaccacac cagatggctg ggtctcccca ctcccaccce cgecccacat. acactcagaa

-

121 gaggctagge atctaggatc tccattgage atcttgaata tggettgeca taatatcata BTV 234 )
181 tacagtcaat aaatatttgt tasataagga tgoctcttca atatattttg tgcaaccatg >ch-v-045_281T>C )~V F | . .
241 aagatcacca caactaatgt gagaaaaaat gtttctgttg aactctagTC TTTAGGCCCA 1 MRFALMNMKL ALIRVLONFS FKPCKETQIP LKLDTQGLLQ PEKP[IVLKVD SRDGTLSGE.
301 GTGGGATTTA TGAARAGTGC CATCTCTTTA GCTGAGGATG AAGAATGGAA GAGRATACGG . .
361 TCATTGCTGT CTCCAACCTT CACCAGCGGA ARACTCAAGG AGddatgaaa ataagatgag LA e 235
421 tcttaattag aaatgtaaag aatgaatcty gggacaggta gaaagtaaga tcacagtccog >chzk_ch-v-065_563T>C
481 tttccaaggg gtagtccact gagttcgage ttcctamsaa tggtettita totttatgta 1 tggtcaccca ccatgtgtac agtacectge tagggtcecag ggtcatgaaa gtaaataata
541 cagasaagac atcacasaat tcattacaaa atgtcactta ctgctccaty ctggagaaag 61 ccagactgtyg cccttgagga actcacctct getaagggaa acaggeacag aaacccacaa
601 ccatatcectt ctgggacttg agtetg 121 gggtggtaga gaggaaatag gacaatagga ctgtgtgagg gggataggag gcacccagag
181 gaggaaatgg ttacatctgt gtgaggaggt tggtaaggaa agactttaat agaaggggtce
Kl b 231 241 tgtctggetg ggcttgeaag gatgtgtagg agtcatctag ggggcacaag tacactccag
»>chzu_ch-v-069_480G>A 301 gcagagggaa ttgecatgggt aaagatctgc agttgtgget tgtggggatg gatttcaagt
1 g;acagttcc ctaccacgty gagcatttgc aattaaaagg agactgagat atagaggcag 361 attctggaat gaagacagce atggaaacaa gggcaggtga gaggatattt aagaggcttc
61 gagaccacac cagatggctg ggtctccgea cteccaccce cgecccacat acactcagaa 421 atgeccaatgg ctccacttca gtttctgata agaactcagg ttcegtggac tcectgataa
121 gaggctagge atctaggatc tccattgage atcttgaata tggottgeca taatatcata 481 aactgattaa gttgtttatg attccccata gaatatgaac tcaasggagy taagcaaagy
181 tacagtcaat aaatatttgt taaataagga tgoctcttca atatattttg tgcaaccatg 541 ggtgtgtgeg attetttget acdogetgea getgeageed cacctoctte tecagoacat
241 aagatcacca caactaatgt gagaaaaaat gtttctgttg aactctagTC TTTAGGCCCA 601 aaacatttca gcagcttgac ctaagactge tgtgcaggge agggatgete caggcagaca
301 GTGGGATTTA TGAABAGTGC CATCTCTTTA GCTGAGGATG AAGAATGGAR GAGAATACGG 661 gcccagoaaa caacagoaca cagctgaaag taagactcag aggagacagt tgaagaagge
361 TCATTGCTGT CTCCAACCTT CACCAGCGGA ARACTCAAGG AGgtatgaaa ataagatgag 721 aagtggcgat ggacctcatc ccaaatttgg cggtggaaac ctggettete ctggetgtea
421 tottaattag aaatgtaaag aatgaatctg gggacaggta gaaagtaaga tcacagtec) 781 goctggtget cotctatctg tcagtaactg tccagattce tetectetgh

481 tttccaaggg gtagtccact gagttcgage ttectaaaaa tggtctttta tetttatgta
541 cagaaaagac atcacaaaat tcattacaaa atgtcactta ctgctccatg ctggagaaag
601 ccatatcctt ctgggacttg agtctg

fs ) 236
>chzl_ch-v-040_206C>T
1 ggagtgacct gattttccag gtgetgtctyg teaccccttt ctttgactag gaaagggaac

RS 232 61 tccttgacce cttgegette tcaagtgagg caatgectcg cgetgettcg gettgtgeac

>chzqg ch-v-061_194C>G - 121 agcacgetge acccactgte ctgecacccac tgtctggeac tecctagtga gatgaacceg
1 attggacatg atagctagat ttgtttcagg amaacatect gotttccaag gatttagatg 181 gtacctcaga tgaaaatgca gtcttotgtg tcactcacac tgggagotgt
61 aatgtttttg ttcactggtg actcaggtaa cacgtcttca agaagecata gggaggttga 241 agaccggagc tgttectatt cggecatctt ggctccacce cecgagtttt ggettttaat

121 gggagggaag tcaagaaggyg aggttgagga ctgcactttt gatttacttc tgacttcacg 301 tgaaagtgta ttgatgtggy aaggagataa tgccatgeat ttatgagcac atattagagg

181 agtcactttc tgdgaaagaa atctctectt ttgottctag CACCGACTAG ATTTCCTTCA 361 grctgagaca atgeatgtga taaaaggtca cct

241 GCTGATGATT GACTCCCAGA ATTCGAAAGA BACTGAGTCC CACARAGgta accaaggagt 421 cactggaaag aacgtgatge tgggagtcce tgggecacca aagtctggag aaaagtggta

481 accacaaggce tcccagecta gtttecactga agacctcgac actaggtgac ttatgggatc
541 cttggtagga caagccttga aaagttttac aatagcaaat gtggacgttg tcagaaccaa
601 atgatgtcac gtgtgtattt gtgtgtgtgt gtcagtgtgt gtgtttaaaa atcatgacaa
661 ataaagcagy ctgtgaagag gggattccca tgctegtgtg ccotgataaca caactatcac
721 aaacgctttg cgaaaccaca agtttgcaca aaggcaatcc caaccttaca caaaa

301 gettctgagg getactggeyg gggacactaa gagggaggge cttgttctga aaatgtgeag
361 gaagtattcc aggaagatga gaatttttge cacatagcag aacaacacac atttagatgt
421 tataaatggt agctggagge actttccaga ageccacagg tatagecatg ttccaggetg
481 aaagggcaac cctaagcaaa cctagaatge ttggaggaca gtcagtggtt tgtggatcac
541 ctacatgaga tcaaatgcoca gttctcagec tcctccagat ccaccaagtg agaacctcta
6§01 cttggaaatt tatatcaaac ata

WA 233

>chzn _ch-v-045_291T>C

caggectgge acagagtcag tgctccataa atattttgtt aaacgatgga tggtgagtge
61 ttttactatc cagtatttac ccagcttata gattaagtat gaagagttca agatacatgg
121 tgttaagagt cgtttttata tgcttgcaaa gcatttttgt catatttttt ctactttget
181 tecatctttt cttetlttcac ttcatttatt aattctecat atgettgttt aactattgta
241 gATCCCCTTG AAATTAGACA CGCAAGGACT TCTTCARACCA GARARACCCA !TGTTCTAAA

301 GGTGGATTCA AGAGATGGAA CCCTAAGTCG AGAATGAgGtt attctaagga tttctacttt

361 ggtcttcaag aasagetgtge cccagaacac cagagatttc aacttagtca ataasacctt

.

oooag

>pKK233-2{ 33 F 5 CYPIAS #f AT i (A4 1) 144)
ccATGgeket gttattagea gtttttCTGG TGCTCCTCTA TCTATATGGG ACCCGTACAC
61 ATGGACTTTT TARGAGACTG GGAATTCCAG GGCCCACACC TCTGCCTTTG TTGGGARATG
121 TTTTGTCCTA TCGTCAGGGT CTCTGGAAAT TTGACACAGA GTGCTATAAA AAGTATGGAA
181 AAATGTGGGG ARCGTATGAA GGTCAACTCC CTGTGCTGGC CATCACAGAT CCCGACGTGA
241 TCAGAACAGT GCTAGTGAAA GAATGTTATT [TGTCTTCAC AAATCGAAGG TCTTTAGICC
301 CAGTGGGATT TATGARAAGT GCCATCTCTT TAGCTGAGGA TGAAGAATGG ARGAGAATAC
361 GETCATTGCT GTCTCCAACC TTCACCAGCG GAAAACTCAA GGAGATGPTC CCCATCATTG
421 CCCAGTATGG AGATGTATTG GTGAGAAACT TGAGGCGGGA AGCAGAGAAA GGCARGCCTG
481 TCACCTTGRA AGACATCTTT GGGGCCTACA GCATGGATGT GATTAGCTGGC ACATCATITG
541 GAGTGAACAT CGACTCTCTC AACAATCCAC AAGACCCCTT TGTGGAGAGC ACTAAGAAGT
601 TCCTAARATT TGGTTTCTTA GATCCATTAT TTCTCTCAAT AATACTCTTT CCATTCCTTA
661 CCCCAGTTTT TGAAGCATTA AATGTCTCTC TGTTTCCAAA AGATACCATA AATTTTTTAA
721 GTARATCTGT CAGAATG AAGAAAAGTC GCCTH CGA Ci CARAAG CACCGACTAG
781 ATTTCCTTCA GCTGATGATT GACTCCCAGA ATTCGARAGA AACTGAGTCC CACAAAGCTC
841 TGTCTGATCT GGAGCTCGCA GCCCAGTCAR TAATCTTCAT TTTTGCTGGC TATGAAACCA
901 CCAGCAGTGT TCTTTCCTTC ACTTTATATG AACTGGCCAC TCACCCTGAT GTCCAGCAGA
961 AACTGCARAA GGAGATTGAT GCAGTTTTGC CCAATAAGGC ACCACCTACC TATGATGCCG
1021 TGGTACAGAT GGAGTACCTT GACATGGTGG TGAATGAAAC ACTCAGATTA TTCCCAGITG
1081 CTATTAGACT TGAGAGGACT TGCARGAAAG ATGTTGARAT CAATGGGGTA TTCATTCCCA
1141 ARGGGTCAAT GGTGGTGATT CCAAQITTATG CTCTTCACCA TGACCCARAG TACTGGACAG
1201 AGCCTGAGGA GTTCCGCCCT GAAAGGTTCA GTAAGARGAA GGACAGCATA GATCCTTACA
1261 TATACACACC CTTTGGAACT GGACCCAGAA ACTGCATTGG CATGAGGTTT GCTCTCATGA
1321 ACATGARRCT TGCTCTAATC AGAGTCCTITC AGAACTTCTC CTTCAAACCT TGTAAAGAAA
1381 CACAGATCCC CTTGAAATTA GACACGCAAG GACTTCTTCA ACCAGAARAA CCCATTGTTC
1441 TAAAGGTGGA TTCAAGAGAT GGAACCCTAR GTGG. a toaccatcac catcacTGAg
1501 atctgeag

-
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Identification of the genetic determinants of the polymorphic CYP3AS5 expression

The present invention relates to a polymorphic CYP3A5 polynuciectide. Moreover, the
invention relates to genes or vectors comprising the polynuclectides of the invention and to
a host cell genetically engineered with the polynucleotide or gené of the invention. Further,
the invention relates to methods for producihg molecular variant polypeptides or fragments
thereof, methods for producing cells capable of expressing a molecular variant polypeptide
and to a polypeptide or fragment thereof encoded by the polynuclectide or the gene of the
invention or which is obtainable by the method or from the cells produced by the method of
the invention. Furthermore, the invention relates to an antibody which binds specifically the
polypeptide of the invention. Moreover, the invention relates to a transgenic non-human
animal. The invention also relates to a solid support comprising one or a plurality of the
above mentioned polynucleotides, genes, vectors, polypeptides, antibodies or host cells.
Furthermore, methods of identifying a polymorphism, identifying and obtaining a pro-drug
or drug or an inhibitor are also encompassed by the present invention. In addition, the
invention relates to methods for producing of a pharmaceutical composition and to
methods of diagnosing a disease. Further, the invention relates to a method of detection of
the polynucleotide of the invention. Furthermore, comprised by the present invention are a
diagnostic and a pharmaceutical 6omposition, Even more, the invention relates to uses of
the polynucleotides, genes, vectors, polypeptides or antibodies of the invention. Finally,
the invention relates to a diagnostic kit.

The CYP3A enzymes play a particularly important role in drug metabolism. This is due to
their abundant expression in the liver combined with a broad substrate spectrum. Indeed, it
is estimated that CYP3A isozymes collectively comprise the largest portion of the liver
CYP protein (Thummel, Annu Rev Pharmacol Toxicol 38 (1998), 389-430) and that they
are involved in the metabolism of 45 % - 80 % of all currently used drugs (Li, Toxicology
104 (1995), 1-8; Evans, Science 286 (1999), 487-91). In addition to drugs, CYP3A
isozymes metabolise a varisty of other combounds including steroid hormones, toxins and
carcinogens. For example, CYP3A isozymes metabolise aflatoxin By (Wang, Biochemistry

1

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(56)

WO 02/053775 . PCT/EP01/15290

37 (1998), 12536 - 45; Gillam, Arch Biochem Biophys 317 (1995), 374-84; Li, Cancer Res
57 (1997), 641-5), a mycotoxin strongly implicated in the etiology of liver cancer, which is a
major cause of premature death in many areas of Africa and Asia (Henry, Science 286
(1999), 2453-4).

The hepatic expression and activity of CYP3A isozymes is inter-individually variable and
this variability is the reason for harmful interactions frequently encountered in development
and application of drugs that are CYP3A substrates. It has also been postulated that
variable CYP3A expression could affect an individual's predisposition to cancers caused
by environmental carcinogens which are metabolised by CYP3A. The elucidation of factors
controlling an individual's CYP3A activity could permit personalised dose adjustments in
therapies with its subsirates and also lead to the identification of sub-populations at
increased risk for several common cancers. However, despite considerable efforts, our
understanding of factors governing CYP3A activity and expression is limited. There are
several reasons for this: An average human liver may express products of up to four
CYPS3A genes (Gellner, Pharmacogenetics 11 (2001), 111 - 121), but their respective
contributions 1o the hepatic GYP3A pool are siill a matter of debate. The differentiation
between the individual CYP3A proteins by enzymatic methods has proven difficult due to
overlapping substrate specifities and due to the considerable effect of reconstitution
conditions on their catalytic activities. RNA and protein analysis indicate that CYP3A4
forms the bulk of the hepatic CYP3A protein and its expression is highly variable
(Thumme!, Annu Rev Pharmacol Toxicol 38 (1998), 389-430). Less well understood are
the contributions of the other CYP3A genes. CYP3A5 is widely considered the second
most important CYP3A protein in the liver, but the available data are conflicting, since its
expression has been reported to be present in 10 % to 97 % of human livers (Aoyama, J
Biol Chem 264 (1989), 10388-95; Wrighton, Mol Pharmacol 38 (1990), 207-13; Schuetz,
Pharmacogenetics 4 (1994), 11-20; Jounaidi, Biochem Biophys Res Commun 221 (1998),
466-70; Boobis, Br J Clin Pharmacol 42 (1996), 81-9). The possible reasons for these
discrepancies include small sample sizes, interethnic differences and poor specificity of
probes used to measure CYP3AS5 expression. The third CYP3A, CYP3A7, was originally
described in the human fetal liver where it accounts for about 50 % of the total CYP protein
(Wrighton, Biochem Pharmacol 37 (1988), 3053-5). More recent studies indicate
constitutive or induced expression of CYP3A7 in adult human livers, but its quantification
has been hampered by the lack of specific.antibodies. Similarly, no protein expression
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data are available for the recenily identified fourth member of the family, CYP3A43

(Gellner, Pharmacogenetics 11 (2001), 111 - 121).

Clinical studies indicate that a major portion of the inter-individual CYP3A variability is
caused by genetic factors (Ozdemir, Pharmacogenetics 10 (2000), 373-88), but the
identities of the latter remain unknown. In respect of CYP3A5, a protein variant
(Thr398Asn) has been found in 2 out of 5 individuals deficient in CYP3A5 expression
(Jounaidi, Biochem Biophys Res Commun 221 (1998), 466-70), but its significance has not
been verified on a larger number of liver samples and in functional studies. In addition, a
haplotype consisting of two linked polymorphisms has been déscribed in the 5° flanking
region of the CYP3AS gene which is associated with increased expression and activity of
the gene (Paulussen, Pharmacogenetics 10 (2000), 415-24). However, only a smail
sarnple set (n=29) was analysed for the genotype and the phenotype. Moreover, the single
nucleotide polymorphisms (SNPs) which have been disclosed in said document are not
suitable for a reliable prediction of CYP3A5 dysfunction and/or dysregulation and the
problems caused thereby. This document does not suggest the existence of further
haplotypes.

Thus, improved means and methods for diagnosing and treating a variety of diseases and
disorders based on dysfunctions or dysregulations of drug metabolism were not available
yst but are nevertheless highly desirable. Thus, the technical problem underlying the
present invention is to comply with the above specified needs.

The solution to this technical problem is achieved by providing the embodiments
characterized in the claims.

Accordingly, the present invention relates to a polynucleotide comprising a polynucleotide
selected from the group consisting of:

(a)  apolyhuclectide having the nucleic acid sequence of SEQ ID NO: 54, 56, 58,

82, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100,

102, 108, 108, 110, 112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122,

123, 124, 125, 126, 128, 129, 130, 131, 133, 134, 135, 136, 137, 138, 139,

140, 142, 143, 149, 151, 153, 155, 157, 159, 161, 163, 165, 169, 171, 173,

175, 177, 179, 181, 183, 185, 187, 189, 193, 195, 197, 199, 201, 207, 208,
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209, 210, 211, 212, 213, 214, 216, 218, 219, 220, 221, 222, 223, 224, 225,
226, 227, 228, 231, 232, 233, 235, or 236;

a polynucleotide encoding a polypeptide having the amino acid sequence of
SEQ ID NO: 127, 132, 141, 215, 229, or 234;

a polynucleotide capable of hybridizing to a CYP3A5 gene, wherein said
polynucleotide is having a nucleotide exchange, a nucleotide delstion of at
least one nucleotide, or at least one additional nucleotide at a position
corresponding to position -20643, -20555, -20359, -20367, -20329, -20323,
-20310, -6200, -6177, -4338, -3990, -3868, -3844, -3557, -1617, -795, -86,
-74, 136, 174 to 176, 230, 3705, 3709/3710, 5215, 5235, 5516, 7182, 7207,
7303, 7424/7427, 12907, 13028, 13077, 13173, 13226, 13376, 14720,
14836, 14903, 15788, 16079, 16931/16932, 16993, 17163, 19069, 19165,
18208, 27050, 27131/27132, 27526, 31499, 31551 or 31611 of the CYP3A5
gene (Accession No: AF280107.1, wherein position 166220 has been
numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, whersin position 27341 has been numbered
+8614);

a polynucleotide capable of hybridizing to a CYP3A5 gene, wherein said
polynucleotide is having an A at a position corresponding to position -20555,
-20329, -20323, -4336, -3868, -3844, -795, -86, 230, 5235, 5516, 7182,
7303, 12907, 13028, 13376, 19069 or 19165 of the CYP3A5 gene
(Accession No: AF280107.1, wherein position 166220 has been numbered
+1 and position 174832 has been numbered +8613, and Accession No:
AC005020.2, wherein position 27341 has been numbered +8614), a T at a
position corresponding to position -20367, -6200, -74, 3705, 5215, 7207,
14836, 17163, 19208 or 27526 of the CYP3A5 gene (Accession _No:
AF280107.1, wherein position 166220 has been numbered +1 and position
174832 has been numbered +8613, and Accession No: AC005020.2,
wherein position 27341 has been numbered +8614), a G at a position
corresponding to position -6177, -3990, 13077, 14720, 14903, 16993 or
27050 of the CYP3A5 gene {Accession No: AF280107.1, wherein position
166220 has been numbered +1 and position 174832 has been numbered
+8613, and Accession No: AC005020.2, wherein position 27341 has been
numbered +8614), a C at a position corresponding to position -20843,
~20310, -3557, -1617, 136, 13173, 13226, 15788, 16079, 31499, 31551 or
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®

31611 of the CYP3AS gene (Accession No: AF280107.1, wherein position
166220 has been numbered +1 and position 174832 has been numbered
+8613, and Accession No: AC005020.2, wherein position 27341 has been
numbered +8614), nuclectide deletions at positions corresponding to
positions 174 to 176 of the CYP3A5 gene (Accession No: AF280107.1,
wherein position 166220 has been numbered +1 and position 174832 has
been numbered +8613), an additional nuclectide at a position corresponding
to position 3709/3710 or 27131/27132 of the CYP3A5 gene (Accession No:
AF280107.1, wherein position 166220 has been numbered +1 and position
174832 has been numbered +8613, and Accession No: AC005020.2,
wherein position 27341 has.been numbered +8614), three additional
nucleotides at a position corresponding to position 16931/16932 of the
CYP3A5 gene (Accession No: AF280107.1, wherein position 166220 has
been numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been numbered
+8614), or a deletion of two nucleotides and nine additional nucleotides
inserted at a position corresponding to position 7424 to 7427 of the CYP3A5
gene (Accession No: AF280107.1, Whéréin ‘position 168220 has been
numbered +1 and position 174832 has been numbered +8613);

a polynuclectide encoding a CYP3A5 polypeptide or fragment thereof,
wherein said polypeptide comprises an amino acid substitution at a position
corresponding to position 30, 100, 130, 148 or 488 of the CYP3A5
polypeptide (Accession No: NP_000788.1), or at least one amino acid
exchange or a stop codon at a position corresponding to position 30 to 34 or
346 to 348 of the CYP3A5 polypeptide (Accession No: NP_000768.1); and

a polynucleotide encoding a CYP3A5 polypeptide or fragment thereof,
wherein said polypeptide comprises amino acid substitutions of HGLFK to
YGTF. (with the period meaning termination) at a position corresponding to
position 30 to 34 of the CYP3A5 polypeptide (Accession No: NP_000768.1,
an amino acid substitution of S to Y at a position corresponding to position
100 of the CYP3A5 polypeptide (Accession No: NP_000768.1), an amino
acid substitution of R to Q at a position corresponding to position 130 of the
CYP3A5 polypeptide {(Accession No: NP_000768.1), an amino acid
substitution of 1 to T at a position corresponding to position 149 of the
CYP3A5 polypeptide (Accession No: NP_000768.1), an amino acid
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substitutions of TYD to YL. (with the period meaning termination) at position
corresponding to position 346 to 348 of the CYP3AS polypeptide (Accession
No: NP_000768.1), or an amino acid substitution of | to T at a position
corresponding to position 488 of the CYP3AS5 polypeptide (Accession No:
NP_000768.1).

In the context of the present invention the term “polynucleotides” or the term “polypeptides”
refers to different variants of a polynucleotide or polypeptide. Said variants comprise a
reference or wild type sequence of the polynucleotides or polypeptides of the invention as
well as variants which differ therefrom in structure or composition. Referencs or wild type
sequences for the polynucleotides are Accession No: AF280107.1 and AC005020.2.
Reference or wild type sequence for the polypeptides of the invention is Accession No:
NP_000768.1. The differences in structure or composition usually occur by way of
nucleotide or amino acid substitution(s), addition(s) and/or deletion(s). Preferably, said
nucleotide substitution(s), addition(s) or deletion(s) result(s) in one ot more changes of the
corresponding amino acid(s) of the polypeptides of the invention. The variant
polynucleotides and polypeptides also comprise fragments of said polynucleotides or
polypeptides df the invention. The polynucleotideé and polypeptides as well as the
aforementioned fragments thereof of the present invention are characterized as being
associated with a CYP3AS dysfunction or dysregulation. Preferably, said dysfunctions or
dysregulations referred to in the present invention cause a disease or disorder or a
prevalence for said disease or disorder. Preferably, as will be discussed below in detail,
said diseass is cancer or diseases including cardiovascular dissases, diabetes and AIDS
orany other disease caused by a dysfunction or dysregulation due to a polynucleotide or

polypeptides of the invention.

The polynucleotides of the invention include polynucleotides that have at least 70%,
preferably at least 75%, at least 80%, at least 85%, at least 90% or at least 95% sequence
identity to a CYP3AS5 gene, wherein said polynucleotide is having a nucleotide exchange,
a nucleotide deletion of at least one nucleotide, or at least one additional nucleotide at a
position corresponding to position -20643, -20555, -20359, -20367, -20329, -20328, -
20310, -6200, -6177, -4336, -3990, -3868, -3844, -3557, -1617, -795, -86, -74, 136, 174
to 176, 230, 3705, 3709/3710, 5215, 5235, 5516, 7182, 7207, 7308, 7424/7427, 12907,
13028, 13077, 13173, 13226, 13376, 14720, 14836, 14903, 15788, 16079, 16931/16932,
16993, 17163, 19069, 19165, 19208, 27050, 27131/27132, 27526, 31499, 31551 or 31611
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of the CYP3A5 gene (Accession No: AF280107.1, wherein position 166220 has been
numbered +1 and position 174832 has been numbered +8613, and Accession No:
AC005020.2, wherein position 27341 has been numbered +8614).

The term “hybridizing” as used herein refers to polynuclectides which are capable of
hybridizing to the polynucleotides of the invention or parts thereof which are associated
with a CYP3AS5 dysfunction or dysregulation. Thus, said hybridizing polynucleotides are
also associated with said dysfunctions and dysregulations. Therefore, said polynucleotides
may be useful as probes in Northern or Southern Blot analysis of RNA or DNA
preparations, respectively, ot can be used as oligonucleotide'prinﬁers in PCR analysis
dependent on their respective size. Also. comprised by the invention are hybridizing
polynucleotides which are useful for analysing DNA-Protein interactions via, e.g.,
electrophoretic mobility shift analysis (EMSA). Preferably, said hybridizing polynucleotides
comprise at least 10, more preferably at least 15 nucleotides in length while a hybridizing
polynucleotide of the present invention to be used as a probe preferably comprises at least
100, more preferably at least 200, or most preferably at least 500 nucleotides in length.

It is well known in the art how to perform hybridization experiments with nucleic acid
molecules, i.e. the person skilled in the art knows what hybridization conditions s/he has to
use in accordance with the present invention. Such hybridization conditions are referred to
in standard text books such as Molecular Cloning A Laboratory Manual, Cold Spring
Harbor Laboratory (1989) N.Y. Preferred in accordance with the present inventions are
polynucleotides which are capable of hybridizing to the polynucleotides of the invention or
parts thereof which are associated with a CYP3A5S dysfunction or dysregulation under
stringent hybridization conditions, i.e. which do not cross hybridize o unrelated
polynucleotides such as polynucleotides encoding a polypeptide different from the
CYP3AS polypeptides of the invention.

Nucleic acid hybridization will be affected by such conditions as salt concentration,
temperature, or organic solvents, in addition to the base composition, length of the
complementary strands and the number of nucleotide base mismatches between the
hybridizing nucleic acids, as will be readily appreciated by those skilled in the art. Stringent
temperature conditions will generally include temeratures in excess of 30°C, typically
37°C, and preferably in excess of 45°C. Stringent salt conditions will ordinarily be less than
1000 mM, typicaily less than 500 mM and preferably less than 200 mM. However, the
combination of parameters is much more important than the measure of any single
parameter. See, e.g., Wetmur and Davidson, 1968. Probe sequences may also hybridize

7
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specifically to duplex DNA under certain conditions to form triplex or higher order DNA

complexes. The preparation of such probes and suitable hybridization conditions are well
known in the art.

The term “percent sequence identity” or “identical” in the context of nucleic acid sequences
refers to the residues in the two sequences which are the same when aligned for
maximum correspondence. The length of sequence identity comparison may be over a
strech of at least nine nucleotides, usually at least 20 nucleotides, more usually at least 24
nucleotides, typically at least 28 nucleotides, more typically at least 32 nuclectides, and
preferably at least 36 nucleotides or more nucleotides. There ‘are’a number of different
algorithms known in the art which can be used to measure nucleotide sequence identity.
For instance, polynucleotide sequences can be compared using Fasta, a program in GCG
Version 6.6. Fasta provides alignments and percent sequence identity of the regions of the
beé’x overlap ibetween the query and the search sequence (Pearson, 1980, herein
incorporated by reference). For instance, percent sequence identity between nucleic acid
sequences can be determined using Fasta with its default parameters (a word size of 6
and the NOPAMfactor for the scoring matrix} as provided in GCG Version 6.1, herein
incorporated by reference. o . ‘

The term “corresponding” as used herein means that a position is not only determined by
the number of the preceding nucleotides and amino acids, respectively. The position of a
given nucleotide or amine acid in accordance with the present invention which may be
deleted, substituted or comprise one or more additional nucleotide(s) may vary due to
deletions or additional nucleotides or amino acids elsewhere " the gene or the
polypeptide. Thus, under a “corresponding position” in accordance with the present
invention it is to be understood that nuclectides or amino acids may differ in the indicated
number but may still have similar neighboring nucleotides or amino acids. Said nucleotides
or amino acids which may be exchanged, deleted or comprise additional nucleotides or
amino acids are also comprised by the term “corresponding position”. Said nucleotides or
amino acids may for instance together with their neighbors form sequences which may be
involved in the regulation of gene expression, stability of the corresponding RNA or RNA
editing, as well as encode functional domains or motifs of the protein of the invention.

By, e.g., “position 3709/3710” it is meant that said polynucleotide comprises one or more
additional nucleotide(s) which are inserted between positions 3709 and position 3710 of

8
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the corresponding wild type version of said polynucleotide. The same applies mutatis

mutandis to all other position numbers referred to in the above embodiment which are
drafted in the same format, i.e. two consecutive position numbers separated by a slash (/).
By, e.g., “position 7424 to 7427" is meant that said polynucleotide comptises one or more
deleted nucleotides which are deleted between positions 7424 and position 7427 of the
corresponding wild type version of said polynucleotide and/or one or more additional
nucleotide(s) which are inserted between positions 7424 and position 7427 of the
corresponding wild type version of said polynucleotide. The same applies mutatis
mutandis to all other position numbers referred 1o in the above embodiment which are
drafted in the same format. Co

The numbering of the polymorphisms refers to the aligned and joined genomic sequences
AF280107.1 and AC005020.2, wherein the T at position 174832 (which has been
numbered +8613) of the sequence AF280107.1 refers to position 27340 of the sequence
AC005020.2. The nucleotide A at position 27341 of the sequence AC005020.2 has been
numbered +8614. Numbering of polymorphisms to a position corresponding to a position
up to +8613 refers to the genomic sequence AF280107.1, numbering of polymophisms to
a position corresponding to position +8614 and greater refer to the genomic sequence
AG005020.2. ' :

In accordance with the present invention, the mode and population distribution of genetic
variations in the CYP3A5 gene has been analyzed by sequence analysis of relevant
regions of the human said gene from many different individuals. It is a well known fact that
genomic DNA of individuals, which harbor the individual genetic makeup of all genes,

including the CYP3A5 gene, can easily be purified from individual blood samples. These

individual DNA samples are then used for the analysis of the sequence composition of the
alleles of the CYP3A5 gene that are present in the individual which provided the blood
sample. The sequence analysis was carried out by PCR amplification of relevant regions
of said genes, subsequent purification of the PCR products, followed by automated DNA
sequencing with established methods (e.g. ABI dyeterminator cycle sequencing).

One important parameter that had to be considered in the atiempt to determine the
individual genotypes and identify novel variants of the CYP3A5 gene by direct DNA-
sequencing of PCR-products from human blood genomic DNA is the fact that each human
harbors (usually, with very few abnormal exceptions) two gene copies of each autosomal
gene (diploidy). Because of that, great care had to be taken in the evaluation of the
sequences to be able to identify unambiguously not only homozygous sequence variations

9
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but also heterozygous variations. The details of the different steps in the identification and

characterization of novel polymorphisms in the CYP3A5 gene (homozygous and
heterozygous) are described in the Examples below,

Over the past 20 years, genetic heterogeneity has been increasingly recognized as a
significant source of variation in drug response. Many scientific communications (Meyer,
Ann, Rev. Pharmacol. Toxicol. 37 (1997), 269-296 and West, J. Clin. Pharmacol. 37
(1997), 635-648) have clearly shown that some drugs work better or may even be highly
toxic in some patients than in others and that these variations in patient’s responses to
drugs can be related to molecular basis. This “pharmacégenomic’ concept spots
correlations between responses to drugs and genetic profiles of patient’s (Marshall, Nature
Biotechnology, 15 (1997), 954-957; Marshall, Nature Biotechnology, 15 (1997), 1249-
1252). In this context of population variability with regard to drug therapy,
pharmacogenomics has been proposed as a tool useful in the identification and selection
of patients which can respond to a particular drug without side effects. This
identification/selection can be based upon molecular diagnosis of genetic polymorphisms
by genotyping DNA from leukocytes in the blood of patient, for example, and
characterization of disease (Bertz, Clin. Pharmacokinét 32 (1997), 210-256; Engel, J.
Chromatogra. B. Biomed. Appl. 678 (1996), 93-108). For the founders of health care, such
as health maintenance organizations in the US and govermnment public health services in
many European countries, this pharmacogenomics approach can represent a way of both
improving health care and reducing overheads because there is a large cost to
unnecessary drugs, ineffective drugs and drugs with side effects.

The mutations in the variant genes of the invention sometime result in amino acid
deletion(s), insertion(s) and in particular in substitution(s) either alone or in combination. It
is of course also possible to genetically engineer such mutations in wild type genes or
other mutant forms. Methods for introducing such modifications in the DNA sequence of
said genes are well known to the person skilled in the art; see, e.g., Sambrook, Molecular
Cloning A Laboratory Manual, Cold Spring Harbor Laboratory (1989) N.Y.

For the investigation of the nature of the alterations in the amino acid sequence of the
polypeptides of the invention software programs may be used such as RASMOL that are
obtainable from the Internet. Furthermore, folding simulations and computer redesign of
structural motifs can be performed using other appropriate computer programs (Olszewski,
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Proteins 25 (1996), 286-299; Hoffman, Comput. Appl. Biosci. 11 (1995), 675-679).

Computers can be used for the conformational and energetic analysis of detailed protein
models (Monge, J. Mol. Biol. 247 (1995), 995-1012; Renouf, Adv. Exp. Med. Biol. 376
(1995), 37-45). These analysis can be used for the identification of the influence of a
particular mutation on binding and/or processing of drugs.

Usually, said amino acid deletion, addition or substitution in the amino acid sequence of
the protein encoded by the polynucleotide of the invention is due to one or more nucleotide
substitution, insertion or deletion, or any combinations thereof. Preferably said nucleotide
substitution, insertion or deletion may result in amino acid substitutions of HGLFK to
YGTF. (with the period meaning termination) at a position corresponding to position 30 to
34 of the CYP3A5 polypeptide (Accession No: NP_000768.1), in an amino acid
substitution of S to Y at a position corresponding to position 100 of the CYP3A5
polypeptide (Accession No: NP_000768.1), in amino acid substitutions of TYD to YL. (with
the period meaning termination) at a position corresponding to position 346 to 348 of the
CYP3AS5 polypeptide (Accession No: NP_000758.1), or in an amino acid substitution of T
to N at a position corresponding to position 398 of the CYP3AS5 polypeptide (Accession
No: NP_000768.1). B '

The mutations in the CYP3AS gene detected in accordance with the present invention are
listed in Table 2A-E. The methods of the mutation analysis followed standard protocols
and are described in detail in the Examples. In general such methods are to be used in
accordance with the present invention for evaluating the phenotypic spectrum as well as
the overlapping clinical characteristics of diseases or conditions related te dysfunctions
and diseases related to the drug matabolism. Advantageously, the characterization of said
mutants may form the basis of the development of improved drugs, such as drugs which
are used e.g. in cancer therapy and diseases including cardiovascular diseases, diabetes
and AIDS. Said methods encompass for example haplotype analysis, single-strand
conformation polymorphism analysis (SSCA), PCR and direct sequencing, or TagMan®
analysis. On the basis of thorough clinical characteriiation of many patients the
phenotypes can then be correlated to these mutations as well as to mutations that had
been described earlier, for example in Jounaidi, Biochem Biophys Res Commun, 221, pp.
466-470, 19986.
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Also comprised by the polynucieotides referred to in the present invention are

polynucleotides which comprise at least two, preferably at least three, of the
polynucleotides specified hereinabove, i.e. polynucleotides having a nucleotide sequence
which contains at least two, preferably three of the mutations comprised by the above
polynucleotides or listed in the tables below. Thus, the haplotype determined in
accordance with the present invention can be characterized by at least two, preferably
three of said mutations in the CYP3AS5 locus. Further, the polynucleotide of the invention
may further comprise at least one nucleotide deletion, addition and/or substitution other
than those specified hereinabove, for example those described in the prior art; e.g., in
Jounaidi, Biochem Biophys Res Commun, 221, pp. 466-470, 1996, in Paulussen,
Pharmacogenetics 10, pp. 415-424, 2000, in-Kuehl, 2001, Nature Genstics 27: 383-391, or
in Chou, 2001, Drug Metab Dispos 29: 1205-1209.

This allows the study of synergistic effects of said mutations in the CYP3A5 gene and/or a
polypeptide encoded by said polynucleotide on the pharmacological profile of drugs in
patients who bear such mutant forms of the gene or similar mutant forms that can be
mimicked by the above described proteins. It is expected that the analysis of said
synergistic effects provides deeper insights into the onset of dysfunctions or diseases
related to drug metabolism as deso‘ribed supra. From said deeper insight the development
of diagnostic and pharmaceutical compositions related to dysfunctions or diseases related
to drug metabolism will greatly benefit.

Moreover, it has been surprisingly found that the so called positive predictive power for
CYP3A5 dysfunctions or dysregulations can be significantly increased based on the
polynucleotides of the present invention-and thus allows a reliable prediction in contrast to
positive predictive power based on the prior art. The increased CYP3AS protein
expression in all except one liver samples (17/18) identified in accordance with the present
invention and described in detail in the examples below co-segregates with a haplotype
which consists of at least three variants (ch-v-021, ch-v-026, ch-v-015) with distinct
locations within or upstream of the gene locus. Genotyping these three variants has in no
case led to the generation of false-positive predictions resulting in an estimated positive
predictive power for the 3-variant genotype of about 99.95 %. This is in striking contrast to
the positive predictive power determined for the haplotype described by Paulussen,
Pharmacogenetics 10, pp. 415-424, 2000 which is about 65 %. Moreover, based on the
polynucleotides of the invention and as described in the examples below, it has been
found that the SNPs described by Paulussen, Pharmacogenetics 10, pp. 415-424, 2000
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are located in contrary to what is reported in said document approximately 20 kb upstream
of the transcriptional start site of the CYP3A5 gene in a sequence 5 to a CYP3A5
pseudogene locus.

Therefore, the haplotypes characterized on the basis of the polynucleotides of the present
invention fulfil the criteria expected from a reliable marker of CYP3A5 expression. As is
evident to the person skilled in the art, the genetic knowledge deduced from the present
invention can now be used to exactly and reliably characterize the genotype of a patient.
Advantageously, diseases or a prevalence for a disease which are associated with
CYP3AS dysfunction or dysregulation, such as cancer, diseases including cardiovascular
diseases, diabetes and AIDS, can be predicted and preventive or therapeutical measures
can be applied accordingly. Moreover in accordance with the foregoing, in cases where a
given drug takes an unusual effect, a suitable individual therapy can be designed based on
the knowledge of the individual genetic makeup of a subject with respect to the
polynucleotides of the invention and improved therapeutics can be developed as will be
further discussed below.

Finally, the polynuclectides and polypeptides referred to in accordance with the present
invention are also useful as forensic markers, which improve the identification of subjects
which have been murdered or killed by, for exampl'e, a crime of violence or any other
violence and can not be identified by the well known conventional forensic methods. The
application of forensic methods based on the detection of the polymorphisms comprised
by the polynucleotides of this invention in the genome of a subject are particularly well
suited in cases where a (dead) body is disfigured in a severe manner such that
identification by other body characteristics such as the features of the face is not possible.
This is the case, for example,=for corpse found in water which are usually entirely
disfigured. Advantageously methods which are based on the provision of the
polynucleotides of the invention merely require a minimal amount of tissues or cells in
order to be carried out. Said tissues or cells may be blood droplets, hair roots, epidermal
scales, saliva droplets, sperms efc. Since only such a minimal amount of tissues or cells
are required for the identification of a subject, the polymorphisms comprised by the
polynucleotides of this invention can be also used as forensic markers in order to prove
someone guilt of a crime, such as a violation or a ravishment. Moreover, the
polymorphisms comprised by the polynucleotides of this invention can be used to proof
paternity. In accordance with the forensic methods referred to herein the presence or
absence of the polynucleotides of the invention is determined and compared with a
reference sample which is unambiguously derived from the subject to be identified. The
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forensic methods which require detection of the presence or absence of the

polynucleotides of the invention in a sample of a subject the polymorphisms comprised by
the polynucleotides of this invention can be for example PCR-based techniques which are
particularly well suited in cases where only a minimal amount of tissues or cells are
available as forensic samples. On the other hand, where enough tissue or cells are
available, hybridization based techniques may be performed in order to detect the
presence or absence of a polynucleotide of this invention. These techniques are well
known by the person skilled in the art and can be adopted to the individual purposes
referred to herein without further ado. In conclusion, thanks to the present invention
forensic means which allow improved and reliable predictions as tegards the
aforementioned aspects are now available. . -

In line with the foregoing, preferably, the polynucleotide of the present invention is
associated with cancer or diseases including cardiovascular diseases, diabetes and AIDS.

The term “cancer” used herein is very well known and characterized in the art. Several
variants of cancer exist and are comprised by said term as meant in accordance with the
invention. For a detailed list of symptoms which are indicative for cancer it is referred to
text book knowledge, e.g. Pschyrembel.

In a further embodiment the present invention relates to a polynucleotide which is DNA or
RNA.

The polynucleotide of thevinvention may be, e.g., DNA, cDNA, genomic DNA, RNA or
synthetically produced DNA or RNA or a recombinantly produced chimeric nucleic acid
molscule comprising any of those polynucleotides either alone or in combination.
Preferably said palynucleotide is part of a vector, particularly plasmids, cosmids, viruses
and bacteriophages used conventionally in genetic engineering that comprise a
polynucleotide of the invention. Such vectors may comprise further genes such as marker
genes which allow for the selection of said vector in a suitable host cell and under suitable
conditions.

The invention furthermore relates to a gene comprising the polynucleotide of the invention.
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It is well known in the art that genes comprise structural elements which encode an amino

acid sequence as well as regulatory elements which are involved in the regulation of the
expression of said genes. Structural elements are represented by exons which may either
encode an amino acid sequence or which may encode for RNA which is not encoding an
amino acid sequence but is nevertheless involved in RNA function, e.g. by regulating the
stability of the RNA or the nuclear export of the RNA.

Regulatory elements of a gene may comprise promoter elements or enhancer elements
both of which could be involved in transcriptional control of gene expression. It is very well
known in the art that a promoter is to be found upstream of the structural elements of a
gene. Regulatory elements such as enhancer elements, however, may be found
distributed over the entire locus of the gene. Said elements -could be reside, e.g., in
introns, regions of genomic DNA which separate the exons of a gene. Said introns may
comprise further regulatory elements which are required for proper gene expression.
Introns are usually transcribed together with the exons of a gene resulting in a nascent
RNA transcript which contains both, exon and intron sequences. The intron encoded RNA
sequences are usually removed by a process known as RNA splicing. However, said
process also requires regulatory sequences present on a RNA transcript, said regulatory
sequences may be encoded by the introns. ' o '

In addition, besides their function in transcriptional control and control of proper RNA
processing and/or stability, regulatory elemenis of a gene could be also involved in the
control of genetic stability of a gene locus. Said elements conirol, e.g., recombination
events or serve to maintain a certain structure of the DNA or the arrangement of DNA in a
chromosome.

Therefore, polymorphisms can occur in exons of a gene which encode an amino acid
sequence as discussed supra as well as in regulatory regions which are involved in the
above discussed process. The analysis of the nucleotide sequence of a gene locus in its
entirety including, .g., introns is in light of the above desirable. It has been found based
on the polymorphisms comprised by the polynucleotides of the present invention that the
mechanism of the increased expression of CYP3A5 protein in most Caucasians livers
described in the examples below may involve enhanced transcription and stabilisation of
the gene’s transcripts.

Therefore, in a furthermore preferred embodiment of the gene of the invention a nucleotide
deletion, addition and/or substitution results in altered expression of the variant gene
compared to the corresponding wild type gene.
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In ancther embodiment the present invention relates to a vector comprising the
polynucleotide of the invention or the gene of the invention.

Said vector may be, for example, a phage, plasmid, viral or retroviral vector. Retroviral
vectors may be replication competent or replication defective. In the latter case, viral
propagation generally will occur only in complementing host/cells.

The polynucleotides or genes of the invention may be joined to a vector containing
selectable markers for propagation in a host. Generally, a plasmid vector is introduced in a
precipitate such as a caleium phosphate precipitate, or in a complex with a charged lipid or
in carbon-based clusters. Should the vector-be a virus, it may be packaged in vitro using
an appropriate packaging cell line prior to application to host cells.

In a more preferred embodiment of the vector of the invention the polynucleotide is
operatively linked to expression control sequences allowing expression in prokaryotic or
eukaryotic cells or isolated fractions thereof.

Expreséion of said polynucleotide éomprises 1ranscribti6n of the po]ynuéleotide, preferably
into a translatable mRNA. Regulatory elements ensuring expression in eukaryotic cells,
preferably mammalian cells, are well known to those skilled in the art. They usually
comprise regulatory sequences ensuring initiation of transcription and opticnally poly-A
signals ensuring termination of transcription and stabilization of the transcript. Additional
regulatory elements may include transcriptional as well as translational enhancers.
Possible regulatory elements permitting expression in prokaryotic host cells comprise, e.g.,
the fac, trp ot tac promoter in E. coli, and examples for regulatory elements permitting
expression in eukaryotic host cells are the AOX7 or GALT promoter in yeast or the CMV-,
SV40- , RSV-promoter (Rous sarcoma virus), CMV-enhancer, SV40-enhancer or a globin
intron in mammalian and other animal cells. Beside elements which are responsible for the
initiation of transcription such regulatory elements may also comprise transcription
termination signals, such as the SV40-poly-A site or the tk-poly-A site, downstream of the
polynucleotide. In this context, suitable expression vectors are known in the art such as
Okayama-Berg cDNA expression vector pcDV1 (Pharmacia), pCDM8, pRc/CMV, pcDNAT,
pcDNA3 (In-vitrogene), pSPORT1 (GIBCO BRL). Preferably, said vector is an expression
vector and/or a gene transfer or targeting vector. Expression vectors derived from viruses
such as retroviruses, vaccinia virus, adeno-associated virus, herpes viruses, or bovine
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papilloma virus, may be used for delivery of the polynucleotides or vector of the invention

into targeted cell population. Methods which are well known to those skilled in the art can
be used to construct recombinant viral vectors; see, for example, the techniques described
in Sambrook, Molecular Cloning A Laboratory Manual, Cold Spring Harbor Laboratory
(1989) N.Y. and Ausubel, Current Protocols in Molecular Biology, Green Publishing
Associates and Wiley Interscience, N.Y. (1994). Alternatively, the polynucleotides and
veciors of the invention can be reconstituted into liposomes for delivery to target cells.

The term “isolated fractions thereof” refers to fractions of eukaryotic or prokaryotic cells or
tissues comprising said cells which are capable of transcribing or transcribing and
translating RNA from the vector of the invention. Said fractions comprise proteins which
are required for transcrition of RNA or transcription of RNA and translation of said RNA
into a polypeptide. Said isolated fractions may be, e.g., nuclear and cytoplasmic fractions
of eukaryotic cells such as of reticulocytes.

The present invention furthermore relates to a host cell genetically engineered with the
polynucleotide of the invention, the gene of the invention or the vector of the invention,

Said host cell may be a prokaryotic or eukaryoiic cell; see supra. The polynucleotide or
vector of the invention which is present in the host cell may either be integrated into the
genome of the host cell or it may be maintained extrachromosomally. In this respect, it is
also to be understood that the recombinant DNA molecule of the invention can be used for

"gene targeting" and/or "gene replacement", for restoring a mutant gene or for creating a

mutant gene via homologous recombination; see for example Mouellic, Proc. Natl. Acad.

Sci. USA, 87 (1990), 4712-4718; Joyner, Gene Targeting, A Practical Approach, Oxford
University Press.

The host cell can be any prokaryotic or eukaryotic cell, such as a bacterial, insect, fungal,
plant, animal or human cell. Preferred fungal cells are, for example, those of the genus
Saccharomyces, in particular those of the species S. cerevisiae. The term "prokaryotic’ is
meant to include all bacteria which can be transformed or transfected with a polynucleotide
for the expression of a variant polypeptide of the invention. Prokaryotic hosts may include
gram negative as well as gram positive bacteria such as, for example, E. coli, S.
typhimurium, Serratia marcescens and Bacillus subtilis. A polynucleotide coding for a
mutant form of variant polypeptides of the invention can be used to transform or transfect
the host using any of the techniques commonly known to those of ordinary skill in the art.
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Methods for preparing fused, operably linked genes and expressing them in bacteria or
animal cells are well-known in the art (Sambrook, supra). The genefic constructs and
methods described therein can be utilized for expression of variant polypeptides of the
invention in, e.g., prokaryotic hosts. In general, expression vectors containing promoter
sequences which facilitate the efficient transcription of the inserted polynucleotide are
used in connection with the host. The expression vector typically contains an origin of
replication, a promoter, and a terminator, as well as specific genes which are capable of
providing phenotypic selection of the transformed cells. The transformed prokaryotic hosts
can be grown in fermentors and cultured according to techniques known in the art fo
achieve optimal cell growth. The proteins of the invention can ‘then be isolsted from the
grown medium, cellular lysates, or cellular membrane fractions. The isolation and
purification of the microbially or otherwise expressed polypeptides of the invention may be
by any conventional means such as, for example, preparative chromatographic
separations and immunological separations such as those involving the use of monoclonal

or polyclonal antibodies.

Thus, in a further embodiment the invention relates to a method for preducing a molecular
variant polypeptide or fragment thereof comprising culturing the above described host cell;

and recovering said protein or fragment from the culture.

In another embodimeni the present invention relates to a method for producing cells
capable of expressing a molecular variant polypeptide comprising genetically engineering
cells with the polynucleotide of the invention, the gene of the invention or the vector of the
invention. o

The cells obtainable by the method of the invention can be used, for example, to test drugs
according to the methods described in D. L. Spector, R. D. Goldman, L. A. Leinwand,
Cells, a Lab manual, CSH Press 1998. Furthermore, the cells can be used to study known
drugs and unknown derivatives thereof for their ability to complement the deficiency
caused by mutations in the CYP3A5 gene. For these embodiments the host cells
preferably lack a wild type allele, preferably both alleles of the CYP3AS gene and/or have
at least one mutated from thereof. Ideally, the gene comprising an allele as comprised by
the polynucieotides of the invention could be introduced into the wild type locus by
homologous replacement. Alternatively, strong overexpression of a mutated allele over
the normal allele and comparison with a recombinant cell line overexpressing the normal

18

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(73)

WO 02/053775 . PCT/EP01/15290
allele at a similar level may be used as a screening and analysis system. The cells
obtainable by the above-described method may also be used for the screening methods
referred to herein below.

Furthermore, the invention relates to a polypeptide or fragment thereof encoded by the
polynucleotide of the invention, the gene of the invention or obtainable by the method
described above or from cells produced by the method described above.

In this context it is also understood that the variant polypeptide of the invention can be
further modified by conventional methods known in the art. By providing said variant
proteins according to the present invention.it is also possible to determine the portions
relevant for their biological activity or inhibition of the same. The terms “polypeptide” and
“protein” as used herein are exchangeable. Moreover, what is comprised by said terms is
standard textbook knowledge.

The present invention furthermore relates to an antibody which binds specifically to the
polypeptide of the invention.

Advantageously, the antibody specifically recognizes or binds an epitope containing one or
more amino acid substitution(s) as defined above. Antibodies against the variant
polypeptides of the invention can be prepared by well known methods using a purified
protein according to the invention or a (synthetic) fragment derived therefrom as an
antigen. Monoclonal antibodies can be prepared, for example, by the techniques as
originally described ih Kéhler and Milstein, Nature 256 (1975), 495, and-Galfré, Meth.
Enzymol. 73 (1981), 3, which comprise the fusion of mouse myeloma cells to spleen cells
derived from immunized mammals. In a preferred embodiment of the invention, said
antibody is a monoclonal antibody, a polyclonal antibody, a singte chain antibody, human
or humanized antibody, primatized, chimerized or fragment thereof that specifically binds
said peptide or polypeptide also including bispecific antibody, synthetic antibody, antibody
fragment, such as Fab, Fv or scFv fragments etc., or a chemically modified derivative of
any of these. Furthermore, antibodies or fragments thereof to the aforementioned
polypeptides can be obtained by using methods which are described, e.g., in Harlow and
Lane "Antibodies, A Laboratory Manual', CSH Press, Cold Spring Harbor, 1988, These
antibodies can be used, for example, for the immunoprecipitation and immunolocalization
of the variant polypeptides of the invention as well as for the monitoring of the presence of
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said variant polypeptides, for example, in recombinant organisms, and for the identification

of compounds interacting with the proteins according to the invention. For example,
surface plasmon resonance as employed in the BlAcore system can be used to increase
the efficiency of phage antibodies which bind to an epitope of the protein of the invention
(Schier, Human Antibodies Hybridomas 7 (1996), 97-105; Malmborg, J. Immunol. Methods
183 (1995), 7-13).

In a preferred embodiment the antibody of the present invention specifically recognizes an
epitope containing one or more amino acid substitution(s) resulting from a nuclectide
exchange as defined supra. C .

Antibodies which specifically recognize modified amino acids such as phospho-Tyrosine
residues are well known in the art. Similarly, in accordance with the present invention
antibodies which specifically recognize even a single amino acid exchange in an epitope
may be generated by the well known methods described supra.

In light of the foregoing, in a more preferred embodiment the antibody of the present
invention is monoclonal or polyclonal. )

The invention also relates to a transgenic non-human animal comprising at least one
polynucleotide of the invention, the gene of the invention or the vector of the invention as
described supra.

The present invention also encompasses a method for the productiort of a transgenic non-
human animal comptising introduction of a polynucleotide or vector of the invention into a
germ cell, an embryonic cell, stem cell or an egg or a cell derived therefrom. The non-
human animal can be used in accordance with the method of the invention described
below and may be a non-transgenic healthy animal, or may have a disease or disorder,
preferably a disease caused by at least one mutation in the gene of the invention. Such
transgenic animals-are well suited for, e.g., pharmacological studies of drugs in connection

with variant forms of the above described variant polypeptides since these polypeptides or

at least their functional domains are conserved between species in higher eukaryotes,

particularly in mammals. Production of transgenic embryos and screening of those can be
performed, e.g., as described by A. L. Joyner Ed., Gene Targeting, A Practical Approach
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(1993), Oxford University Press. The DNA of the embryos can be analyzed using, e.g.,

Southern blots with an appropriate probe or based on PCR techniques.

A transgenic non-human animal in accordance with the invention may be a transgenic
mouse, rat, hamster, dog, monkey, rabbit, pig, frog, nematode such as Caenorhabditis
elegans, fruitfly such as Drosophila melanogaster or fish such as torpedo fish or zebrafish
comprising a polynucleotide or vector of the invention or obtained by the method described
above, preferably wherein said polynucleotide or vector is stably integrated into the
genome of said non-human animal, preferably such that the presence of said
polynucleotide or vector leads to the expression of the variant polypeptide of the invention.
It may comprise one or several copies of the same or different polynucleotides or genes of
the invention. This animal has numerous utilities, including as a research model for cancer
or diseases including cardiovascular diseases, diabetes and AIDS or any other disease
caused by as dysfunction or dysregulation of the polynucleotides or polypeptides of the
invention research and therefore, presents a novel and valuable animal in the
development of therapies, treatment, etc. for cancer dissases or diseases including
cardiovascular diseases, diabetes and AIDS or any other disease caused by as
dysfunction or dysregulation of the polynucleotides or polypeptidés of the invention.
Accordingly, in this instance, the mammal is preferably a laboratory animal such as a
mouse or rat,

Thus, in a preferred embodiment the transgenic non-human animal of the invention is a
mouse, a rat or a zebrafish.

Numerous reports revealed that said animals are particularly well suited as model
organisms for the investigation of the drug metabolism and its deficiencies or cancer.
Advantageousl;l/, transgenic animals can be easily created using said model organisms,
due to the availability of variéus suitable techniques well known in the art.

The invention also relates to a solid support comprising one or a plurality of the
poiynucleotide, the gene, the vector, the polypeptide, the antibody or the host cell of the
invention in immobilized form.:

The term "solid support" as used herein refers to a flexible or non-flexible support that is
suitable for carrying said iImmobilized targets. Said solid support may be homogenous or
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inhomogeneous. For example, said solid support may consist of different materials having

the same or different properties with respect to flexibility and immobilization, for instance,
or said solid support may consist of one material exhibiting a plurality of properties also
comprising flexibility and immobilization properties. Said solid support may comprise glass-
, polypropylene- or silicon-chips, membranes, oligonucleotide-conjugated beads or bead

arrays.

The term "immobilized" means that the molecular species of interest is fixed to a solid
support, preferably covalently linked thereto. This covalent linkage can be achieved by
different means depending on the molecular nature of the molecular species. Moreover,
the molecular species may be also fixed. on the solid support by electrostatic forces,
hydrophobic or hydrophilic jnteractions or Van-der-Waals forces. The above described
physico-chemical interactions typically occur in interactions between molecules. For
example, biotinylated polypeptides may be fixed on a avidin-coated solid support due to
interactions of the above described types. Further, polypeptides such as antibodies, may
be fixed on an antibody coated solid support. Moreover, the immaobilization is dependent
on the chemical properties of the solid support. For example, the nucleic acid molecules
can be immobilized on a membrane by standard teéhhiques such as UV-crosslinking or
heat.

in a preferred embodiment of the invention said solid support is a membrane, a glass- or

poylpropylene- or silicon-chip, are oligonucleotide-conjugated beads or a bead array,

which is assembled on an optical filter substrate,

Moreover, the present invention relates to an in vitro method for identifying a

polymorphism said method comprising the steps of:

(a) isolating a polynucleotide or the gene of the invention from a plurality of subgroups
of individuals, whersin one subgroup has no prevalence for a CYP3A5 associated
disease and at least one or more further subgroup(s) do have prevalence for a
CYP3AS5 associated disease; and

(b) identifying a polymorphism by' comparing the nucleic acid sequence of said
polynucleotide or said gene of said one subgroup having no prevalence for a
CYP3AS5 associated disease with said at least one or more further subgroup(s)
having a prevalence for a CYP3AS5 associated disease.
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The term “prevalence” as used herein means that individuals are susceptible for one or

more disease(s) which are associated with CYP3AS dysfuntion or dysregulation or could
already have one or more of said disease(s). Thereby, one CYP3A5 associated disease
can be used to determine the susceptibility for another CYP3A5 associated disease, e.g.
impaired drug metabolism may be indicative for a prevalence for, e.g. cancer. Moreover,
symptoms which are indicative for a prevalence for developing said diseases are very well
known in the art and have been sufficiently described in standard textbooks such as
Pschyrembel.

Advantageously, polymorphisms according to the present invention ‘which aré associated
with CYPBAS5 dysfunction or dysregulation or one or more disease(s) based thereon
should be enriched in subgroups of individuals which have a prevalence for said diseases
versus subgroups which have no prevalence for said diseases. Thus, the above described
method allows the rapid and reliable detection of polymorphisms which are indicative for
one or more CYP3AS associated disease(s) or a susceptibility therefor. Advantageously,
due to the phenotypic preselection a large number of individuals having no prevalence
might be screened for polymorphisms in general. Thereby, a reference sequences
comprising polymorphisms which do not correlate fo one or more CYP3A5 associated
disease(s) can be obtained. Based on said reference sequences it is possible to efficiently
and reliably determine the relevant polymorphisms.

In a further embodiment the present invention relates to a method for identifying and
obtaining a pro-drug or a drug capabie of modulating the activity of a molecular variant of a
CYP3AS5 polypeptide comprising the steps of: = ’

(a)  contacting the polypeptide, the solid support of the invention, a cell expressing a
molecular variant gene comprising a polynucleotide of the invention, the gene or the
vector of the invention in the presence of components capable of providing a
detectable signal in response to drug activity with a compound to be screened for
pro-drug or drug activity; and

(b)  detecting the presence or absence of a signal of increase or decrease of a signal
generated from the pro-drug or the drug activity, wherein the absence, presence,
increase or decrease of the signal is indicative for a putative pro-drug or drug.

The term “"compound” in a method of the invention includes a single substance or a
plurality of substances which may or may not be identical.
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Said compound(s) may be chemically synthesized or produced via microbial fermentation

but can also be comprised in, for example, samples, e.g., cell extracts from, e.g., plants,
animals or microorganisms. Furthermore, said compounds may be known in the art but
hitherto not known to be useful as an inhibitor, respectively. The plurality of compounds
may be, e.g., added to the culture medium or injected into a csll or non-human animal of
the invention.

If a sample containing (a) compound(s) is identified in the method of the invention, then it
is either possible to isolate the compound from the original sample identified as containing
the compound in question or one can further subdivide the original sample, for example, if
it consists of a plurality of different compounds, so as to reduce the number of different
substances per sample and repeat the method with the subdivisions of the original sample.
It can then be determined whether said sample or compound displays the desired
properties, for example, by the metheds described herein or in the literature (Spector et al.,
Cells manual; see supra). Depending on the complexity of the samples, the steps
described above can be performed several times, preferably until the sample identified
according to the method of the invention only comprises a limited number of or only one
substance(s). Preferably said sample comprises substances of similar chemical and/or
physical properties, and most preferably said substanbes are’identical. The methodé of the
present invention can be easily performed and designed by the person skilled in the art, for
example in accordance with other cell based assays described in the prior art or by using
and modifying the methods as described herein. Furthermore, the person skilled in the art
will readily recognize which further compounds may be used in order to perform the
methods of the invention, for example, enzymes, if necessary, that convert a certain
compound into a precursor. Such adaptation of the method of the invention is well within
the skill of the person skilled in the art and can be performed without undue
experimentation.

Compounds which can be used in accordance with the present invention include peptides,
proteins, nucleic acids, antibodies, small organic compounds, ligands, peptidomimetics,
PNAs and the like. Said compounds may act as agonists or antagonists of the invention.
Said compounds can also be functional derivatives or analogues of known drugs. Methods
for the preparation of chemical derivatives and analogues are well known to those skilled
in the art and are described in, for example, Beilstein, Handbook of Organic Chemistry,
Springer edition New York Inc., 175 Fifth Avenue, New York, N.Y. 10010 U.S.A. and
Organic Synthesis, Wiley, New York, USA. Furthermore, said derivatives and analogues
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can be tested for their effects according to methods known in the art or as described.
Furthermore, peptide mimetics and/or computer aided design of appropriate drug
derivatives and analogues can be used, for example, according to the methods described
below. Such analogs comprise molecules may have as the basis structure of known
CYP3AS substrates and/or inhibitors and/or modulators; see infra.
Appropriate computer programs can be used for the identification of interactive sites of a
putative inhibitor and the polypeptides of the invention by computer assistant searches for
complementary structural motifs (Fassina, Immunomethods 5 (1994), 114-120). Further
approptiate computer systems for the computer aided design of protein and peptides are
described in the prior art, for example, in Berry, Biochem. Soc. Trans. 22 (1994), 1033-
1036; Wodak, Ann. N. Y. Acad. Sci. 501- (1987), 1-13; Pabo, Biochemistry 25 (1986),
5987-5991. The results obtained from the above-described computer analysis can be used
in combination with the method of the invention for, e.g., optimizing known inhibitors,
analogs, antagonists or agonists. Appropriate peptidomimetics and other inhibitors can
also be identified by the synthesis of peptidomimetic combinatorial libraries through
successive chemical modification and testing the resulting compounds, e.g., according to
the methods described herein. Methods for the generation and use of peptidomimetic
combinatorial libraries are described in thé prior art, fdr example in Ostresh, Methods in
Enzymology 267 (1996), 220-234 and Dorner, Biocorg. Med. Chem. 4 (1996), 709-715.
Furthermore, the three-dimensional and/or crystallographic structure of said compounds
and the polypeptides of the invention can be used for the design of peptidomimetic drugs
(Rose, Biochemistry 35 (1996), 12933-12944; Rutenber, Bioorg. Med. Chem. 4 (1996),
1545-1558). 1t is very well known how to cbtain said compounds, e.g. by chemical or
biochemical standard techniques. Thus, also comprised by the mathod of the invention are
means of making or producing said compounds. In summary, the present invention
provides methods for identifying and obtaining compounds which can be used in specific
doses for the treatment of specific forms of CYP3A5 associated diseases, e.g.
dysfunctions of the drug metabolism or cancer.

The above definitions apply mutatis mutandis to all of the methods described in the
following.

In a further embodiment the present invention relates to a method for identifying and
obtaining an inhibitor of the activity of a molecular variant of a CYP3A5 polypeptide
comprising the steps of:
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(@)  contacting the protein, the solid support of the invention or a cell expressing a

molecular variant gene comprising a polynucleotide or the gene or the vector of the
invention in the presence of components capable of providing a detectable signal in
response to drug activity with a compound to be screened for inhibiting activity; and

(b)  detecting the presence or absence of a signal or increase or decrease of a signal
generated from the inhibiting activity, wherein the absence or decrease of the signal
is indicative for a putative inhibitor.

In a preferred embodiment of the method of the invention said cell is a cell, obtained by the
method of the invention or can be obtained from the transgenic non-human animal as
described supra.

In a still further embodiment the present invention relates to a method of identifying and
obtaining a pro-drug or drug capable of modulating the activity of a molecular variant of a
CYP3AS polypeptide comprising the steps of:

(a)  contacting the host cell, the cell obtained by the method of the invention, the
polypeptide or the solid support of the invention with the first molecule known to be
bound by a CYP3AS polypeptide to form a fivrsf complex of said polypeptide and
said first molecule;

(b)  contacting said first complex with a compound to be screened, and

(c)  measuring whether said compound displaces said first molecule from said first
complex.

Advantageously, in said method said measuring step comprises measuring the formation
of a second complex of said protein and said inhibitor candidate. Preferably, said
measuring step comprises measuring the amount of said first molecule that is not bound to
said protein.

In a particularly preferred embodiment of the above-described method of said first
molecule is a agonist or antagonist or a substrate and/or a inhibitor and/or a modulator of
the polypeptide of the invention, e.g., with a radioactive or fluorescent label.

In a still another embodiment the present invention relates to a method of identifying and
obtaining an inhibitor capable of modulating the activity of a molecular variant of a
CYP3AS polypeptide comprising the steps of:
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(@)  contacting the host cell or the cell obtained by the method of the invention, the
protein or the solid support of the invention with the first molecule known to be
bound by a CYP3AS polypeptide to form a first complex of said protein and said first
molecule;
(b)  contacting said first complex with a compound to be screened, and
() measuring whether said compound displaces said first molecule from said first
complex.

In a preferred embodiment of the method of the invention said measuring step comprises
measuring the formation of a second complex of said protein and said compotnd.

In another preferred embodiment of the method of the invention said measuring step
comprises measuring the amount of said first molecule that is not bound to said protein.

In a more preferred embodiment of the method of the invention said first molecule is
labeled.

The invention furthermore relates to a method for the production ofva pharmaceutical
composition comprising the steps of the method as described supra; and the further step
of formulating the compound identified and obtained or a derivative thereof in a

pharmaceutically acceptable form.

The therapeutically useful compounds identified according to the methods of the invention
can be formulated anci~administered to a patient“as discussed ahove. For uses and
therapeutic doses determined to be appropriate by one skilled in the art and for definitions
of the term “pharmaceutical composition” see infra.

Furthermore, the present invention encompasses a method for the preparation of a
pharmaceutical composition comprising the steps of the above-described methods; and
formulating a drug or pro-drug in the form suitable for therapeutic application and
preventing or ameliorating the disorder of the subject diagnosed in the method of the
invention.

Drugs or pro-drugs after their in vivo administration are metabolized in order to be

eliminated either by excretion or by metabolism to one or more active or inactive
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metabolites (Meyer, J. Pharmacokinet. Biopharm. 24 (1996), 449-459). Thus, rather than

using the actual compound or inhibitor identified and obtained in accordance with the
methods of the present invention a corresponding formulation as a pro-drug can be used
which is converted into its active in the patient. Precautionary measures that may be taken
for the application of pro-drugs and drugs are described in the literature; see, for review,
Ozama, J. Toxicol. Sci. 21 (1996), 323-329).

In a preferred embodiment of the method of the present invention said drug or prodrug is a
derivative of a medicament as defined hereinafter.

The present invention also relates to a method of diagnosing -a disorder related to the
presence of a molecular variant of the CYP3AS5 gene or susceptibility 1o such a disorder
comprising determining the presence of a polynuclectide or the gene of the invention in a
sample from a subject.

In accordance with this embodiment of the present invention, the method of testing the
status of a disorder or susceptibility to such a disorder can be effected by using a
polynuclectide gene or nucleic acid of the inventioﬁ, -é.g., in the form of a Southemn or
Northern biot or in situ analysis. Said nucleic acid sequence may hybridize to a coding
region of either of the genes or to a non-coding region, e.g. intron. In the case that a
complementary sequence is employed in the method of the invention, said nucleic acid
molecule can again be used in Northern blots. Additionally, said testing can be done in
conjunction with an actual blocking, e.g., of the transcription of the gene and thus is
expected to have-therapeutic relevance. Furthermore, a primer or oligonucleotide can also
be used for hybridizing to one of the above mentioned CYP3A5 gene or corresponding
mRNAs. The nucleic acids used for hybridization can, of course, be conveniently labeled
by incorporating or attaching, e.g., a radioactive or other marker. Such markers are well
known in the art. The labeling of said nucleic acid molecules can be effected by
conventional methods. X

Additionally, the presence or expression of variant CYP3AS5 gene can be monitored by
using a primer pair that specifically hybridizes to either of the corresponding nucleic acid
sequences and by carrying out a PCR reaction according to standard procedures. Specific
hybridization of the above mentioned probes or primers preferably occurs at stringent
hybridization conditions. The term “stringent hybridization conditions" is well known in the
art; see, for example, Sambrook et al., "Molecular Cloning, A Laboratory Manual” second
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ed., CSH Press, Cold Spring Harbor, 1989; "Nucleic Acid Hybridisation, A Practical

Approach”, Hames and Higgins eds., IRL Press, Oxford, 1985. Furthermore, the mRNA,
cRNA, ¢DNA or genomic DNA obtained from the subject may be sequenced to identify
mutations which may be characteristic fingerprints of mutations in the polynuclectide or the
gene of the invention. The present invention further comprises methods wherein such a
fingerprint may be generated by RFLPs of DNA or RNA obtained from the subject,
optionally the DNA or RNA may be amplified prior to analysis, the methods of which are
well known in the art. RNA fingerprints may be performed by, for example, digesting an
RNA sample obtained from the subject with a suitable RNA-Enzyme, for example RNase
Ti, RNase T; or the like or a ribozyme and, for example, electrophoretically separating and
detecting the RNA fragments as described above.

Further modifications of the above-mentioned embodiment of the invention can be easily
devised by the person skilled in the art, without any undue experimentation from this
disclosure; see, e.g., the examples. An additional embodiment of the present invention
relates to a method wherein said determination is effected by employing an antibody of the
invention or fragment thereof. The antibody used in the method of the invention may be
labeled with detectable tags such as a histidine flags or a biotin molecule.

The invention relates to a method of diagnosing a disorder related to the presence of a
molecular variant of a CYP3A5 gene or susceptibility to such a disorder comprising
determining the presence of a polypeptide or the antibody of the invention in a sample
from a subject.

In a preferred embodiment of the above described method said disorder is cancer or
diseases including cardiovascular diseases, diabetes and AIDS.

In a preferred embodiment of the present invention, the above described method is
comprising PCR, ligase chain reaction, restriction digestion, direct sequencing, nucleic
acid amplification techniques, hybridization techniques or immunoassays.

Said techniques are very well known in the art.

Moreover, the invention relates to a method of detection of the polynucleotide or the gene
of the invention in a sample comprising the steps of
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{(a)  contacting the solid support described supra with the sample under conditions

allowing interaction of the polynuclectide or the gene of the invention with the
immobilized targets on a solid support and;

(b)  determining the binding of said polynucleotide or said gene to said immobilized
targets on a solid support.

The invention also relates 1o an in vitro method for diagnosing a disease comprising the
steps of the method described supra, wherein binding of said polynucleotide or gene to
said immobilized targets on said solid support is indicative for the presence or the absence
of said disease or a prevalence for said disease. C

The invention furthermore relates to a diagnostic composition comprising the
polynuciectide, the gene, the vector, the polypeptide or the antibody of the invention.

In addition, the invention relates to a pharmaceutical composition comprising the
polynucleotide, the gene, the vector, the polypeptide or the antibody of the invention.

These pharmageutical compositions comprising, e.gv., the antibody méy conveniently be
administered by any of the routes conventionally used for drug administration, for instance,
orally, topically, parenterally or by inhalation. Acceptable salts comprise acetate,
methylester, HCI, sulfate, chloride and the like. The compounds may be administered in
conventional dosage forms prepared by combining the drugs with standard pharmaceutical
carriers according to conventional procedures. These procedures may involve mixing,
granulating and compressing or dissolving the ingredients as appropriate to the desited
preparation. It will be appreciated that the form and character of the pharmaceutically
acceptable character or diluent is dictated by the amount of active ingredient with which it
is to be combined, the route of adminisiration and other well-known variables. The
carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients
of the formulation and not deleterious to the recipient thereof. The pharmaceutical carrier
employed may be, for example, either a solid or liquid. Exemplary of solid carriers are
lactose, terra alba, sucrose, tale, gelatin, agar, pectin, acacia, magnesium stearate, stearic
acid and the like. Exemplary of liquid carriers are phosphate buffered saline solution,
syrup, oil such as peanut oil and olive oil, water, emulsions, various types of wetting
agents, sterile solutions and the like. Similarly, the carrier or diluent may include time delay
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material well known to the art, such as glyceryt mono-stearate or glycetyl distearate alone

or with a wax.

The dosage regimen will be determined by the attending physician and other clinical
factors; preferably in accordance with any one of the above described methods. As is well
known in the medical arts, dosages for any one patient depends upon many factors,
including the patient's size, body surface area, age, the particular compound to be
administered, sex, time and route of administration, general health, and other drugs being
administered concurrently. Progress can be monitored by periodic assessment.
Furthermore, the use of pharmaceutical compositions which comprise antisense-
oligonucleotides which specifically hybridize to RNA encoding mutated versions of the
polynucleotitde or gene according to the invention or which comprise antibodies
specifically recognizing a mutated polypeptide of the invention but not or not substantially
the functional wild—type'form is conceivable in cases in which the concentration of the
mutated form in the cells should be reduced. _

Thanks to the present invention the particular drug selection, dosage regimen and
corresponding patients to be ireated can be determined in accordance with the present
invention. The dosing recommendations will be indicated in product labeling by allowing
the prescriber to anticipate dose adjustments dependiﬁg on the coﬁsidéred patient group,
with information that avoids prescribing the wrong drug to the wrong patients at the wrong
dose.

In another embodiment the present invention relates to the use of the polynucleotide, a
polynuclectide comprising SEQ ID No: 104, a polynucleotide encoding a polypeptide
comprising SEQ ID No: 145, the gene, the vector or the polypeptide of the invention, a
polypeptide comprising SEQ 1D No: 145 or the antibody of the invention for the preparation
of a diagnostic composition for diagnosing a disease.

A gene encoding a functional and expressible polypeptide of the invention can be
introduced into the cells which in turn produce the protein of interest. Gene therapy, which
is based on introducing therapeutic genes into cells by ex-vivo or in-vivo techniques is one
of the most important applications of gene transfer. Suitable vectors and methods for in-
vitro or jn-vivo gene therapy are described in the literature and are known to the person
skilled in the art; see, e.g., Giordano, Nature Medicine 2 (1996), 534-539; Schaper, Girc.
Res. 79 (1996), 911-919; Anderson, Science 256 (1992), 808-813; Isner, Lancet 348
(1996), 370-374; Muhlhauser, Circ. Res. 77 (1895), 1077-1086; Wang, Nature Medicine 2
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(1996), 714-716; WOQ94/29469; WO 97/00957 or Schaper, Current Opinion in

Biotechnology 7 (1896), 635-640, and references cited therein. The gene may be designed
for direct introduction or for introduction via liposomes, or viral vectors (e.g. adenoviral,
retroviral) into the cell. Preferably, said cell is a germ line cell, embryonic cell, or egg cell or
derived therefrom, most preferably said cell is a stem cell.As is evident from the above, it
is preferred that in the use of the invention the nucleic acid sequence is operatively linked
to regulatory elements allowing for the expression and/or targeting of the polypeptides of
the invention 1o specific cells. Suitable gene delivery systems that can be employed in
accordance with the invention may include liposomes, receptor-mediated delivery
systems, naked DNA, and viral vectors such as herpes -viruses, “retroviruses,
adenoviruses, and adeno-associated viruses, among others. Delivery of nucleic acids to a
specific site in the body for gene therapy may also be accomplished using a biolistic
delivery system, such as that described by Williams (Proc. Natl. Acad. Sci. USA 88 (1991),
2726-2729). Standard methods for transfecting cells with recombinant DNA are well known
to those skilled in the art of molecular biology, see, e.g., WO 94/294689; sée also supra.
Gene therapy may be carried out by directly administering the recombinant DNA molecule
or vector of the invention to a patient or by transfecting cells with the polynucleotide or
vector of the invention ex vivo and infusing the transfected cells into the patient.

A polynucleotide comprising SEQ ID No: 104 and a polypeptide comprising SEQ 1D No:
145 have already been described in Jounaidi et al. (Jounaidi, Biochem Biophys Res
Commun 221 (1996), 466-70). However, Jounaidi et al. have merely disclosed the
respective amino acid and nucleoctide sequences without making any suggestion towards
the pharmaceutic and diagnostic value of said polynucleotide or polypeptide, in particular
for those disorders and diseases referred to infra.

In a further embodiment the present invention relates to the use of the polynucleotide, a
polynucleotide comprising SEQ ID No: 104, a polynucleotide encoding a polypeptide
comprising SEQ 1D No: 145, the gene, the vector, the polypeptide of the invention, a
polypeptide comprising SEQ ID No.: 145 or the antibody of the invention for the
preparation of a pharmaceutical composition for treating a disease.

In another embodiment the present invention encompasses the use of a polynucleotide
selected from the group consisting of:
(a) a polynucleotide having the nucleic acid sequence of SEQ ID NO: 082, 088,
104, 112, 126, 131, or 140;
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(b)

©

(d)

a polynucleotide encoding a polypeptide having the amino acid sequence of
SEQ ID No: 127, 132, 141 or 145;

a polynuclectide capable of hybridizing to a CYP3A5 gene, wherein said
polynucleotide is having at least one additional nucleotide at a position
corresponding to position 3709/3710 or 27131/27132 of the CYP3AS5 gene
(Accession No: AF280107.1, wherein position 166220 has been numbered
+1 and position 174832 has been numbered +8613, and Accession No:
AC005020.2, wherein position 27341 has been numbered +8614) or a
nucleotide exchange at a position corresponding to position 7303 or 27289 of
the CYP3A5 gene (Accession No: AF280107.1, whierein position 166220 has
been numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been numberad
+8614);

a polynuclectide capable of hybridizing to a CYP3AS gene, wherein said
polynucleotide is having an additional G nucleotide at a position
corresponding to position 3709/3710 of the CYP3AS5 gene (Accession No:
AF280107.1, wherein position 166220 has been numbered +1 and position
174832 has been numbered +8613, and Accession No: AC005020.2,
wherein position 27341 has been numbered +8614), an additional T
nucleotide at a position corresponding to position 27131/27132 of the
CYP3A5 gene (Accession No: AF280107.1, wherein position 166220 has
been numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been numbered
+8614), or an A at a position corresponding to position 7303 or 27289 of the
CYP3A5 gene (Accession No: AF280107.1, wherein position 166220 has
been numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been numbered
+8614);

for the preparation of a diagnostic composition for diagnosing a disease in a subject

having a genome comprising a variant allele of the CYP3A5 gene, wherein said

allele is having an A at a position corresponding to position 6986 of the CYP3A5
gene (Accession No: AF280107.1, wherein position 166220 has been numberad +1
and position 174832 has been numbered +86183, and Accession No: AC005020.2,
wherein position 27341 has been numbered +8614).
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The definitions of the terms referred to in this specification apply mutatis mutandis to the

aforementioned use.

The term “subject” inter alia refers io animals. Preferably, said animals belong to the
animal species referred to above. Moreover, the term “subject” encompasses humans.
The humans in accordance with the use of the present invention are selected from all
existing ethnical groups and subgroups, e.g. Caucasians, Aftican Americans or Asians.
However, particular well suited for the use of the invention are African Americans for which
it could be demonsirated that diagnosing a disease or a prevalence for a disease based on
monitoring the presence or absence of an CYP3A5 allele having at a position
corresponding to position 6986 of the CYP3A5 gene (Accession No: AF280107.1, whersin
position 166220 has been numbered +1 and position 174832 has been numbered +8613,
and Accession No: AC005020.2, wherein position 27341 has been numbered +8614) an A
results in a false positive prediction for CYP3A5 expression in a considerable number of
subjects. This allele of CYP3AS has been described in detail in Kuehl, 2001, Nature
Genetics 27: 383-391 as CYP3A5*1 allele. The CYP3A5*1 allele is characterized by the
presence of an A at position 22893 of the CYP3A5 nucleic acid sequence referred to in
Kuehl, loc.cit. The allelic frequency of said allele is particularly high in African Americans
although it is also present in other ethnical groups or sﬂbgroups. However, it was found in
accordance with the present invention that the CYP3A5 expression of subjects for which a
false positive result was obtained in diagnostic studies based on the CYP3A5*1 allele
could be correctly predicted by further diagnosing the presence or absence of a
polynucleotide as defined under (a) to (d) in accordance with the use of the present
invention. For example, a polynucleotide having an additional nucleotide at a position
corresponding to position 27131/27132 of the CYP3A5 gene as defined supra has been
found in accordance with this invention to be present in approximately 10% of the African
Americans resulting in a frameshift mutation in exon 11. The present invention provides
means and methods to distinguish between the haplotype resulting in improved expression
of CYP3AS5 comprising the polymorphism(s) of the CYP3A5™1 allele and the haplotype
resulting in decreased expression, wherein said haplotype as set forth above comprises in
addition to the polymorphism(s) of the CYP3A5*1 allele co-segregating polymorphisms
comprised by a polynucleotide referred to under () to (d) supra. Thus, based on the
aforementioned use of the present invention a reliable diagnosis of the CYP3A5 activity of
a subject is achieved.
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The invention also relates to the use of a polynucleotide comprising a polynucleotide

having an A at a position corresponding to position 14690 of the CYP3A5 gene (Accession
No: AF280107.1, wherein position 166220 has been numbered +1 and position 174832
has been numbered +8613, and Accession No: AG005020,2, wherein position 27341 has
been numbered +8614) for the preparation of a diagnostic composition for diagnosing a
disease in a subject having a genome comprising a variant allele of the CYP3A5 gene,
wherein said allele is having an A at a position corresponding to position 6986 of the
CYP3AS gene (Accession No: AF280107.1, wherein position 166220 has been numbered
+1 and position 174832 has been numbered +8613, and Accession No: AC005020.2,
wherein position 27341 has been numbered +8614).

The definitions of the terms referred to in this specification apply mutatis mutandis to the
aforementioned use.

In accordance with the present invention it could also be shown that the polymorphism(s)
constituting the CYP3A5*1 and the CYP3A5*6 allele as described in Kuehl, loc.cit., co-
segregate in a considerable number of subjects and thereby constitute another haplotype
resulting in decreased CYP3A5 expression. It has been shown that the CYP3A5*6 allele
results in inappropriate splicing of exon 7 of CYP3AS5, a frameshift and a premature
termination at position 184 of the CYP3A5 protein. Coﬁsequehﬂy, false positive result as
regards the expression level of CYP3AS5 in a subject can be abtained in diagnostic studies
based on the CYP3AS5*1 allele. Said false positive results, however, can be avoided
according to the use of this invention by further diagnosing the presence or absence of the
polymorphism(s) of the CYP3A5*6 allele. Thus, based on the aforementioned use of the
present invention a reliable diagnosis of the CYP3A5 activity of a subject is achieved.

In light with the foregoing, in a preferred embodiment of the aforementioned use said
subject is an African American.

As has been discussed above, the number of subjects which are diagnosed false positive
is due to the high allelic frequency of CYP3A5 alleles such as those comprising a

polynucleotide as defined under (a) to (d) above resulting in a frame shift mutation or those

- comprised by the CYP3A5*6 allele. Said allelic frequency is particularly high within the

group of African Americans. In accordance with the present invention it has been found
that the CYP3A5*6 allele is present in about 13.3% of the African Americans, Thus within
this ethnic group the problemé emerging from a wrong prediction of CYP3A5 expression
are more severe than for other ethnical groups.
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In a more preferred embodiment of the use of the present invention said disease is cancer

or diseases including cardiovascular diseases, diabetes and AIDS.

Finally, the present invention relates to a diagnostic kit for detection of a polymorphism
comprising the polynucleotide, the gene, the vector, the polypeptide, the antibody, the host
cell, the transgenic non-human animal or the solid support of the invention.

The- kit of the invention may contain further ingredients such as selection markers and
components for selective media suitable for the generation of transgenic cells and animals.
The kit of the invention can be used for carrying out a method ‘of the invention and could
be, inter alia, employed in a variety of applications, e.g., in the diagnostic field or as
research tool. The parts of the kit of the invention can be packaged individually in \}ials or
in combination in suitable containers or muiticontainer units. Manufacture of the kit follows
preferably standard procedures which are known to the person skilled in the art. The kit
may be used for methods for detecting expression of a mutant form of the polypeptides,
genes or polynucleotides in accordance with any one of the above-described methods of
the invention, employing, for example, immunoassay fechniques such as
radioimmunoassay or enzymeimmunoassay or prefel;ably nucleic acid hybridization and/or
amplification techniques such as those described herein before and in the Examples as
well as pharmacokinetic studies when using non-human transgenic animals of the
invention.
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The figures illustrate the invention.

Figure 1: A. Western blot analysis of CYP3AS protein expression in microsomes prepared
from 8 LE (low expressing) and 6 HE (high expressing) Caucasian livers. B. The relative
contributions of CYP3A5 and CYP3A4 to the combined CYP3A5/CYPSA4 protein pool in
17 HE livers as determined by Western biot.

Figure 2: Expression levels and the allelic source of CYP3AS5 transcripts in LE and HE
Caucasian livers. A. TagMan analysis of CYP3A5 mRNA in 8 LE (low expressing, white
bars) and 8 HE (high expressing, grey bars) liver samples. B. Sequences of a portion of
the 3-UTR of CYP3A5 in samples heterozygous for variant ch-v-015 (Table 2A).
Templates used for PCR were genomic DNA (left panel), cDNA from a LE liver (middle
panel) and cDNA from an HE liver (right panel).

Figure 3: Allelic frequencies of CYP3A5 genetic varianis in Caucasians. A. in DNA
samples derived from 8-168 LE individuals B. in DNA samples derived from 7-18 HE
individuals. The bars at the bottom of the figure indicate schematically the localisation of
the pseudoexcns PS2 exon 1 and 2 and exons 1 — 13 of the CYP3A5 gene. The
arrowhead marks the duplication boundary (Gellner, Pharmacogenetics 11 (2001), 111 -
121).

Figure 4: Genomic and peptide sequences: genomic DNA sequences containing the
amplified regions in which polymorphisms were detected and polypeptide sequences with
amino acid substituticns. Nucleotide sequences are listed in 5' - 8' orientation. Letters in
lowercase indicate non-coding sequences, letters in uppercase indicate coding
sequences. Primer regions are underiined. Variant sites are shown framed. Peptide
sequences are shown in one letter code. || marks a site where a deletion has occurred. In
8eq 1D 198, the hybridzing site of the TagMan® probe is shown in bold.
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Figure 5: CYP3AS cDNA insert region of the plasmid that was used as starting material for

in vitro mutagenesis. Cloning sites are shown underlined. Modified 5’ and 3' regions of the
CYP3A5 cDNA are shown in lowercase letters. The 5 modification, a MALLLAVF amino
acid sequence on protein level, has been introduced in order to increase expression in E.
coli (Gillam, Arch Biochem Biophys 317 (1995), 374-84). The 8’ modification, a Hiss tag on
protein level, has been introduced in order to enhance subsequent purification. The
unmodified part of the CYP3AS5 insert was verified to be identical to the CYP3A5 cDNA
corresponding to accession no. NM_000777.1 by sequencing, which is the underlying
nucleotide sequence for NP_000768.1. Sites corresponding to ch-v-009 and ch-v-001 are
shown framed. '

The invention will now be described by reference to the following biological Examples
which are merely illusirative and are not constructed as a limitation of the scope of the
present invention.

Example 1: Isolation of genomic DNA from . human blood, generation and
purification of CYP3A5 gene fragments

Genomic DNA was isolated from blood or liver samples using Qiagen blood and tissue
DNA isolation kits. Oligonucleotides used in the screen were designed based on the
recently determined sequence and organisation of the human CYP3A locus (Gellner,
Pharmacogenetics 11 (2001), 111 - 121). Primer sequences and PCR fragment lengths
are given in Table 1A. Amplified-fragments were processed through PCR purification
columns (Qiagen) and sequenced on PE ABI 3700 DNA Analysers using the same primers
as in PCR. The sequences were analysed for the presence of polymorphisms using the
PHRED/PHRAP/POLYPHRED/CONSED software package (University of Washington,
Seattle, WA, USA).

Total RNA was isolated from liver samples using the RNeasy kit (Qiagen) according to the
manufacturers instructions except that an additional DNase | digestion was performed
directly on the column. cDNA pools were generated from 1 g of total RNA using random
hexamer primers and Superscript reverse transcriptase (Life Technologies). The cDNA
used for one TagMan assay was derived from 40 ng total RNA. CYP3A5 mRNA
expression levels were quantified by real time quantitative PCR using the ABI 7700
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Sequence Detection System (PE Biosystems). Oligonucleotides and probes were

designed with the Primer Express (PE Biosystems) programme. Oligonucleotides used for
the quantitative PCR were: forward 5'- TTG TTG GGA AAT GTT TTG TCC TAT C -3’ (Seq
ID: 237) and reverse 5'- ACA GGG AGT TGA CCT TCA TAC GTT -3’ (Seq ID: 238). The
TagMan probe (5- TCA GGG TCT CTG GAA ATT TGA CAC AGA GTG CTA-3’; Seq ID:
239) was labelled with the 5 reporter dye &-carboxy-fluorescein (FAM) and the 3
quencher 6-carboxy-tetramethylrhodamin (TAMRA). The experiments were performed
according to a standard protocol developed by PE Biosystems. The specificity of the assay
for CYP3A5 was determined using equal amounts of CYP3A4, CYP3A5, CYP3A7 and
CYP3A43 cDNA species expressed in vitro. The specificity of the probe was 10* times
highér for CYP3AS5 than for CYP3A7 cDNA whereas CYP3A4 and CYP3A43 cDNAs were
not detectable at all. The linear range of the CYP3A5 assay was determined to be
between 10 and 10° target molecules. CYP3A5 expression levels were normalised using
the expression of 185 mRNA species determined with pre-developed TaqMan assays (PE
Biosystems).

Example 2: Determination of genetic variations within the CYP3A5 locus

Sequence diversity within the CYP3A5 locus was determined by PCR amplification from
genomic DNA (fragment size: 264 — 997 bp) and sequencing each PCR-product of 19 -
217 samples of Caucasian origin, 36 - 45 samples of African American origin, 34 - 47
samples of Chinese origin, 41 - 50 samples of Japanese origin, and 31 - 47 samples of
Korean origin. The PCR-fragments encompass the entire protein-coding region of
CYP3AS5, a portion of the 3-UTR, the entire 5-UTR as well as 6203 bp sequence between
the GYP3AS transcriptional start site and a L1_5'UTR_ORF repeat located upstream of the
gene (Fig. 3). In addition, we genotyped two linked single nucleotide polymorphisms
(SNPs, ch-v-020, ch-v-021, Table 2A-E) located in a sequence originally described as
CYP3A5 promoter that were recently reported to co-segregate with increased CYP3A5
protein expression (Paulussen, Pharmacogenetics 10 (2000), 415-24). The results also
indicate co-segregation of both variants. Using the recently determined sequence of the
entire CYP3A locus (Gellner, Pharmacogenetics 11 (2001), 111 - 121), we place these
variants approximately 20 kb upstream of the first exon of CYP3A5, in a sequence 5'
adjacent to a CYP3A pseudogene (PS2 in Fig. 8). Furthermore, we additionally genotyped
a single nucleotide polymorphism located in intron 3 of the CYP3A5 gene (ch-v-048;
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Kuehl, 2001, Nature Genetics 27: 383-391) by TagMan® assay using the primers and

probes listed in Table 1B. The analysis were performed on a Sequence Detection System
(PE Biosystems).

A total of 29 variants including the two linked SNPs described by Paulussen et al.
(Paulussen, Pharmacogenetics 10 (2000), 415-24) were detected in the screen of
Caucasian samples and their allelic frequencies were estimated to be between 0.3 % and
11.9 % (Table 2A). 6 variants are located within the 6 kb sequence upstream of the
transcriptional start site of CYP3A5. 14 variants are located in introns, or in the 5-UTR or
3-UTR, whereas 4 have been found in the protein-coding sequenice. Amang the latter
ones, three variants result in amino acid substitutions and one in a premature termination
of the CYP3A5 protein (Table 2A). The g.7303C>A variant (ch-v-009, Table 2A) results in
a S100Y amino acid exchange in exon 4. The g.3705C>T variant (ch-v-005) leads to a
H30Y amino acid exchange in exon 2. Cloning and sequencing revealed a physical linkage
of this variant to the g.3709-3710insG variant (ch-v-008). The latter variant results in a shift
of the open reading frame leading to a truncation of the protein sequence at position 34
(K34.). The T398N variant (ch-v-001, Table 2A)}, originally described by Jounaidi (Jounaidi,
Biochem Biophys Res Commun 221 (1996), 466-70), was found in 3 oﬁt of 80 individuals
tested.

Neither of the four protein altering variants found in Caucasians have been found in the
African-Americans, Chinese, Japanese or Korean samples (Table 2A-E). However, among
others we have found 4 new variants in these samples that result in an altered CYP3A5
amino acid sequence (ch-v-017, ch-v-043, ch-v:045, ch-v-068, Table 2B-E). The ¢.27131-
27132insT (ch-v-017) variant in exon 11 (ch-v-017, Table 2B, 2D} has been found in 9 out
of 45 African-American samples and in one out of 50 Japanese samples. The variant
results in a shift of the open reading frame which leads to a truncation of the protein
sequence at position 348 (D348.). Variants ch-v-043, ch-v-045 and ch-v-068 lead to amino
acid exchanges.

Example 3: Identification of genetic determinants of CYPAS5 protein expression

In the following, the frequencies of Caucasian CYP3AS gene varianis have been analyzed

as a function of CYP3AS5 protein expression. For this purpose, allelic frequencies of
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variants shown in Table 2A were calculated separately for HE and LE livers (Fig. 3). The

frequencies of 9 variants (ch-v-020, ch-v-021, ch-v-028, ch-v-034, ch-v-007, ch-v-008, ch-
v-011, ch-v-014 and ch-v-015) were significantly increased in HE livers (all 32 > 13.3, df =
1, p < 0.01, Bonferroni corrected). Except one, all tested HE livers (17/18, 94 %) were
heterozygous for three variants (ch-v-021, ch-v-026 and ch-v-015). 16 of those samples
were heterozygous for ch-v-020 as well. One HE sample could not be genotyped for this
variant. In contrast, LE livers were either wildtype (155/168, 92.3 %), heterozygous for
variants ch-v-021 and ch-v-26 (9/168, 5.4 %) or heterozygous for the variant ch-v-015
(4/168, 2.4 %) only. However, in LE livers all three variants never occurred simultaneously
(Table 3). These results defined either of the three variants ‘as @ useful but imperfect
marker of increased CYP3AS expression. The variants ch-v-034, ch-v-008, ch-v-011 and
ch-v-14 only occurred in a subset of the samples heterozygous for the above three
variants (ch-v-021, ch-v-026 and ch-v-015).

The distribution of variants c¢h-v-021, ch-v-026 and ch-v-015 in the samples screened
strongly suggest that they constitute a haplotype. In the following, the hypotheses whether
these three variants recombine independently or not has been tested. Assuming their
independent inheritance, the expected S-Ioci-genotyﬁe freduenéies for all combinations of
variants and compared them with the observed frequencies have been calculated. The
difference is highly significant (32 = 3.6; classes 'all wildtype', 'single variant hetero- or
homozygous', ‘two or three varianis hetero- or homozygous’; df = 1; p << 0.001). There
were more individuals with two or three of the variants than expected and less individuals
with only one of the variants. This result suggests linkage among the three variants. The
degree of linkage with the linkage disequilibrium parameter D for the three pairs of variants
was estimated. Using maximum likelihood estimates for haplotype frequencies, D was
calculated to be 0.041 for the variant pairs ch-v-021/ch-v-015 and ch-v-026/ch-v-015,
which is 80 % of its theoretical maximum, and 0.065 for variants ch-v-021 and ch-v-026
which corresponds to 100 % of its theoretical maximum.

The probability that individuals showing the respective variant genotype are HE (positive
predictive value) is estimated to be 65 % for variants ch-v-021 and ch-v-026, respectively,
and 81 % for the ch-v-015 variant. For the combination of all three variants the positive
predictive value is 100 % in our sample set. However, assuming that these varianis need
to be located in cis for increased protein expression, it is clear that there is some
probability for individuals showing all three variants to be LE. The results show that at least
the allele ch-v-021/ch-v-028 and the allele ch-v-015 actually exist (see genotype 2 and 3,
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Table 3) and therefore the existence of a genotype with a combination of these two alleles

has to be postulated. The maximum likelihood estimate for the frequency of these 3-fold
heterozygotes having not all three variants in cis is 0.05 % of ali samples screened or 0.61
% of samples hetero- or homozygote for all three variants. In other words, of 100
Caucasians screened statistically about 9 of them will be hetero- or homozygous for all
three variants and about 0.05 of these will have not all three variants in ¢is. Therefore, it
can be expected that the positive predictive power of the 3-variant genotype to be about
99.95 %. Of course, the same values would be achieved for a combination of only two
variants, either ch-v-021/ch-v-015 or ch-v-26/ch-v-15.

In a single HE liver none of the above 9. variants that were found in the other 17 HE
samples could be detected. A closer examination of variants found in this sample revealed
a variant within intron 4 (ch-v-018) and one within intron 5 (ch-v-019), respectively. These
variants were unigue to this sample, since they were not found in any other of the samples
screened. Neither were they found in any of the other ethnic groups screenéd. It remains
1o be shown whether these variants are themselves causative for transcriptional activation
or whether they are linked to another, so far undetected variant.

Example 4: Determination of CYP3AS5 protein expression

Protein expression of CYP3A4 and CYP3AS in Caucasian liver samples was determined
by Western blotting using CYP3A4- and CYP3A5-specific antibodies (Gentest). Liver
microgomes were prepared as previously described (Zanger, Biochemistry 27 (1988},
5447-54). To obtain total protein homogenate, powdered liver tissue was homogen}sed in
0.1 M Tris-Cl pH 7.4, 1 mM EDTA, 1 mM Pefa Bloc SC, 1 pg/ml leupeptin, 1 ug/ml
pepstatin with a Potter Elvehjem homogenisator {glass/Teflon) for 2 min at 1000 rpm.
Homogenates were then sonified with a Bandelin Sonoplus HD 200 and stored at ~80°C.

For Western blotting, 12.5 xg microsomal protein homogenate or 40 ug total protein
homogenate were separated in a-10 % SDS-polyacrylamide gel. Electrophoretic transfer
onto PVDF membranes was carried out in a TankBlot Cell (BioRad) for 1.5 hours at
constant voltage (100 V) and at 10 °C. Following the transfer, the membranes were
incubated for 60 min in § % milk, TBS, 0.1 % Tween 20 to reduce the unspecific antibody
binding. Incubations with either primary antibody (Gentest, dilution 1:500) were performed
in 1 % milk, TBS, 0.1 % Tween 20 for 60 min, those with the secondary antibody (anti-
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rabbit IgG-POD Fab-fragments, Dianova, dilution 1:10000 in the same solution for 30 min.

CYP3A4 or CYP3AS5 protein bands were detected with Supersignal Dura (Pierce) and a
digital CCD-camera (LAS-1000, Fuji). Signal quantification was performed with AIDA
(Raytest). Protein expression levels were calculated based on calibration curves obtained
with microsomes expressing recombinant CYP3A4 and CYP3AS5 proteins (Gentest).

Homogenates or microsomal fractions were prepared from 186 human livers and
investigated by Western blotting using a CYP3A5-specific antibody. CYP3AS protein was
detected in all samples analysed and its expression showed a clear bimodality (Fig. 1A).
168 livers (~ 90 %), further referred to as LE (low-expressing), showed expression close to
or below the lower limit of quantification (LLOQ) of the assay (0.3 pmol/mg homogenate
protein and 1.0 pmol/mg microsomal proteih). Eighteen samples- (~ 10 %), further referred
to as HE (high-expressing), exhibited much higher CYP3A5 expression levels. The
expression was in the range between 1.6 and 2.9 pmol/mg homogenate protein (2.3 + 0.5;
n = 6) and between 3.9 and 15.5 pmol/mg microsomal protein (9.7 + 4.1; n'= 12). Taking
the LLOQ of the assay as the expression level of CYP3AS in LE livers, HE livers express
on average 8 to 10 times more CYP3AS protein than LE livers.

In the following, the contribution of CYP3A5 to the combined CYP3A5 and CYP3A4
protein expression in HE livers was investigated. CYP3A4 expression in these livers was
between 0.9 and 82.6 pmol/mg homogenate protein (n = 6) and between 4.5 and 295
pmol/img microsomal protein (n = 11). The levels and the range of CYP3A4 variability in
HE livers were similar to those in LE livers (not shown). Fig. 1B shows the share of
CYP3AS in the combined CYP3A5 and CYP3A4 proiein pool in 17 HE livers. CYP3A5
contribution varies between 3 % and 74 %. In an average HE liver, the share of CYP3A5 in
the combined pool of both proteins is 24 %. Taking the LLOQ of the CYP3AS assay as the
actual expression level of the protein in LE livers, the corresponding value in these livers is
approximately 1.8 %.

Example 5: . Determination of CYP3A5 mRNA expression

The expression of CYP3A5 mRNA in 8 Caucasian HE and 8 LE livers was investigated
using a CYP3A5-specific TagMan probe. As illustrated in Fig. 2A, the distribution of
CYP3A5 mRNA levels exhibited a bimodality which was in complete agreement with that
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observed in the expression of CYP3A5 protein (Fisher's exact test, p = << 0.001). The

number of 3A5 transcripts per ng of total RNA in HE livers (n = 8) was on average 8.5
times higher than those in LE livers (n = 8).

In the following, the allelic origin of CYP3A5 transcripts in HE and LE livers was
investigated. To this end, by PCR a portion of the 3'-UTR (untranslated region) of the gene
was amplified and sequenced using genomic or cDNA samples as templates which were
heteroiygous for a T>C variant located in this region (variant ch-v-015 in Table 2A;). As
expected, both alleles are represented in the sequence using genomic DNAs as template
(Fig. 2B). Both alleles were aiso equally represented in a séquénce of PCR-amplified
cDNA from a LE (homozygous wildtype for ch-v-021 and ch-v-28, heterozygous for ch-v-
015) liver. In contrast, only the C allele was found in the same portion of CYP345 3'-UTR
cDNA from a HE liver. This indicates an overrepresentation of transcripts derived from the
chromosome harbouring the C allele in the total pool of CYP3A5 transcripts in HE livers.

Example 6: In vitro mutagenesis and expression of recombinant CYP3AS5 proteins

Five polymorphisms in Caucasians have been detected that lead to changes in the protein
sequence. Two of them, ch-v-008 and ch-v-017, lead to a truncation of the protein and
therefore are unlikely to code for a functional protein. As ch-v-005 has only been found
physically linked to ch-v-006, the resulting protein variant is not likely to be functional as
well. To determine the effect of the protein variants ch-v-008 and ch-v-001 these variants
were analysed in a heterologous bacterial expression system.

A modified CYP3A5 cDNA in the prokaryotic exprassion vector pKK233-2 (Pharmacia)
was used as starting material for in vitro mutagenesis (Fig. 5). Variants ch-v-009 and ch-v-
001, respectively, were introduced into the plasmid by in vitro mutagenesis using the
QuikChange mutagenesis kit (Stratagene). The successful introduction of the mutations
and the absence of other, undesired mutations was confirmed by sequencing. The original
plasmid as well as the two mutagenised plasmids were used to transform E. coli TOPP3
cells, a strain in which optimal expression of CYP3A proteins has previously been
obtained. A total of 8 separate colonies of each mutant plasmid were chosen for
expression studies. The bacteria were grown and induced as described in Eiselt et al.
(Eiselt, Pharmacogenetics 11 (2001), 447-58.). Expression was analysed 48 h and 72 h
after induction with IPTG/S-ALA. Cells were harvested as described in Domanski ef al.
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(Domanski, Arch Biochem Biophys 350 (1998), 223-32). The final P450 content was

measured by reduced carbon monoxide (CO) difference spectra (Omura, J. Biol. Chem.
239 (1964), 2370-2378).

Whereas 30 to 50 nmol solubilised CYP3AS5 could be recovered per litre culture of the non-
mutagenised CYP3A5, expression in the two CYP3A5 variants S100Y and T398N was
determined to be lower than 3 nmol P450 protein per litre culture. In many instances, the
"P450" peak was shifted to 454 - 458 nm rather than the typical 448 - 450 nm peak
expected. The low level of expression in mutagenised colonies made any attempis at
protein purification futile. Previous experiments suggest that expression levels as low as
those demonstrated by these CYP3AS variants can not be significantly improved by
utilising other bacterial strains or adjusting growth temperature. Therefore, the resulis
strongly suggest that the CYP3AS5 protein variants comprising the S100Y or the T398N
substitutions are unstable in an £. coli expression system and that the variants comprising
ch-v-009 or ch-v-001 may not code for functional proteins. The result of negative
expression for variant ch-v-001 (T398N) is in agreement with the study in which this
polymorphism was initially detected in two of five CYP3AS5 deficient individuals (Jounaidi,
Biochem Biophys Res Commun‘221 (1996), 466-70). '

Example 7: Prediction of expected drug metabolism by CYP3A5 genotypes

The CYP3A5 protein degrades many drugs by oxidation so that they are not
therapeutically active anymore. Thersfore, drugs that are CYP3AS substrates might not
reach therapeutically active plasma concentrations for an adequate time span in patients
with enhanced CYP3A5 activity. [n these patients these drugs have to be dosed higher.
On the other side, in patients with reduced CYP3AS5 activity, these drugs have to be
administered at lower dosage in order to avoid toxic drug levels. Table 4 gives an

assignment for CYP3AS genotypes and recommended dosages.

In cases in which CYP3A5 metabolism leads to the formation of pharmacologically active

subétance, enhanced enzyme activity has to be counteracted by reduced dosage whereas
reduced CYP3AS5 activity has to be met by increased dosage.
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Table 1A: Primers used to screen for polymorphisms within the CYP3A5 upstream
regions and the CYP3AS5 gene.

Primer .

Ref. D TName Sequence (53] Position (nt) (bp)
ohazi |01 | 694 |ACAGGCACAGARACCCACRAG 145448-145468 7 530
002 | 711 | ATCGCCACTTGCCTTCTTC 146077-146059 '

003 | 794 |CCCTGCTTCGCCTTGTGCA 159915-159933
chzl 064 | 750 | CACAGCCTGOTTIATTTGTCATGA 160489-160466.7 ] 010

.1 005 | 751 | GATCCTTGGTAGGACAAGCCT 160351-160371 '

o7l 7506 | 754 | CABGCACTGATTIGGTCACTTCCT Tet10a-161171 ] o
ohab 1007 | 819 |GGGATGGGACCGTAAGTGGAAC 160951-160972 ' 518
008 | 820 |TAATCACATTGGAGTTCTGACAAATG 161568-161543

. | 009 | 736 |AAAAACCTCTTACRAAAGTATCATCGGATA 161419-161448
o2l 570 [ 787 | COTACTAGGTCTCTGACTTGGARCCAT 1623281623027 ] 210
chzh |-O11 | 784 |GCCGAGACGCACCATTACACT 161876-161896 637
012 | 785 |CACCCATCCCTTCCCACTCAT -162512-162492”
013 | 740 | TGATGGTTCCARGTCAGAGACCTAGTAG 162300-162327
oNZ6 014 | 741 |AATTGTAGACATCTTTCICTTAAGTTAATICOCAG | 168096-163262" | 9%
’:hzf 015 | 786 | TCTGCATGCCAACAGTGAACAATCT 163182-163206 ' 824
016 | 789 [GGCACGCACCAGCATGTCC 164005163987
chze |17 | 790_[cTeGCTEAGTGCCETGECT 163845-163863 591
018 | 791 | TGAGCGCTTCATGTATTCTGGCTAT 164435-164411 '
chza | 019 | 824 |AAATATTTTCAAAGTCACACTCTGACAACAG 164376-164406 " 617
020 | 822 | TAACAGGATCTCATGCTTTTTTCATGGCT 164992164964 '
021 | 747 | CACTCCAATATTCACAATAGCCACTATTCA 164843-164872 "
ohzd 1030 | 748 | ACTCCTACGTATCOTTCCAAGOCE 165768-1657457 | 926
023 | 728 | GOTAAGGGAAACAGGCATAGARACTTAC 165586-165613 '
chze |54 T 729 | GeAccTTocoTeccoTae 1661421661257 | %
chazy [025 | 920 [FCCTTCTCCAGCACATARATC 166076-166096: 404
026 | 325 |ARATTAGAAGGTGGATGGGAG 166499-166479
chax |-027 | 835 | GAGTAACTCACCAGCCCTCTG 169838-169858 264
028 | 336 | AAACCTCAGAACTCCCTCCCA 170101170081 '
029 | 338 |GACATCTCTGAATAGCTTCCTIC 171882171414 "
chzw Q030 | 341 |GCACATAGTTTATAACGGCAA 171793-171773 402
ohzy 1031 | 346 |AGRRCCTAAGGTTGCTGIGIGTC 173303178325 T | o,
032 | 348 |TGCARGATGTTACCACTGGGT 173696-173676 '
chzy |-033 | 854 | CGCCCCACATACACTCAGAA 31376-31395 426
034 | 357 | AGACCATTTTTAGGAAGCTCG 31801-31781
chzt 035 | 379 |CAAGGGGTAGTCCACTGAGTTC 31760-31781 403
036 | 3881 |CTCTTTGGAGTTGCAGCG 32162-32145
chzs |-037 | 362 | AGGTGAGTCTARCTCAGETTG 33081-33101 578
038 | 365 | GACAGCTABAGTGTGTGAGGE 33658-33638
char 039 | 371 | AATGGGTTCCAGTTGAGAATC 34411-34431 470
040 | 873 | ATTGTTGTGCCTGATTTCAAG 34880-34860
041 | 387 | AGAAGCCATAGGGAGGTTG 35627-35645
°h2d | 545 389 | GACTGTCCTCCAAGCATTCT 36049-36030% | 423
chap 043 | 394 | GATGCCATGATGAGGAGTGTG 37724-37744 626
044 | 397 |ACCAGGGCCAGCAATATIG 38349-38331
chzm 045 | 403 | AAATACTTCACGAATACTATGATCA 45711-45735 595
046 | 405 | CAGGGACATAATTGATTATCTITG 46305-46282
047 | 411 | TACTGGTTGGGAGGTGGAG 48290-48308
oN20 048 | 412 | CATGATGTICTTAATGCTACAGS 4874548723 456
chzn 049 | 419 | GAAGAGTTCAAGATACATGGTGTTA 50088-50112 416
050 | 420 | TGCACAACACTCTACACAGACTC 50503-50481

Ref.. Reference sequence. The positions of primers refer to GenBank sequences

with accession numbers (1) AF280107.1 and (2) AC005020.2.
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Table 1B: Primers (Seq IDs 202 and 203) and probes (Seq IDs 204 and 205) used
determine the nucleoctide status at the polymorphic site ch-v-048 (9.6986G>A) by

TagMan assay.

Primer -
Ret. D Name Sequence (5-3") Position (nt) (bp)
: GCTCTACTGTCATTTCTAACCATAAT
202 | TQPLchwv-04g_F | ScIoTAC 173152-173184
TQPo_ch-v- VIC-TGTCTTTCAGTATCTCTT-
oo 12| oa A G vio|wssp et |
cnyu 205 TQPo_ch-v- FAM-TGTCTTTCAATATCTCTTC - 173196-173214
048_Al2_A_FAM |MGB-DD -
203 | TQPi_chv-048_R | SCTTCRTATOATCRAGRGIAATGTCS | 17505, 173904

Ref.: Reference sequence.

sequence with accession

minor groove binder (MGB).

The positions of the primers

refer to the GenBank

number AF280107.1. Probes are labelled with a
fluorenscent dye at the 5 end and labelled with a dark quencher (DQ) aid using a
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Table 3: CYP3AS genotypes and phenotypes.
ch-v-021 ch-v-026 ch-v-015 Phenotype Livers
Genotype 1 AA A/A TT LE 155
Genotype 2 AIG A/G TT LE 9
Genotype 3 A/A AIA T/C LE 4
Genotype 4 AIG AlG T/C HE 17
Genotype 5 AA AA TT HE 1

All three variants were observed only in the heterozygous state. HE = high
expressing livers, LE = low expressing livers. Numbers indicate LE and HE livers
with each particutar genotype. The increased GYP3A5 expression co-segregaies

with a distinct genotype.
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Table 4: Expected drug metabolism by CYP3A5

(110)

PCT/EP01/15290

Ci‘e,::- Allelic combination i’gx,’]nt; D?:\fg f-\d.USt(;':Leqnt
No. degradation| activation
e
Il e e 100% | 100 | 1.00
v-vi gilglhae”:rl)en/assor allele 95 % 0.85 1.0
[ oosr o ox | o] o
)23[” Ir:)lwgiﬁ:'ee/ssorallele 5% 005 20
C::n:— Genotype (SeqID) at Locus Enzyme szue Ad.ust:;ent
N';. 1-2-3-4-5-6-7-8 Actlvity degradgtion activagon
R T | v | s
1 |0Ro-0e3-075-0nt oay-111-103 105 | 190% | 180 | 100
e T s | e |
v e e T e | o | s
v e e T | e | s
s s UETIRCIRE
o o O T s | o | 1o
[ T o | o |
[ T T o o |
X {025 061 070 01-087-111-103-10 | 0% | 010 | 10
0 [ e T ow |
W e e T o |
XU G 06t o3-088 11 i0n-105 | S% | 08 | 20
v e e T e | o |
e S | o | |
XVI_| 0x¢-06x-079-081-087-111-103-107 / 5% 0.05 20
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0xx~06x-0xx-08x%x-08x-112-10x-10x

059-061-079-081-087-111-103-10x /

Xvii 0xx-06x-0xx-08x-08x-11x-104-10x 5% 0.05 20
0xx-06x~079-081-087-111-103-107 /

XVili 0xx-06x-0xx~08x-08x-11x-104-10x 5% 0.05 20

XIX 0xx-06x~080-082-08x-11x~10x-10x / 0% <0.05 - 20

0%%-06x-0xx-08x-088-11x-10x-10x

XX 0xx-06x-080-082-08x-11x-10x-10x /

0xx-06x%-0xx-08x-08x-112-10x-10x 0% | <005 >20

0xx-06x-080-082-08x-11x-10x-10x /

XX 0xx~06x-0xx-08x-08x~11x-104-10x 0% <005 >20
0xx-06x-080-082-08%-11x~10x-10% /

XX | e 062¢-080-082-08x-11%-10%~-10% 0% | <005 | >20
Oxx-06x-0xx-08x-088-11x-10x-10x /

XU | e 06— 03— 083~ 0881 1~ 10103 0% | <005 | =20

XXIy | 07 0620308~ 08%-112-10%-10x / 0% | <005 - 20

0xx-06xX-0xx-08x-08x-112-10x-10x

XXV Oxx-06x~0xx-08x-08x~11x-104-10x /
Oxx~06x-0xx-08x-08x-11%~104-10x

0% <0.05 >20

No.: running genotype number,

Genotype: Possible CYP3A5 genotypes that result from combinations of alleles. At
the top of the table concise allele names have been used to indicate the principle.
The lower table lists the alleles in greater detail, giving all combinations of variants at
8 loci in the two homologous chromosomes (loci 1 -8 refer to positions corresponding
fo positions -20291, -6177, 3705, 3709/3710, 7303, 27131/27132, 27289 and 31611,
respectively, of the CYP3A5 gene (Accession No: AF280107.1, wherein position
166220 has been numbered +1 and position 174832 has been numbered +8613),
respectively. Each variant is defined by a 3-digit Seq ID as listed in Table 2A-E. A
wildcard (x) in Seq IDs indicates that the phenotype is independent from the variant
at this locus in this chromosome. The possible variants for each locus that can be
substituted for x can be extracted from Table 2A-E. For example, 08x at locus 4
stands for Seq IDs 081 or 082, whereas 08x at locus 5 indicates either Seq 1D 087 or
088,

Enzyme Activity: enzyme activity as calculated from protein concentration whereby
the average protein concentration of genotype 059-061-079-081-111-107/060-062-
079-081-111-108 was defined as 100 %.

Dose Adjustment. dose adjustment factors for drugs that are degraded/activated by
CYP3AS relative to the dosis required for genotype 059-061-079-081-111-107/060-
062-079-081-111-108. Factors may need to be weighted according to the activity
share of the CYP3A5 enzyme for drugs which are not exclusively metabolised by
CYP3A5.
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CLAIMS

1. A polynucleotide comprising a polynucieotide selected from the group

consisting of:

@

(b)

©

)

a polynucieotide having the nucleic acid sequence of SEQ ID NO: 54,
56, 58, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94,
96, 98, 100, 102, 106, 108, 110, 112, 113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124, 125, 126, 128, 129, 130, 131, 133, 134,
135, 136, 137, 138, 139, 140, 142, 143, 149, 151,153, 155, 157, 159,
161, 163, 165, 169, 171, 173, 175, 177, 179, 181, 183, 185, 187, 189,
193, 195, 197, 199, 201, 207, 208, 209, 210, 211, 212, 213, 214, 216,
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 231, 232, 233,
235, or 236, )

a polynucleotide encoding a polypeptide having the amino acid
sequence of SEQ ID NO: 127, 132, 141, 215, 229, or 234;

a polynuclectide capable of hybridizing to a CYP3A5 gene, wherein said
polynucleotide is having a nu-cleotide‘e)&change, a nucléotide deletion of
at least one nucleotide, or at least one additional nucleotide at a
position corresponding to position -20643, -20555, -20359, -20367,
-20329, -20328, -20310, -6200, -6177, -4338, -3990, -3868, -3844,
-3557, -1617, -795, -86, -74, 136, 174 to 176, 230, 3705, 3709/3710,
5215, 5235, 5516, 7182, 7207, 7303, 7424/7427, 12907, 13028, 13077,

© 18173, 13226, 13376, 14720, 14836, 14908, 15788, 16079,

16931/16932, 16993, 17163, 19088, 19165, 19208, 27050,
27131/27132, 27526, 31499, 31551 or 31611; ) )

a polynucleotide capable of hybridizing to a CYP3A5 gene, wherein said
polynucleotide is having an A at a position corresponding to position
-20555, 20329, -20323, -4336, -3868, 3844, -795, -86, 230, 5235,
5516, 7182, 7303, 12907, 13028, 13376, 19069 or 19165 of the

CYP3A5 gene (Accession No: AF280107.1, wherein position 166220

has been numbered +1 and position 174832 has been numbered
+8613, and Accession No: AC005020.2, wherein position 27341 has
been numbered +8614), a T at a position corresponding to position
-20367, -6200, -74, 3705, 5215, 7207, 14836, 17163, 19208 or 27526 of

58
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@

the CYP3A5 gene (Accession No: AF280107.1, wherein position
166220 has been numbered +1 and position 174832 has been
numbered +8613, and Accession No: AC()05020.2, wherein position
27341 has been numbered +8614), a G at a position corresponding to
position -6177, -3990, 13077, 14720, 14903, 16993 or 27050 of the
CYP3A5 gene (Accession No: AF280107.1, wherein position 166220
has been numbered +1 and position 174832 has been numbered
+8613, and Accession No: AC005020.2, wherein position 27341 has
been numbered +8614), a C at a position corresponding te position
-20643, -20310, -3557, -1617, 136, 13173, 13226, 15788, 16079,
31499, 31551 or 31611 of the CYP3A5 gene (Accession No:
AF280107.1, wherein position 166220 has been numbered +1 and
position 174832 has been numbered +8613, and Accession No:
AC005020.2, whersin position 27341 has been numbered +8614),
nucleotide deletions at positions corresponding to positions 174 to 176
of the CYP3A5 gene (Accession No: AF280107.1, wherein position
166220 has been numbered +1 and position 174832 has been
numbered +8613), an additional nuclectide at a position corresponding
1o position 3709/3710 or 27131/27132 of the CYP3A5 gene (Accession
No: AF280107.1, wherein position 166220 has been numbered +1 and
position 174832 has been numbered +8613, and Accession No:
AC005020.2, wherein position 27341 has been numbered +8614), three

additional nucleotides at a position corresponding to position. .

16931/16932 of the CYP3A5 gene (Accession No: AF280107.1,
wherein position 166220 has been numbeted +1 and position 174832
has been numbered +8613, and Accession No: AC005020.2, wherein
position 27341 has been numbered +8614), or a deletion of two
nucleotides and nine additional nucleotides inserted at a position
corresponding to position 7424 to 7427 of the CYP3AB gene (Accession
No: AF280107.1, wherein position 166220 has been numbered +1 and
position 174832 has been numbered +8613);

a polynucleotide encoding a CYP3AS5 polypeptide or fragment thereof,
wherein said polypeptide comprises an amino acid substitution at a
position corresponding to position 30, 100, 130, 149 or 488 of the

59
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CYP3A5 polypeptide (Accession No: NP_000768.1), or at least one
amino acid exchange or a stop codon at a position corresponding to
position 30 to 34 or 346 1o 348 of the CYP3AS5 polypeptide (Accession
No: NP_000768.1); and

a polynucleotide encoding a CYP3AS polypeptide or fragment thereof,
wherein said polypeptide comprises amino acid substitutions of HGLFK
to YGTF. (with the period meaning termination) at a position
corresponding to position 30 to 34 of the CYP3A5 polypeptide
(Accession No: NP_000768.1), an amino acid substitution of Sto Y ata
position corresponding to position 100 of the CYP3AS polypeptide
(Accession No: NP_000768.1), an amino acid substitution of Rto Q ata
position corresponding to position 130 of the CYP3A5 polypeptide
(Accession No: NP_000768.1}, an amino acid substitution of i to T at a
position corresponding to position 149 of the CYP3AS polypeptide
(Accession No: NP_000768.1), an amino acid substitutions of TYD to
YL. {with the period meaning termination) at position corresponding to
position 346 to 348 of the CYP3A5 polypeptide (Accession No:
NP_000768.1), or an amino acid substitution of | to T at a position
corresponding to position 488 of the CYP3AS polypeptide (Accession
No: NP_000768.1).

A polynucleotide of claim 1, wherein said polynucleotide is associated with

cancer or diseases including cardiovascular diseases, diabetes and AIDS.

A polynucleotide of any one of claims 1 to 2 which is DNA or RNA.

A gene comprising the polynucleotide of any one of claims 1 to 2.

The gene of claim 4 wherein a nucleotide deletion, addition and/or substitution

results in altered expression of the variant gene compared to the

corresponding wild type gene.

A vector comprising a polynucleotide of any one of claims 1 o 3 or the gene of

claim 4 or 5.
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The vector of claim 6, wherein the polynucleotide is operatively linked to
expression control sequences allowing expression in prokaryotic or eukaryotic
cells or isolated fractions thereof.

A host cell genetically engineered with the polynucleotide of any one of claims
1 to 3, the gene of claim 4 or 5 or the vector of claim 6 or 7.

A method for producing a molecular variant CYP3A5 polypeptide or fragment
thereof comprising -
(a)  culturing the host cell of claim 8; and

(b)  recovering said protein or fragment from the culture.

A method for producing cells capable of expressing a molecular variant
CYP3AS polypeptide comprising genetically engineering cells with the
polynucleotide of any one of claims 1 to 3, the gene of claim 4 or 5 or the
vector of claim 6 or 7. :

A polypeptide or fragment thereof encoded by the polynucieotide of any one of
claims 1 to 3, the gene of claim 4 or 5 or obtainable by the method of claim 9
or from cells produced by the method of claim 10.

An antibody which binds specifically to the polypeptide of claim 11.

The antibody of claim 12 which specifically recognizes an epitope containing
one or more amino acid substitution(s) resulting from a nucleotide exchange
as defined in claim 1 or 5.

The antibody of claim 12 or 13 which is monoclonal or polyclonal.

A transgenic non-human animal comprising at least one polynuclectide of any
one of claims 1 to 4, the gene of claim 5 or 6 or the vector of claim 7 or 8.

61

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(116)

WO 02/053775 PCT/EP01/15290

16.

20,

The transgenic non-human animal of claim 15 which is a mouse, a rat or a
zebrafish.

A solid support comprising one or a plurality of the polynucleotide of any one
of claims 1 to 3, the gene of claim 4 or 5, the vector of claim 6 or 7, the
polypeptide of claim 11, the antibody of claim 12 or 13 or the host cell of claim
8 in immobilized form.

The solid support of claim 17, wherein said solid support is a membrane, a
glass-, polypropylene- or silicon-chip, are oligonucleotide conjugated beads or
bead array, which is assembled on an optical filter substrate.

An in vitro method for identifying a polymorphism said method comprising the

steps of: :

(a) isolating a polynucleotide of any one claims 1 to 3 or the gene of claim
4 or 5 from a plurality of subgroups of individuals, wherein one

" subgroup has no prevalence for a CYP3A5 associated disease and at

least one or more further subgroup(s) do have prevalence for a
CYP3AS5 associated disease; and

(b)  identifying a polymorphism by comparing the nucleic acid sequence of
said polynuclectide or said gene of said one subgroup having no
prevalence for a CYP3A5 associated disease with said at least one or
more further subgroup(s) having a prevalence CYP3A5 associated
disease.

A method for identifying and obtaining a pro-drug or a drug capable of
modulating the activity of a molecular variant of a CYP3A5 polypeptvide
comprising the steps of:

()  contacting the polypeptide of claim 11, the solid support of claim 17 or
18, a cell expressing a molecular variant gene comprising a
polynucleotide of any one of claims 1 to 3, the gene of claim 4 or 5 or
the vector of claim 6 or 7 in the presence of components capéble of
providing a detectable signal in response to drug activity with a
compound to be screened for pro-drug or drug activity; and
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21.

22,

23.

©

detecting the presence or absence of a signal or increase or decrease
of a signal generated from the pro-drug or the drug activity, wherein the
absence, presence, increase or decrease of the signal is indicative for a
putative pro-drug or drug.

A method for identifying and obtaining an inhibitor of the activity of a molecular
variant of a CYP3AS5 polypeptide comprising the steps of:

(@

®©)

contacting the protein of claim 11, the solid support of claim 17 or 18 or
a cell expressing a molecular variant gene comprising a polynucleotide
of any one of claims 1 to 3 or the gene of claim 4 or 5 or the vector of
claim 6 or 7 in the presehée of components capable of providing a
detectable signal in response to drug activity with a compound to be
screened for inhibiting activity; and

detecting the presence or absence of a signal or increase or decrease
of a signal generated from the inhibiting activity, wherein the absence or
decrease of the signal is indicative for a putative inhibitor.

The method of claim 20 or 21, wherein said cell is a cell of claim 9, obtained by

the method of claim 10 or can be obtained by the transgenic non-human
animal of claim 15 or 16,

A method of identifying and obtaining a pro-drug or drug capable of modulating
the activity of a molecular variant of a CYP3AS palypeptide comprising the
steps of:

(@)

(®)
(©

contacting the host cell of claim 8, the cell obtained by the method of
claim 10, the polypeptide of claim 11 or the solid support of claim 17 or
18 with the first molecule known to be bound by a CYP3A5 polypeptide
to form a first complex of said polypeptide and said first molecule;
contacting said first complex with a compound to be screened, and
measuring whether said compound displaces said first molecule from
said first complex.
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24.

25.

26.

27.

28.

29,

30.

A method of identifying and obtaining an inhibitor capable of the activity of a
molecular variant of a CYP3AS polypeptide or its gene product comprising the
steps of:

(a)  contacting the host cell of claim 8, the cell obtained by the method of
claim 10, the protein of claim 11 or the solid support of claim 17 or 18
with the first molecule known to be bound by a CYP3A5 polypeptide to
form a first complex of said protein and said first molecule;

(b)  contacting said first complex with a compound to be screened, and

(c)  measuring whether said compound displaces said first molecule from
said first complex. »

The method of claim 23 or 24, wherein said measuring step comprises
measuring the formation of a second complex of said protein and said
compound.

The method of any one of claim 23 to 25, wherein said measuring step
comprises measuring the amount of said first molecule that is not bound to
said protein.

The method of any one of claims 23 to 26, wherein said first molecule is
labeled.

A method for the production of a pharmaceutical composition comprising the
steps of the method of any one of claims 20 to 27; and the further step of
formulating the compound identified and obtained or a derivative thereof in a
pharmaceutically acceptable form.

A method of diagnosing a disorder related to the presence of a molecular
variant of a CYP3A5 gene or susceptibility to such a disorder comprising
determining the presence of a polynucleotide of any one of claims 1 to 3 or the
gene of claim 4 or 5 in a sample from a subject,

The method of claim 29 further comprising determining the presence of a
polypeptide of claim 11 or the antibody of any one of claims 12 to 14.
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31,

32,

33.

34,

35.

36.

37.

A method of diagnosing a disorder related to the presence of a molecular
variant of a CYP3A5 gene or susceptibility to such a disorder comprising
determining the presence of a polypeptide of claim 11 or the antibody of any
one of claims 12 to 14 in a sample from a subject.

The method of any one of claims 29 to 31, wherein said disorder is cancer or
diseases including cardiovascular diseases, diabetes and AIDS,

The method of any one of claims 29 to 32 comprising PCR, ligase chain
reaction, restriction digestion, direct sequencing, nucleic acid amplification

techniques, hybridization techniques mass spectroscopy or immunoassays.

A method of detection of the polynucleotide of any one of claims 1 to 3 or the

gene of claim 4 or 5 in a sample comprising the steps of

(@)  contacting the solid support of claim 17 or 18 with the sample under
conditions allowing interaction of the polynucleotide of claim 1 to 3 or
the gene of claim 4 or 5 with the immobilized targets on a solid support
and;

(b)  determining the binding of said polynucleotide or said gene to said
immobilized targets on a solid support.

An in vitro method for diagnosing. a disease comprising the steps of the
method of claim 34, wherein binding of said polynucleotide or gene to said
immobilized targets on said solid support is indicative for the presence or the

absence of said disease or a prevalence for said disease.

A diagnostic composition comprising the polynucleotide of any one of claims 1
to 4, the gene of claim 3 or 4, the vector of claim 6 or 7, the polypeptide of
claim 11 or the antibody of claim 12 or 13.

A pharmaceutical composition comprising the polynucleotide of any one of
claims 1 to 3, the gene of claim 4 or 5, the vector of claim 6 or 7, the
polypeptide of claim 11 or the antibody of claim 12 or 13.
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38.

39.

40.

Use of the polynucleotide of any one of claims 1 to 3, a polynucleotide
comprising SEQ ID No: 104, a polynucleotide encoding a polypeptide
comprising SEQ 1D No: 145, the gene of claim 4 or 5, the vector of claim 6 or
7, the polypeptide of claim 11, a polypeptide comprising SEQ ID No: 145 or
the antibody of claim 12 or 13 for the preparation of a diagnostic composition
for diagnosing a disease.

Use of the polynucleotide of any one of claims 1.to 3, a polynucleotide
comprising SEQ ID No: 104, a polynuclectide encoding a polypeptide
comprising SEQ ID No: 145, the gene of claim 4 or 5, the vector of claim 6 or
7, the polypeptide of claim 11, a polypeptide comprising SEQ ID No: 145 or
the antibody of claim 12 or 13 for the preparation of a pharmaceutical
composition for treating a disease.

Use of a polynucleotide selected from the group consisting of:

(a)  a polynucleotide having the nucleic acid sequence of SEQ ID NO: 82,
88,104 or 112;

() a polynuclectide encoding a polypeptide having the amino acid
sequence of SEQ ID No: 127, 132, 141 or 145;

(¢)  a polynuclectide capable of hybridizing to a CYP3A5 gene, wherein
said polynucleotide is having at least one additional nucleotide at a
position corresponding to position 3709/3710 or 27131/27132 of the
CYP3AS5 gene (Accession No: AF280107.1, wherein position 166220
has been numbered +1 and position 174832 has been numbered
+8613, and Accession No: AC005020.2, wherein position 27341 has
been numbered +8614) or a nucleotide exchange at a position
corresponding to position 7303 or 27289 of the CYP3A5 gene
(Accession No: AF280107.1, wherein position 166220 has been
numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been
numbered +8614);

(d)  a polynucieotide capable of hybridizing to a CYP3AS gene, wherein
said polynucleotide is having an additional G nuclectide at a position
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a1,

corresponding to position 3709/3710 of the CYP3A5 gene (Accession
No: AF280107.1, wherein position 166220 has been numbered +1 and
position 174832 has been numbered +8613, and Accession No:
AC005020.2, wherein position 27341 has been numbered +8614), an
additional T nucleotide at a position corresponding to position
27131/27132 of the CYP3A5 gene (Accession No: AF280107.1,
wherein position 166220 has been numbered +1 and position 174832
has been numbered +8613, and Accession No: AC005020.2, wherein
position 27341 has been numbered +8614), .or. an A at a position
corresponding to position 7303 or 27282 of the CYP3A5 gene
(Accession No: AF280107.1, wherein position 166220 has been
numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been
numbered +8614);
for the preparation of a diagnostic composition for diagnosing a disease in a
subject having a genome comprising a variant allele of the CYP3A5 gene,
wherein said allele is having an A at a position corresponding to position 6986
of the CYP3AS5 gene {Accession No: AF280107.1, wherein position 166220
has been numbered +1 and position 174832 has been numbered +8613, and
Accession No: AC005020.2, wherein position 27341 has been numbered
+8614).

Use of a polynucleotide comprising a polynucleotide having an A at a position
corresponding to position 14690 of the CYP3A5 gene (Accession No:
AF280107.1, wherein position 166220 has been numbered +1 and position
174832 has been numbered +8613, and Accession No: AC005020.2, wherein
position 27341 has been numbered +8614) for the preparation of a diagnostic
composition for diagnosing a disease in a subject having a genome comprising
a variant allele of the CYP3A5 gene, wherein said allele is having an A at a
position corresponding to position 6986 of the CYP3AS gene {Accession No:
AF280107.1, wherein position 166220 has been numbered +1 and position
174832 has been numbered +8813, and Accession-No: ACO005020.2, wherein
position 27341 has been numbered +8614).

67

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

(122)

WO 02/053775 PCT/EP01/15290

42.  The use of claim 40 or 41, wherein said subject is an African American.

43. The use of any one of claims 38 to 41, wherein said disease is cancer or
diseases including cardiovascular diseases, diabetes and AlDS.

44, A diagnostic kit for detection of a single nucleotide polymorphism comprising

the polynucleotide of any one of claims 1 to 3, the gene of claim 4 or 5, the
vector of claim 6 or 7, the polypeptide of claim 11, the antibody of claim 12 or
13, the host cell of claim 8, the transgenic non-human animal of claim 15 or 16
or the solid support of claim 17 or_‘lvs.
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Figure 4

>chzk_ch-v-020_254T>G_ch~v-021_582A>G

-

61
121
181
241
301
361
421
481
541
601
661
721
781

Seq

tggtcaccca ceatgtgtac
ccagactgty cccttgagga
gagtggtaga gaggaaatag
gaggaaatgg ttacatctgt
tgtectggetg ggc@tgcaag
geagagggaa ttgcatgggt
attctggaat gaagacagce
atgecaatgy ctccacttca
aactgattaa gttgtttatg
ggtgtgtgeg attetttget
aaacatttca gcagckttgac
gcccagcaaa caacagcaca
aagtggcgat ggaccteate
gceetggtget cctctatctg

ID: 114

>chzk_ch-v-031_318G>A

N

61
121
181
241
301
361
421
481
541
601
661
721
781

Seq

tggtcacceca ccatgtgtac
ccagactgtyg cccttgagga
gogtggtaga gaggaaatag
gaggaaatgg ttacatctgt
tgtetggetg ggcttgcaag
gcagagggaa ttgcatg@gt
attctyggaat gaagacagce
atgeccaatgg ctecacttca
aactgattaa gttgtttatg
ggtgtgtgeg attectitget
aaacatttca geagcttgac
gcccagcaaa caacagcaca
aagtggegat ggacctcate
goctggtget cctctatctyg

ID: 115

>chzk_ch-v-032_544G>A

-

61
121
181
241
301
361
421
481
541
601
661
721
781

tggtcaccca ccatgtgtac
ccagactgty cccttgagga
gogtggtaga gaggaaatag
gaggaaatgg ttacatctgt
tgtctggctyg ggcttgraag
gcagagggaa ttgeatgggt
attctggaat gaagacagcce
atgcecaatgg ctccacttea
aactgattaa gttgtttatyg
ggtltgtacy attetttget
aaacatttca gcagettgac
geoccagcaaa caacagcaca

aagtggcgat ggacctecatc
gcctggtget cctctatetg

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatectge
atggaaacaa
gtttetgata
attccecata
actggctgea
ctaagactge
cagctgaaag
ccaaatttgg
tcagtaactg

agtaccctge
actcacctct
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctge
atggasacaa
gtttctgata
attcecccata
actggctgca
ctaagactge
cagctgaaag
ccaaatttgy
tcagtaactg

agtaccetge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attccccata
actggetgea
ctaagactgc
cagctgaaag
ccaaatttgg
tecagtaactg

tagggteccayg
gctaagggaa
ctgtgtgagy
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagy
gaatatgaac
gctgeageec
‘tgtgcaggge
taagactcag
cggtggaaac
teocagattee

tagggtccag
gctaagggaa
ctgtgtgagg
tggtaaggaa
agtecatctag
agttgtgget
gggcaggtga
agaactcagyg
gaatatgaac
gctgeagece
tgtgcaggge
taagactcag
cggtggaaac
tccagattee

tagggtecag
gctaagggaa
ctogtgtgagg
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaatatgaac
gctgeagece
tgtgeaggge
taagactcag
cggtggaaac
teccagattce

(126)
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ggtcatgaaa gtaaataata
acaggcacag aaacccacaa
gggataggag geacccagag
agactttaat agaaggggtc
ggggcacaag tacactccag
tgtggggatg gatttcaagt
gaggatattt aagaggettc
ttcegtggac teccctgataa
tcazaggagy taagcaaagg
c@cccccttc tccageacat
agggatgcte caggcagaca
aggagacagt tgaagaaggc
ctggettete ctggetgtea
tctectetgt

ggtcatgaaa gtaaataata
acaggcacag aaacccacaa
gggataggag gcacccagag
agactttaat agaaggggtc
ggggcacaag tacactccag
tgtggggatg gattteaagt
gaggatattt aagaggctte
ttecgtggac teectgataa
tcaaaggagg taagcaaagg
cacctecttc tecagecacat
agggatgete caggcagaca
aggagacagt tgaagaaggc
ctggcttcte ctggetgtea
tctectetgt

ggtcatgaaa gtaaataata
acaggcacag aaacccacaa
gggataggay gcacccagag
agactttaat agaaggggtc
ggggcacaag tacactccay
tgtogggatg gatttcaagt
gaggatattt aagaggcette
ttcegtggac tccctgataa
tcaaaggagyg taagcaaagg
cacctectte tecageacat
agggatgctc caggcagaca
aggagacagt tgaagaaggc
ctggecttete ctggetgtea
tetectetgt

JP 2004-527229 A 2004.9.9
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Seq

ID: 116

»>chzk_ch-v-033_550G>A
tggtecaccea ceatgtgtac
ccagactgtg cccttgagga

.

61
121
igl
241
301
361
421
481
541
601
661
721
781

Seq

gggtggtaga
gaggaaatyg

gaggaaatag
ttacatctgt

tgtctggctg ggcttgcaay

gecagagggaa

ttgecatgggt

attctggaat gaagacageco
atgccaatgg ctccacttea
aactgattaa gttgtttatg

ggtgtgtych
aaacatttea
gcccageaaa
aagtggcgat
gcetggtgct

ID: 117

attctttget
geagettgac
caacagcaca
ggacctecatce
cetetatetg

>chzl_ch-v-026_2292>G

N

61
121
181
241
301
361
421
481
541
601

721

Seq

ggagtgacct
teettgacee
ageacgetge
gtacctcaga
agaccggagce
tgaaagtgta

gattttccag
cttgegette
acccactgte
tgaaaatgca
tgttectatt
ttgatgtggg

agtctgagaca atgecatgtga
cactggaaag aacgtgatge

accacaaggc

tcecagecta

cttggtagga caagcctiga
atgatgtcac gtgtgtattt

661 ataaagcagg ctgtgaagag
aaacgetttyg cgaaaccaca

iD: 118

>chzi_ch-v-027_566G>A

-

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081

taatgaaaat
ctggagcatt
tcateggata
acaagtaaat
aatgtgatta
gaacattcat
ccagcacttt
tygaccaacat
tatgcaccta
ggcagaggtt
attccatete
catacaacty
cctgatattt
ctecccaactyg
gggcaacagy
tcctgagtaa
aaggtagaaa
agtaggtgtt
aaatgtcgac

aagaattatt
ctataataag
ctttectgaa
atatgtgatc
ttaacatagg
agtttaatta
gggaggecga
gogtgaaaccc
taatctcage
gecagtgagcece
aaaaaaaaaa
aatcccttat
ctgggagatg
tcttactgea
ctaaacacac
cttatcctaa
agagagtgte
cacgtggaga
acagaggggt

5/21

Figure 4

agtaccetge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attcceccata
actggctgea
ctaagactgc
cagctgaaag
ccaaatttgg
tcagtaactyg

gtgctgtetg
tcaagtgagg
ctgcacccac
gaaatcacce
cggccatcett
aaggagataa
taaaaggtca
tgggagtece
gtttcactga
aaagttttac
gtgtgtgtgt
gggattccca
agtttgcaca

ttgatggete

continued

tagggtecag
gctaagggaa
ctgtgtgagy
tggtaagoaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagy
gaatatgaac
gctgrageec
tgtgcagggc
taagactcag
cggtggaaac
teccagattee

tcaccecttt

tgtctggeac
gtetteotgty
ggectecacec,
tgccatgeat
cctaaggaag
tgggccacca
agacctecgac
aatagcaaat
gtcagtgtgt
tgctegtgty
aaggeaatecc

taacagtgac

tttatattaa gcaaatcaat
cattaaggag azatctatag
attgtaacca ttgttggtgt
tgagaattaa tccactgtga

tgecetttttt
ggtgggtgga
catctctact

gaccaagcac
teacctgagy
aaaaatacaa

tacccaggag gotgaggoay
gagacflcace attacactoe

aaaaaaaatt
tatattatta
ggaaacatgt
atgaacactt

atgccttttt
gttttgattt
tttettacac
aataagaaac

tcattccttg tetgttcoca
agtcattagg tgggtggeag

atgatggttc

caagtcagag

(127)
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ggtcatgaaa gtaaataata
acaggcacag aaacccacaa
gggataggag gcacccagag
agactttaat agaaggogtc
ggggcacaag tacactccag
tgtggggaty gatttcaagt
gaggatattt aagaggctte
ttcogtggac tcectgataa
tcaaaggagd taagcaaagg

cacetectte

teocagcacat

agggatgcte caggeagaca
aggagacagt tgaagaaggc
ctggettete ctggetgtca

toctectetgt

ctttgactag gaaagggaac

caatgcecteg ccctgetteg gcettgtgcac
teccectagtga gatgaaccog

teactcacgle

tgggagctgt

cecgagtttt ggetittaat
ttatgagcac atattagagg
aaaaaaagaa caagggaaga
aagtctggag aaazgtggta
actaggtgac ttatgggate
gtggacogtty tcagaaccaa

gtgtttaaaa a

tcatgacaa

cctgataaca caactatcac
caaccttaca caaaa

atttatatca
aaaaacctch
aactgaatga
ggggeatttyg
ctttgeccat
agtggctcat
teaggagtte
aaattagecta
gagaatcact
agcetgggtyg
gaagcacata
aatgttttca
ctcttgeatt
agtcaattgg
cttetttett
ccagatggtg
acctagtagy

aacagcecgg
ggcctgaaaa

cctgtgtgtg

ggagtccaay

tetgttttat
tacaaaagta
atgagaacca
tcagaactee
tgcttagaaa
gectgtaate
gagaccagcce
ggtgtggtgg
tgaacctgga
acagagtgag
cattttataa
aaccatctece
ccattctecaa
tcaattgatt
tactttcect
gccacacatt
gtgaggatca
caagcagaga
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Seq

ID: 119

>chzh _ch-v-028_601G>A

-

61
121
181
241
301
361
421
481
541
601
661
721
781

Seq

caaaaattag
caggagaatc
tccagectgg
tttgaageac
tttaatgttt
cacctectige
aacagtcaat
ccacttettt
cagccagatg
gagacctagt
Etgggagtcc
agagcctaaa
gtgggaaggg
gtatactgga

ID: 120

ctaggtgtgg
acttgaacct
gtgacagagt
atacatttta
teazaccate
attcecattect
tggtcaattyg
ctttacttte
gtggecacac
agggtgagga
aagcaagcag
cagggcatgy
atgggtgagy
agccaggtgt

>chzg_ch-v-029_464T>C

1

61
121
181
241
30L
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

Seq

ttctttettt
cagatggtgy

actttecett
ccacacatta

cctagtaggg tgaggatcaa

gagtccaage

aagcagagaa

cctaaacagy geatggagaa
gaagggatgy gtgaggttte

actggaagce
ctagcaggaa
ctagatagat
tagacataaa

aggtgtgtca
tectatgaaa
aaatggttag
tgtatgtatyg

ctctecactg atagggctag
ccagatcttg gcttattaat

tyggctgatte
caggaagcaa

cagggceeagyg
gaagatgttc

tgatttccaa atgatatttc
ccactaaaga actattagat
acatacaaaa accagtagca
aatgtaatcc catttacaat
gasagatgtc tacaattaat
aaagaaggat attccatgtt

ID: 121

>chza_ch-v-034_328T>C

i

61
121
181
241
301
361
421
481
541
601
661
721
781

Ccaaagcaaaa
gcaatcaaca

atggacaaat
aagtgaagac

tctgacaaca gattaatagce

tctaataatc
acaaatgcca
aatcaaaacc
aggcaacaac
taaattagtg
attaaataga
ggaaatcata
atgccaagat
tccaattata
gtaataatat
cacagatatt

caatcaaaaa
cataggcata
acaatgagat
aaatgccage
caaccactat
gctaccacaa
tattgaagag
ttggaagcaa
cacaatggay
ggatggaact
gcaagttcte

6/21
Figure 4 continued

tggtatgcac
ggagycagag
gagattccat
taacatacaa
tcccctgata
caactcccaa
attgggcaac
ccttectgag
attaaggtag
tcaagtaggt
agaaaatgtce
agaacatatt
tttecactaca
gtcacttttg

cctgagtaac
aggtagaaaa
gtaggtgtte
aatgtegaca
catatttagy
actacataaa
cttttgeaga
ttagattaaa
ataggtgata
tgtttgtgtg
gtaacaatgy
accattttece
attaagaatyg
aaatgatttc
caaatgattt
ctgataaaca
tttctgeatyg
aaccccaaat
attgtaaaac
tatatattgt

ggatcagatc
acaaaccaca
cagaatacat
atgggcaaaa
tgataaggty
atcatct@ac
gagaatgtgy
agagaacaat
tatccagaaa
ataacatcac
cctaagtgte
cacaattcag

ctataatctc
gttgcagtga
ctcaaaaaaa
ctgaatcect
tttetgggag
ctgtecttact
aggctaaaca
taacttatce
aaaagagagt
gttcacgtgg
‘gacacagagy
tagggcatga
taaaggggat
cagaaaagayg

ttatectaaa
gagagtgtca
acgtggagaa
cagaggggty
geatgaggtg
ggggattgat
aaagagtcat
atggatgtat
aaaagataac
tgtgtacaaa
catttcaata
actgaaagga
ttcaagataa
caagtaatgt
ccazatgata
aattcagtaa
ccaacagtga
aaaactaaat
actgatgaay
aagcattaat

aagttaaaaa
gaatgggaga
gaagcgctca
tttgaataga
ctcaacatca
ceocagetaaa
agaaaaggga
ttggaggtte
tcocceatget
tccaatattce
catcaacaga
ccatgaaaaa

agctacccag

(128)

PCT/EP01/15290

gaggetgagy

gecgagacge_accattacac

aasaaaaaaa
tattatatta
atgggaaaca
gcaatgaaca
cactcattec
taaagtcatt

gtcatgatgg’

agaaacagcc
ggtggectga
ggtgaggagy
tgatgaaata
tecatggatte

attatgcctt
ttagttttga
tgttttctta
cttaataaga
ttgtetgtte
aggtgggtag
ttccaagtca
cggectgtgt
asaagcagce
geatecatga
agtaaataaa
agaaagg

gtcattaggt gggtggcage

tgatggttcc aagtcagaga
acagccegge ctgtgtgtgg

gcetgaaaaa geagecagag

aggagggcat ccatgagtgg
gaaataagta aataaagtat
ggattcagaa agggagaaaa
ceafdgtatat teataccett
aagaggacaa gataattaga
aaaacatata ctcectactt
geaatgagea cacttagtgg
accagagett tttagagaaa
gectaggata cattttgtge
ttggaaatga tatttgaaaa
tatggaaaca cttaaagact

tgttgctgga tacaaaatca

acaatctygge aaaaataaaa
acctgggaat taacttaaga
gaaattgaag aagacacaaa
attgttaasa atgtcca

gettetgtac
aaatattttc
aacaacktctyg
catttttcaa
ctggtecatta
atggttttta
acccttgtac
ctcaaaacat
gggtatatac
acaatageca
tgaatggata
agcatgagat

cacaaagaaa
aaagtcacac
taaggaaaaa
aagaagacat
gagaaatgea
tccaaaagac
actgttggtg
taaaattaac
ctggaagaaa
ctattcacaa
aagaaagtac
cctgttatet

ggaggtcatc
acatacttgt

atgttaagtg
gggatct

aaataagcca

ggcacagaaa
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Seg ID: 122
>chzd _ch-v-030_683T>A

[

71
Figure 4 continued

(129)

PCT/EP01/15290

cattaaaatt aacattaaat agagctacca caatatccag aaatcceccat getgggtata

61 tacctggaag azaggaaatc atatattgaa gagataacat cactccaata ttcacaatag
121 ccactattca caaatgccaa gatttggaag caacctaagt gtccatcaac agatgaatgg
181 ataaagaaag tactccaatt atacacaatg gagcacaatt cagccatgaa aaaagcatga

241 gatcctgtta tctgtaataa tatggatgga actggaggte

atcatgttaa gtgaaataag

301 ccaggcacag aaacacagat attgcaagtt ctcacatact tgtgggatct acaaatcaaa
361 acaactgagc taatgtctgg gecttagtca gtgttgtace caagtactgg gagcacaget
421 tttaaaatac atcatgaatg ctttaataca ggaatgazta gatgagaggc acaaactggt

481 tgggtgttct tctgatacac

agtatcttec ttgacagatt

cagtacaact ctcaacaggt

541 aagtctctte atgttatgtt accttatgag gaattaagtg gcagaacaty atttctatta

601 ttttectttg cagaacaaga ccaactttat tagttgggac
661 tcccaagcaa ccattagtet
721 caatctecacc caagacaact

781

901
961

Seq

acagtgtgge tgcatttgay

at[bctatca ccacagagtc agaggggatyg agacgccocag

ccaccaacat tcctggttac

ccaccatgtg tacagtacce

tgctaggaac cagggtcatg aaagtaaata ataccagact gtgeccttga ggagctcacc
841 tctgctaagyg gaaacaggca tagaaactta caatggtggt agagagaaaa gaggacaata
ggactgtgtg agggggatag gaggcaccca gaggaggaaa tggttacatt tgtgtgagga
ggttggtaag gasaaatttt agcagaaggy gtctgtctgg ctgggettgy aaggatacgt
1021 aggagtcatc tagagggcac aggtacactc caggcagagg gaatttcgtg ggtaaagatyg
1081 tgtaggtgtg gettgtgagg atggatitca attattctag aatgaa

ID: 123

>chzy_ch-v-002_153G>A

=

61
121
181
241
301
361
421
481
541
601

Seq

gattaagett ttcatgatte
tgtgcgattc tttgctattyg
cttteageag cttggotgaa
agcaaacage agcactcagce
ggCgATGGAC CTCATCCCAA
GGTGCTCCTC TATCTgtgag
gtgctaateg ggocccctttt
aagtagctga agtgttggac
tatgaatgaa taaataagca
ttagggacag catttggtag
caatgaaaac atggeagegyg

ID: 124

>chzy ch-v-003_171C>T

[

61
121
181
241
301
361
421
481
541
601

gattaagett ttecatgatte
tgtgegattc tttgetatty
cttteageag ctitgyctgaa
agcaaacagc agcactcagc
ggCegATGGAC CTCATCCCAA
GGTGCTCCTC TATCTgtgag
gtgctaateg ggeccetttt
aagtagctga agtgttggac
tatgaatgaa taaataagca
ttagggacag catttggtag
caatgaaaac atggcagcgg

ctcatagaac atgaactcaa
gctgeageta tagccectgee
gactgctgtyg cagggcaﬁ@g
taaaagyaay actcacagaa
ATTTGGCGGT GGAARCCTGG
taactgtecca aactcctete
cecttatetg ttttgaagat
gctacaaacg catagaagtt
ttteteccat ceacctteta

aagaggtcag caaaggggtg
tectteteca gecacataaat
aagctecagyg caaacagecc
cacagttgaa gaaggaaaght
CTTCTCCTGG CTGTCAGCCT
tttgtttect tggacttgog
caaaagagat gttcaaggag
attattatet. tatgecagatce
attttggtga ctaggagggt

tgggaatgat ttgattagcet

caga

ctcatagaac atgaactcaa
gctgeageta tagecctgece
gactgctgty cagggeaggy
taaaaggaag actcacagea
ATTTGGCGGT GGAAACCTGG
taactgteca aactectete
cecttatety ttttgaagat
gectacaaacy catagaagtt

tagatctgac gaagactaat

aagaggtcag caaaggggty
tectteteca ¢
aagctcecagg
cacagttgaa gaaggaaagt
CTTCTCCTEGGE CTGTCAGCCT
tttgtttect tggacttggg
caaaagagat gttcaaggagy
attattatct tatgeagatc

ttteteccat ccaccttcta

tgggaatgat ttgattaget
caga

attttogtga ctaggagagt
tagatetgac gaagactaat
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Seq ID: 125

8/21
Figure 4 continued

>chzy_ch-v-004_418-420delGAG

-

gattaagctt tteatgattc

61 tgtgegatte, tttgetatty
121 ctttecagcay cttggctgaa
181 agcaaacage agcactcagce
241 ggcgATGGAC CTCATCCCAA
301 GGTGCTCCTC TATCTgtgag
361 gtgctaatecg ggccectttt
421 tagctgaagt gttggacget
481 gaatgaataa ataageattt
541 gggacageat ttggtagtgg

ctcatagaac atgaactcaa
getgecageta tagcoctgee
gactgetgtyg cagggcagyy
taaaaggaag actcacagaa
ATTTGGCGGT GGAAACCTGG
taactgtecca aactectcte
cecttatetg ttttgaagat
acaaacgcat agaagttatt
ctcccatcea cettctaatt

(130)

PCT/EP01/15290

aagaggtcag caaagygggtg
tectteteca_geacataaat
aagctcecagg caaacagecc
cacagttgaa gaaggaaagt
CTTCTCCTGG CTGTCAGCCT
tttgttteet tggacttggg
caaaagagat gttcaag|aag
attatcttat gcagatctat
ttggtgacta ggagggttta

gaatgatttyg attagcttag

601 tgasaacatg gcageggeag a

Seq ID: 126

>chzx_ch~v-005_187C>T_ch-v-006_191-192insG

[

aggaaaggac ctgatgagty aatgcaatta ctgatgttgg

61 gtgtacatat tacctceccte tettgaccat tecagttect
121 gatctataaa gtcacaatcc ctgtgaccty atttctgtet

181 CGTACATRATG GEACTTTTTA AGAGACTGGG AATTCCAGGG

241 GGGRAATGIT TTGTCCTATC GTCAGgtgay ttgcttgage
301 gttgcaaaca tcagcttagt tccatcagta aaaatgececce
361 ggtttcacat tttcagaaat ggtgggactyg ggtgcagtgy
421 ctctgtgagg ccaagactgg caaattgett gagcccagga

Seg ID: 127

>peptide of ch~v-005_ch-v-006
1 MDLIPNLAVE TWLLLAVSLY LLYLYGTRIY GTF.]

Seqg ID: 128
>chzw_ch-v-007_143C>T

-

catagacaag ggtgagtcct tcagtactta gagaaaattc

61 cacttcaaat atattctctg ttttctitgte tticecttaa
121 ttcaactgce agtgaaagat agﬂaggcctg atttcattgg
181 =attagaggt agggtttatt ctatttaaaa taataatcaa
241 ccagGGTCTC TGGAAATTTG ACACAGAGTG CTATAAAAAG
301 agtattctga aaacctccat tggatagacc tgctactgtg
361 gatagtctet gcceaggtet teatgggatg aagetettgt
421 agaggttctc tgaaagaaga ggataattac ttgggagtag

481 cttgccgtta taaactatgt gecaaattcag ggaggtaaac

541 aaaatatgag aagaatctca taactgtttt gagataatta

601 ta

Seg ID: 129
>chzv_ch-v-008_199C>A

1 cagtatctet tcectgtttyg

61 ctgtgtgaga ctcttgctgt
121 gtcgtacaac taggggtaty
181 tggotecage tgcagaatlly
241 ACGTATGAAG GTCAACTCCC
301 CTAGTGAAAG AATGTTATIC
361 tttamataat gattgatcea
421 aaggttacct aaaaaatgta
481 ggtaacatct tgeaatcttg
541 tggcacaaaa gttaaaatgyg

atctgacgaa gactaatcaa

agttgctgtt attatttate
gagtaactca ccagecctet
cactttgtag ATATGGGACC
CCCACACCTC TGCCTTTGTT
ttecotctitt getteottatg
toccttoggag ggagttctga
atcatgcctyg taatcteage
gtttg

aagagtgact ttaaattcce
gacatctetg aatagettec
acgeaactgt tttcageeece
cttgtatttt gtttcctctc

gaccacatta ccctteateca
gtgtecacacc ctaatgaact
gattacataa cataatgatc
ggctagtgaa gtttaatcag
TGTGCTGGCC ATCACAGATC
TGTCTTCACA ARATCGAAGGY
ctgattaaat ttttattttg
caggaaggtt ccatgtacte
tatattgcaa tatatatcta
caaactacag gctgggeata

TATGGARARR TETGGGGYtY
aggaggttac cccactgecag
caacctaaat acasacagag
aatattgcaa tgggaatctg
aagacaaaga tgctccatag
ttgttageta caaagatcaa

tatgaagect tgggtgocte
agaacctaag gttgctgtgt
aaagtctgge ttcctggatg
ctecegttgte cccacacagh
CCGACGTGAT CAGRACAGTG |
taagcatcca ttttttgaaa
aaaaaaacat atattcacag
ttecatectgt ceoegeccagt
gtatattcat attatcaggt
atggctcatg cectg
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Figure 4 continued

Seq ID: 130
>chzv_ch-v-025_224C>T
cagtatctct tcoctgtthtg gaccacatta cectteatca
61 ctgtgtgaga ctecttgctgt gtgtcacacce ctaatgaact
121 gtcgtacaac taggggtatg gattacataa cataatgatce
181 tggctccage tgeagaatcy ggetagtgaa gtttaatcag
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC
301 CTAGTGAAAG AATGTTATTC TGTCTTCACA AATCGAAGGY
361 tttaaataat gattgatcca ctgattaaat ttttattttg
421 aaggttacct aasaaaatgta caggaaggtt ccatgtacte
481 ggtaacatct tgeaatcttyg tatattgcaa tatatatcta
541 tggcacaaaa gttaaaatgg caaactacag gctgggcata

=

Seq ID: 131
>chzv_ch-v-009_320C>A
1 cagtatctet tccchtgtttg gaccacatta cecttcatca
61 ctgtgtgaga ctcttgctgt gtgtcacacc ctaatgaasct
121 gtcgtacaac taggggtatg gattacataa cataatgake
181 tggctccage tgragaateg ggctagtgaa gtttaatcag
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC
301 CTAGTGAAAG AATGTTATﬂ@ TGTCTTCACA AATCGAAGGY
361 tttaaataat gattgatcca ctgattaaat ttttattttg
421 aaggttacct aasaaaatgta caggaaggtt ccatgtactc
481 ggtaacatct tgcaatctty tatattgeaa tatatatcta

541 tggcacaaaa gttaaaatgg caaactacay gctgggcata:

Seq ID: 132
>peptide of ch-v-009_320C>A
1 MWGTYEGQLP VLATTDPDVI RTVLVKECYY VFTNRRSLGP

Seq ID: 133
>chzv_ch-v-018_441-444insCTAARARAT
cagtatctet teccctgttitg gaccacatta ccctteatca
61 ctgtgtgaga ctcttgetgt gtgteacacc ctaatgaact
121 gtcgtacaac taggggtatg gattacataa cataatgatce
181 tggctecage tgeagaatcg ggctagtgaa gtttaatcag
241 ACGTATGAAG GTCAACTCCC TGTGCTGGCC ATCACAGATC
301 CTAGTGARAG AATGTTATTC TGTCTTCACA AATCGAAGGY
361 tttaaataat gattgatcca ctgattaaat ttttattttg
421 aaggttacct aaaaaatgta gaaggttcca
481 gcecagtggt aacatcttge aatcttgtat attgcaatat
541 atcaggttgy cacaaaagtt aaaatggcaa actacaggcet
601 g

-

Seq ID: 134
>chzt_ch-v-016_145T>G
agceggaaaac tcaaggaggt atgaaaataa gatgagtett
61 aatctgggga caggtagaaa gtaagatcac agtccgttte
121 tcgagcttoe taaaaatggt cttifdatctt tatgtacaga
181 tacaaaatgt cacttactge tccatgetgg agaaagccat
241 tgcacattta actacaggta ctgatctgtt ttgtgettag
301 GTATGGAGAT GTATTGGTGA GAAACTTGAG GCGCGAAGCA
361 CTTGRAAGAg taagtaggag cacagccaty gggttctgag
421 tgectgecat ggagtcegaca gtcgeactgt tgggttacte
481 gygcagegcty caactccaaa gagecaccta agagggagtyg
541 cagcaaggga aaagggcctt ctcotectgtg cacaggagec
601 ctt

i

(131)

PCT/EP01/15290

tatgaagect tgggtggete
agaacctaayg gttgctgtgt
aaagtctgge ttectgggty
cteftfgttgte cocacacagh
CCGACGTGAT CAGAACAGTG
taagcatcca ttttttgaaa
aaaaasacat atattecacag
ttecatcctgt cocgeccagt
gtatattcat attatcaggt
atggctcatg cctyg

tatgaagcct tgggtggete
agaacctaag gttgetghtgt
aaagtctgge ttectggatg
cteegttgte cccacacaghd
CCGACGTGAT CAGARCAGTG
taagcatcca ttttttgaaa
aaaaaaacat atattcacag
ttecatectgt cccgeoccagt
gtatattcat attatcaggt
atggcteatyg coty

VGFMKSAISL AFDEEWKRIR

tatgaagcct tgggtggete
agaacctaag gttgetgtgt
aaagtctgge ttcctgggty
cteegttgte cccacacagh
CCGACGTGAT CAGAACAGTG
taagcatcca ttttttgaaa
aaaaaaacat atattcacag
tgtactctte atectgtece
atatctagta tattcatatt
gggcataatyg gctecatgeet

aattagaaat gtaaagaatg
caaggggtag tccactgagt
aaagacatca caaaattcat
atcectbtctgyg gacttgagte
ATGTTCCCCA TCATTGCCCA
GAGAAAGGCA AGCCTGTCAC
ctgtcatgag cccttecage
cagtgaccag acaaaagcag
gcteccatga ggcggeaagt
aggatttact tatctgttaa
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Seq ID: 135
>chzt_ch-v-019_241T>C
agcggaaaac tcaaggaggt
61 aatctgggga caggtagaaa
121 tcgagettec taaaaatggt
181 tacaaaatgt cacttactge
241 chacactta actacaggta
301 GTATGGAGAT GTATTGGTGA
361 CTTGAAAGAg taagtaggag
421 tgcctgerat ggagtegaca

N

10/21
Figure 4 continued

atgaaaataa
gtaagatcac
cttttatctt
tecatgetgg
ctgatctygtt
GAAACTTGAG
cacagccatg
gtegecactgt

481 ggcagegctg caactccaaa gagccaccta

541 cagcaaggga aaagggeoctt
601 ctt

Seq ID: 136

ctotectgtg

>chzg ch-v-010_132-133insGTC

1 attggacatg atagctagat

61 aatgtttttg ttcactggtg
121 gggagggaag tc
181 acgagtcact ttctgcocaaa
241 TCAGCTGATG ATTGACTCCC
301 agtgcttctg agggctactg
361 caggaagtat tccaggaaga
421 tgttataaat ggtagctgga
481 ctgaaagggc aaccctaage
541 cacctacatg agatcaaatg
601 ctacttggaa atttatatca

Seqg ID: 137
>chzqg_ch-v-011_364G>T

1 attggacatg atagctagat

61 aatgtttttg ttcactggty
121 gggagggaag tcaagaaggy
181 agtcactttc tgccaaagaa
241 GCTGATGATT GACTCCCAGA
301 gcttectgagg getactggeg
361 gaaftattee aggaagatga
421 tataaatggt agctggagge
481 aaagggcaac cctaagcaaa
541 ctacatgaga tcaaatgcca
601 cttggaaatt tatatcaaac

Seg ID: 138
>chzp_ch-v-012_269G>A
agataaagta cttttaggat
61 gaaatgctct ctetggaaat
121 gtggcccaca atcatgtaga
181 ggcecotgtat aagatacata
241 tteccattttt tettottggy
301 tgtacgttga cctgatttac
361 GAGCTCGCAG CCCAGTCAAT
421 CTTTCCTTCA CTTTATATGA
481 GAGATTGATG CAGTTTIGCC
541 ggtgaagcct tagcaaaaat
601 taatcactga ttccttcact
661 gamacataga gaacggttuc
721 cctyggttcac ctgtttactg

-

ttgtttcagy
actcaggtaa
gggaggttga
gaaatctectc
AGAATTCGAA
geggggacac
tgagaatttt
ggeactttece
aaacctagaa
ccagttcteca
aacata

ttgtttcagy
actcaggtaa
aggttgagga
atctctectt
ATTCGRAAGA
gggacactaa
gaatttttge
actttccaga

gatgagtctt
agtcegttte
tatgtacaga
agaaagccat
ttgtgettag
GCGGGERAGCA
gggttctgag
tgggttacte
agagggagty
cacaggagcc

aaaacatcck

aattagaaat
caaggggtag
aaagacatca
atccttehgg
ATGTTCCCCA
GAGAAAGGCA
ctgtcatgag
cagtgaccag,
gctoccatga
aggatttact

gcotttecaag

(132)

PCT/EP01/15290

gtaaagaatg
tccactgagt
caaaattcat
gacttgagte
TCATTGCCCA
AGCCTGTCAC
ccettecage
acaaaagcag
ggcggcaagt
tatctgttaa

gatttagaty

cacgtcttca agaagccata gggaggtiga

ggactgcact
cttttgette
AGARACTGAG
taagagggag
tgccacatag
agaagoccac
tycttggagy
gcctececteca

aaaacatcet
cacgtettca
ctgcactttt
ttgcttctay
AACTGAGTCC
gagggaggge
cacatagcag
agcccacagy

tttgatttac
tagCACCGAC
TCCCACAAAG
ggccttgtte
cagaacaaca
aggtatagce
acagtcagtyg
gatccaccaa

gectttccaag
agaagccata
gatttacttc
CACCGACTAG
CACAARAGgta
cttgttetga
aacaacacac
tatagecatyg

cctagaatge ttggaggaca gtcagtggtt
gttcteagee teccteccagat ccaccaagtg

ata

cattcaaggc
tacagcagtg
ccttgggaaa
tcagaatgaa
attagagalalc
ctaaaatgtc
AATCTTCATT
ACTGGCCACT
CAATARGgtY
geetecteac
gacataatgt
tactggeaga
ttatcacaat

acacacccat
ctggtgctag
acctggatta
aaccactcee
ttcacttaga
tttccktcteo
TTTGCTGGCT
CACCCTGATG
aggggatgac
cactccccag
aggaagecte
agcataagat
aatgctaagt

aacactgagt

ttetgactte
TAGATTTCCT
gtaaccaagy
tgaaaatgtyg
cacatttaga
atgttccagg
gtttgtggat
gtgagaacct

gatttagatg

gaggttga
tgacttcacg
ATTTCCTTCA
accaaggagt
aaatgtgcay
atttagatgt
ttccaggety
tgtggatcac
agaacctcta

atgtaagaca

gatgccatga tgaggagtgt

aaatgatttt
agtgtgactt
tttcatctaa
tttcagCTCT
ATGAAACCAC
TCCAGCAGAA
ccctggagat
gagaattttt
tgaggagaaa

gaegtcatect
tgaattgett
getgtgatgt
GTCTGATCTG
CAGCAGTGTT
ACTGCARRAG
gaagggaaga
ataaaaagca
aacaaaggga

ctttgtacaa tattgctgge

aszaaaaaaaa

aaaaaaaaaa
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781 aaaaaaaaaa aggagtytgg

Seq ID: 139
>chzm_ch-v-013_167A>G
gtcectggog tgaggatggt
61 agtaggtcac tgagcacatc
121 gatcatttac cagtatgagt
181 actcagttga gagttaattc
241 CACCACCTAC CTATGATGCC
301 CACTCAGATT ATTCCCAGTT
361 TCAATGGGGT ATTCATTCCC
421 ATGACCCAAA GTACTGGACA
481 ggaaatggay ctcaccctga
541 atgacaatcy tgtggttgta
601 taattatcaa actttacaaa
661 ccagcacaag acaaagataa

-

11/21
Figure 4 continued

cgagaagatg gccaaacagg

cttgaatatce tectacatte
aatggacatg ccagttatta
tattctetgg agettetaat
aaaatctcag attatccaat
GTGGTACAGA TGGAGTACCT
GCTATTAGAC TTGAGAGGAC
AAAGGGTCAA, TGGTGGTGAT
GAGCCTGAGG AGTTCCGCCC
cceaggctygy ttcaageata
caatcatttg cttgtaagtc
ccacagacta gaaaaaacga
tcaattatgt cectgtggge

721 atttttamaa attagaatgg
781 taacaggasa ctatc

Seq ID: 140

tatcactttt tatttggttt

>chzm_ch-v-017_248-249insT

-

gteectggag tgaggatggt

61 agtaggtcac tgagcacatc
121 gatcatttac cagtatgagt
181 actcagtiga gagttaattc
241 CACCACCT@A CCTATGATGC
301 ACACTCAGAT TATTCCCAGT
361 ATCAATGGGG TATTCATTCC
421 CATGACCCAA AGTACTGGAC
481 gygaaatgga gotcaccctyg
541 catgacaate gtgtggttgt
601 ataattatca aactttacaa
661 cccagcacaa gacaaagata

cttgaatatc tcctacatte

aatggacatg ccagttatta

tattctctgyg agettctaat
aaaatctcag attatccaat
CGTGGTACAG ATGGAGTACT
TGCTATTAGA CTTGAGAGGA
CAAAGGGTCA ATGGTGGTGA
AGAGCCTGAG GAGTTCCGCC
acccaggetyg gttcaageat
acaatcattt gcttgtaagt
accacagact agaaaaaacy
atcaattatyg tcecctgtggg

721 gatttttaaa aattagaatg
781 ttaacaggaa actatc

Seqg ID: 141

gtatcacttt ttatttggtt

>peptide of ch-v-017_248-249insT

1 ALSDLELAAQ SIIFIFAGYR

Seq ID: 142
>chzm_ch-v-014_643C>T
gtcectgggg tgaggatggt
61 agtaggtcac tgagcacatc
121 gatcatttac cagtatgagt
181 actcagttga gagttaattc
241 CACCACCTAC CTATGATGCC
301 CACTCAGATT ATTCCCAGTT
361 TCAATGGGGT ATTCATTCCC
421 ATGACCCAARA GTACTGGACA
481 gygaaatggag ctcaccctga
541 atgacaatcg tgtggttgta
601 taattatcaa actttacaaa
661 ccagcacaag acaaadataa

.

TTSSVLSFTL YELATHPDVQ

cttgaatate tcctacatte
aatggacatg ccagttatta
tattctetgy agettetaat
aaaatctcag attatccaat
GTGGTACAGA TGGAGTACCT
GCTATTAGAC TTGAGAGGAC
AARGGGTCAA TGGTGGTGAT
GAGCCTGAGG AGTTCCGCCC
cccaggetgy ttcaagcata
caatcatttg cttgtaagtc
ccacagacta gaaaaaacga
tcaattatgt ccetgtggge

721 atttttaaaa attagaatgg
781 taacaggaaa ctatc

tatcactttt tatttggttt

(133)

PCT/EP01/15290

aacage

ataactccte cacacatcte
asatacttca cgaatactat
acttcadglag tactgeatgg
tetgtttett tcocttecagG
TGACATGGTG GTGAATGAAA
TTGCAAGARA GATGTTGAAA
TCCAACTTAT GCTCTTCACC
TGAAAGgtac aagtctccag
ttetgeotet cttaatctac
tttttatcac aaaaaagtga
aactacatcc atccacagte
atttttctac gectatatag
gaattgetge ttacttgatt

ataactccte cacacatcte
aaatacttca cgasatactat
acttcaatag tactgecatgg
tetgtttett tecttecags
TTGACATGCT GGTGRATGAA
CTTGCAAGAA AGATGTTGAA
TTCCAACTTA TGCTCTTCAC
CTGRRAAGgta caagtcteca
attctgeete tottaateta
ctttttatca casaaaagty
aaactacatc catccacagt
catttttcta cgectatata
tgaattgetg cttacttgat

OKLQKEIDAV LPNKAPEYL]

ataactccte cacacatote
aaatacttca cgaatactat
acttcaatag tactgeatgg
tetgtttett tecttccags
TGACATGGTG GTGAATGAAA
TTGCAAGARA GATGTTGAAA
TCCAACTTAT GCTCTTCACC
TGAAAGgtac aagtctccag
ttetgectet cttaatctac
tttttatcac aaaazaagtga
atccacagte
atttttetac gectatatag
gaattgctge ttacttgatt

o

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

WO 02/053775

1

2/21

Figure 4 continued

Seq ID: 143

>chzn_ch-v-015_351T>C

caggectgge acagagtcag tgctccataa
61 ttttactatc cagtatttac ccagcttata

121 tgttaagagt cgtttttata tgcttgcaaa

181 tccatctttt cttetttcac tteatttatt

241 gATCCCCTTG AAATTAGACA CGCAAGGACT

301 GGTGGATTCA AGAGATGGAA CCCTAAGTGG

361 ggtcttcaag aaagetgtge cccagaacac

421 gaasataaaga tgggcttaat ctaatgtact

i

481 ttgagctctc ccagagtety tgtagagtgt

541 aggtaagtga cagataggta gactcagctt
601 cctctagtta gcatta

Seqg ID: 145
>peptide of ch-v-001_406C>A
..1 PVAIRLERTC KKDVEINGVF IPKGSMVVIP

Seq ID: 206

>chyu_ch-v-048_206G>A

catttagtce ttgtgagcac ttgatgattt
61 ttcttbttga taatgaagta ttttaaacat
121 tacccacgta tgtaccacce agecttaacga
181 ctttaaagag ctottttgte tttea tatc
241 tcatatgaag ccttgggtgg ctcctgtgtd
301 actagaacct aaggttgctg tgtgtegtac
361 atcaaagtct ggcttcctgy gtgtggetcee
421 cagctcegtt gteccccacac agRA

=

Seq ID: 207
>chzk_ch-v-037_230T>C
tggtcaccca ccatgtgtac agtacecctge
61 ccagactgtg cccttgagga actcacctet
121 gggtggtaga gaggaaatag gacaatagga
181 gaggamatgg ttacatctgt gtgaggaggt
241 tgtctggectyg ggecttgcaag gatgtgtagg
301 gcagagggaa ttgcatgygt aaagatctge
361 attctggaat gaagacagcc atggaaacaa
421 atgecaatgg ctecacttca gtttctgata
481 aactgattaa gttgtttatg attccecata
541 ggtgtgtgeg attctttget actggetgea
601 aaacatttca gcagcttgac ctaagactge
661l gcccagcaaa caacagcaca cagctgaaag
721 aagtggcgat ggacctcatc ccaaatttgy
781 gectggtget cctctatctg tcagtaactg

.

atattttgtt
gattaagtat
gcatttttgt
aattcteceat
TCTTCAACCA
AGAATGAgGEL
cagagattte
gcatgagtag
tgtgcattat
ctetgettet

fivaLHEDPRY

acctgectic
ataaaacatt
atgctctact

aaacgatgga

(134)

PCT/EP01/15290

tggtoagtge

gaagagttca agatacatgg

catatttttt
atgettgttt
GAAAARCCCA
attctaagga
aacttagtea
ttggtgattt
gtagtataaa
cataggacta

WIEPEEFRPE

aattttteac
atggagagtg
gtcatttcta

ctactttget
aactattgta

atasaacctt
togtacattca
ggaggtgace
cctctaccca

RESKKKDSID

tgacctaata
gcataggaga
accataatct

tettceceotot

agactcttge

aactaggagt
agctgoagaa

tagggtccag
gectaagggaa
ctgtgtgagy
tggtaaggaa
agtcatctag
agttgtaget
gggcaggtga
agaactcagg
gaatatgaac
gctgeageece
tgtgeaggge
taagacteag
cggtggaaac
tccagattce

ttggaccaca
tgtgtgtcac
atggattaca
tegggetagt

ggtcatgaaa
acaggcacag
gggataggag
agactttasld
ggggcacaag
tgtggggatyg
gaggatattt
ttccgtggac
tecaaaggagy
cacctectte
agggatgetce
aggagacagt
ctggettete
tetectetgt

ttacccttea
accctaatga
taacataatyg
gaagtttaat

gtaaataata
aaacccacaa
gcacccagag
agaaggggte
tacactgeag
gatttcaagt
aagaggcette
tccectgataa
taagcaaagg
tocagecacat
caggcagaca
tgaagaagge
ctggetgtea
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Seq

ID: 208

>chzk_ch-v-038_506C>T

-

61
121
181
241
301
361
421
481
541
601
661
721
781

Seqg

tggtcaceeca ccatgtgtac
ccagactgtg cccttgagga
gggtggtaga gaggaaatag
gaggaaatgg ttacatctgt
tgtctggctyg ggcttgcaayg
gcagagggaa ttgecatgggt
attctggaat gaagacagec
atgccaatgg ctccacttca
aactgattaa gttgtttatg
ggtgtgtgey attctttget
aaacatttca gcagcttgac
gcccageaaa caacagcaca
aagtggegat ggacctcatc
geetggtget cctetatetg

ID: 209

>chzk_ch-v-039_514T>C

P

61
121
181
.241
301
361
421
481
541
601
661
721
781

Seq

tggtcaccea ccatgtgtac
ccagactgtg cccttgagga
gggtggtaga gaggaaatag
gaggaaatgyg ttacatctgt
tgtctggety ggcttgcaag
gcagagggaa ttgcatgggt
attctggaat gaagacagcc
atgccaatgyg ctccacttca
aactgattaa gttgtttatg
gagtgtgtgeyg attetttget
aaacatttca geagcttgac
gcecagcaaa caacagcaca
aagtggcgat ggaccteatc
geetggtget cctctatetg

ID: 210

>chzh_ch-v-051_4557T>G

-

81
121
181
241
301
361
421
481
541
601
661
721
781

caaaaattag ctaggtgtgg
caggagaatc acttgaacct
tccagectgg gtgacagagt
tttgaagcac atacatttta
tttaatgttt tcaaaccatc
cacctettge attecattet
aacagtcaat tggtcaattg
ccacttcttt ctttacttic
cagccagatyg gtggocacac
gagacctagt agggtgagga
gtgggagtee aagcaagceag
agagcctaaa cagggcatgg
gtoggaaggg atoggtgagy
gtatactgga agccaggtgt

13/21
Figure 4 continued

agtaccctge
actcacctct
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctge
atggaaacaa
gtttctgata
attecfeata
actggetgea
ctaagactge
cagctgaaayg
ccaaatttgg
tecagtaactg

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attccccata
actggectgea
ctaagactgc
cagctgaaag
ccaaatttogy
tecagtaactg

tggtatgcac
ggaggcagay
gagatteccat
taacatacaa
tcecectgata
caactcccaa
attgggcaac
ccttectgag
attaaggtay
tcaagtaggt
agaaaatgte
agaacatatt
tttcactaca
gtcacttttg

tagggtccag
gctaagggaa
ctgtgtgaggy
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaatatgaac
gectgeagece
tgtgcaguge
taagactcag
cggtggaaac
tccagattee

tagggtccag
gctaagggaa
ctgtgtgagg
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaaclatgaac
gctgcagecee
tgtgecaggge
taagactcag
cggtggaaac
tccagattcee

ctataatcte
gttgecagtga
ctcaaaaaaa
ctgaatcect
tttctgogag
ctgtcttact
aggctaaaca
taaclgtatce
aaaagagagt
gttcacgtog
gacacagadgg
tagggcatga
taaaggggat
cagaaaagag

(135)

PCT/EP01/15290

ggtcatgaaa gtaaataata
acaggeacag aaacccacaa
gggataggag gcacccagag
agactttaat agaaggggtc
ggggcacaag tacactccag
tgtggggatg gatttcaagt
gaggatattt aagaggcttc
tteegtggac tccectgataa
tcaaaggagg taagcaaagg
caccteette tecageacat
agggatgcte caggcagaca
aggagacagt tgaagaaggc
ctggettete ctggctgtea
tctectetgt

ggtcatgaaa gtaaataata
acaggcacag aaacccacaa
gggataggag gcacccagag
agactttaat agaaggggtc
ggggcacaag tacactccag
tgtggggatyg gatttcaagt
gaggatattt aagaggcttc
ttecegtggac tcectgataa
tcaaaggagy taagcaaagg
cacctectte tccageacat
agggatgctc caggeagaca
aggagacagt tgaagaagge
ctggcttcte ctyggctgtea
teteetetgt

agctacccay gaggetgagg
gccgagacge accattacac
aaaaaaaaaa attatgeott
tattatatta ttagttttga
atgggaaaca tgttttctta
gcaatgaaca cttaataaga
cactecattce ttgtctgtece
taaagtcatt aggtgggtgg
gtcatgatgg ttccaagtca
agaaacagcec cggectgtgt
ggtggectga aaaagcagee
ggtgaggagy gcatccatga
tgatgaaata agtaaataaa
tecatggatte agaaagy
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Seq

14/21
Figure 4 continued

ID: 211

>chzh_ch-v-052_577G>A

-

61
121
181
241
301
361
421
481
541
601
661
721
781

Seq

caaaaattag ctaggtgtgg tggtatgecac
caggagaatc acttgaacct ggaggcagag
teocagectgo gtgacagagt gagattccat
tttgaagcac atacatttta taacatacaa
tttaatgttt tcaaaccatc tcccetgata
cacctcttge attccattet caactcccaa
aacagtcaat tggtcaattg attgggcaac
ccacttettt ctttacttte cecttcotgag
cagccagatg gtggecacac attaaggtag
gagacctagt agggtgagga tcaagtaggt

gtgggagtce aagcaagcag agaaaatgtc

agagcctaaa cagggcatgg agaacatatt
gtaggaaggg atgggtyagg tttcactaca
gtatactgga agccaggtgt gtcacttttg

ID: 212

>chzw_ch-v-053_163G>A

1
61
121
181
241
301
361
421
481
541
601

Seq

catagacaag ggtgagtccet tcagtactta
cacttcaaat atattctctg ttitcttgte
ttcaactgce agtgaaagat agcaggectg
aattagaggt agggtttatt ctatttaaaa
ccagGGETCTC TGGAAATTTG ACACAGAGTG
agtattctga aaacctccat tggatagacce
gatagtctct gcccaggtet. tcatgggaty
agaggttctc tgaaagaaga ggataattac
cttgecgtta taaactatgt gcaaattcag
aaaatatgag aagaatctca taactgttit
ta

ID: 213

>chzw_ch-v-054_444T>A

.

61

21
181
241
301
361
421
481
541
601

Seq

catagacaag ggtgagtcct tcagtactta
cacttcaaat atattctctg ttttettgte
tcaactgee agtgaaagat agcaggeocty
aattagaggt agggtttatt ctatttaaaa
ccagGGETCTC TGGAAATTTG ACACAGAGTG
agtattetga aaacctccat tggatagace
gatagtotet gcceaggtet tcatgggatg
agaggttcte tgamagaaga ggafaattac
cttgecgtta taaactatgt gcaaattcag
aaaatatgag aagaatctca taactgtttt
ta

ID: 214

>chzt_ch-v-043_294T>C

=

61
121
181
241
301
361
421
481
541

agcggaaaac tcaaggaggt atgaaaataa
aatctgggga caggtagaaa gtaagatcac
Iegagettce taaaaatggt cttttatctt
tacaaaatgt cacttactgc tccatgetgg
tgcacattta actacaggta ctgatctgtt
GTATGGAGAT GTATTGGTGA GAAACTTGAG
CTTGAAAGAg taagtaggag cacagccatg
tgcctgecat ggagtegaca gtcgcactgt
ggcagcgetg caactccaaa gagccaccta
cagcaaggga aaagggcctt ctctectgry

ctataatcte
gttgecagtga
ctcanaaaaa
ctgaatcect
tttetgggag
ctgtcttact
aggctaaaca
taacttatce
aasagagagt
gttcac@tgg
gacacagagg
tagggcatga
taaaggggat
cagaaaagag

gagaaaattc
ttteccottaa
atttcattgg
taataatcaa
CTATAAAAAG
tgctactgtyg
aagctettgt
ttgggagtag
ggaggtaaac
gagataatta

gagaaaattc
ttteccttaa
atttcattgg
taataatcaa
CTATARARAG
tgctactgtyg
aagctecttgt
ttgggagtay
ggaggtaaac
gagataatta

gatgagtett
agtecegttte
tatgtacaga
agaaagccat
ttgtgcttag
GCGGGARAGCA
gggttetgag
tgggttacte
agagggagtg
cacaggagec

(136)

PCT/EP01/15290

agctacccag gaggetgagy
gecgagacge accattacac
aaaaaaaaaa attatgectt
tattatatta ttagttttga
atgggaaaca tgttttctta
gcaatgaaca cttaataaga
cactcattcc ttgtotgtte
taaagtcatt aggtggatgy
gtcatgatgg ttecaagtca
agaaacagce cggectgtgt
ggtggcctga aaaagcagcc
ggtgaggagy gcatccatga
tgatgaaata agtaaataaa
tcatggattc agaaagg

aagagtgact ttaaattcce
gacatctctg aatagettec
ac@caactgt tttcagccece
cttgtatttt gtttectcte
TATGGAAAAR TGTGGGCOLy
aggaggttac cccactgcag
caacctaaat acaaacagag
aatattgcaa tgggaatctg
aagacaaaga tgctccatag
ttgttageta caaagatcaa

aagagtgact ttaaattcce
gacatctetyg aatagettee
acgcaactgt tttcageecc
cttgtatttt gtttectcte
TATGGAAARA TGTGGGGgtY
aggaggttac cccactgcag
caacctaaat acaaacagag
aatattgcaa tgggaatctg
aagacaaaga tgctccatag
ttgttagecta caaagatcaa

aattagaaat gtaaagaatg
caaggggtag tcrcactgagt
aaagacatca caaaattcat
atccttetgg gacttgagte
ATGTTCCCCA TCALrGCCcA
GAGRAAGGCA AGCCTGTCAC
ctgtcatgag cecticeage
cagtgaccag acaaaagcag
geteccatga ggcyggeaagt
aggatttact tatctgtta
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Figure 4 continued

601 ctt

Seq ID: 215
>peptide of ch-v-043_294T>C
1 SLAEDEEWKR IRSLLSPTFT SGKLKEMFPI

Seq ID: 216
>chzt_ch-v-055_444G>a
agcggaaaac tcaaggaggt atgaaaataa
61 aatctgggga caggtagaaa gtaagatcac
121 tegagettoe tamaaatggt cttttatctt
181 tacaaaatgt cacttactge tecatgetgy
241 tgcacattta actacaggta ctgatctgtt
301 GTATGGAGAT GTATTGGTGA GAAACTTGAG
361 CTTGARAGAY taagtaggag cacagccatg
421 tgcctgecat ggagtcgaca gtodeactgt
481 ggcagegetg caactccaaa gagccaccta
541 cagcaaggga aaagggcectt ctetcctgtg
601 ctt

-

Seq ID: 217
>chzs_ch-v-050_437G>A
cagagcttac atatcttata tecatccacac
61 tgggtctetg tcttectatg actgggetee
121 ggtgtctcca tecacccccag catagggeca
181 ctgagggadgt agatggaaga tgattcagca
241 tgtcttgact ggatatgtgg gtttcttget
301 ctgattttaa tttteccatat ctttctecac
361 TGATTACTGG CACATCATTT GGAGTGRACA
421 TTGTGGAGAG CACTAAE%AG TTCCTAARAT
481 TAAgtatgty ggetattatt totttetete
541 aattcacata tcgtataatt catccactta
601 tcaaaaatat gtatgaccat tactattgta
661 tcacacactt tagctgtcaa caccccacca
721 caactttetg cctetataga tttgectatt

-

Seq ID: 218
>ches_ch-v-056_467A>G
cagagcttac atatcttata tcatccacac
61 tgggtctetyg tettectatg actgggetece
121 ggtgteteca tcacccceag catagggcca
181 ctgagggagt agatggaaga tgattcagea
241 tgtcttgact ggatatgtgg gtttettget
301 ctgattttaa ttitccatat ctttcteccac
361 TGATTACTGG CACATCATTT GGAGTGAACA
421 TTGTGGAGAG CACTAAGAAG TTCCTAAAAT
481 TAAgtatgtyg ggctattatt tetttctctc
541 aattcacata tcgtataatt catccactta
601 tcaaaaatat gtatgaccat tactattgta
661 tcacacactt tagctgtcaa caccccacca
721 caactttetg cctectataga tttgoctatt

-

HaovepvLvr

gatgagtett
agtcogttte
tatgtacaga
agaaagccat
ttgtgcttag
GCGGGAAGCA
gggttctgag
tgggttactc
agagggagty
cacaggagce

tcaacacatg
ttgaccteag
gctceatcac
gatagttcty
gcatgtatag
tcagCATCTT
TCGACTCTCT
TTGETTTCTT
tttttaaaaa
aaaggtacaa
aactaaaatg
caaaccccac
ctggacactt

tcaacacatg
ttgacctcag
gcteccaktcac
gatagttetg
gcatgtatag
tcagCATCTT
TCGACTCTCT
TTGETTTCTT
tttttaaaaa
aaaggtacaa
aactaaaatg
caaaccceac
ctggacactt

(137)

PCT/EP01/15290

NDRREAEKGK PVTLKDIFGA

aattagaaat gtaaagaatg
caaggggtayg tccactgagt
aaagacatca caaaattcat
atccttctgy gacttgagte
ATGTTCCCCA TCATTGCCCA
GAGAARGGCA AGCCTGTCAC
ctgteatgag ccctteccage
cagtgaccag acaaaagcagq
getceccatga ggeggcaagt
aggatttact tatctgttaa

ctactgtagt tgtctgataa
aggtgagtct aactcagett
tggcaccaga taaccaccti
aaagtctgtg gcetctttatg
tggaaggacg gtaagaggtyg
TGGEGCCTAC AGCATGGATG
CAACAATCCA CAAGACCCCT
AGATCCATTA TTTCTCTCAA
taactgecttt cttgacatat
ttecattgtt tttaagataa
tttttgteaa tctagagece

-tgccetaage atccaataat

catagaaata atatcatt

ctactgtagt tgtctgataa
aggtgagtct aactcagctt
tggcaccaga taaccacctt
aaagtctgtg gctetttatg
tggaaggacy gtaagaggtg
TGGGGCCTAC AGCATGGATG
CAACAATCCA CAAGACCCCT
RAGATCCEPTA TTTCTCTCAA
taactgecttt cttgacatat
tteccattgtt tttaagataa
tttttgtcaa tctagagecc
tgccctaage atccaataat
catagaaata atatcatt
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Seq ID: 219

>chzs_ch-v-057_

-

cagagcttac

61 tgggtctcty
121 ggtgteteea
181 ctgagggagt
241 tgtcttgact
301 ctgattttaa
361 TGATTACTGG
421 TTGTGGAGAG
481 TAAgtatgtg
541 aattcacata
601 tcaaaaatat
661 tcacacactt
721 caactttctg

Seq ID: 220

583C>T

atatcttata
tettectatg
tecacccecay
agatggaaga
ggatatgtgy
ttttcecatat
CACATCATTT
CACTAAGAAG
ggctattatt
tegtataatt
gtatgaccat
tagctgtcaa
cctetataga

>chzs_ch-v-058_650A>G

1 cagagcttac

61 tgggtctctg
121 ggtgtcteca
181 ctgagggagt
241 tgtcttgact
301 ctgattttaa
361 TGATTACTGG
421 TTGTGGAGAG
481 TAAgtatgtg
541 aattcacata
601 tcaaaaatat
661 tcacacactt
721 caactttctg

Seq ID: 221

atatcttata
tettectatyg
tcacacccag
agatggaaga
ggatatgtygg
ttttccatat
CACATCATTT
CACTAAGRAG
ggctattatt
tegtataatt
gtatgaccat
tagetgteaa
cctctataga

>chzr_ch-v-059_205T>C

1 agaaggtgcce
61 tcagtcgeey
121 catgatgttc
181 cattttcaat
241 ACCCCAGTTT
301 AGTRAATCTG

attgatctca
gcctgaaaga
ttattcttat
gatticcttt
TTGAAGCATT
TARACAGAAT

16/21
Figure 4 continued

tcatccacac
actgggetec
catagggeca
tgattcagca
gtttettget
ctttectecac
GGAGTGRACA
TTCCTARAAT
tetttetete
catccactta
tactattgta
caccccacca
tttgectatt

tcatccacac
actgggetce
catagggceca
tgattcagca
gtttettget
ctttetecac
GGAGTGAACA
TTCCTAAMAT
tctttetete
catccactta
tactattgta
caccccacca
tttgectatt

ctgctgtagt
agggcaaaca
tactggtaga
tottfdatttt
ARATGTCTCT
GAAGA GT

361 gatggtggtt
421 agcatgtatc
481 catttggtag

aaatgacgat
tgtattttta
aaataaagaa

gtttaggttt
aaaataaaga
ggagattygg

541 catttaassac ttgaaatcag gcacaacaat
601 taaaatttta ccacttctet teccetttaat

661 aaaatatatt

tcaacacatyg
ttgacctcag
gcteceatcac
gatagttcty
gecatgtatag
tecagCATCTT
TCGACTCTCT
TTGETTTCTT
tttttaaaaa
aaaggtacaa
Zactasaaty
Caaaccccac
ctggacactt

tcaacacatg
ttgacctcag
gctecatcac
gatagttctyg
gcatgtatag
tcagCATCTT
TCGACTCTCT
TTGGTTTCTT
tttttaaaaa
aaaggtacaa
aactaaaaty
caaaccccad
ctggacactt

ggtgttteet
tgataaaagy
gaaaattata
gtttitcceca
CTGTTTCCAA
CGCCTCRACG
tgataaattt
cagagaactt
gaaggagatyg
tagtatgtca
aaattgtcaa

ctactgtagt

(138)

PCT/EP01/15290

tgtctgataa

aggtgagtct aactecagett

tggcaccaga
aaagtctgtg
tggaaggacy
TGGGGCCTAC
CAACAATCCA

AGATCCATTA:

taactgettt
ttftlattgtt
tttttgteaa
tgccctaage
catagaaata

ctactgtagt

taaccacctt
gctctttatg
gtaagaggtg
AGCATGGATG
CARAGACCCCT
TTTCTCTCAR
cttgacatat
tttaagataa
totagagece
atccaataat
atatcatt

tgtctgataa

aggtgagtct aactcagctt

tggcaccaga
aaagtctgtg
tggaaggacg
TGGGGCCTAC
CAACAATCCA
AGATCCATTA
taactgettt
ttcecattgtt
teetegtealg
tgcectaage
catagaaata

atgtatagac

taaccacctt
getetttatg
gtaagaggty
AGCATGGATG
CAAGACCCCT
TTTCTCTCAA
ctitgacatat
tttaagataa
tctagageee
atccaataat
atatcatt

ctgeceoettge

aatgggttec agttgagaat

attgctccag
cagTACTCTT
AAGATACCAT
ACAAACRRARA
agattttata
atgtttagaa
agaatgagte
tgatataaac
aggataaagt

gtaragtttg
TCCATTCCTT
AAATTTTTTA
Ggtaaaatct
cacatgatag
caagagaagc
agagagatag
agtattgaga
ttectgttiy
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Seq ID: 222
>chzr_ch-v-060_496A>C

agaaggtgce attgatctea
61 tcagtcgecg gectgaaaga
121 catgatgtte ttattcttat
181 cattttcaat gatttccttt
241 ACCCCAGTTT TTGRAGCATT
301 AGTAAATCTG TAAACAGAAT
361 gatggtyggtt aaatgacgat
421 agcatgtatc tgtattttta
481 catttggtag

[N

17721

Figure 4 continued

ctgetgtagt
agggcaaaca
tactggtaga
tgtttotttt
AAATGTCTCT
GAAGAAAAGT
gtttaggttt
aaaataaaga
ggagattgag

541 catttaaaac ttgasatcag gecacaacaat

601 taaaatttta ccacttctet
661 amaatatatt

Seq ID: 223
>chzp_ch-v-062_173G>A
agataaagta cttttaggat
61 gaaatgctct ctctggaaat
121 gtggcccaca atcatgtaga
181 ggccctgtat aagatacata
241 ttccattttt tcttcttggg
301 tgtacgttga cctgatttac
361 GAGCTCGCAG CCCAGTCAAT
421 CTTTCCTTCA CTTTATATGA
481 GAGATTGATG CAGTTTTGCC
541 gytgaagcect tagcaaaaat
601 taatcactga ttccttcact
661 gaasacataga gaacggttgc
721 cctggtteac ctgtttactg
781 aaaaaaaaaa aggagtgtgg

-

Seq ID: 224
>chzp_ch-v-063_312C>T

1 agataaagta cttttaggat
61 gaaatgctet ctetggaaat
121 gtggeccaca atcatgtaga
181 ggccctgtat aagatacata
241 ttccattttt tcttettggg
301 tgtacgttga dftgatttac
361 GAGCTCGCAG CCCAGTCAAT
421 CTTTCCTTCA CTTTATATGA
481 GAGATTGATG CAGTTTTGCC
541 ggtgaagcct tagcaaaaat
601 taatcactga tteccttcact
661 gaaacataga gaacggttyc
721 cctggtteoac ctgtttactg
781 asraaaaaaa aggagtgtgy

tocctttaat

cattcaaggce
tacagcagtg
ccttgggaaa
tcagaatgaa
attagagagc
ctaaaatgtc
AATCTTCATT
ACTGGCCACT
CAATAAGgtY
gectecteac
gacataatgt
tactggcaga
ttatcacaat
cgagaagatyg

cattcaaggce

tacagcagty”

cettgggaaa
teagaatgaa
attagagagc
ctaaaatgte
AATCTTCATT
ACTGGCCACT
CAATAAGgtg
gectecteac
gacataatgt
tactggcaga
ttatcacaat
cgagaagaty

ggtgttteet
tgataaaagy
gaaaattata
gtttttcceca
CTGTTTCCAA
CGCCTCAACG
tgataaattt
cagagaactt
gaaggagatg
tagtatgtca
aaattgtcaa

acacacccat
ctggtgctgy
acctggatta
aaccactceca
ttcacttaga
tttcetectee
TTTGCTGGCT.
CACCCTGATG
aggggatgac
cactccccag
aggaageccte
agcataagat
aatgctaagt
gccaaacagy

acacacccat
ctggtgctgyg
acctggatta
aaccactcce
ttcacttaga
tttectetee
TTTGCTGGCT
CACCCTGATG
aggggatgac
cactcecccag
aggaagcectc
agcataagat
aatgctaagt
gecaaacagyg

(139)

PCT/EP01/15290

atgtatagac ctgeccttge
aatgggttec agttgagaat
attgctecag gtaaagtttg
cagTACTCTT TCCATTCCTT
AMGATACCAT AAATTTTTTA
ACAAACARAAA Ggtaaaatct
agattttata cacatgatag
atgtttagaa  caagagaagc
agaatgagtc agagagatag
tgatataaac agtattgaga
aggataaagt ttcctgtttag

aacactgagt atgtaagaca
gatgccatga tgaggagtgt
asatgatttt gdaltcatect
agtgtgactt tgaattgett
tttecatctaa gectgtgatgt
tttcagCTCT GTCTGATCTG
ATGAAACCAC CAGCAGTGTT
TCCAGCAGAR ACTGCRAAAG
ccctggagat gaagggaaga
gagaattttt ataaaaagca
tgaggagaaa aacaaaggga
ctttgtacaa tattgetgge
aaaaaaaaaa aaaaaaaaaa
aacagc

aacactgagt atgtaagaca

ccatga tgaggagtgt
aaatgatttt gegtcatcet
agtgtgactt tgaattgett
tttcatctaa getgtgatgt
ttteagCTCT GTCTGATCTG
ATGAARACCAC CAGCAGTGTT
TCCAGCAGAA ACTGECAARRG
cectggagat gaagggaaga
gagaattttt ataaaaagca
tgaggagaaa aacaaaggga
ctttgtacaa tattgctgge
aaaaaaaaaa aaaaaaaaaa
aacagc

ka
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Seq

ID: 225

>chzn_ch-v-044_2397>C

1
61
121
181
241
301
361
421
481
541
601

Seq

>chzy ch-v-066

.

61
121
181
241
301
361
421
481
541
601

Seq

>chzy_ch-v-067

[

61
121
181
241
301
361
421
481
541
601

Seq

>chzu_ch-v-068

.

61
121
181
241
301
361
421
481
541
601

caggcctgge
ttttactatc
Etgttaagagt
tecatetttt
gATCCCCTTG
GGTGGATTCA
ggtcttcaag
gaaataaaga
ttgagcetete
aggtaagtga
cctetagtta

ID: 226

gattaagctt
tgtgegatte
cttteageag
agcaaacagc
ggcgATGGAC
GGTGCTCCTC
gtgctaatcg
aagtagctga
tatgaatgaa
ttagggacag
caatgaaaac

ID: 227

gattaagcett
tgtgcgattc
ctttcagcag
agcaaacagc
ggCegATGGAC
GBTGCTCCTC
gtgctaateg
aagtagctga
tatgaatgaa
ttagggacag
caatgaaaac

ID: 228

gaacagttee
gagaccacac
gaggetagge
tacagtcaat
aagatcacca
GTGGGATTTA
TCATTGCTGT
tcttaattag
tttccaagygy
cagaaaagac
ccatatcett

acagagtcag
cagtatttac
cgtttttata
cttetttcac
AAATTAGACA
AGAGATGGAA
aaagctgtgac
tgggcttaat
ccagagtety

18/21
Figure 4 continued

tgctecataa
ccagettata
tgcttgecaaa
ttcatttatt
CGCAAGGACT
CCCTAAGTGG
cccagaacac
ctaatgtact
tgtagagtgt

atattttgtt
gattaagtat
geattritgt
aattctecat
TCTTCAACCA
AGAATGAgtL
cagagattte
gcatgagtag
tgtgcattat

cagataggta
gcatta

380T>C

ttecatgattce
tttgetatty
cttggetgaa
agcacteage
CTCATCCCAA
TATCTgtgay
ggccccttﬂg
agtgttyggac
taaataagca
catttggtag
atggcagegy

474G>A

ttecatgatte
tttgctatty
cttggctgaa
agcactcage
CTCATCCCRA
TATCTgtgag
ggceeetttt
agtgttggac
taaataagca
catttggtag
atggcagegy

359G>A

ctaccacgtg
cagatggcty
atctaggate
aaatatttgt
caactaatgt
TGAAAAGTGC
CTCCAACCTT
aaatgtaaag
gtagtccact
atcacaaaat
ctgggactty

gacteagctt

ctcatagaac
gctgcageta
gactgctgtyg
tazaaggaag
ATTTGGCGGT
taactgtcea
cccttatetg
gctacaaacy
tticteccat
tgggaatgat
caga

ctcatagaac
getgeageta
gactgctgty
taaaaggaag
ATTTGGCGET
taactgtcca
ccettatetyg
gctacaaacg
tttcteecat
toggaatgat
caga

gagcatttge
ggtcteeeca
tccattgage
taaataagga
gagaaaaaat
CATCTCTTTA
CACCAGCGGA
aatgaatctg
gagttcgage
tcattacaaa
agtctg

gtctgcttct

atgaactcaa
tagcectgee
cagggcaggg
actcacagaa
GGAARCCTGG
aactcctete
ttttgaagat

catagaagtt,

ccaccttcta
ttgattaget

atgaactcaa
tagccetgeo
cagggcaggy
actcacagaa
GGAARCCTGG
aactcctete
ttttgaagat
catagaagtt
ccaccttcta
ttgattaget

aattaaaagy
ctececacece
atcttgaata
tgectettea
gtttctgttg
GCTGAGGATG

aaacgatgga

(140)

PCT/EP01/15290

tggtgagtge

gaagagttca agatacatgg

catattttit
atgcttgttt
GAARAACCCA
attctaagga
aacttagtca
ttggtgattt
gtagtataaa
cataggacta

aagaggtcag

ctactttget
aactattglda
TTGTTCTARA
tttectacttt
ataaaacctt
tgtacattca
ggaggtgacc
cctetaceca

caaaggggty

tecttcteca geacataaat

aagctccagg
cacagttgaa
CTTCTCCTGG
tttgtttect
caaaagagat
attattatet
attttggtga
tagatctgac

aagaggteag
tecttcteca
aagctecagy
cacagttgaa
CTTCTCCTGG
tttotttect
caaaagagat
attattatct
attttogtga
tagatctgac

agactgagat

caaacagcce
gaaggaaagt
CTGTCAGCCT
tggacttggy
gttcaaggag
tatgeagatc
ctaggagggt
gaagactaat

cazagggaty
gcacataaat
casacagcce
gaaggaaaght
CTGTCAGCCT
tggacttggg
gttcaaggag
tatllagatc
ctaggagggt
gaagactaat

atagaggcag

cgeccecacat acactcagaa

taggcttgeca
atatatttty
aactctagTC

GAATGGAR

taatatcata
tgcaaccatyg
TTTAGGCCCA

ARACTCAAGG

gggacaggta
ttcctaaaaa
atgtcactta

AGgtatgaaa
gaaagtaaga
tggtctttta
ctgectecatg

GAGAATACHG
ataagatgag
tcacagtceg
tetttatgta
ctggagaaag
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Seq

ID: 229

19/21
Figure 4 continued

>peptide of ch-v-068_359G>A
1 SVFTNRRSLG PVGFMKSAIS LAEDEEWKRI @SLLSPTFTS GRLKEMFPIT AQYGDVLVRN

Seq

ID: 230

»chzu_ch-v-047_404T>C

[

61
121
181
241
301
361
421
481
541
601

Seq

gaacagttcc ctaccacgtg
gagaccacac cagatggetg
gaggctagge atctaggatce
tacagtcaat aaatatttgt
aagatcacca caactaatgt
GTGGGATTTA TGAARAGTGC
TCATTGCTGT CTCCAACCTT
tcttaattag aaatgtaaag
tttccaaggyg gtagtccact
cagaaaagac atcacaaaat
ccatatcctt ctgggacttg

ID: 231

>chzu_ch-v-069_480G>A

1
61
121
181
241
301
361
421
481
541
601

Seq

gaacagttcc ctaccacgty
gagaccacac cagatggetg
gaggctagge atctaggatc
tacagtcaat aaatatttgt
aagatcacca caactaatgt
GTGGGATTTA TGAAAAGTGC
TCATTGCTGT CTCCARACCTT
tcttaattag aaatgtaaag
tttcecaaggg gtagtccact
cagaaaagac atcacaaaat
ccatatcctt ctgggacttg

ID: 232

>chzg _ch~v-061_194C>G

1
61
121
181
241
301
361
421
481
541
601

Seq

attggacaty atagctagat
aatgtttttyg ttecactggtg
gggagggaag tcaagaaggy
agtcacttte tgcflaaagaa
GCTGATGATT GACTCCCAGA
gcttctgagy gctactggeg
gaagtattec aggaagatga
tataaatggt agctggagge
aaagggcaac cctaagcaaa
ctacatgaga tcaaatgeca
cttggaaatt tatatcaaac

ID: 233

>chzn_ch-v-045_2917>C

gagcatttge aattaaaagg agactgagat
ggtcteecca ctecccaccee cgccccacat
teccattgage atcttgaata tggettgeca
taaataagga tgcctcttea atatattttg
gagaaaaaalt gtttctgttg aactctagTC
CATCTCTTTA GCTGAGGATG AAGAATGGAA
CACCAGCGGA AAACTCAAGG AGg!atgaaa
aatgaatcty gggacaggta gaaagtaaga
gagttcgage ttcctaaaaa tggtetttia
tcattacaaa atgtecactta ctgetecatyg
agtctg

gagcatttgc aattaasagg agactgagat

(141)

PCT/EP01/15290

atagaggcag
acactcagaa
taatatcata
tgcaaccatg
TTTAGGCCCA
GAGAATACGG
ataagatgag
tcacagtceg
tctttatgta
ctggagaaag

atagaggcag

ggteteccea cteceaccec cgecccacat acactcagaa

tccattgage atcttgaata tggettgeca
taaataagga tgcectcttca atatattttg
gagaaaaaat gtttctgttg aactetagTC
CATPCTCTTTA GCTGAGGATG AAGAATGGAA
CACCAGCGGA ARACTCAAGG AGgtatgaaa
aatgaatctg gggacaggta gaaagtaaga
gagttecgage ttcectaaaaa tggtctttta
tcattacaaa atgtcactta ctgctccaty
agtctg

ttgttteagy aaaacatcect getttecaag

taatatcata
tgcaaccatg
TTTAGGCCCA
GAGAATACGG
ataagatgag
tecacagtecl
tctttatgta
ctggagaaag

gatttagaty

actcaggtaa cacgtctteca agaagccata gggaggttga

aggttgagga ctgeactttt gatttacttc
atctcteoctt ttgeottctag CACCGACTAG
ATTCGAAAGA ARCTGAGTCC CACAAAGgta
gggacactaa gagggagggc cttgttetga
gaatttittge cacatagcag aacaacacac
actttccaga agcccacagg tatagecatg
cctagaatge ttggaggaca gtcagtggtt
gttectecagee tectecagat ccaccaagtg
ata

tgacttcacg
ATTTCCTTCA
accaaggagt
aaatgtgecag
atttagatgt
ttceaggetyg
tgtggatcac
agaacctcta

-

61
121
181
241
301
361

caggcctgge acagagteag
ttttactate cagtatttac
tgttaagagt cgtttttata
tecatctttt cttettteac
gATCCCCTTG AAATTAGACA
GGTGGATTCA AGAGATGGAA
ggtcttcaag aaagctgtgc

tgctccataa atattttgtt
ccagcttata gattaagtat
tgcttgcaaa gcatttttgt
tteatttatt aattctccat
CGCAAGGACT TCTTCAACCA
CCCTAAGTGG AGRATGAgELt
cccagaacac cagagatttc

aaacgatgga tggtgagtge
gaagagttca agatacatgg
catatttttt ctactttgcet
atgettgttt aactattgta
GAARRACCCA GTTCTAAA
attctaagga tttotacttt
aacttagtca ataaaacctt
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20/21
Figure 4 continued

421 gaaataaaga tgggcttaat ctaatgtact geatgagtag

481 ttgagctcte ccagagtetg tgtagagtgt tgtgcattat
541 aggtaagtga cagataggta gactcagett ctotgettet

601 cctotagtta geatta

Seq ID: 234

>peptide of ch-v-045_291T>C

1 MRFADLMNMKL ATLIRVLONFS

Seq ID: 235
>chzk_ch-v-065_563T>C

1 tggtcaccca ccatgtgtac
61 ccagactgtg ccecttgagga
121 gggtggtaga gaggaaatag
181 gaggaaatgy ttacatctgt
241 tgtctggetg ggcttgcaag
301 gcagagggaa ttgecatgggt
361 attctggaat gaagacagce
421 atgccaatgyg ctccacttea
481 aactgattaa gttgtttatg
541 ggtgtgtgeg attctttget
601 aaacatttca gcagcttgac
661 gcocageaaa caacagceaca
721 aagtggegat ggacctcate
781 gectggtget cctcetatetyg

Seq ID: 236
>chzl_ch-v-040_206C>T

1 ggagtgacct gattttccag
61 tccttgacce ctigegette
121 agcacgctge acccactgte
181 gtacctecaga tgaaaatgca
241 agaccggage tgttcctatt
301 tgaaagtgta ttgatgtogy
361 gtctgagaca atgcatgtga
421 cactggaaag aacgtgatge
481 accacaaggc tcccageocta
541 cttggtagga caagccttga
601 atgatgtcac gtgtgtattt
661 ataaagcagg ctgtgaagag

721 amacgcttty cgaaaccaca

FKPCKETQIP

agtaccaetge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attcccecata
addggctgea
ctaagactgce
cagctgaaag
ccaaatttgg
tcagtaactg

gtgctgtetg
tcaagtgagy
ctgcacccac
gaaatfdacce
cggecatctt
aaggagataa
taaaaggtca
tgggagtcee
gtttcactga
aaagttttac
gtgtgtgtgt
gggattccca
agtttgcaca

LKLDTQGLLQ

tagggtccag
gctaagggaa
ctgtgtgagy
tggtaaggaa
agtcatctay
agttgtgget
gggcaggtga
agaactcagy
gaatatgaac
gctgecageec
tgtgcaggge
taagactcag
cggtggaaac
tccagattec

tcacceettt
caatgecteg
tgtctggeac
gtettetgtg
ggctccacca
tgccatgeat
cctaaggaag
tgggecacca
agacctegac
aatagcaaat
gtcagtgtgt
tgctegtotg
aaggcaatce

ttggtgattt
gtagtataaa
cataggacta

PEKBEIVLKVD

ggtcatgaaa

(142)

PCT/EP01/15290

tgtacattca
ggaggtgacc
cctectaccca

SRDGTLSGE,

gtaaataata

acaggcacag aaacccacaa

gggataggag
agactttaat
gaggcacaag
tgtggggatg
gaggatattt
ttcegtggac
tecaaaggagg
caccteette
agggatgctc
aggagacagt
ctggcttete
tctectetgt

ctttgactag

gcacccagayg
agaaggggtc
tacactccag
gatttcaagt
aagaggcttc
tecectgataa
taagcaaagg
tecageacat
caggcagaca
tgaagaaggc
ctggetgtea

gasagggaac

cectgetteg gettgtgcac

tcectagtga
teacteacac
cecgagtttt
ttatgagcac
aaaaaaagaa
aagtctggag
actaggtgac
gtggacgttg
gtgtttaaaa
cctgataaca
caaccttaca

gatgaaccey
tgggagetgt
ggcttttaat
atattagagg
caagggaaga
aaaagtggta
ttatgggatc
tcagaaccaa
atcatgacaa
caactatcac
caaaa
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>CYP3A5 insert in pKK233-2

[

ccATGgetet
61 ATGGACTTTT
121 TTTTGTCCTA
181 AAATGTGEGG
241 TCAGARACAGT
301 CAGTGGGATT
361 GGTCATTGCT
421 CCCAGTATGG
481 TCACCTTGAA
541 GAGTGBAACAT
601 TCCTRARATT
661 CCCCAGTTTT
721 GTAAATCTGT
781 ATTTCCTTCA
841 TGTCTGATCT
901 CCAGCAGTGT
961 AACTGCAARAR
1021 TGGTACAGAT
1081 CTATTAGACT
1141 AAGGGTCAAT
1201 AGCCTGAGGA
1261 TATACACACC
1321 ACATGARACT
1381 CACAGATCCC
1441 TAAAGGTGGA
1501 atctgcag

gttattagca
TAAGAGACTG
TCGTCAGGGT
AACGTATGAA
GCTAGTGAAR
TATGAARAGT
GTCTCCAACC
AGATGTATTG
AGACATCTTT
CGACTCTCTC
TGGTTTCTTA
TGAAGCATTA
AAACAGRATG
GCTGATGATT
GGAGCTCGCA
TCTTTCCTTC
GGAGATTGAT
GGAGTACCTT
TGAGAGGACT
GGTGGTGATT
GTTCCGCCCT
CTTTGGAACT
TGCTCTAATC
CTTGAAATTA
TTCAAGAGAT

21/21
Figure 5

{Seq ID 144)

gtttttCTGE
GGAATTCCAG
CTCTGGARAT
GGTCAACTCC
GAATGTTATT
GCCATCTCTT
TTCACCAGCG
GTGAGRAACT
GGGGCCTACA
AACAATCCAC
GATCCATTAT

BATGTCTCTC

AAGARARGTC
GACTCCCAGA
GCCCAGTCAA
ACTTTATATG
GCAGTTTTGC
GACATGGTGG
TGCAAGRAAG
ccardrrare
GAARAGGTTCA
GGACCCAGRA
AGAGTCCTTC
GACACGCAAG
GGAACCCTAA

TGCTCCTCTA
GGCCCACACC
TTGACACAGA
CTGTGCTGGC

TAGCTGAGGA
GAARARCTCAA
TGAGGCGGGA
GCATGGATGT
ARGACCCCTT
TTCTCTCAAT
TGTTTCCAAA
GCCTCARCGA
ATTCGAAAGA
TAATCTTCAT
AACTGGCCAC
CCAATAAGGC
TGAATGAARC
ATGTTGAAAT
CTCTTCACCA
GTARGARGAA
ACTGCATTGG
AGAACTTCTC
GACTTCTTCA
GTGGAGAAca

TCTATATGGG
TCTGCCTTTG
GTGCTATARA
CATCACAGAT
AAATCGARAGG

AGCAGAGARA
GATTACTGGC
TGTCGAGAGC
AATACTCTTT
AGATACCATA
CARACAAARG
ARCTGAGTCC
TTTTGCTGGC
TCACCCTGAT
ACCACCTACC
ACTCAGATTA
CAATGGGGTA
TGACCCRAAG
GGACAGCATA
CATGAGGTTT
CTTCRAACCT
ACCAGARARA
tcaccatcac

(143)

PCT/EP01/15290

ACCCGTACAC
TTGGGARATG
ARGTATGGAA
CCCGACGTGA
TCTTTAGGCC
AAGAGAATAC
CCCATCATTG
GGCAAGCCTG
ACATCATTTG
ACTAAGAAGT
CCATTCCTTA
BAATTTTTTAA
CRCCGACTAG
CACAAAGCTC
TATGAAACCA
GTCCAGCAGA
TATGATGCCG
TTCCCAGTTG
TTCATTCCCA
TACTGGACAG
GATCCTTACA
GCTCTCATGA
TGTAARGARA
CCCATTGTTC
catcacTCARg
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<110>

<120>

<130>

<140>
<141>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

SEQUENCE LISTING
EPIDAUROS Biotechnologie AG

Identification of the genetic determinants of the
polymorhic CYP3A5 expression

E 3103 PCT

EP 00 12 8627.7
2000-12-28

EP 01 10 0172.4
2001-01-16

EP 01 11 8884.4
2001-08-16

Us 60/258,684
2000-12-28

US 60/258,952
2000-12-29

US 60/262,859
2001-01-18

US 60/312,825
2001-08-16

239

PatentIn Ver. 2.1
1

21

DNA

Homo sapiens

1

acaggcacag aaacccacaa g

<210>
<211>
<212>
<213>

<400>

19
DNA
Homo sapiens

2

ategccactt gecttette

<210>
<211>
<212>
<213>

<400>

3

19

DNA

Homo sapiens

3

ccetgetteg gettgtgea

(144)

PCT/EP01/15290

19

19
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<210> 4
<211> 24
<212> DNA
<213> Homo

<400> 4
cacagcctge

<210> 5
<211> 21
<212> DNA
<213> Homo

<400> 5
gatccttggt

<210> 6
<211> 24
<212> DNA
<213> Homo

<400> 6
caagcactga

<210> 7
<211> 22
<212> DNA
<213> Homo

<400> 7
gggatgggac

<210> 8
<211> 26
<212> DNA
<213> Homo

<400> 8
taatcacatt

<210> 9
<211> 30
<212> DNA
<213> Homo

<400> 9
aaaaacctct

<210> 10
<211> 27
<212> DNA
<213> Homo

<400> 10
cctactaggt

sapiens

tttatttgte atga

sapiens

aggacaagcc t

sapiens

tttggtcact tcct

sapiens

cgtaagtgga ac

sapiens

ggagttctga caaatg

sapiens

tacaaaagta tcatcggata

sapiens

ctctgacttyg gaaccat

2/47

(145)

PCT/EP01/15290

24

21

24

22

26

30

27

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o
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<210> 11
<211> 21
<212> DNA
<213> Homeo

<400> 11
gecgagacge

<210> 12
<211> 21
<212> DNA
<213> Homo

<400> 12
cacccatcce

<210> 13
<211> 28
<212> DNA
<213> Homo

<400> 13
tgatggttee

<210> 14
<211> 35
<212> DNA
<213> Homo

<400> 14
aattgtagac

<210> 15
<211> 25
<212> DNA
<213> Homo

<400> 15
tetgeatgeo

<210> 16
<211> 19
<212> DNA
<213> Homo

<400> 16
ggcacgcacc

<210> 17
<211> 19
<212> DNA
<213> Homo

<400> 17
ctggctgagt

sapiens

accattacac

sapiens

ttceccactea

sapiens

aagtcagaga

sapiens

atctttectet

sapiens

aacagtgaac

sapiens

agcatgtec

sapiens

geegtgget

o

t

cctagtag

taagttaatt cccag

aatct

3/47

(146)

PCT/EP01/15290

21

21

28

35

25

19

19
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<210> 18
<211> 25
<212> DNA
<213> Homo

<400> 18
tgagcegette

<210> 19
<211> 31
<212> DNA
<213> Homo

<400> 19
aaatattttc

<210> 20
<211> 29
<212> DNA
<213> Homo

<400> 20
taacaggatce

<210> 21
<211> 30
<212> DNA
<213> Homo

<400> 21
cactccaata

<210> 22
<211> 24
<212> DNA
<213> Homo

<400> 22
actectacgt

<210> 23
<211> 28
<212> DNA
<213> Homo

<400> 23
gctaagggaa

<210> 24
<211> 18
<212> DNA
<213> Homo

<400> 24
ggagcttece

sapiens

atgtattetyg

sapiens

aaagtcacac

sapiens

tecatgetttt

sapiens

ttcacaatag

sapiens

atccttecaa

sapiens

acaggcatag

sapiens

tgcectge

getat

tctgacaaca g

ttecatgget

ccactattca

geee

aaacttac

4/47

(147)

PCT/EP01/15290

25

31

29

30

24

28

18
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<210> 25
<21i> 21
<212> DNA
<213> Homo

<400> 25
tecttcteca

<210> 26
<211> 21
<212> DNA
<213> Homo

<400> 26
aaattagaag

<210> 27
<211> 21
<212> DNA
<213> Homo

<400> 27
gagtaactca

<210> 28
<211> 21
«<212> DNA
<213> Homo

<400> 28
aaacctcaga

<210> 29
<211> 23
<212> DNA
<213> Homo

<400> 29
gacatctctg

<210> 30
<211> 21
<212> DNA
<213> Homo

<400> 30
gcacatagtt

<210> 31
<211> 23
<212> DNA
<213> Homo

<400> 31
agaacctaag

sapiens

gcacataaat

saplens

gtggatggga

sapiens

ccagecctet

sapiens

acteccctece

sapiens

aatagcttce

sapiens

tataacggea

sapiens

gttgetgtgt

gte

5/47

(148)

PCT/EP01/15290

21

21

21

21

23

23
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WO 02/053775

<210> 32
<211> 21
<212> DNA
<213> Homo

<400> 32
tgcaagatgt

<210> 33
<211> 20
<212> DNA
<213> Homo

<400> 33
cgccecacat

<210> 34
<211> 21
<212> DNA
<213> Homo

<400> 34
agaccatttt

<210> 35
<211> 22
<212> DNA
<213> Homo

<400> 35
caaggggtag

<210> 36
<211> 18
<212> DNA
<213> Homo

<400> 36
ctetttggag

<210> 37
<211> 21
<212> DNA
<213> Homo

<400> 37
aggtgagtct

<210> 38
<211> 21
<212> DNA
<213> Homo

<400> 38
gacagctaaa

sapiens

taccactggy ¢

sapiens

acactcagaa

sapiens

taggaagctc g

sapiens

tccactgagt te

sapiens

ttgecageg

sapiens

aactcagett g

sapiens

gtgtgtgagy g

6/47

(149)

PCT/EP01/15290

21

20

21

22

18

21

21
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<210> 39
<211> 21
<212> DNA
<213> Homo

<400> 39
aatgggttee

<210> 40
<211> 21
<212> DNA
<213> Homo

<400> 40
attgttgtge

<210> 41
<211> 19
<212> DNA
<213> Homo

<400> 41
agaagccata

<210> 42
<211> 20
<212> DNA
<213> Homo

<400> 42
gactgtcecte

<210> 43
<211> 21
<212> DNA
<213> Homo

<400> 43
gatgccatga

<210> 44
<211> 19
<212> DNA
<213> Homo

<400> 44
accagggcca

<210> 45
<211> 25
<212> DNA
<213> Homo

<400> 45
aaatacttca

saplens

agttgagaat ¢

sapiens

ctgatttcaa g

sapiens

gggaggttyg

sapiens

caagcattct

sapiens

tgaggagtgt g

sapiens

gcaatattg

sapiens

cgaatactat gatca

7147

(150)

PCT/EP01/15290

21

19

20

21

19

25
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WO 02/053775

<210> 46
<211> 24
<212> DNA
<213> Homo

<400> 46
cagggacata

<210> 47
<211> 19
<212> DNA
<213> Homo

<400> 47
tactggttgg

<210> 48
<211> 23
<212> DNA
<213> Homo

<400> 48
catgatgtte

<210> 49
<211> 25
<212> DNA
<213> Homo

<400> 49
gaagagttca

<210> 50
<211> 23
<212> DNA
<213> Homo

<400> 50
tgcacaacac

<210> 51
<211> 11
<212> DNA
<213> Homo

<400> 51
tgggettgea

<210> 52
<211> 11
<212> DNA
<213> Homo

<400> 52
tgggegtgea

sapiens

attgattate tttg

sapiens

gaggtggag

sapiens

ttaatgetac agg

sapiens

agatacatgg tgtta

sapiens

tctacacaga cte

sapiens

sapiens

o

8/47

(151)

PCT/EP01/15290

24

19

23

25

11

1
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<210> 53

<211> 11

<212> DNA

<213> Homo sapiens

<400> 53
gecatgggtaa a

<210> 54

<211> 11

<212> DNA

<213> Homo sapiens

<400> 54
gcatgagtaa a

<210> 55

<211> 11

<212> DNA

<213> Homo sapiens

<400> 55
ggggtgtgtg ¢

<210> 56

<211> 11

<212> DNA

<213> Homo sapiens

<400> 56
ggggtatgtyg ¢

<210> 57

<211> 11

<212> DNA

<213> Homo sapiens

<400> 57
tgtgcgattc t

<210> 58

<211> 11

<212> DNA

<213> Homo sapiens

<400> 58
tgtgcaatte t

<210> 59

<211> 11

<212> DNA

<213> Homo sapiens

<400> 59
gccccaccte ©

(152)

PCT/EP01/15290

11

11

11

11

11

11

11
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WO 02/053775 10/47

<210> 60

<211> 11

<212> DNA

<213> Homo sapiens

<400> 60
gcececgecte ¢

<210> 61

<211> 11

<212> DNA

<213> Homo sapiens

<400> 61
ctcacactgg g

<210> 62

<211> 11

<212> DNA

<213> Homo sapiens

<400> 62
ctecacgetgyg g

<210> 63

<21l> 11

<212> DNA

<213> Homo sapiens

<400> 63
gagacgcace a

<210> 64

<211> 11

<212> DNA

<213> Homo sapiens

<400> 64
gagacacacc a

<210> 65

<211> 11

<212> DNA

<213> Homo sapiens

<400> 65
tgtgtgtggy a

<210> 66

<211l> 11

<212> DNA

<213> Homo sapiens

<400> 66
tgtgtatggg a

(153)

PCT/EP01/15290

11

11

11

11

11

11

11
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WO 02/053775 11147

<210> 67

<211> 11

<212> DNA

<213> Homo sapiens

<400> 67
atccatgtat a

<210> 68

<211> 11

<212> DNA

<213> Homo sapiens

<400> 68
atccacgtat a

<210> 69

<211> 11

<212> DNA

<213> Homo sapiens

<400> 69
catcttacce ¢

<210> 70

<211> 11

<212> DNA

<213> Homo sapiens

<400> 70
catcteacce ¢

<210> 71

<211> 11

<212> DNA

<213> Homo. sapiens

<400> 71
tectattgeta t

<210> 72

<211> 11

<212> DNA

<213> Homo sapiens

<400> 72
tctatageta t

<210> 73

<211> 11

<212> DNA

<213> Homo sapiens

<400> 73
ggeagggaag c

(154)

PCT/EP01/15290

11

11

11

11

1l

11

11
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<210> 74
<21l1> 11
<212> DNA
<213> Homo

<400> 74
ggcagagaag

<210> 75
«211> 11
<212> DNA
<213> Homo

<400> 75
ccaggcaaac

<210> 76
<211> 11
<212> DNA
<213> Homo

<400> 76
ccaggtaaac

<210> 77
<211> 11
<212> DNA
<213> Homo

<400> 77
tcaaggagaa

<210> 78
<211> 11
<212> DNA
<213> Homo

<400> 78
tcaagaagta

<210> 79
<211> 11
<212> DNA
<213> Homo

<400> 79
gtacacatgy

<210> 80
<21i» 11
<212> DNA
<213> Homo

<400> 80
gtacatatgg

sapiens

<]

sapliens

saplens

a

sapiens

g

sapiens

sapiens

sapiens

12/47
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PCT/EP01/15290

11

11

11

1l

11

i1

11
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<210> 81
<211> 10
<212> DNA
<213> Homo

<400> 81
catggacttt

<210> 82
<211> 11
<212> DNA
<213> Homo

<400> 82
catgggactt

<210> 83
<211> 11
<212> DNA
<213> Homo

<400> 83
gatagcagge

<210> 84
<211> 11
<212> DNA
<213> Homo

<400> 84
gatagtagge

<210> 85
<211> 11
«212> DNA
<213> Homo

<400> 85
agaatcggge

<210> 86
<211> 11
<212> DNA
<213> Homo

<400> 86
agaatagggce

<210> 87
<211> 11
<212> DNA
<213> Homo

<400> 87
ttattetgte

sapiens

sapiens

t

sapiens

aQ

sapiens

5}

sapiens

sapiens

sapiens

t

(156)

PCT/EP01/15290

10

11

i1

11

11

11
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<210> 88

<211> 11

<212> DNA

<213> Homo sapiens

<400> 88
ttattatgtce

o

<210> 89

<211> 11

<212> DNA

<213> Homo sapiens

<400> 89
gtacaggaag g

<210> 30

<211> 11

<212> DNA

<213> Homo =apiens

<400> 90
cctaaaazat g

<210> 91
<211> 11
<212> DNA
<213> Home sapiens

<400> 91
tcttttatet

o

<210> 92
<211> 11
<212> DNA
<213> Homo sapiens

<400> 92
tetttgatet t

<210> 93

<211> 11

<212> DNA

<213> Homo sapiens

<400> 93
gagtctgecac a

<210> 94
<211> 11
<212> DNA
<213> Homo sap:‘(,vens

<400> 94
gagtccgcac a

(157)

PCT/EP01/15290

11

11

11

11

11

11

11
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<210> 8¢5

<211> 11

<212> DNA

<213> Homo sapiens

<400> 95
gaagtcaaga a

<210> 96

<211> 11

<212> DNA

<213> Homo sapiens

<400> 96
agtcgtcaag a

<210> 97

<211> 11

<212> DNA

<213> Homo sapiens

<400> 97
aggaagtatt c

<210> 98

<211> 11

<212> DNA

<213> Homo sapiens

<400> 98
aggaattatt c

<210> 99

<211> 11

<212> DNA

<213> Homo sapiens

<400> 99
agagagctte a

<210> 100

<211> 11

<212> DNA

<213> Homo sapiens

<400> 100
agagaacttc a

<210> 101

<211> 11

<212> DNA

<213> Homo sapiens

<400> 101
cttcaatagt a

(158)

PCT/EP01/15290

11

11

11

11

11

11

11

JP 2004-527229 A 2004.9.9



—/
—m —m ~m @ @ @ @ ™@ ™@ M™@ ™@ & & & & & & s s s /s /o /e o

WO 02/053775 16/47

<210> 102

<21l> 11

<212> DNA

<213> Homo sapiens

<400> 102
cttcagtagt a

<210> 103

«<21ll> 11

<212> DNA

<213> Homo sapiens

<400> 103
tecaacttat ¢

<210> 104

<211> 11

<212> DNA

<213> Homo sapiens

<400> 104
tccaaattat g

<210> 105

<211> 11

<212> DNA

<213> Homo sapiens

<400> 105
cgaaactaca t

«210> 106

<211> 11

<212> DNA

<213> Homo sapiens

<400> 106
cgaaattaca t

<210> 107

<211> 11

<212> DNA

<213> Home sapiens

<400> 107
aaggatttet a

<210> 108

<21l> 11

<212> DNA

<213> Homo sapiens

<400> 108
aaggacttct a

(159)

PCT/EP01/15290

11

11

11

11

11

11

11
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<210>
<211>
<212>
<213>

<400>

109
11
DNA
Homo

108

agctcegttg

<210>
<211>
<212>
<213>

<400>

110
11
DNA
Homo

110

agctctgttg

<210>
<211>
<212>
<213>

<400>

111
10
DNA
Homo

111

cacctaccta

<210>
<211>
<212>
<213>

<400>

112
11
DNA
Homo

112

caccttacct

<210>
<211>
<212>
<213>

<400>

113
830
DNA
Homo

113

tggtcaccca
ccagactgty
gggtggtaga
gaggaaatgg
tgtctggcty
gcagagggaa
attctggaat
atgccaatgy
aactgattaa
ggtgtgtgeg
aaacatttea
gcecagcaaa
aagtggcgat
gectggtget

<210>
<211>
<212>
<213>

114
830
DNA
Homo

17/47

sapiens

sapiens

sapiens

sapiens

a

sapiens

ccatgtgtac agtaccctge tagggtccag
ccettgagga actcacctet getaagggaa
gaggaaatag gacaatagga ctgtgtgagg
ttacatctgt gtgaggaggt tggtaaggaa
ggegtgeaag gatgtgtagyg agtcatctag
ttgcatggygt asagatctge agttgtgget
gaagacagcc atggaaacaa gggcaggtga
ctecacttea gtttctgata agaactcagg
gttgtttaty attccccata gaatatgaac
attectttget actggetgea gctgeagecce
gcagettgac ctaagactge tgtgcaggge
caacagcaca cagctgaaag taagactcag
ggaccteate ccaaatttygg cggtggaaac
cctectatcty tcagtaacty tccagattcce

sapiens

ggtcatgaaa
acaggcacag
gggataggag
agactttaat
ggggcacaag
tgtggggaty
gaggatattt
tteegtggac
tcaaaggagg
cgcctectte
agggatgcte
aggagacagt
ctggcttcte
tctectetgt

(160)

PCT/EP01/15290

gtaaataata
aaacccacaa
geacccagadg
agaaggggtc
tacactccag
gatttcaagt
aagaggcette
tcectgataa
taagcaaagy
tccageacat
caggcagaca
tgaagaaggc
ctggctgtca

11

11

10

11

60

120
180
240
300
360
420
480
540
600
660
720
780
830
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<400> 114

tggtcacceca
ccagactgtg
gggtggtaga
gaggaaatgg
tgtctggectg
gcagagggaa
attctggaat
atgecaatgg
aactgattaa
ggtgtgtgeg
aaacatttca
gcccagcaaa
aagtaggegat
gectggtget

<210> 115
<211> 830
<212> DNA
<213> Homo

<400> 115
tggtcaccca
ccagactgtyg
gggtggtaga
gaggaaatgg
tgtetggetyg
gcagagggaa
attctggaat
atgccaatgg
aactgattaa
ggtatgtgeg
aaacatttca
geccageaaa
aagtggcegat
geotggtget

<210> 116
<211> 830
<212> DNA
<213> Homo

<400> 116

tggtcaccca
ccagactgtyg
gggtggtaga
gaggaaatgy
tgtctggcty
gcagagggaa
attctggaat
atgccaatyg
aactgattaa
ggtgtgtgea
aaacatttca
gccecageaaa
aagtggegat
gectggtget

<210> 117

ccatgtgtac
cccttgagga
gaggaaatag
ttacatctgt
ggcttgcaag
ttgcatgagt
gaagacagcc
ctecacttea
gttgtttatg
attettiget
gcagctitgac
caacagcaca
ggaccetecatc
cctctatety

sapiens

ccatgtgtac
cccttgagga
gaggaaatag
ttacatctgt
ggcttgeaag
ttgcatgggt
gaagacagcce
ctecacttca
gttgtttatg
attctttget
gcagcttgac
caacagcaca
ggaccteate
cctetatetyg

sapiens

ccatgtgtac
ccecttgagga
gaggaaatag
ttacatctgt
ggcttgcaag
ttgecatgggt
gaagacagcc
ctecacttea
gttgtttatg
attctttgct
gecagcttgac
caacagcaca
ggaccteate
cctetatetyg

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctge
atggaaacaa
gtttctgata
attecccata
actggcetgea
ctaagactge
cagctgaaag
ccaaatttgg
tcagtaactyg

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attccccata
actggctgea
ctaagactge
cagctgaaag
ccaaatttgy
tcagtaactyg

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctgce
atggaaacaa
gtttctgata
attececcata
actggctgea
ctaagactge
cagctgaaag
ccaaatttgg
tcagtaacty

18/47

tagggtccag
gctaagggaa
ctgtgtgagg
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaatatgaac
gctgeageee
tgtgcaggge
taagactcag
cggtggaaac
tccagattee

tagggtccag
getaagggaa
ctgtgtgagy
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaatatgaac
getgeagece
tgtgeagyge
taagactcag
cggtggaaac
tccagattec

tagggtccag
gctaagggaa
ctgtgtgagg
tggtaaggaa
agtcatctag
agttgtgget
gggeaggtga
agaactcagg
gaatatgaac
getgecageee
tgtgcaggge
taagactcag
cggtggaaac
tccagattee

ggtcatgaaa
acaggcacag
gggataggay
agactttaat
ggggcacaag
tgtggggatg
gaggatattt
ttecegtggac
tcaaaggagy
cacctectte
agggatgete
aggagacagt
ctggettete
tetectetgt

ggtcatgaaa
acaggecacag
gggataggag
agactttaat
ggggcacaag
tgtggggatg
gaggatattt
ttcecgtggac
tcaaaggagy
cacctecette
agggatgete
aggagacagt
ctggettcte
tecteccotetgt

ggtcatgaaa
acaggcacag
gggataggag
agactttaat
ggggcacaag
tgtggggaty
gaggatattt
tteccgtggac
tcaaaggagg
cacctcette
agggatgcta
aggagacagt
ctggettcte
tcteoectetgt

(161)

PCT/EP01/15290

gtaaataata
aaacccacaa
gcacccagag
agaaggggtc
tacactccag
gatticaagt
aagaggctte
tecectgataa
taagcaaagg
tecageacat
caggcagaca
tgaagaagyc
ctggetgtea

gtaaataata
aaacccacaa
gcacccagag
agaaggggte
tacactccag
gatttcaagt
aagaggctto
tccctgataa
taagcaaagg
tccageacat
caggeagaca
tgaagaagge
ctggetgtea

gtaaataata
aaacccacaa
gcacccagag
agaaggggte
tacactccag
gatttcaagt
aagaggctta
tccctgataa
taagcaaagy
tccageacat
caggcagaca
tgaagaagge
ctggetgtea

60

120
180
240
300
360
420
430
540
600
660
720
780
830

60

120
180
240
300
360
420
480
540
600
660
720
780
830

60

120
180
240
300
360
420
480
540
600
660
720
780
830
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<211> 775
<212> DNA
<213> Homo

<400> 117

ggagtgacct
tecttgacee
ageacgetge
gtacctcaga
agaccggagc
tgasagtgta
gtctgagaca
cactggaaag
accacaagge
cttggtagga
atgatgtcac
ataaagcagg
aaacgetttg

<210> 118
<211> 1110
<212> DNA
<213> Homo

<400> 118

taatgaaaat
ctggagcatt
tcatcggata
acaagtaaat
aatgtgatta
gaacattcat
ccagcacttt
tgaccaacat
tatgcaccta
ggcagaggtt
attecatcte
catacaactg
cctgatattt
ctcccaacty
gggcaacagg
tcetgagtaa
aaggtagaaa
agtaggtgtt
aaatgtcgac

<210> 119
<211> 837
<212> DNA
<213> Homo

<400> 119

caaaaattag
caggagaatc
tccagectgy
tttgaagcac
tttaatgttt
cacctcttge
aacagtcaat
ccacttettt
cagccagaty
gagacctagt

saplens

gattttecag
cttgegette
acccactgte
tgaaaatgceca
tgttectatt
ttgatgtggy
atgcatgtga
aacgtgatgce
tccecagocta
caagccttga
gtgtgtattt
ctgtgaagag
cgaaaccaca

sapilens

aagaattatt
ctataataag
ctttcctgaa
atatgtgatc
ttaacatagg
agtttaatta
gggaggecga
ggtgaaacce
taatctcage
gcagtgageae
azaaaaaaaa
aatcccttat
ctgggagatg
tcttactgea
ctaaacacac
cttatcctaa
agagagtgte
cacgtggaga
acagaggggt

sapiens

ctaggtgtyg
acttgaacct
gtgacagagt
atacatttta
tcaaaccatc
attccattet
tggtcaattg
ctttacttte
gtggecacac
agggtgagga

gtgctgtety
tcaagtgagy
ctgeacceac
gaaatcaccc
cggccatett
aaggagataa
taaaaggtca
tgggagtece
gtttcactga
aaagttttac
gtgtgtgtgt
gggattccca
agtttgcaca

ttgatggcte
tttatattaa
cattaaggag
attgtaacca
tgagaattaa
tgcetttttt
ggtgggtgga
catctctact
tacccaggag
gagacacacc
aaaaaaaatt
tatattatta
ggaaacatgt
atgaacactt
teatteeottyg
agtcattagg
atgatggtte
aacagcccegy
ggcctgaaaa

tggtatgeac
ggaggcagag
gagattccat
taacatacaa
teccetgata
caactcccaa
attgggcaac
ccttcctgag
attaaggtag
tcaagtaggt

19/47

teacceettt
caatgccteg
tgtectggeac
gtecttcotgty
ggctecacce
tgccatgceat
cctaaggaag
tgggecacca
agacctcgac
aatagcaaat
gtcagtgtgt
tgctegtgtg
aaggcaatcc

taacagtgac
gcaaatcaat
aaatctatag
ttgttggtgt
tccactgtga
gaccaagcac
tcacctgagy
aaaaatacaa
getgaggeag
attacactcc
atgeecttttt
gttttgattt
tttcttacac
aataagaaac
tectgttecca
tgggtggeag
caagtcagag
cetgtgtgtg

ctataatcte
gttgeagtga
ctcaaaaaaa
ctgaatccct
tttetgggag
ctgtettact
aggctaaaca
taacttatce
aaaagagagt
gttcacgtag

ctttgactag
cectgetteg
tccectagtga
tcactecacge
ccegagtttt
ttatgagcac
daaaaaagaa
aagtctggag
actaggtgac
gtggacgttyg
gtgtttaaaa
cetgataaca
caaccttaca

atttatatca
aaaaacctet
aactgaatga
ggggcatttg
ctttgeccat
agtggctcat
tecaggagtte
aaattagcta
gagaatcact
agectgggtg
gaagcacata
aatgttttca
ctecttgeatt
agtcaattgy
cttctttett
ccagatggtg
acctagtagg
ggagtccaag

agctacceag
geecgagacge
aaaaaaaaaa
tattatatta
atgggaaaca
gcaatgaaca
cactecattee
taaagtcatt
gtcatgatgy
agaaacagcc

(162)

PCT/EP01/15290

gaaagggaac
gcttgtgeac
gatgaacccg
tgggagctot
ggcttttaat
atattagagg
caagggaaga
aaaagtggta
ttatgggate
tcagaaccaa
atcatgacaa
caactatecac
caaaa

tctgttttat
tacaaaagta
atgagaacca
tecagaactce
tgcttagaaa
gcctgtaate
gagaccagee
ggtgtggtgg
tgaacctgga
acagagtgag
cattttataa
aaccatctee
ccattctcaa
tcaattgatt
tactttcect
gecacacatt
gtgaggatca
caagcagaga

gaggetgagg
accattacac
attatgectt
ttagttttga
tgttttctta
cttaataaga
ttgtetgtte
aggtgggtyg
ttccaagtca
cggectgtgt

60

120
180
240
300
360
420
480
540
600
660
720
775

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1110

60

120
180
240
300
360
420
480
540
600
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atgggagtec
agagcctaaa
gtgggaaggg
gtatactgga

<210> 120
<211> 1197
<212> DNA
<213> Homo

<400> 120

ttetttettt
cagatggtgg
cctagtaggy
gagtccaage
cctaaacagy
gaagggatgg
actggaagcce
ctagcaggaa
ctagatagat
tagacataaa
ctctecacty
ccagatecttyg
tggctgattc
caggaagcaa
tgatttccaa
ccactaaaga
acatacaaaa
aatgtaatcc
gaaagatgtc
aaagaaggat

<210> 121
<211> 817
<212> DNA
<213> Homo

<400> 121

Ccaaagcaaaa
gcaatcaaca
tctgacaaca
tctaataate
acaaatgcca
aatcaaaacc
aggcaacaac
taaattagtyg
attaaataga
ggaaatcata
atgccaagat
tccaattata
gtaataatat
cacagatatt

<210> 122
<211> 1126
<212> DNA
<213> Homo

<400> 122
cattaaaatt

aagcaagcag agaaaatgtc
cagggcatgg agaacatatt
atgggtgagg tttcactaca
agccaggtygt gtcacttteg

sapiens

actttccett cctgagtaac
ccacacatta aggtagaaaa
tgaggatcaa gtaggtgtte
aagcagagaa aatgtcgaca
gcatggagaa catatttagg
gtgaggtttec actacataaa
aggtgtgtca cttttgcaga
tecctatgaaa ttagattaaa
aaatggttag ataggtgata
tgtatgtatg tgtttgtgtg
atagggcetag gtaacaatgy
gcttattaat accattttee
cagggccagg attaagaatg
gaagatgttc aaatgatttc
atgatatttc caaatgattt
actattagat ctgataaaca
accagtagca tttctgeatg
catttacaat aaccccaaat
tacaattaat attgtaaaac
attccatgtt tatatattgt

sapiens

atggacaaat ggatcagatc
aagtgaagac acaaaccaca
gattaatagc cagaatacat
caatcaaaaa atgggcaaaa
cataggecata tgataaggtg
acaatgagat atcatctcac
aaatgccage gagaatgtgg
caaccactat agagaacaat
gctaccacaa tatccagaaa
tattgaagag ataacatcac
ttggaagcaa cctaagtgte
cacaatggag cacaattcag
ggatggaact ggaggtcatc
gcaagttctc acatacttgt

sapiens

20/47

gacacagagg
tagggeatga
taaaggggat
cagaaaagag

ttatectaaa
gagagtgtca
acgtggagaa
cagaggggty
geatgaggty
ggggattgat
aaagagtcat
atggatgtat
aaaagataac
tgtgtacaaa
catttcaata
actgaaagga
ttcaagataa
caagtaatgt
ccaaatgata
aattcagtaa
ccaacagtga
aaaactaaat
actgatgaag
aagcattaat

aagttaaaaa
gaatgggaga
gaagegetca
tttgaataga
ctcaacatca
cccagctaaa
agaasaggga
ttggaggtte
teccceatget
tccaatattc
catcaacaga
ccatgaaaaa
atgttaagtyg
gggatct

ggtggectga
ggtgaggagyg
tgatgaaata
tcatggatte

gtcattaggt
tgatggttee
acagccegge
gectgaaaaa
aggagggeat
gaaataagta
ggattcagaa
ccacgtatat
aagaggacaa
aaaacatata
geaatgagca
accagagett
gectaggata
ttggaaatga
tatggaaaca
tgttgectgga
acaatctgge
acctgggaat
gaaattgaag
attgttaaaa

gcttctgtac
aaatatttte
aacaactctg
cattttteaa
ctggtecatta
atggttttta
accecttgtac
ctcaaaacat
gggtatatac
acaatagcca
tgaatggata
agcatgagat
aasataagcca

(163)

PCT/EP01/15290

aaaagiayve oov
geatccatga 720
agtaaataaa 780
agaaagg 837

gggtggcage 60

aagtcagaga 120
ctgtgtgtgg 180
geagecagag 240
ccatgagtgg 300
aataaagtat 360
agggagaaaa 420
tcataccctt 480
gataattaga 540
ctcectactt 600
cacttagtgg 660
tttagagaaa 720
cattttgtge 780
tatttgaaaa 840
cttaaagact 900
tacaaaatca 960
aaaaataaaa 1020
taacttaaga 1080
aagacacaaa 1140
atgteca 1197

cacaaagaaa 60
aaagtcacac 120
taaggaaaaa 180
aagaagacat 240
gagaaatgea 300
tocaaaagac 360
actgttggty 420
taaaattaac 480
ctggaagaaa 540
ctattcacaa 600
aagaaagtac 660
cetgttatet 720
ggcacagaaa 780
817

aacattaaat agagctacca caatatccag aaatccccat getgggtata 60
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tacctggaag
ccactattca
ataaagaaay
gatcctgtta
ceaggeacag
acaactgage
tttaaaatac
tgggtgttct
aagtctcttc
ttttectttg
tcecaagceaa
caatctcace
tgctaggaac
tctgctaagg
ggactgtgtyg
ggttggtaag
aggagtcate
tgtaggtgty

<210> 123
<211> 624
<212> DNA
<213> Homo

<400> 123

gattaagctt
tgtgcgatte
ctttcagcag
agcaaacage
ggcgatggac
ggtgeteote
gtgctaatcg
aagtagctga
tatgaatgaa
ttagggacag
caatgaaaac

<210> 124
<211> 624
<212> DNA
<213> Homo

<400> 124

gattaagctt
tgtgecgatte
ctttcagcag
agcaaacagc
ggcgatggac
ggtgctecte
gtgctaatcy
aagtagctga
tatgaatgaa
ttagggacayg
caatgaaaac

<210> 125
<211> 621
<212> DNA
<213> Homo

aaaggaaatc
caaatgccaa
tacteccaatt
tctgtaataa
aaacacagat
taatgtectag
atcatgaatg
tctgatacac
atgttatgtt
cagaacaaga
ccattagtct
caagacaact
cagggtcatg
gaaacaggca
agggggatag
gaaaaatttt
tagagggcac
gettgtgagg

saplens

ttcatgattc
tttgetatty
cttggctgaa
agcactcage
ctcatcccaa
tatctgtgag
ggececectttt
agtgttggac
taaataagca
catttggtag
atggcagegg

sapiens

tteatgatte
tttgctattg
cttggctgaa
agcactcagce
cteatcccaa
tatctgtgag
ggececctttt
agtgttggac
taaataagca
catttggtag
atggcagegy

sapiens

atatattgaa
gatttggaag
atacacaatg
tatggatgga
attgcaagtt
gecttagtea
ctttaataca
agtatcttce
accttatgag
ccaactttat
atagctatca
ccaccaacat
aaagtaaata
tagaaactta
gaggcaccca
agcagaaggy
aggtacacte
atggatttca

ctcatagaac
gctgcageta
gactgetgtg
taaaaggaag
atttggceggt
taactgteca
ccettatetg
gctacaaacyg
tttetcecat
tgggaatgat
caga

ctecatagaac
gctgeageta
gactgctgtg
taaaaggaag
atttggeggt
taactgtcca
ceccttatctg
gctacaaacy
tttcteecat
tgggaatgat
caga

21/47

gagataacat
caacctaagt
gagcacaatt
actggaggtc
ctcacatact
gtgttgtacc
ggaatgaata
ttgacagatt
gaattaagtyg
tagttgggac
ceacagagtc
tectggttac
ataccagact
caatggtggt
gaggaggaaa
gtctgtetgg
caggcagagg
attattctag

atgaactcaa
tagccctgee
cagggcagag
actcacagaa
ggaaacctgg
aactcctcte
ttttgaagat
catagaagtt
ccacctteta
ttgattaget

atgaactcaa
tageectgee
cagggcagyg
actcacagaa
ggaaacctgg
aactcctete
ttttgaagat
catagaagtt
ccaccttcta
ttgattaget

cactccaata
gtccatcaac
cagccatgaa
atcatgttaa
tgtgggatct
caagtactgy
gatgagaggc
cagtacaact
gcagaacatg
acagtgtggc
agaggggatyg
ccaccatgty
gtgcecttga
agagagaaaa
tggttacatt
ctgggettgg
gaatttcgtg
aatgaa

aagaggtcag
teetteteca
aagctocagy
cacagttgaa
cttctectgyg
tttgttteet
caaaagagat
attattatct
attttggtga
tagatctgac

aagaggtcag
tectteteca
aagctecagg
cacagttgaa
ckttectectgy
tetgtitoct
caaaagagat
attattatcet
attttggtoa
tagatctgac

(164)

PCT/EP01/15290

Licavaacay
agatgaatgg
aaaagcatga
gtgaaataag
acaaatcaaa
gagcacaget
acaaactggt
ctcaacagyt
atttctatta
tgcatttgag
agacgcccag
tacagtacce
ggagctcacc
gaggacaata
tgtgtgagga
aaggatacgt
ggtaaagatg

caaaggggty
gcacataaat
caaacagcece
gaaggaaagt
ctgtcagect
tggacttggy
gttcaaggay
tatgcagatc
ctaggagggt
gaagactaat

caaaggggty
gcacataaat
taaacagcce
gaaggaaagt
ctgtcagect
tggacttggy
gttcaaggag
tatgeagatc
ctaggagggt
gaagactaat

Lau
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1128

60
120
180
240
300
360
420
480
540
600"
624

60

120
180
240
300
360
420
480
540
600
624
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<400> 125

gattaagctt
tgtgegatte
ctttcagecag
agcaaacagc
ggcgatggac
ggtgeteete
gtgctaatcg
tagctgaagt
gaatgaataa
gggacageat
tgazaacatg

<210> 126
<211> 465
<212> DNA
<213> Homo

<400> 126
aggaaaggac
gtgtacatat
gatctataaa
cgtacataty
gggaaatgtht
gttgcaaaca
ggtttcacat
ctetgtgagy

<210> 127
<211> 33
<212> PRT
<213> Homo

<400> 127

tteatgatte
tttgetatty
cttggetgaa
agcactcage
ctcatcccaa
tatctgtgag
ggcceotttt
gttggacact
ataagecattt
ttggtagtygy
gcageggeay

sapiens

ctgatgagty
tacctecete
gtcacaatee
ggacttttta
ttgteotate
tecagettagt
tttcagaaat
ccaagactgyg

saplens

ctcatagaac
gckgecageta
gactgctgtg
taaaagygaag
atttggeggt
taactgtcca
cccttatctg
acaaacgcat
ctcecatcca
gaatgattty
a

aatgcaatta
tettgaccat
ctgtgacctyg
agagactggg
gtcaggtgag
tecatcagta
ggtgggactyg
caaattgett

22/47

atgaactcaa
tagccctgee
cagggcaggg
actcacagaa
ggaaacctogy
aactecctete
ttttgaagat
agaagttatt
ccttctaatt
attagcttag

ctgatgttgy
tceagttect
atttctgttt
aattceaggg
ttgettgage
aaaatgccec
ggtgcagtygg
gagcccagga

aagaggtcag
tecttecteca
aagctccagg
cacagttgaa
cttctectgy
tttgttteet
caaaagagat
attatettat
ttggtgacta
atctgacgaa

agttgectgtt
gagtaactca
cactttgtag
cccacaccte
ttecctetttt
tecttgggag
atcatgcectg
gttty

(165)

PCT/EP01/15290

caaaggggty
gcacataaat
caaacagccc
gaaggaaagt
ctgtecagect
tygacttggg
gttecaagaag
gcagatctat
ggagggttta
gactaatcaa

attatttatc
ccageectet
atatgggacc
tgcctttgtt
gettettatg
ggagttctga
taatctcage

Met Asp Leu Ile Pro Asn Leu Ala Val Glu Thr Trp Leu Leu Leu Ala
1 5

Val Ser Leu Val Leu Leu Tyr Leu Tyr Gly Thr Arg Thr T
[¢] 25

Phe

<210> 128
<211> 602
<212> DNA
<213> Homo

<400> 128

catagacaag
cacttcaaat
ttcaactgce
aattagaggt
ccagggtcte
agtattctga
gatagtctet
agaggttete
cttgecgtta
aaaatatgag
ta

sapiens

ggtgagtect
atattctctg
agtgaaagat
agggtttatt
tggaaattiyg
aaacctecat
gcccaggtet
tgaaagaaga
taaactatgt
aagaatctca

teagtactta
ttttettgte
agtaggccty
ctatttazaa
acacagagtyg
tggatagacc
tecatgggatg
ggataattac
gcaaattcay
taactgtttt

i0

gagaaaattc
tttececttaa
atttcattgy
taataatcaa
ctataaaaay
tgctactgtyg
aagctettgt
ttgggagtag
ggaggtaaac
gagataatta

aagagtgact
gacatctetg
acgcaactgt
cttgtatttt
tatggaaaaa
aggaggttac
caacctaaat
aatattgcaa
aagacaaaga
ttgttagcta

15

vr Gly Thr
30

ttaaattccc
aatagettce
tttcageccee
gtttectete
tgtgggggtg
cccactgeag
acaaacagag
tgggaatetyg
tgctcecatag
caaagatcaa

60

120
180
240
300
360
420
480
540
600
621

60

120
180
240
300
360
420
465

60

120
180
240
300
360
420
480
540
600
602
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<210> 129
<211> 594
<212> DNA
<213> Homo

<400> 125

cagtatctct
ctgtgtgaga
gtegtacaac
tggctcecage
acgtatgaag
ctagtgaaag
tttaaataat
aaggttacct
ggtaacatet
tggcacaaaa

<210> 130
<211> 594
<212> DNA
<213> Homo

<400> 130

cagtatctct
ctgtgtgaga
gtegtacaac
tggctecage
acgtatgaag
ctagtgaaag
tttaaataat
aaggttacct
ggtaacatct
tggcacaaaa

<210> 131
<211> 594
<212> DNA
<213> Homo

<400> 131
cagtatctct
ctgtgtgaga
gtcgtacaac
tggctccage
acgtatgaag
ctagtgaaayg
tttaaataat
aaggttacct
ggtaacatct
tggcacaaaa

<210> 132
<211> 60
<212> PRT
<213> Homo

<400> 132

Met Trp Gly Thr Tyr Glu Gly Gln Leu Pro Val Leu Ala

sapiens

tecctgttty
ctettgetgt
taggggtaty
tgcagaatag
gtcaactcec
aatgttatte
gattgatceca
aaaaaatgta
tgcaatcttyg
gttaaaatgg

sapiens

tecectgttty
ctettgetgt
taggggtatyg
tgcagaatcg
gtcaactcee
aatgttatte
gattgatcca
aaaaaatgta
tgcaatcttyg
gttaaaatgg

sapiens

tecctgtttg
ctettgetot
taggggtatg
tgcagaatcg
gtcaacteee
aatgttatta
gattgatcca
aaaaaatgta
tgcaatettyg
gttaaaatgg

sapiens

gaccacatta
gtgtcacacc
gattacataa
ggctagtgaa
tgtgetggee
tgtcttcaca
ctgattaaat
caggaaggtt
tatattgcaa
caaactacag

gaccacatta
gtgtcacacc
gattacataa
ggctagtgaa
tgtgctggee
tgtottcaca
ctgattaaat
caggaaggtt
tatattgcaa
caaactacag

gaccacatta
gtgtcacacc
gattacataa
ggctagtgaa
tgtgctggee
tgtctteaca
ctgattaaat
caggaaggtt
tatattgeaa
caaactacag

23/47

ccctteateca
ctaatgaact
cataatgatc
gkttaatcag
atcacagatc
aatcgaaggy
ttttatttty
ccatgtactc
tatatatcta
getgggcata

ccctteatca
ctaatgaact
cataatgatc
gtttaatcag
atcacagate
aatcgaaggy
ttttattttg
ccatgtacte
tatatatcta
gctgggeata

ccetteatea
ctaatgaact
cataatgate
gtttaatcay
atcacagatc
aatcgaaggg
ttttattttg
ccatgtacte
tatatatcta
getgggeata

tatgaagcct
agaacctaag
aaagtetgge
ctecegttgte
cecgacgtgat
taagcatcca
aaaaaaacat
ttcatcctgt
gtatattcat
atggctecaty

tatgaagecet
agaacctaag
aaagtctgge
ctetgttgte
ccgacgtgat
taagcatcca
aaaaaaacat
ttcatcctgt
gtatattcat
atggctcatg

tatgaagcct
agaacctaag
aaagtctgge
cteegttgte
ccgacgtgat
taagcatcca
aaaadaacat
ttecatcctgt
gtatatteat
atggctcatg

(166)

PCT/EP01/15290

toggtggete
gttgectgtgt
ttectgggty
cccacacaga
cagaacagty
ttttttgaaa
atattcacag
cecgedcagt
attatcaggt
cctg

tgggtggcte
gttgctgtgt
ttectgggtg
cccacacaga
cagaacagtg
ttttttgaaa
atattcacag
ccecgeccagt
attatcaggt
cctyg

tgggtggete
gttgctgtgt
ttectgaggtg
ccoacacaga
cagaacagtyg
ttttttgaaa
atattcacag
ceegeecagh
attatcaggt
cetyg

Ile Thr Asp

60

120
180
240
300
360
420
480
540
594

60

120
180
240
300
360
420
480
540
594

60

120
180
240
300
360
420
480
540
594
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1

Pro Asp Val Ile
20

Thr Asn Arg Arg
35

Ser Leu Ala Glu

<210> 133
<211l> 601
<212> DNA
<213> Homo

<400> 133
cagtatctet
ctgtgtoaga
gtegtacaac
tggctceage
acgtatgaag
ctagtgaaag
tttaaataat
aaggttacct
goccagtggt
atcaggttgg
g

<210> 134
<211l> 603
<212> DNA
<213> Homo

<400> 134

agcggaaaac
aatctgggga
tegagettec
tacaaaatgt
tgcacattta
gtatggagat
cttgaaagag
tgcctgecat
ggeagcgetg
cagcaaggga
ctt

<210> 135
<211> 603
<212> DNA
<213> Homo

<400> 135

agcggaaaac
aatctgggga
tegagettee
tacaaaatgt
cgcacattta
gtatggagat
cttgaaagag

5

sapiens

teccctgtttg
ctettgetgt
taggggtaty
tgecagaatcy
gtcaactece
aatgttattc
gattgatcca
aaaaaatgta
aacatcttge
cacaaaagtt

sapiens

tcaaggaggt
caggtagaaa
taaaaatggt
cacttactge
actacaggta
gtattggtga
taagtaggag
ggagtcgaca
caactccaaa
aaagggeett

sapiens

tcaaggaggt
caggtagaaa
taaaaatggt
cacttactge
actacaggta
gtattggtga
taagtaggag

40

gaccacatta
gtgtcacace
gattacataa
ggctagtgaa
tgtgetggee
tgtectteaca
ctgattaaat
cctaaaaaat
aatcttgtat
aaaatggcaa

atgaaaataa
gtaagatcac
ctttgatctt
tecatgetgg
ctgatctgtt
gaaacttgag
cacagccatg
gtegeactgt
gagccaccta
ctctectgtyg

atgaaaataa
gtaagatcac
cttttatctt
tccatgetygg
ctgatctgtt
gaaacttgag
cacagccatyg

24/47

10

Arg Thr val Leu Val Lys Glu
25
Ser Leu Gly Pro Val Gly Phe

Asp Glu Glu Trp Lys Arg Ile
55

ccetteatea
ctaatgaact
cataatgate
gtttaatcag
atcacagatc
aatcgaaggy
ttttattttg
gaaggttcca
attgcaatat
actacagget

gatgagtctt
agtcegttic
tatgtacaga
agaaagccat
ttgtgcttag
gcgggaagea
gaggttctgay
tgggttacte
agagggagty
cacaggagec

gatgagtctt
agtcegttte
tatgtacaga
agaaagccat
ttgtgcttag
gcgggaagea
gggttctgay

(167)

PCT/EP01/15290

Cys Tyr Tyr Val Phe
30

Yet Lys Ser Ala Ile

45

Arg
60

tatgaagcet
agaacctaag
aaagtctgge
ctecgtigte
ccgacgtgat
taagcatcca
aaaaaaacat
tgtactctic
atatctagta
gggeataatg

aattagaaat
caaggggtag
aaagacatca
atccttetgy
atgttccecca
gagaaaggca
ctgtcatgag
cagtgaccag
gcteccatga
aggatttact

aattagaaat
caaggggtay
aaagacatca
atccttetgy
atgtteccea
gagaaaggca
ctgtcatgag

tgggtggctce
gttgectgtgt
ttectgggtg
cccacacaga
cagaacagtg
ttttttgaaa
atattcacag
atcctgtece
tattcatatt
gcteatgeet

gtaaagaatg
tecactgagt
caaaatteat
gacttgagtc
tcattgceca
agcctgteac
cccttecage
acaaaagcag
ggcggeaagt
tatctgttaa

gtaaagaatg
tccactgagt
caaaattcat
gacttgagte
tecattgceca
agectgtcac
ccettecage

60

120
180
240
300
360
420
480
540
600
601

60

120
180
240
300
360
420
480
540
600
603

60

i20
180
240
300
360
420
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tgcctgecat
ggcagegety
cagcaaggga
ctt

<210> 136
<211> 626
<212> DNA
<213> Homo

<400> 136

attggacatg
aatgtttttg
gggagggaag
acgagtcact
tecagetgaty
agtgettetg
caggaagtat
tgttataaat
ctgaaagggce
cacctacatg
ctacttggaa

<210> 137
<211> 623
<212> DNA
<213> Homo

<400> 137

attggacatg
aatgtttttg
gggagggaay
agtcacttte
gctgatgatt
gcttctgagg
gaattattce
tataaatggt
amagggcaac
ctacatgaga
cttggaaatt

<210> 138
<211> 826
<212> DNA
<213> Homo

<400> 138

agataaagta
gaaatgetet
gtggcecaca
ggcectgtat
ttccattttt
tgtacgttga
gagctegeag
ctttecttea
gagattgatg
ggtgaagect
taatcactga
gaaacataga
cetggttcac

25/47

(168)

PCT/EP01/15290

ggagtcgaca gtegeactgt tgggttacte cagtgaccayg wewuuageay
caactccaaa gagccaccta agagggagtyg getcccatga ggeggeaagt
aaagggcett ctcteectgtg cacaggagece aggatttact tatctgttaa

sapiens

atagctagat
ttcactggty
tcgtcaagaa
ttctgecaaa
attgactccc
agggctacty
tccaggaaga
ggtagetgga
aaccctaagce
agatcaaaty
atttatatca

sapiens

atagctagat
tteactggtyg
tcaagaaggg
tgccaaagaa
gactcccaga
gcetactggey
aggaagatga
agctggaggc
cctaagcaaa
tcaaatgcea
tatatcaaac

sapiens

cttttaggat
ctetggaaat
atcatgtaga
aagatacata
tettettggy
cctgatttac
cccagtcaat
ctttatatga
cagttttgee
tagcaaaaat
ttectteact
gaacggtitge
ctgtttactyg

ttgttteagg
actcaggtaa
gogaggttga
gaaatctcte
agaattcgaa
gcggggacac
tgagaatttt
ggcacttice
aaacctagaa
cecagttctcea
aacata

ttgtttcagy
actcaggtaa
aggttgagga
atctcteett
attcgaaaga
gggacactaa

gaatttttge -

actttceaga
cctagaatge
gtteteagee
ata

cattcaagge
tacagcagtyg
ccttgggaaa
tecagaatgaa
attagagaac
ctaaaatgtc
aatcttecatt
actggecact
caataaggtg
gcctecteac
gacataatgt
tactggcaga
ttatcacaat

aaaacatcct
cacgtettca
ggactgcact
cttttgettc
agaaactgag
taagagggag
tgccacatag
agaagcccac
tgcttggagy
gectecteca

aaaacatcct
cacgtcttea
ctgeacttet
ttgettetag
aactgagtec
gagggagggc
cacatagcag
agcccacagyg
ttggaggaca
tecteocagat

acacacccat
ctggtgetgy
acctggatta
aaccactecc
ttcacttaga
tttectetee
tttgctgget
caccctgaty
aggggatgac
cactecccag
aggaagectc
agcataagat
aatgctaagt

gctttccaag
agaagccata
tttgatttac
tagcaccgac
tecccacaaag
ggecttgtte
cagaacaaca
aggtatagec
acagtcagtg
gatccaccaa

getttecaag
agaagccata
gatttacttc
caccgactag
cacaaaggta
cttgttctga
aacaacacac
tatagccatg
gtcagtggtt
ccaccaagtg

aacactgagt
gatgecatga
aaatgatttt
agtgtgactt
tttcatctaa
tttcagctet
atgaaaccac
tccageagaa
ccctggagat
gagaattttt
tgaggagaaa
ctttgtacaa
aaaaaaaaaa

gatttagatg
gggaggttga
ttetgactte
tagatttcct
gtaaccaagg
tgaaaatgtg
cacatttaga
atgttccagg
gtttgtggat
gtgagaacct

gatttagatg
gggaggttga
tgacttcacy
atttecttca
accaaggagt
aaatgtgcag
atttagatgt
thtecaggety
tgtggatcac
agaacctcta

atgtaagaca
tgaggagtgt
gcgtcatect
tgaattgett
gctgtgatgt
gtctgatctyg
cagragtgtt
actgeaaaag
gaagggaaga
ataaaaagca
aacaaaggga
tattgetgge
aaaaaaaaaa

540
600
603

60

120
180
240
300
360
420
480
540
600
626

60

120
180
240
300
360
420
480
540
600
623

60

120
180
240
300
360
420
480
540
600
660
720
780
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26/47

aaaaaaaaaa aggagtgtgg cgagaagatyg gecaaacagg aacage

<210> 139
<211l> 795
<212> DNA
<213> Homo

<400> 139
gtcoctgggy
agtaggtcac
gatcatttac
actcagttga
caccacctac
cactcagatt
tcaatggggt
atgacccaaa
ggaaatggag
atgacaatcy
taattatcaa
ccageacaag
atttttaaaa
taacaggaaa

<210> 140
<211> 796
<212> DNA
<213> Homo

<400> 140

gteeetgggy
agtaggtcac
gatcatttac
actcagttga
caccacctta
acactcagat
atcaatgggy
catgacccaa
gggaaatgga
catgacaatc
ataattatca
cceagcacaa
gatttttaaa
ttaacaggaa

<210> 141
<211> 59

<212> PRT
<213> Homo

<4Q00> 141

Ala Leu Ser

1

sapiens

tgaggatggt cttgaatate tcctacattce
tgagcacatc aatggacatg ccagttatta
cagtatgagt tattctctygg agettctaat
gagttaattc aaaatctcag attatccaat
ctatgatgce gtggtacaga tggagtacct
atktcccagtt getattagac ttgagaggac
attcattcece aaagggtcaa tggtggtgat
gtactggaca gagcotgagyg agttoegeec
ctcaccctga ccecaggetgg ttcaageata
tgtggttgta caatcatttg cttgtaagtc
actttacaaa ccacagacta gaasasacga
acaaagataa tcaattatgt ccctgtggge
attagaatgy tatcactttt tatttggttt

ctate

sapiens

tgaggatggt cttgaatatc tectacattce
tgagcacatc aatggacatg ccagttatta
cagtatgagt tattctctgg agettetaat
gagttaatte aaaatctcag attatccaat
cctatgatge cgtggtacag atggagtace
tattcccagt tgctattaga cttgagagga
tattcattee caaagggtca atggtggtga
agtactggac agagcctgag gagttecgee
gctcaccety acccaggetg gttcaageat
gtgtggttgt acaatcattt gettgtaagt
aactttacaa accacagact agaaaaaacg
gacaaagata atcaattatg tcectgtggg
aattagaatg gtatcacttt ttatttggtt

actate

sapiens

ataactccte
aaatacttca
acttcagtag
tetgttteott
tgacatggtg
ttgcaagaaa
tecaacttat
tgaaaggtac
ttetgectet
tttttatcac
aactacatcc
atttttctac
gaattgctge

ataactecte
asatacttca
acttcaatag
tctgtttett
ttgacatggt
cttgcaagaa
ttccaactta
ctgaaaggta
attctgecte
ctttttatea
aaactacatc
cattttteta
tgaattgetg

Asp Leu Glu Leu Ala Ala Gln Ser Ile Ile Phe

5

Ala Gly Tyr Glu Thr Thr Ser Ser val

Leu Ala Thr
35

20 25

His Pxo Asp Val Gln Gln
40

Ala val Leu Pro Asn Lys Ala Pro Pro

10

Leu Ser Phe Thr Leu

Lys

Tyr

30

Leu Gln Lys Glu

Leu

45

(169)

PCT/EP01/15290

cacacatctc
cgaatactat
tactgeatgy
tccttccagy
gtgaatgaaa
gatgttgaaa
gctettcace
aagtctccag
cttaatctac
aaaaaagtga
ateccacagte
gcctatatag
ttacttgatt

cacacatcte
cgaatactat
tactgcatgg
tecttecagy
ggtgaatgaa
agatgttgaa
tgctetteac
caagtctceca
tcttaatcta
caaaaaagty
catccacagt
cgectatata
cttacttgat

Ile Phe
15

Tyr Glu

Ile Asp

vau

60

120
180
240
300
360
420
480
540
600
660
720
780
795

60

120
180
240
300
360
420
480
540
600
660
720
780
786
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50

<210> 142
<211> 785
<212> DNA
<213> Homo

<400> 142

gteectgggg
agtaggtcac
gatcatttac
actcagttga
caccacctac
cactcagatt
tcaatgygyt
atgacccaaa
ggaaatggay
atgacaatcg
taattatcaa
ccagcacaag
atttttaaaa
taacaggaaa

<210> 143
<211> 616
<212> DNA
<213> Homo

<400> 143

caggcctgge
ttttactatc
tottaagagt
tecatetttt
gatceceettyg
ggtggattca
ggtcttcaag
gaaataaaga
ttgagctcte
aggtaagtga
cctctagtta

<210> 144
<211> 1508
<212> DNA
<213> Homo

<400> 144

ceatggetet
atggactttt
ttttgtecta
aaatgtggyy
tcagaacagt
cagktgggatt
ggteattget
ccecagtatgg
tcaccttgaa
gagtgaacat
tcctaaaatt
ccccagtttt
gtaaatctgt

sapiens

tgaggatggt
tgagcacatc
cagtatgagt
gagttaattc
ctatgatgee
attcecagtt
attcattcce
gtactggaca
ctecaccctga
tgtggttgta
actttacaaa
acaaagataa
attagaatgg
ctate

sapiens

acagagtcag
cagtatttac
cgtttttata
cttetiteac
aaattagaca
agagatggaa
aaagctgtge
tgggcttaalt
ccagagtoty
cagataggta
geatta

sapiens

gttattagca
taagagactg
tegteagggt
aacgtatgaa
gctagtgaaa
tatgaaaagt
gtcteccaace
agatgtattg
agacatcttt
cgactctete
tggttictta
tgaagcatta
aaacagaatg

cttgaatatc
aatggacatyg
tattetetgy
aaaatctcag
gtyggtacaga
gctattagac
aaagggtcaa
gagcctgagg
cecaggetgy
caatcatttg
ccacagacta
tcaattatgt
tatcactttt

tgctccataa
ccagcttata
tgettgcaaa
ttecatttatt
cgcaaggact
ccectaagtgg
cccagaacac
ctaatgtact
tgtagagtgt
gactcagett

gtttttetygg
ggaattccag
ctctggaaat
ggteaactce
gaatgttatt
geccatetett
ttecaccageg
gtgagaaact
ggggcctaca
aacaatccac
gatccattat
aatgtetete
aagaaaagtc

27/47

tectacattce
ccagttatta
agcttctaat
attatccaat
tggagtacct
ttgagaggac
tggtggtgat
agttcegeee
tteaagecata
cttgtaagte
gaaaaaacga
cectgtggge
tatttggttt

atattttgtt
gattaagtat
gcatttttgt
aattctccat
tectteaacca
agaatgagtt
cagagatttc
gcatgagtay
tgtgcattat
ctetgettet

tgetecteta
ggcccacacce
ttgacacaga
ctgtgetgge
ctgtcttcac
tagctgagga
gazaactcaa
tgaggcggga
gcatggatgt
aagacccctt
ttetctecaat
tgtttccaaa
gcctcaacga

ataactectc
aaatacttca
acttcaatag
tetgtttett
tgacatggtg
ttgcaagaaa
teccaacttat
tgaaaggtac
ttctgectet
tttttatcac
aattacatce
atttttctac
gaattgctge

aaacgatgga
gaagagttca
catatttttt
atgettgttt
gaaaaaccca
attctaagga
aacttagtca
ttyggtgattt
gtagtataaa
cataggacta

tctatatggg
tetgecttty
gtgctataaa
catcacagat
aaatcgaagy
tgaagaatgy
ggagatgtte
agcagagaaa
gattactggc
tgtggagage
aatactcttt
agataccata
caaacaaaag

(170)

PCT/EP01/15290

cacacatctc
cgaatactat
tactgcatgy
tecettocagy
gtgaatgaaa
gatgttgaaa
getetteoace
aagtctccag
cttaatctac
aaaaaagtga
atccacagtc
gcctatatag
ttacttgatt

tggtgagtge
agatacatgg
ctactttgct
aactattgta
ttgttetaaa
cttetacttt
ataaaacctt
tgtacattca
ggaggtgace
cctectaccca

acccgtacac
ttyggaaatyg
aagtatggaa
ceegacgtga
tetttaggee
aagagaatac
cecaccattg
ggcaagecetg
acatcatttg
actaagaagt
ccattectta
aattrtttaa
caccgactag

60

120
180
240
300
360
420
480
540
600
660
720
780
795

60

120
180
240
300
360
420
480
540
600
616

60
120

180,

240
300
360
420
480
540
600
660
720
780
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atttccttca gectgatgatt gactcccaga
tgtctgatct ggagctcgea geccagtcaa
ccageagtgt tetttectte actttatatyg
aactgcaaaa ggagattgat geagttttge
tggtacagat ggagtacctt gacatggtgg
ctattagact tgagaggact tgcaagaaag
aagggtcaat ggtggtgatt ccaacttatg
agcctgagga gttecgecet gaaaggttea
tatacacacc ctttggaact ggacccagaa
acatgaaact tgctctaate agagtcette

cacagatccec cttgaaa

tta gacacgcaag

taaaggtgga ttcaagagat ggaaccctaa

atctgcay

<210> 145
<211> 60
<212> PRT
<213> Homo sapiens
<400> 145
1

Asn Gly val Phe Il

5

28/47

attegaaaga
taatcttcat
aactggeccac
ccaataagge
tgaatgaaac
atgttgaaat
ctettecacca
gtaagaagaa
actgecattgg
agaacttcte
gacttcttca
gtggagaaca

Pro Val Ala Ile Arg Leu Glu Arg Thr Cys Lys
10

e Pro Lys Gly Ser Met Val

25

ala Leu His His Asp Pro Lys Tyr Trp Thr Glu

20
35
Pro Glu Arg Phe Se
50
<210> 146
<211> 11
<212> DNA

<213> Homo sapiens

<400> 146
tttecagtatc t

<210> 147

<211> 11

<212> DNA

<213> Homo sapiens

<400> 147
tttcaatate t

<210> 148

<211> 11

<212> DNA

<213> Homo sapiens

<400> 148
tttaatagaa g

<210> 149
<211> 11

40

r Lys Lys Lys Asp Ser Ile

55

aactgagtce
trttgetgge
tcaccctgat
accacctace
actcagatta
caatggggta
tgacccaaag
ggacagcata
catgaggttt
cttcaaacct
accagaaaaa
tcaccatcac

(171)

PCT/EP01/15290

cacaaagctc
tatgaaacca
gtceageaga
ratgatgeeyg
tteccagttg
ttcattecca
tactggacag
gatccttaca
gcteteatga
tgtaaagaaa
cccattgtic
catcactgag

Lys Asp Val Glu Ile

15

Val Ile Pro Asn Tyr

30

Pro Glu Glu Phe Arg

45

Asp
60

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1508

11

11

11
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WO 02/053775 20/47

<212> DNA
<213> Homo sapiens

<400> 149
tttaacagaa g

<210> 150

<211> 11

<212> DNA

<213> Homo sapiens

<400> 150
atteccccata g

<210> 151

<211» 11

<212> DNA

<213> Homo sapiens

<400> 151
attcctcata g

<210> 152

<211> 11

<212> DNA

<213> Homo sapiens

<400> 152
tagaatatga a

<210> 153

<211> 11

<212> DNA

<213> Homo sapiens

<400> 153
tagaacatga a

<210> 154

<211> 11

<212> DNA

<213> Homo sapiens

<400> 154
gtaacttate ¢

<210> 155

<211> 11

<212> DNA

<213> Homo sapiens

<400> 155
gtaacgtatc ¢

<210> 156
<211> 11

(172)

PCT/EP01/15290

11

11

11

11

11

11
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30/47
WO 02/053775

<212> DNA
<213> Homo sapiens

<400> 156
ttcacgtgga g

<210> 157

<211> 11

<212> DNA

<213> Homo sapiens

<400> 157
ttcacatgoa g

<210> 158

<211> 11

<212> DNA

<213> Homo sapiens

<400> 158
tggacgcaac

o

<210> 159

<211> 11

<212> DNA

<213> Homo sapiens

<400> 159
tggacacaac

o

<210> 160

<211> 11

<212> DNA

<213> Homo sapiens

<400> 160
gaggataatt a

<210> 161

<211> 11

<212> DNA

<213> Homo sapiens

<400> 161
gaggaaaatt

o

<210> .162

<211> 11

<212> DNA

<213> Homo sapiens

<400> 162

catcattgece ¢

<210> 163
<211> 11

(173)

PCT/EP01/15290

11

11

11

11

11

11

JP 2004-527229 A 2004.9.9



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o
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<212> DNA
<213> Homo sapiens

<400> 163
catcactgee ¢

<210> 164

<211> 11

<212> DNA

<213> Homo saplens

<400> 164
cagtegeact ¢

<210> 165

<211> 11

<212> DNA

<213> Homo sapiens

<400> 165
cagtcacact g

<210> 166

<211> 11

<212> DNA

<213> Homo sapiens

<400> 166
actaagaagt t

<210> 167

<211> 11

<212> DNA

<213> Homo saplens

<400> 167
actaaaaagt t

<210> 168

<211> 11

<212> DNA

<213> Homo sapiens

<400> 168
gatccattat t

<210> 169

<211> 11

<212> DNA

<213> Homo sapiens

<400> 169
gatccgttat t

<210> 170
<211> 11

(174)

PCT/EP01/15290

11

i1

i1

11

11
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<212> DNA
<213> Homo sapiens

<400> 170
caattccatt g

<210> 171

<211> 11

<212> DNA

<213> Homo sapiens

<400> 171
caatttcatt g

<210> 172

<211> 11

<212> DNA

<213> Homo sapiens

<400> 172
tgtcaatcta ¢

<210> 173

<211> 11

<212> DNA

<213> Homo sapiens

<400> 173
tgtcagtcta g

<210> 174

<211> 11

<212> DNA

<213> Homo sapiens

<400> 174
ttgtttgttt

o

<210> 175

<211> 11

<212> DNA

<213> Homo sapiens

- <400> 175

trgttegttt t

<210> 176

<211> 11

<212> DNA

<213> Homo sapiens

<400> 176

aaataaagaa g

<210> 177
<211> 11

(175)

PCT/EP01/15290

11

11

11

11

11

11
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<212> DNA
<213> Homo

<400> 177
aaatacagaa

<210> 178
<211> 11
<212> DNA
<213> Homo

<400> 178
tttgegteat

<210> 179
<211> 11
<212> DNA
<213> Homo

«<400> 179
tttgcatcat

<210> 180
<211> 11
<212> DNA
<213> Homo

<400> 180
ttgacctgat

<210> 181
<211> 11
<212> DNA
<213> Homo

<400> 181
ttgacttgat

<210> 182
<211> 11
<212> DNA
<213> Homo

<400> 182
tattgtagat

<210> 183
<21l> 11
<212> DNA
<213> Homo

<400> 183
tattgeagat

<210> 184
<211> 11

sapiens

<4

sapiens

saplens

c

sapiens

o

sapiens

o

sapiens

sapiens

a

(176)

PCT/EP01/15290

11

11

11

11

i1

11
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<212>
<213>

<400>

DNA
Homo

184

cetttteect

<210>
<211>
<212>
<213>

<400>

185
11
DNA
Homo

185

ccttteecet

<210>
<211>
<212>
<213>

<400>

186
1L
DNA
Homo

186

cttatgeaga

<210>
<211>
<212>
<213>

<400>

187
i1
DNA
Homo

187

cttatacaga

<210>
<211>
<212>
<213>

<400>

188
11
DNa
Homo

188

aatacggtca

<210>
<211>
<212>
<213>

<400>

189
11
DNA
Homo

189

aatacagtca

<210>
<211>
<212>
<213>

<400>

190
11
DNA
Homo

190

ggaggtatga

<210>
<211>

191
11

34/47

sapiens

t

sapiens

sapiens

o

sapiens

I

sapiens

sapiens

sapiens

o

(177)

PCT/EP01/15290

11

11

11

11

11

11

11
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<212>
<213>

<400>

DNA
Homo

151

ggaggcatga

<210>
<211>
<212>
<213>

<400>

192
11
DNA
Homo

192

agtcegttte

<210>
<211>
<212>
<213>

<400>

193
i1
DNA
Homo

193

agtccatttc

<210>
<211l>
<212>
<213>

<400>

194
11
DNA
Homo

194

tctgccaaag

<210>
<211>
<212>
<213>

<400>

195
11
DNA
Homo

195

tetgegaaag

<210>
<211>
<212>
<213>

<400>

196
11
DNA
Homo

196

acccattgtt

<210>
<211>
<212>
<213>

<400>

197
11
DNA
Homo

197

sapiens

a

sapiens

c

sapiens

sapiens

o

sapiens

o

sapiens

sapiens

acccactgtt ¢

<210>
<211>

198
11

(178)

PCT/EP01/15290

11

11

11

11

11

11

11
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<212>

DNA

<213> Homo

<400>

198

gctactggct

<210>
<21l>
<212>
<213>

<400>

199
11
DNA
Homo

199

getaccgget

<210>
<211>
<212>
<213>

<400>

200
11
DNA
Homo

200

gaaatcacce

<210>
<211>
<212>
<213>

<400>

201
11
DN&
Homo

201

gaaattaccc

<210>
<211>
<212>
<213>

<400>

202
33
DNA
Homo

202

gotctactgt

<210>
<211>
<212>
<213>

<400>

203
27
DNA
Homo

203

gctteatatg

<210>
<211>
<212>
<213>

<400>

204
18’
DNA.
Homo

204

tgtctttecag

<210>
<211>

205
19

sapiens

re}

sapiens

sapiens

sapiens

sapiens

catttctaac cataatctct tta

sapiens

atgaagggta atgtggt

sapiens

tatctett

36/47

(179)

PCT/EP01/15290

11

11

11

11

27

18
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<212> DNA
<213> Homo

<400> 205
tgtctttcaa

<210> 206
<211> 444
<212> DNA
<213> Homo

<400> 206

catttagtce
ttectttttga
tacccacgta
ctttaaagagy
tcatatgaag
actagaacct
atcaaagtet
cageteegtt

<210> 207
<211> 830
<212> DNA
<213> Homo

<400> 207

tggtcaccca
ccagactgtg
gggtggtaga
gaggaaatgy
tgtetggetg
gcagagggaa
attctggaat
atgecaatgg
aactgattaa
ggtgtgtgcg
aascatttca
geccagcaaa
aagtggcgat
gectggtget

<210> 208
<211> 830
<212> DNA
<213> Homo

<400> 208

tggtcacceca
ccagactgty
gggtggtaga
gaggaaatgg
tgtetggety
gcagagggaa
attctggaat
atgccaatgg
aactgattaa
ggtgtgtygcyg
aaacatttca
gcecageaaa

sapiens

tatctette

sapiens

ttogtgageac
taatgaagta
tgtaccacce
ctettttgte
cettgggtgg
aaggttgcty
ggcttectgg
gtccccacac

sapiens

ccatgtgtac
cccttgagga
gaggaaatag
ttacatctgt
ggcttgcaag
ttgcatgggt
gaagacagce
ctececacttca
gttgtttatg
attctttget
gecagettgac
caacagcaca
ggacctcate
cctetatety

sapiens

ccatgtgtac
cccttgagga
gaggaaatag
ttacatctgt
ggcttgeaag
ttgecatgggt
gaagacagcee
ctecacttca
gttgtttatg
attctttget
gecagettgac
caacagcaca.

ttgatgattt
ttttaaacat
agcttaacga
tttcaatate
ctectgtotg
tgtgtegtac
gtgtggctee
agaa

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg
aaagatctge
atggaaacaa
gtttctgata
attccceata
actggetgea
ctaagactgc
cagctgaaag
ccaaatttgg
tcagtaacty

agtaccctge
actcacctct
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctge
atggaaacaa
gtttctgata
atteccteata
actggctgea
ctaagactge
cagctgaaag

37/47

acctgecctte
ataaaacatt
atgetctact
tcttecetgt
agactecttge
aactagdggt
agctgcagaa

tagggtecag
gctaagggaa
ctgtgtgagyg
tggtaaggaa
agtcatctag
agttgtggct
gggcaggtga
agaactcagyg
gaatatgaac
gctgeageee
tgtgeaggge
taagactcay
cggtggaaac
tecagattce

tagggtecag
getaagggaa
ctgtgtgagy
tygtaaggaa
agtcatctag
agttgtggct
gggcaggtga
agaactcagg
gaatatgaac
gctgeageee
tgtgcaggge
taagactcag

aatttttcac
atggagagty
gtratttcta
ttyggaccaca
tgtgtgteac
atggattaca
togggetagt

ggtcatgaaa
acaggcacag
gggataggag
agactttaac
ggggcacaag
tgtggggatg
gaggatattt
ttecgtggac
tcaaaggagg
caccteecttc
agggatgote
aggagacagt
ctggettete
tectectetgt

ggtcatgaaa
acaggcacag
gggataggag
agactttaat
ggggcacaag
tgtggggaty
gaggatattt
ttececgtggac
tcaaaggagy
cacctecctte
agggatgcte
aggagacagt

(180)

PCT/EP01/15290

tgacctaata
gcataggaga
accataatct
ttaccettea
accctaatga
taacataatg
gaagtttaat

gtaaataata
aaacccacaa
gcacccagag
agaaggggte
tacactccay
gatttcaagt
aagaggcttc
tcoecctgataa
taagcaaagg
tecageacat
caggcagaca
tgaagaagyc
ctggctgtea

gtaaataata
aaacccacaa
gcacccagag
agaaggggte
tacactccag
gatticaagt
aagaggctte
tcoctgataa
taagcaaagyg
tccageacat
caggcagaca
tgaagaagge

19

60

120
180
240
300
360
420
444

60

120
180
240
300
360
420
480
540
600
660
720
780
830

60"
120

180,

240

300

360
420
480
540
600
660
720
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aagtggcgat
gectggtget

<210> 209
<211> 830
<212> DNA
<213> Homo

<400> 209

tagtecaccea
ccagactgtg
gggtggtaga
gaggaaatgg
tgtetggetg
goagagggaa
attctggaat
atgccaatgy
aactgattaa
ggtgtgtgey
aaacatttca
gcccagcaaa
aagtggegat
geetggtget

<210> 210
<211> 837
<212> DNA
<213> Homo

<400> 210

caaaaattag
caggagaatc
tecageetgy
tttgaagcac
tttaatgttt
cacctcttge
aacagtcaat
ccacttettt
cagccagatg
gagacctagt
gtgggagtce
agagcctaaa
gtgggaaggg
gtatactgga

<210> 211
<211> 837
<212> DNA
<213> Homo

<400> 211

caaaaattag
caggagaatc
tecagectgy
tttgaagcac
tttaatgttt
cacctettge
aacagtcaat
ceacttcttt
cagccagatg

38/47

(181)

PCT/EP01/15290

ggacctcatc ccaaatttog cggtggaaac ctggettote ctggetgtea 780
cctectatety teagtaactyg tcecagattee totcctetgt

sapiens

ccatgtgtac
cecttgagga
gaggaaatagy
ttacatctgt
ggcttgcaay
ttgcatgggt
gaagacagcc
ctccacttca
gttgtttatg
attctttget
gcagcettgac
caacagcaca
ggacctcatc
cctetatety

sapiens

ctaggtgtgy
acttgaacct
gtgacagagt
atacatttta
tcaaaccatc
attccattcet
tggtcaattyg
ctttacctte
gtggccacac
agggtgagga
aagcaagcag
cagggcatgy
atgggtgagy
agccaggtgt

sapiens

ctaggtgtgy
acttgaacct
gtgacagagt
atacatttta
tcaaaccate
attcecattct
tggtcaattg
ctttacttic
gtggccacac

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagy
aaagatctge
atggaaacaa
gtttctgata
attcececata
actggctgeca
ctaagactge
cagctgaaag
ccaaatttgy
tcagtaactg

tggtatgcac
ggaggcagag
gagattccat
taacatacaa
tcccctgata
caactcccaa
attgggcaac
cettectgag
attaaggtag
tcaagtaggt
agaaaatgtce
agaacatatt
tttecactaca
gtcacttttg

tggtatgeac
dggaggcagay
gagattceat
taacatacaa
tcecectgata
caactcccaa
attgggcaac
ccttectgag
attaaggtag

tagggtcecag
gctaagggaa
ctgtgtgagg
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaacatgaac
gctgeagecce
tgtgcaggge
taagactcag
cgotggaaac
tecagattec

ctataatcte
gttgcagtga
ctcaaaaaaa
ctgaatcect
tttctgggag
ctgtcttact
aggctaaaca
taacgtatece
aaaagagagt
gttcacgtgg
gacacagagy
tagggcatga
taaaggggat
cagaaaagag

ctataatctc
gttgecagtga
ctcaaaaaaa
ctgaatcect
tttctgggay
ctgtcttact
aggctaaaca
taacttatce
aaaagagagt

ggtcatgaaa
acaggcacag
gggataggag
agactttaat
ggggcacaag
tgtggggaty
gaggatattt
ttcegtggac
tcaaaggagyg
cacctectte
agggatgete
aggagacagt
ctggettcte
teteetetgt

agctacccag
gcogagacge
aaaaaaaaaa
tattatatta
atgggaaaca
gcaatgaaca
cactcattee
taaagtcatt
gteatgatgyg
agaaacagoc
ggtggeetga
ggtgaggagg
tgatgaaata
tcatggatte

agctacccag
gccogagacge
aaaaaaaaaa
tattatatta
atgggaaaca
gcaatgaaca
cactcattce
taaagtcatt
gtcatgatgy

gtaaataata
aaacccacaa
gcacccagag
agaaggggtc
tacactccag
gatttcaagt
aagaggctte
tcectgataa
taagcaaagg
tccagcacat
caggcagaca
tgaagaaggce
ctyggetgtea

gaggctgagy
accattacac
attatgectt
ttagttttga
tgttttetta
cttaataaga
ttgtetgtte
aggtgggtyay
ttecaagtea
cggectgtgt
aaaagcagec
gcatccatga
agtaaataaa
agaaagg

gaggctgagy
accattacac
attatgeett
ttagttttga
tgttttetta
cttaataaga
ttgtetgtte
aggtgggtgy
ttccaagtea

830

60

120
180
240
300

360

420
480
540
600
660
720
780
830

60

120
180
240
300
360
420
480
540
8600
660
720
780
837

60

120
180
240
300
360
420
480
540
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gagacctagt
gtgggagtec
agagectaaa
gtggyaagag
gtatactgga

<210> 212
«211> 602
<212> DNA
<213> Homo

<400> 212
catagacaadg
cacttcaaat
ttcaactgee
aattagaggt
ccagggtcte
agtattctga
gatagtctct
agaggttcte
cttgecegtta
aaaatatgag
ta

<210> 213
<21l> 602
<212> DNA
<213>-Homo

<400> 213
catagacaag
cacttcaaat
ttcaactgee
aattagaggt
ccagggtcte
agtattctga
gatagtctet
agaggttcte
cttgeegtta
aaaatatgag
ta

<210> 214
<211> 603
<212> DNA
<213> Homo

<400> 214

ageggaaaac
aatctgggoa
tegagettee
tacaaaatgt
tgcacattta
gtatggagat
cttgaaagag
tgcctgecat
ggcagegety
cagcaaggga
ctt

agggtgagga
aagcaagcay
cagggeatgy
atgggtgagy
agccaggtgt

saplens

ggtgagteet
atattctety
agtgaaagat
agggtttatt
tggaaatttyg
aaacctecat
gccoccaggtet
tgaaagaaga
taaactatgt
aagaatctca

sapiens

ggtgagtect
atattctctyg
agtgaaagat
agggtttatt
tggaaatttg
aaacctccat
gcccaggtet
tgaaagaaga
taaactatgt
aagaatctca

sapiens

tcaaggaggt
caggtagaaa
taaaaatggt
cacttactge
actacaggta
gtattggtga
taagtaggag
ggagtcgaca
caactccaaa
aaagggcctt

tecaagtaggt
agaaaatgte
agaacatatt
tttcactaca
gtcacttttg

tcagtactta
ttttettgte
agcaggecty
ctatttaaaa
acacagagtg
tggatagacc
tcatgggatyg
ggataattac
gcaaattcag
taactgtitt

tcagtactta
ttttettgte
agcaggcecty
ctatttaaaa
acacagagty
tggatagacc
tecatgggaty
ggaaaattac
gcaaattcag
taactgtttt

atgaaaataa
gtaagatcac
cttttatett
tecatgetgg
ctgatctgtt
gaaacttgag
cacagcecatg
gtcgcactgt
gagccaccta
ctctectgtg

39/47

gttcacatgg
gacacagagg
tagggeatga
taaaggggat
cagaaaagag

gagaaaattc
ttteccttaa
atttcattgg
taataatcaa
ctataagaag
tgctactgtg
aagctcttgt
ttygggagtag
ggaggtaaac
gagataatta

gagaaaattc
ttteccttaa
atttcattgg
taataatcaa
ctataaaaag
tgctactgty
aagctcttgt
ttgggagtag
ggaggtaaac
gagataatta

gatgagtctt
agtccgttte
tatgtacaga
agaaagccat
ttgtgettay
gecgggaagea
gggttctgag
tgggttacte
agagggagtyg
cacaggagcec

agaaacagcco
ggtggectga
ggtgaggagg
tgatgaaata
tecatggattc

aagagtgact
gacatctetyg
acacaactgt
cttgtatttt
tatggaaaaa
aggaggttac
caacctaaat
aatattgcaa
aagacaaaga
ttgttageta

aagagtgact
gacatctctg
acgcaactgt
cttgtatttt
tatggaaaaa
aggaggttac
caacctaaat
aatattgcaa
aagacaaaga
ttgttagcta

aattagaaat
caaggggtag
aaagacatca
atccttetgy
atgttcccca
gagaaaggea
ctgtcatgag
cagtgaccag
gcteecatga
aggatttact

(182)

PCT/EP01/15290

aasagcagec
gcatccatga
agtaaataaa
agaaagg

ttaaattecce
aatagcttec
tttcageceoce
gtttecetete
totgggggtyg
ccecactgeay
acaaacagag
tgggaatety
tgctccatag
caaagatcaa

ttaaattccc
aatagettee
ttteageece
gtttectete
totgggggty
cccactgeag
acaaacagag
tgggaatcty
tgctecatag
caaagatcaa

gtaaagaatyg
tccactgagt
caaaattcat
gacttgagte
tcactgccea
agcctgteac
cecttecage
acaaaagcag
ggcggcaagt
tatctgttaa

660
720
780
837

60
120

180"

240
300
360
420
480
540
600
602

60

120
180
240
300
360
420
480
540
600
602

60

120
180
240
300
360
420
480
540
600
603
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<210>
<21l>
<212>
<213>

<400>

40/47

215

60

PRT

Homo sapiens

215

Ser Leu Ala Glu Asp Glu Glu Trp Lys Arg Ile

1

5 10

Pro Thr Phe Thr Ser Gly Lys Leu Lys Glu Met

20 25

Gln Tyr Gly Asp Val Leu Val Arg Asn Leu Arg

Gly Lys Pro Val Thr Leu Lys Asp Ile Phe Gly
50 55

<210>
<21l>
<212>
<213>

<400>

35 40

216
603
DNA
Homo sapiens

216

agcggaaaac tcaaggaggt atgaaaataa gatgagtett
aatctgggga caggtagaaa gtaagatcac agtccgttte
tegagettee taamaaatggt cttttatett tatgtacaga
tacaaaatgt cacttactgc tccatgctgy agaaagccat
tgcacattta actacaggta ctgatctgtt ttgtgcttag
gtatggagat gtattggtga gaaacttgag gcgggaagea
cttgaaagag taagtaggag cacagccatg gggttctgag
tgectgecat ggagtcgaca gtcacactgt tgggttacte
ggcagegetyg caactccaaa gagecaccta agagggagty
cagcaaggga aaagggccktt ctctcctgtg cacaggagee

ctt

<210>
<211>
<212>
<213>

<400>

217
778
DA
Homo sapiens

217

cagagcttac atatcttata tcatccacac tcaacacatg
tgggtcterg tettectaty actgggetee ttgaccteag
ggtgtctecca tcaccceccag catagggoca getccatcac
ctgagggagt agatggaaga tgattcagea gatagttcetg
tgtcttgact ggatatgtgg gtttcttget geatgtatag
ctgattttaa ttttocatat ctttetccac tcageatctt
tgattactgyg cacatcattt ggagtgaaca tcgactctet
ttgtggagag cactaaaaag ttcctaaaat ttggtttett
taagtatgtg ggctattatt tctttetete tttttaaaaa
aattcacata tcgtataatt catccactta aaaggtacaa
tcaaaaatat gtatgaccat tactattgta aactaaaatg
tcacacactt tagctgtcaa caccccacca caaaccccac
caactttetyg cctctataga tttgectatt ctggacactt

<210>
<211>
<212>

218
778
DNA

(183)

PCT/EP01/15290

Arg Ser Leu Leu Ser

15

Phe Pro Ile Thr Ala
30

Arg Glu Ala Glu Lys

45

Ala
&0

aattagaaat
caaggggtag
aaagacatca
atccttctgg
atgtteecca
gagaaaggca
ctgteatgag
cagtgaccag
gctececatga
aggatttact

ctactgtagt
aggtgagtcet
tggcaccaga
aaagtctgty
tggaaggacg
tggggectac
caacaatcca
agatccatta
taactgcttt
ttecattgtt
tttttgtecaa
tgcectaage
catagaaata

gtaaagaatg
tccactgagt
caaaattcat
gacttgagtc
tecattgccea
agectgtcac
cccttecage
acaaaagcag
ggeggeaagt
tatectgttaa

tgtctgataa
aactcagctt
taaccacctt
gctetttaty
gtaagaggtyg
agcatggaty
caagacccect
tttctetecaa
cttgacatat
tttaagataa
tctagageee
atccaataat
atatcatt

60

120
180
240
300
360
420
480
540
600
603

60

120
180
240
300
360
420
480
540
600
660
720
778
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<213> Homo

<400> 218

cagagettac
tgggtetety
ggtgteteca
ctgagggagt
tgtctitgact
ctgattttaa
tgattactgg
trtgtggagay
taagtatgty
aattcacata
tcaaaaatat
tcacacactt
caactttcty

<210> 219
<211> 778
<212> DNA
<213> Homo

<400> 219

cagagcttac
tgggtetetyg
ggtgtcteca
ctgagggagt
tgtettgact
ctgattttaa
tgattactygg
ttgtggagag
taagtatgtg
aattcacata
tcaaaaatat
tcacacactt
caactttetg

<210> 220
<211> 778
<212> DNA
<213> Homo

<400> 220

cagagettac
tgggtctctg
ggtgtcteca
ctgagggagt
tgtettgact
ctgatittaa
tgattactgg
ttgtggagag
taagtatgtyg
aattcacata
tcaaaaatat
tcacacactt
caactttctg

<210> 221
<211> 670
<212> DNA

sapiens

atatcttata
tcttectatyg
tcacccoeeag
agatggaaga
ggatatgtgg
ttttecatat
cacatecattt
cactaagaag
ggctattatt
tecgtataatt
gtatgaccat
tagctgtcaa
cctctataga

saplens

atatcttata
tecttectatg
tcacccecag
agatggaaga
ggatatgtyy
ttttccatat
cacatcattt
cactaagaag
ggctattatt
tcgtataatt
gtatgaccat
tagctgtcaa
cctetataga

sapiens

atatcttata
tcttectaty
tcacccccag
agatggaaga
ggatatgtgy
ttttccatat
cacatcattt
cactaagaag
ggctattatt
tegtataatt
gtatgaccat
tagctgtcaa
cetctataga

tcatccacac
actgggctce
catagggcca
tgattcagca
gtttetktget
ctttetecac
ggagtgaaca
ttectaaaat
tctttetete
catccactta
tactattgta
caccceacca
tttgoctatt

tcateccacac
actgggctcee
catagggcca
tgattcagca
gtttcttget
ctttctecac
ggagtgaaca
ttcctaaaat
tetttetete
catccactta
tactattgta
caccccacca
tttgectatt

tcatccacac
actgggetec
catagggcca
tgattcagea
gtttettget
ctittetecac
ggagtgaaca
ttectaaaat
tctttetete
catccactta
tactattgta
caccccacca
tttgectatt

41/47

tcaacacatg
ttgacctcag
gctecateace
gatagttcty
gcatgtatag
tcageatett
tcgactctet
ttggtttett
tttttaaaaa
aaaggtacaa
aactaaaatg
caaaccccac
ctggacactt

tcaacacatg
ttgacctecag
gctccatcac
gatagttcetyg
gcatgtatag
teagecatctt
togactetet
ttggtttett
tttttaaaaa
aaaggtacaa
aactaaaaty
caaaccecac
ctggacactt

tcaacacatg
ttgacctcag
gctecatcac
gatagttcty
gcatgtatag
teagecatett
tegactetet
ttgotttett
tttttaaaaa
asaggtacaa
aactaaaatyg
caaaccccac
ctggacactt

ctactgtagt
aggtgagtct
tggcaccaga
aaagtctgty
tggaaggacy
tggggectac
caacaatcca
agatcegtta
taactgcttt
ttecattgtt
tttttgtcaa
tgccctaage
catagaaata

ctactgtagt
aggtgagtcet
tggcaccaga
asagtetgty
tggaaggacg
tggggcctac
caacaatcca
agatccatta
taactgettt
tttcattgtt
tttttgtecaa
tgccctaage
catagaaata

ctactgtagt
aggtgagtct
tggcaccaga
aaagtctgty
tggaaggacg
tggggcctac
caacaatcca
agatccatta
taactgettt
ttecattgtt
tttttgtcag
tgccctaage
catagaaata

(184)

PCT/EP01/15290

tgtetgataa
aactecagett
taaccacctt
getetttaty
gtaagaggty
ageatggaty
caagacccct
tttctecteaa
cttgacatat
tttaagataa
tctagagcce
atccaataat
atatcatt

tgtctgataa
aactcagett
taaccacctt
getctttaty
gtaagaggtyg
agecatggatg
caagacccct
tttectectcaa
cttgacatat
tttaagataa
tetagagece
atccaataat
atatecatt

tgtctgataa
aactcagctt
taaccacctt
getetttaty
gtaagaggtg
agcatggatg
caagacccct
tttcteteaa
cttgacatat
tttaagataa
tetagagece
atccaataat
atatcatt

60

120
180
240
300
360
420
480
540
600
660
720

778~

60

120
180
240
300
360
420
480
540
600
660
720
778

60

120
180
240
300
360
420
480
540
600
660
720
778
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<213> Homo

<400> 221

agaaggtgec
teagtcgeeyg
catgatgtte
cattttcaat
accecagttt
agtaaatctyg
gatggtggtt
agcatgtate
catttggtag
catttaaaac
taaaatttta
aaaatatatt

<210> 222
<211> 670
<212> DNA
<213> Homo

<400> 222

agaaggtgee
tcagtegecg
catgatgttc
cattttcaat
accccagttt
agtaaatcetg
gatggtggtt
agcatgtatc
catttggtag
catttasaac
taaaatttta
aaaatatatt

<210> 223
<211> 826
<212> DNA
<213> Homo

<400> 223

agataaagta
gaaatgctct
gtggcccaca
ggcectgtat
tkecattttt
tgtacgttga
gagctegeag
ctttecttea
gagattgatg
ggtgaagect
taatcactga
gaaacataga
cctggtteac
aaaaaaaaaa

<210> 224
<211> 826
<212> DNA
<213> Homo

sapiens

attgatctca
gcctgaaaga
ttattcttat
gatttecttt
ttgaagcatt
taaacagaat
azatgacgat
tgtattttta
aaataaagaa
ttgaaatcag
ccacttctet

sapiens

attgatctca
gccoctgaaaga
ttattcttat
gatttecettt
ttgaagcatt
taaacagaat
aaatgacgat
tgtattttta
aaatacagaa
ttgaaatcag
ccacttetet

sapiens

cttttaggat
ctetggaaat
atcatgtaga
aagatacata
tetteottggy
cctgatttac
ceceagtcaat
ctttatatga
cagtitttgee
tagcaaaaat
ttectteact
gaacggttge
ctogtttacty
aggagtgtag

sapiens

ctgctgtagt
agggcaaaca
tactggtaga
tgttegtttt
aaatgtctect
gaagaaaagt
gtttaggttt
aaaataaaga
ggagattggy
geacaacaat
tececctttaat

ctgctgtagt
agggcaaaca
tactggtaca
tgtttgtttt
aaatgtctet
gaagaaaagt
gtttaggttt
aaaataaaga
ggagattagy
gcacaacaat
tcectttaat

cattcaagge
tacagcagtg
cettgggaaa
tcagaatgaa
attagagagc
ctaaaatgtc
aatctteatt
actggecact
caataaggtg
gectecteac
gacataatgt
tactggcaga
ttatcacaat
cgagaagatg

42/47

ggtgtttecct
tgataazagy
gaaaattata
gtttttecca
ctgtttccaa
cgcetcaacyg
tgataaattt
cagagaactt
gaaggagaty
tagtatgtca
aaattgtcaa

ggtgttteet
tgataaaagg
gaaaattata
gttttteceeca
ctgtttccaa
cgectcaacy
tgataaattt
cagagaactt
gaaggagaty
tagtatgtca
aaattgteaa

acacacccat
ctggtgetgg
acctggatta
aaccactcce
ttcacttaga
tttectetec
tttgetgget
caccctgatyg
aggggatgac
cactceecag
aggaagccte

agcataagat,

aatgctaagt
gccaaacagg

atgtatagac
aatgggttec
attgeteccag
cagtactctt
aagataccat
acaaacaaaa
agattttata
atgtttagaa
agaatgagtc
tgatataaac
aggataaagt

atgtatagac
aatgggttee
attgctecay
cagtactctt
aagataccat
acaaacaaaa
agattttata
atgtttagaa
agaatgagtc
tgatataaac
aggataaagt

aacactgagt
gatgccatga
aaatgatttt
agtgtgactt
tttcatctaa
tttcagctct
atgaaaccac
tecageagaa
cectggagat
gagaattttt
tgaggagaaa
ctttgtacaa
aaaaaaaaaa
aacagce

(185)

PCT/EP01/15290

ctgeecttge
agttgagaat
gtaaagtttg
teecattectt
aaatttttta
ggtaaaatct
cacatgatag
caagagaagc
agagagatag
agtattgaga
ttecectgtttg

ctgcecttge
agttgagaat
gtaaagtttg
tccattectt
aaatttttta
ggtaaaatct
cacatgatag
caagagaagc
agagagatag
agtattgaga
ttectgttty

atgtaagaca
tgaggagtgt
gcatcatcet
tgaattgctt
gctgtgatgt
gtctgatcty
cagcagtgtt
actgcaaaag
gaagggaaga
ataaaaagca
aacaaaggga
tattgetgge
aaaaaaaaaa

60

120
180
240
300
360
420
480
540
600
660
670

60

120
180
240
300
360
420
480
540
600
660
670

60

120
180
240
300
360
420
480
540
600
660
720
780
826
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<400> 224

agataaagta
gaaatgetet
gtggcccaca
ggecctgtat
ttecattttt
tgtacgttga
gagctcgeag
cttteettea
gagattgatg
ggtgaageet
taatcactga
gaaacataga
cctggtteac
aaaaaaaaaa

<210> 225
<211> 616
<212> DNA
<213> Homo

<400> 225
caggectgge
ttttactate
tgttaagagt
tceatetttt
gatcceckty
ggtggattca
ggtcttcaag
gaaataaaga
ttgagctcte
aggtaagtga
cectctagtta

<210> 226
<211> 624
<212> DNA
<213> Homo

<400> 226
gattaagett
tgtgegatte
ctttecageag
agcaaacagc
ggcgatggac
ggtgetecte
gtgctaateg
aagtagctga
tatgaatgaa
ttagggacag
caatgaaaac

<210> 227
<211> 624
<212> DNA
<213> Homo

<400> 227
gattaagett

cttttaggat
ctctggaaat
atcatgtaga
aagatacata
tettettgoy
cttgatttac
ceccagteoaat
ctttatatga
cagttttgee
tagcaaaaat
ttcetteact
gaacggttge
ctgtttacty
aggagtgtgy

sapiens

acagagtcag
cagtatttac
cgtttttata
cttecttteac
aaattagaca
agagatggaa
aaagctgtge
tgggcttaat
ccagagtcty
cagataggta
geatta

sapiens

ttcatgatte
tttgctattyg
cttggctgaa
agcactcage
cteatcccaa
tatctgtgag
ggeececttte
agtgttggac
taaataagca
catttggtag
atggcagegy

sapiens

cattecaagge
tacagcagty
ccttgggaaa
tcagaatgaa
attagagagce
ctaaaatgtc
aatctteatt
actggecact
caataaggty
gectecteac
gacataatgt
tactggcaga
ttatcacaat
cgagaagatyg

tgctcecataa
ccagettata
tgcttgcaaa
ttecatttatt
cgcaaggact
ccctaagtgy
ceccagaacac
ctaatgtact
tgtagagtgt
gactcagett

ctcatagaac
gctgcageta
gactgctgtyg
taaaaggaag
atttggeggt
taactgtcca
ccettatctg
gctacaaacy
ttteteccat
tgggaatgat
caga

43/47

acacacccat
ctggtgetgy
acctggatta
aaccactcece
tteacttaga
ttteectctee
tttgotgget
caccctgaty
aggggatgac
cactcceccag
aggaagccte
agcataagat
aatgctaagt
gccaaacaggy

atattttgct
gattaagtat
geatttttgt
aattctecat
tettcaacca
agaatgagtt
cagagatttc
gcatgagtag
tgtgcattat
ctetgettet

atgaactcaa
tagccetgee
cagggcaggg
actcacagaa
ggaaacctgg
aactectete
ttttgaagat
catagaagtt
ccacctteta
ttgattagct

aacactgagt
gatgccatga
aaatgatttt
agtgtgactt
tttcatctaa
ttteagetet
atgaaaccac
tccagcagaa
ccctggagat
gagaattitt
tgaggagaaa
ctttgtacaa
aaaazaaaaa
aacagc

aaacgatgga
gaagagttca
catatttttt
atgettgttt
gaaaaaccca
attctaagga
aacttagtca
ttggtgattt
gtagtataaa
cataggacta

aagaggtcag
tectteteca
aagctccagg
cacagttgaa
cttectectgg
tttgtttect
caaaagagat
attattatct
attttggtga
tagatctgac

(186)

PCT/EP01/15290

atgtaagaca
tgaggagtgt
gecgteateet
tgaattgctt
getgtgatgt
gtctgatcty
cagcagtgtt
actgcaaaag
gaagggaaga
ataaaaagca
aacaaaggga
tattgetgge
aaaaaaasaa

togtgagtge
agatacatgg
ctactttget
aactattgeca
ttgttctaaa
tttctacttt
ataaaacctt
tgtacattca
ggaggtgace
cctctaccea

caaaggggtg
gcacataaat
casacagcce
gaaggaaagt
ctgtcageet
tggacttggg
gttcaaggag
tatgcagate
ctaggagggt
gaagactaat

60

120
180
240
300
360
420
480
540
600
660
720
780
826

60

120
180
240
300
360
420
480
540
600
616

60

120
180
240
300
360
420

480

540
600
624

tteatgatte ctcatagaac atgaactcaa aagaggtcag caaaggggtg 60
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tgtgegatte

tttgetatiyg

ctttcageag cttggetgaa
agcaaacagc agcactcage

ggcgatggac
ggtgetecte
gtgctaatcg

ctcatecceaa
ratctgtgag
ggeccetttt

aagtagctga agtgttggac

tatgaatgaa
ttagggacag
caatgaaaac

<210> 228
<211> 626
<212> DNA
<213> Homo

<400> 228

gaacagttce
gagaccacac
gaggctagge
tacagtcaat
aagatcacca
gtyggattta
tecattgcetgt
tcttaattag
tttccaaggy
cagaaaagac
ccatatcett

<210> 229
<211> 60
<212> PRT
<213> Homo

<400> 229
Ser val Phe
1

Ser ala Ile

Leu Leu Ser
35

Ile Ile Ala
50

<210> 230
<211> 626
<212> DNA
<213> Homo

<400> 230
gaacagttcc
gagaccacac
gaggctagge
tacagtcaat
aagatcacca
gtgggattta
toattgetgt

taaataagca
catttggtag
atggcagegg

sapiens

ctaccacgtg
cagatggety
atctaggate
aaatatttgt
caactaatgt
tgaaaagtyc
ctccaacctt
aaatgtaaag
gtagtecact
atcacaaaat
ctgggacttg

sapiens

gotgeageta
gactgcetgtyg
taaaaggaag
atttggcggt
taactgtcca
cecttatety
gctacaaacy
tttectcccat
tgggaatgat
caga

gagcatttge
ggtctecoceca
tcoattgage
taaataagga
gagaaasaat
catctcttta
caccagegga
aatgaatcty
gagttcgage
tcattacaaa
agtctg

Thr Asn Arg Arg Ser
5

Ser Leu Ala Glu Asp

20

Pro Thr Phe Thr Ser

40

Gln Tyr Gly Asp Val
55

sapiens

ctaccacgty
cagatggety
atctaggatc
aaatatttgt
caactaatgt
tgaaaagtge
ctccaacctt

gagcatttge
ggtctcecea
tccattgage
taaataagga
gagaaaaaat
catctcttta
caccagegga

44/47

tagcecctgee
cagggeagoyg
actcacagaa
ggaaacctgg
aactectcte
ttttgaagat
catagaagtt
ccaccttcta
ttgattaget

aattaaaagyg
cteecaccee
atcttgaata
tgcectettea
gtttetotty
gctgaggaty
aaactcaagy
gggacaggta
ttectaaaaa
atgtcactta

Leu Gly Pro
10

Glu Glu Trp
25

Gly Lys Leu

Leu Val Arg

aattaaaagg
cteccaccee
atcttgaata
tgectettea
gtitctgttg
gctgaggaty
aaactcaagg

tecttetoca
aagctccagg
cacagttgaa
cttctectgg
tttgtttect
caaaagagat
attattatct
attttggtga
tagatctgac

agactgagat
cgceccacat
tggettgeca
atatattttg
aactctagte
aagaatggaa
aggtatgaaa
gaaagtaaga
tggtctttta
ctgetecatg

(187)

PCT/EP01/15290

yravacaaan
caaacagccc
gaaggaaagt
ctgtcagect
tggacttggy
gtteaaggay
tatacagatc
ctaggagggt
gaagactaat

atagaggcag
acactcagaa
taatatcata
tgcaaccatg
tttaggccca
gagaatacag
ataagatgag
tcacagtccg
tetttatgta
ctggagaaag

Val Gly Phe Met Lys
15

Lys Arg TIle Gln Ser
30

Lys Glu Met Phe Pro

Asn
60

agactgagat
cgceccacat
tggcttgeeca
atatattttg
aactctagtc
aagaatggaa
aggcatgaaa

atagaggeag
acactcagaa
taatatcata
tgcaaccatg
tttaggceca
gagaatacgg
ataagatgag

Lau
180
240
300
360
420
480
540
600
624

60

120
180
240
300
360
420
480
540
600
626

60

120
180
240
300
360
420
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tettaattay
ttteccaaggg
cagaaaagac
ceatatectt

<210> 231
<211> 626
<212> DNA
<213> Homo

<400> 231

gaacagttce
gagaccacac
gaggctagge
tacagtcaat
aagatcacca
gtgggattta
tecattgetgt
tcttaattag
tttecaaggg
cagaazagac
c¢eatatectt

<210> 232
<211> 623
<212> DNA
<213> Homo

<400> 232

attggacatg
aatgtttttg
gggagggaayg
agtcacttte
gctgatgatt
gettetgagg
gaagtattcc
tataaatggt
aaagggcaac
ctacatgaga
cttggaaatt

<210> 233
<211> 616
<212> DNA
<213> Homo

<400> 233

caggectgge
ttttactatc
tgttaagagt
tccatctett
gatccecetty
ggtggattca
ggtcttecaay
gaaataaaga
ttgagctctc
aggtaagtga
cctctagtta

aaatgtaaag
gtagtccact
atcacaaaat
ctgggacttyg

sapiens

ctaccacgtg
cagatggcty
atctaggate
aaatatttgt
caactaatgt
tgaaaagtgce
ctccaacctt
aaatgtaaag
gtagtccact
atcacaaaat
ctgggacttg

sapiens

atagctagat
ttcactggty
tcaagaaggg
tgegaaagaa
gactcccaga
getactggeg
aggaagatga
agetggaggc
cctaageaaa
tcaaatgceca
tatatcaaac

sapiens

acagagtcag
cagtatttac
cgtttttata
cttetttcac
aaattagaca
agagatggaa
aaagctgtge
tgggcttaat
ccagagtctyg
cagataggta
geatta

45/47

(188)

PCT/EP01/15290

aatgaatcty gggacaggta gaaagtaaga tcacagtceg
gagttcgage ttcctamaaa tggtctttta tctttatgta
tcattacaaa atgtcactta ctgetccatyg ctggagaaag

agtety

gagcatttygc
ggtctcecca
tccattgage
taaataagga
gagaaaaaat
catctcttta
caccagcegga
aatgaatctg
gagttcgage
tcattacaaa
agtetg

ttgttteagg
actcaggtaa
aggttgagga
atctectectt
attcgaaaga
gggacactaa
gaatttttgc
actitccaga
cctagaatge
gttetcagee
ata

tgctecataa
ccagettata
tgcttgcaaa
ttecatttatt
cgcaaggact
ccctaagtgg
cccagaacac
ctaatgtact
tgtagagtgt
gactcagectt

aattaaaagyg
cteccaccea
atcttgaata
tgcctettea
gtttctgtty
gctgaggaty
aaactcaagg
gggacaggta
ttectaaaaa
atgtcactta

aaaacatcct
cacgtecttca
ctgcactttt
ttgcttctag
aactgagtec
gagggagoge
cacatagcag
agcccacagy
ttggaggaca
tcctccagat

atattttgtt
gattaagtat
geoatttttgt
aattcétecat
tcttcaacca
agaatgagtt
cagagatttc
geatgagtag
tgtgecattat
ctctgettet

agactgagat
cgecccacat
tggcttgeca
atatattttg
aactctagte
aagaatggaa
aggtatgaaa
gaaagtaaga
tggtctttta
ctgctccatyg

gettteccaag
agaagccata
gatttactte
caccgactag
cacaaaggta
cttgttctga
aacaacacac
tatagcecatg
gtcaghtggtt
ccaccaagty

aaacgatgga
gaagagttca
catatttttt
atgettgttt
gaaaaaccca
attctaagga
aacttagtca
ttgygtgattt
gtagtataaa
cataggacta

atagaggcag
acactcagaa
taatatcata
tgcaaccatg
tttaggcecea
gagaatacgg
ataagatgag
tcacagtcca
tctttatgta
ctyggagaaag

gatttagatg
gggaggttga
tgacttcacyg
atttecttca
accaaggagt
aaatgtgeag
atttagatgt
ttccaggetg
tgtggatcac
agaacctcta

toggtgagtge
agatacatgg
ctactttget
aactatcgta
ctgttctaaa
tttctacttt
ataaaacctt
tgtacattea
ggaggtgacce
cctctacceca

480
540
600
626

60

120
180
240
300
360
420
480
540
600
626

60

120
180
240
300
360
420
480
540
600
623

60
120

180

240
300
360
420
480
540
600
616
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<210> 234
<211> 5%

<212> PRT
<213> Homo

<400> 234

sapiens

46/47

Met Arg Phe Ala Leu Met Asn Met Lys Leu Ala
5

1

10

Gln Asn Phe Ser Phe Lys Pro Cys Lys Glu Thr

20

25

Leu Asp Thr Gln Gly Leu Leu Gln Pre Glu Lys
35

40

val Asp Ser Arg Asp Gly Thr Leu Ser Gly Glu
55

50

<210> 235
<211> 830
<212> DNA
<213> Homo

<400> 235

tggtcaccca
ccagactygty
gggtggtaga
gaggaaatgg
tgtctggety
gcagagggaa
attctggaat
atgccaatgg
aactgattaa
ggtgtgtgeg
aaacattteca
gcccagcaaa
aagtggcgat
gectagtget

<210> 236
<211> 775
<212> DNA
<213> Homo

<400> 236

ggagtgacct
tecettgacce
agcacgctge
gtacctcaga
agaccggage
tgaaagtgta
gtctgagaca
cactggaaag
acgacaaggce
cttggtagga
atgatgtcac
ataaagcagg
aaacgetttg

<210> 237

sapiens

ccatgtgtac
cccttgagga
gaggaaatag
ttacatctgt
ggcttgcaag
ttgeatgggt
gaagacagcc
ctecactteca
gttgtttatg
attetttget
gcagcttgac
caacagcaca
ggaccteate
cctetatectg

sapiens

gattttccag
cttgcgette
acccactgte
tgaaaatgea
tgttcctatt
ttgatgtggg
akgcatgtga
aacgtgatge
teoecagecta
caagccttga
gtgtgtattt
ctgtgaagag
cgaaaccaca

agtaccctge
actcacctet
gacaatagga
gtgaggaggt
gatgtgtagg-
aaagatctge
atggaaacaa
gtttctgata
attccecata
accggctgea
ctaagactge
cagctgaaag
ccaaatttgg
tcagtaactg

gtgctgtcty
tcaagtgagy
ctgcacccac
gaaattacce
cggecatatt
aaggagataa
taaaaggtca
tgggagteccc
gtttcactga
aaagttttac
gtgtgtgtgt
gggattcceca
agtttgecaca

tagggteccag
gctaagggaa
ctgtgtgagy
tggtaaggaa
agtcatctag
agttgtgget
gggcaggtga
agaactcagg
gaatatgaac
gctgecagece
tgtgcagggc
taagactecag
cggtggaaac
tecagattee

tecacccettt
caatgcctey
tgtetggeac
gtettctgty
ggctccacce
tgccatgeat
cctaaggaag
tgggccacca
agacctcgac
aatagcaaat
gtecagtgtgt
tgctegtgtyg
aaggeaatce

Leu Ile Arg

Gln Ile Pro
30

Pro Thr val

ggtcatgaaa
acaggcacag
gggataggag
agactttaat
ggggcacaag
tgtggggatyg
gaggatattt
ttcegtggac
tcaaaggagg
cacctectte
agggatgcte
aggagacagt
ctggettete
tectectetgt

ctttgactag
cectgetteg
tecctagtga
tcactcacac
ccegagtttt
ttatgagcac
aaaaaaagaa
aagtctggag
actaggtgac
gtggacgttyg
gtgtttaaaa
cctgataaca
caaccttaca

(189)

PCT/EP01/15290

val Leu
15
Leu Lys

Leu Lys

gtaaataata
aaaccceacaa
gcacccagayg
agaaggggtc
tacactccag
gatttcaagt
aagaggctte
tccotgataa
taagcaaagg
tccagcacat
caggcagaca
tgaagaagge
ctggetgteca

gaaagggaac
gettgtgeac
gatgaacccy
tgggagetgt
ggcttttaat
atattagagg
caagggaaga
aaaagtggta
ttatgggate
tocagaaccaa
atcatgacaa
caactatcac
caaaa

60

120
180
240
300
360
420
480
540
600
660
720
780
830

60

120
180
240
300
360
420
480
540
600
660
720
775
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<211> 25
<212> DNA
<213> Homo

<400> 237
ttgttgggaa

<210> 238
<211l> 24
<212> DNA
<213> Homo

<400> 238
acagggagtt

<210> 239
<211> 33
<212> DNA
<213> Homo

<400> 239
teagggtete

49/49

sapiens

atgttttgte ctate

sapiens

gaccttcata cgtt

gapiens

tggaaattty acacagagtg cta

47/47

(190) JP 2004-527229 A 2004.9.9
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documentis combined with on o more other such docu-
ments such combination belng obvious to a person skilled
inthe art.
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Inte Application No

PCT/EP 01/15290

C.{Contimation) DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory ©

Gitation of document, with Indication, where appropriate, of the relevant passages

Relevant lo claim No.

X

p.X

WO 00 39332 A (JANSSEN PHARMACEUTICA NV
;PAULUSSEN AIMEE DYMPHNE CATHER (BE); ARM)
6 July 2000 (2000-07-06)

the whole document

WO 98 44939 A (WANG REGINA W ;LU ANTHONY Y
H (US); MERCK & CO INC (US))

15 October 1998 (1998-10-15)

example 1

WO 98 24914 A (INST NAT SANTE RECH MED
SGENSET SA (FR); TCHOUMAKOV ILIA (FR);
BAC) 11 June 1998 (1998-06-11)
fragment2.FMOx nucleotides 3450-3460
figure 10

HUSTERT ELISABETH ET AL: "The genetic
determinants of the CYP3A5 polymorphism."
PHARMACOGENETICS,

vol. 11, no. 9, December 2001 (2001-12),
pages 773-779, XPO08015487

ISSN: 0960-314X

the whole document

1-20,
22-24,
29,
33235,
38,44

1-39,43,
44

1-39,43,
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(195)

ational agphc'dl'\un No.
INTERNATIONAL SEARCH REPORT PCT/EP 01715290

Box1 Observations whers certain claims were found unsearchable (Continuation of item 1 of first sheet)

This Internationat Search Report has not been eszablished in respsct of cantain claims Lnder Article 17(2){a) for the following reasons:

1. [] caims Nos.:

because they relats to subject matter not required to be searched by this Authority, namely:

2. [XT craims oo 4L (fully) ; 1-40,42-44 (in part)
because they relate to parts of the Intermational Application that do not corply with the prescribed requirements to such
an extent thal ne meaningful Intemationat Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

a. [ ] claims Nos.

because they are dependant laims and are not drafted in accordance with lhe second and third sertences of Rule 6.4(a).

of item 2 of first sheet)

BoxIl Ol i where unity of i ion is lacking (C

This International Searching-Authority found mubiple inventions in this international application, as foflows:

see additional sheet

1. D As all required additonal search fees were timely paid by the aplicant, this Iniernational Search Report covers all
searshabla claims.

2. D As all saarchable claims could be searched without sffort justifying an additional fee. this Autnerity did not invitc payment
of any additional fee.

LR D As oy some of the requived additional search fees were timely paid by the applicant, ths In'ernational Search Repost

Govers ony those clalms for which feas were paid, specifically claims Nos.:

4 No required additional search fees ware timely paid by the applicant, Gonsequently, this Inteational Search Report is
restricted ‘o -he invention first mentioned in the claims; itis covered by claims Nos.:

1-39, 43, 44 patially

Remark on Protest D The additional search fess wers accompanied by the applicant's protest.

D No protest accompanied the payment of adciticral search fees.

Form PCT/ISA210 (conlinuation of first skeet (1)) (July 1938}
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International Application No. PCT/EP 01 /15290

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

Continuation of Box I.2

Claims Nos.: 41 (fully) ; 1-40,42-44 (in part)

The search has been not been carried out for claim 41 and those parts of
claims 1-40 and 42-44 that refer back to accession numbers, because a
molecule which is only identified by reference to a disclosure outside
the application filed, which is not a sequence listing according to Rule
5.2, cannot fulfill the requirement of sufficiency of disclosure of
Article 5 PCT.

The applicant's attention is drawn te the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPQ policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 1I procedure.
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Intemational Application No. PCT/EP 61 /15290

FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

Inventions 1-102: Claims: 1-39,43,44 (partially)

Each of the polynucleotides comprising a polynucleotide
according to SEQ 54,56,58,62,64,66,68,70,72,74,
76,78,80,84,86,98,92,94,96,98,100,102,106,108,116,113,114,115
,116,117,118,119,126,121,122,123,124,125,126,128,129,130,131,
133,134,135,136,137,138,130,140,142,143,149,151,153,155,157,1
59,161,163,165,169,171,173,175,177,179,181,183,185,187,189,19
3,195,197,199,201,207,208,209,210,211,212,213,214,216,218,219
,220,221,222,223,224,225,226,227,228,231,232,233,235, or
236, respectively, and metheds and uses involving these.

Inventions 103-105: claims 1-40,42-44 (partially)
Each of the polynucleotides comprising a polynucleotide
according to SEQ 82,88 or 112, respectively, and methods and
uses involving these.

Inventions 106-108: claims 1-40,42-44 (partially)
A polynucleotide encoding a polypeptide according to SEQ ID
127,132, or 141, respectively, and metheds and uses
} involving these.

Inventions 109-111: claims 1-39,43,44 (partially)
A polynucleotide encoding a polypeptide according to SEQ ID
215,229, or 234, respectively, and methods and uses
invelving these.

Invention 112: 38-40,42-44 (partially)
A polynucleotide comprising a polynucleotide according to
SEQ ID NO: 104 and the use thereof.

Invention 113: Claims 38-40,42-44 (partially)

A polynucleotide encoding @ polypeptide comprising SEQ ID
145 and the use thereof.




—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

INTERNATIONAL SEARCH REPORT

“Information on patent family members

(198)

Iner  nat Appllcation o

PCT/EP 01715290

( Patent document

Form PCTASARI0 {patent famiy annex) (July 1882)

Publication [ " Patent famity ’ Pubilication
cited in search report date i member(s) te
W0 0039332 A 06-07-2000 AU 1878300 A 31-07-2000
CA 2355658 Al 06-07-2000
CN 1331756 T 16-01-2002
EP 1141398 Al 10-10-2001
Wo 0039332 Al 06-07-2000
JP 2002533136 T 08-10-2002
W0 9844939 A 15-10-1998  EP 1611708 Al 28-06-2000
JP 2000513742 T 17-10-2000
Us 6300476 Bl 09-16-2001
Wo 9844939 Al 15-10-1998
WO 9824914 A 11-06-1998  FR 2756845 Al 12-06~1998
AU 746293 B2 18-04-2002
AU 5327198 A 29-06-1998
EP 0941341 Al 15-09-1999
WO 9824914 Al 11-06-1998
JP 2001505430 T 24-04-2001
us 6551792 Bl 22-04-2003
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