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< 3a
Fan M BREEI N, BIRINT [g6d T 7 0 —F LEAD Bk,
RESEEREE KT,
sit v —(gBy) | Kon M 871107 | ko [s71 X107 Ko [nM]
MS-GPC-8.27-41 11+02 31204 0.31 £ 0.06 10
MS-GPC-8-6-13 07+0.1 341 0502
MS-GPC-8-10-57] 0,7 £0.2 4+ 1 06%02
%= 3b

CDR3 ERR LA D CIR] BB O MM SBEAs 58 72 /5 1 25— o) Bk,
EEIEEREERT,

20
254 2 5 —(Fap) kon M8 X10° | ko [571 X107 Kp [nM]
MS-GPC-8-6-2 12+0.41 0:94 +0.07 7603
MS-GPC-5-6-19 1.1£0.1 1.0%0.2 921
MS-GPC-8-6-27 1.8+0.2 11z 02 6.3+0.6
MS-GPC-8-6-45 1.20 + 0.07 1.03+0.04 86+0.6
MS-GPC-8-6-13 1.9+03 0.55 + 0.05 3.0+0.5
MS-GPC-8-6-47 2.0+03 0.62+0.04 3.2+ 0.3
MS-GPC81057] 17202 044 % 0.06 57+03 %
MS-GPC-8-27-7 17202 0.57 +£0.07 33%03
MS-GPC-8-27-10 1.8+ 0.2 0.53+0.05 3.0+0.2
MS-GPC-8-27-41 17202 0.49 +0.03 20103
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CDR3 ##f i idifbic & & GPCR oo #idntd: B 5B 2 ¥
25 2 (Fap) Kon IS X10° | koy[s™] X107 Kp [NM]
MS3-GPC 8-18 1.08 8.3 78.3
M3-GPC 8-9 1.85 16.6 90.1
M3-GPC 8-1 1.83 20.9 108
MS-GPC 817 1.0 5.48 54.7
MS-GPC-8-67 1.2+-0.4 55 +/-07 8+/-12

F oy FEREE 4000 RU MHCIT
a) MS-GPC-8-6 oo wwCH., 3 MO R S5 v 7 (500, 4000, 3000RY) E¢o
IEORLGASHAMEMDEYE NERERE S RT,

#3d
scFv WEER TANE O E B Fab o BT 2 HuCAL M S &34 4 —
IT e seF, Fan
Kon IM7'ST] ] kit [S7] | Kp INM] | Ko (M8 | Koy [87] Kp friM]
x10° x107° x10° x10™
MS-GPC 1 0.413 61 1500 0.639 53 820
MS-GPC 3 0.445 530 11800
MS-GPC4 .55 550 | 10000
MS-GPC 6 0435 200 4800 0.135 114 8470 {1 curve)
MS-GPC 7 0312 254 8140 0.783 190 2410
MS-GPC 8 0.114 76 560 0.96 20.0 3468
‘ +-040 | +-84 +- 141
IMS-GPC 10 | 0.187 180 9625 0.22- 63 2860
MS-GFC11 1 0.384 100 2500 0.351 65 1800

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

O
oooooao
ooogoao

Fw T E 500R0 MACTI
a) NS-GPC-8 oBMME 7 — %12, 4 MORA 55 v 7 (2 x 500. 1000. 4000 RU) Fod
REEM R/ D Fab fH8URIc O b OTHY, BERELESITRT.

10

20

30

40



(51)

*4

UEBRHOT >Fa—23 L OEORERER

JP 2004-500847 A 2004.1.15

RBFHLADRPUEN T EOMBOABMOA > Fa—2 3 VOBDERSER

[

[

[

[

[

[

[

[

[t Fab i GRANTA I X9 % JEHANE | Priess o i3 5 & A FERk
E MS-GPC-1 T T
[ [MS-GPC-6 n n
[ ' MS-GPC-8 ¥ R
E MS-GPC-10 ¥ "
c MS-GPC-8-6 ++ -
. [WMS-GPC 817 T =
[ | MS-GPC-8-6-13 +++ et
[ [MS-GPC-8-1057 pwwn rws
E MS-GPC-8-27-41 s paran

L
ugboodagbad
ooogao

10

20



JP 2004-500847 A 2004.1.15

(52)

S S 8 S
06 8 28 68 el LL 9z¢ Bliyo L (e Z-W1aH
26 16 L6 8 18 Z8 e By G 2¥sw | 2l 9zy-1
£g 98 8 18 8 69 219 Blse s (4 4 —vef £L O My
79 19 b 6% 65 £5 gee Hiser: id <2y | £LCL avrg
L9 a9 69 1 (A 9y 0zi) TIV-o €104 09-NW
et oF €9 e R e 8pe T1v-4 ] P TIVO-HHN
9z b £ b g g rag) s o BIEEL Z'L 982-98
85 09 85 a5 €2 62 24 Fiy- ( Blgg G Z' Z-HHOU
9. 6. z8 1B 52 8/ 616 Al OMEERML | 2 | BBZ-SVANY
LL 89 99 1G A% 74 08l AEOLHERNT | ¥'T | G2r-SYduvy
gl 8. 7] 9L 9% eg GOp} A FERIEd | L1'g | 616-VINYED
28 88 g8 8 el 8 LOE sdEyetn-4 1 7y L1-HYY
72 £6 88 g8 ot 9 129 PN AM T | Py $s3ld
z8 08 8 08 ge 6. 95y I N Z-91
£1-0-8| 25018 | L7228 ] 8-0dO-SW | 108 £¥27 £re] EE) L MQ %

sSgywt 4 A SQYLL ¥ 1 &~ T Brak

YIS & P 21 v ik SERY
H¥AYIH

srEHAE O 8] YI-VIH-TF OB 3 @ LRIk v O BIBEEE v 7 (1

T T T T T S P

G ¥

LS W AV L2




JP 2004-500847 A 2004.1.15

(53)

10

20

30

40

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L

GOBIMEFOFEEHWORE F Q2 V0 3 WU 05 RIYBY L2 KU 0072 20,08 — 001 ©%¥ag

L G b g 6 L . TND #8-VINYT

2z 6 Gl ¢ 0 8l € TAY 09-TH
9 oL 0l 8 0 0 g TNV LINNSYM

G 4 b 8 0 el ¢ (Y EF 7 Z-NdO

G g + ST 1 MG NA Bl Y € Z-TIVO-HHW

bl 8 ¥ 4 g ¢ 7 A AT L -84 d-HHW
61 9z 62 71 0 9 64 BEY B e 9228-INdY
€L 0L €L 19 0 4’ Gle CHEL RERAE &2 b-d1
g5 | . 6f 69 o gl A 984G (R Fy) TV 1103
61 e gc 9g g 9 g SETIT E BB £9¢-7
G9 8/ z8 £8 4 24 8401 gus ¥l L-NTVYN
€6 98 £6 68 68 g8 AL MATE A — i L~ b-OH
98 18 26 16 16 26 Leve MIHA 2 — ( L ZL-VNNOE
99 99 €9 4 29 26 R Bliy 2 (el 9eZ11
8 88 08 Gl 9¢g 18 819 Byt (ARG ZH-INM
) 16 69 6% 6 Ge 6. Bl AR Z-AW-aH

oooooao
ooogoao



6

(54) JP 2004-500847 A 2004.1.15

G SRR AT S RUBSER T v 1 0B B ARFH o H-HLA-DR RS A @ EC50 1.

ETD EC Bk ZMMOHHE (16 E7= 12845 Fad) @ aM BETHL, 4458 Fab 208 IgG EED
Bz TESLD L,

[

[

[

[

[

[

[

[

e B | REBMBER | AHEOBBIER® LC50 mD £ SE
[

[ MSGPCA Fab | PRIESS 54+ 14
L TmsGPcB Fab | PRIESS )
[

. [MS-GPCTD Fab | PRIESS 3315
. [M&-GPC8-17 Fab | PRIESS 6+4
[ | MS-GPC-8-6-2 Fab | PRIESS 8=2
E MS-GPG-810-57 Fab  |LG2 72

. [MS-GPC827-41 Fab | LG2 72

- [ MSGRE827-41 Fab | PRIESS 77

. [WS-GPC-8 igG4 | PRIESS 8.3

[ [MS-GPC-B-27-41 9G4 | PRIESS 1A+01
[ {MS-GPGC-8-10-57 9G4 | PRIESS 11202
[

. [ME-GPCE2T4T igG4 | LG2 123= 02
. [ GPcE1057 igG4 | LG2 1001
[ {801 migG | PRIESS 33

[ 1z43 migG | PRIESS a7

[
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*®7

T-Hyb [ MR OFURH EHFEED [L-2 2 E2RETE7 v 2815

AFEHE DH-HLA-DR BLARBT B o> 1050 1E, 1[G R () lo DT o 1050 i

ENRETHRL., REEZEZITT D729, Fah B8 (—iF) o 1050 iZ Fab O

I

MEDOFINTRL [0S HiEkBETES LT,

[

[

[

[

[

[

[

[

[

[

: IC50

Dol F-HLA-DR e | (gGRN) ) @
E B i B ((Fab)2/nM) (%)
[ S | SE

. MS-GPC-8-1057 | 1gG | 0.31 | 0.01 100
[ MS-GPC-827-41 | Ig6 | 028 | 0.07 100
[ MS-GPC-86-13 | IgG | 042 | 0.06 100
E MS-GPC-8-6-2 | IgG | 3.6 1.1 400
. Ms-GPC-86 kG | 67 | 20 400
. Ms-GPC-8 kG | 11.0 | 0.8 100
[ Ms-GPC-862 | Fab | 47 | 19 100
[ 'Ms-GPC-8-6-13 | Fab 2.1 0.8 100
E MS-GPC-8-6-19 | Fab | 53 | 0.2 100
. MS-GPC8-1057 | Fab | 2.9 1.0 100
[ MSGPC8627 | Fab | 30 | 1.2 100
[ MS-GPC-8-6-47 | Fab | 26 | 06 100
E MS-GPC-8-27-7 | Fab | 59 | 2.2 100
. MS-GPC-8-27-10 | Fab | 7.3 1.9 100
. MS-GPC-8-27-41 | Fab | 36 | 07 100
[ MS-GPC-8-6 Fab | 20 100
E ‘ﬂs-epc-e CUFab | 110 100
L
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AGAGCATGCG TAGGAGAARA TAARATGALA CAARAGCACTA TTGCACTGGC
TCTCETACGES ATCCTCTTIT ATTTTACTTT GTTTCCOTGAT AACGTGACCG

ACTCTTACCG TTGCTCTTCA CCCCTGTTAC CARAGCCGAC TRCARAGATG
TCACAATGGC AACGAGRAGT GGGGACAATG GTTTCEGCTG ATGTTTCTAC

BAAGTGCARTT GOGTTCAGTCT GCCGCEGAAG TCAAARAACC GGEGCAGCAGC
TTCACGTTAA CCRAGTCRAGA CCECGCCTTC ACTTTTTITGE CCCETCRTCG

GTCAARGTCA GBCTGCARAGC CTCCGGAGGC ACTTTTAGCA GCTATGCGAT
CACTTTCACT CGACGTTTCG GAGGCCTCCG TGAAARATCGT CGATACGCTA

TAGCTEGETE COCCAAGCTC CTGGGCAGGES TCTCGAGTGSE ATGGGIGGUA
ATCGACCCAC SCCEETTCGGC GACCCETCCC AGAGCTCACC TACCCGOCGT

BSLEIL

TTATTCCGAT TTTTEGCACG GCGAACTACGE CCCAGAAGTT TCRGGECCGG
ARTAROGCTA RARACCGTGC CECTTGATGC GCGTCTTCAM AGTCCCGGCC

BetEII

GTGRCCATTA CCGCGGATCGA AAGCACCAGC ACCGCCTATA TGGARCTGAG
CACTGATAAT GGOGCCTALT TTCGTGETCE TGGCGCATAT ACCTTGACTC

CAGCCTGCGT AGCGAAGATA CGGCCGTGTA TTATTGCECG CGTTATTATG
GTCGGACGCA TCGCTTUTAT GCCGGCACAT ARTARCGCGAC GCRRATAATAC

Styl
ATCGTATGTA TAATATGGAT TATTCGGGCC ARGECACCCT GGTGACEGTT
TAGCATACAT ATTATACCTA ATAACCCCGS TTCCGTGGGA CCRCTGCCAR

RGCTCAGCGE GTEGCEATTC TGOCGGCGGT GGEAGUGGTG GCGETGSTTC
TCGAGTCGCC CACCGCCAAG ACCOCCCCCA CCCTCGCCAC CGCCACCARG

TEGCGETEET SETTCCGATA TCRARCTGAL CCAGCCGCCT TIAGTGRGCG



551

751

801

851

901

551

1001

1051

2001

2051

2101

2151

2201

2251

2301

2351

2401

2451

2501

2551

2601

2651

2791

2751

2801

2851

ACCGCCACCA CCRAGGCTAT ACCTTCACTG

TTGCACCAGE TCAGACCGCG CGTATCTCET
ARCGTGGTCC AGTCIGCCGC GCATAGAGCR

AceeS5T

GATARATACG CGAGCTGGTA CCAGCAGRAR
CTATTTATCC GCTCGACCAT GGTCGTCTTT

GETCGECEEA RGTCACTCGC

GTAGCGGCGA
CRTCGCCGCT

TGCGSCTGEGEC
AUGCGACCCG

Xmal

Smal
Rval
CCOGEGCAGE
GGGECCCETCC

CGCCAGTTCT
GUGGTCAACA

Esul3éel

GGTGATTTAT GATGATTCTG ACCGTCCCTIC
CCACTARATA CTACTAARGAC TGGCRAGGGAG

BamHI

GUGGATCCAR CRGCGGCAAC ACCGCGACCC
CGCCTAGGTT GTCGCCETTE TEGCGOTGGE

GUGGAAGACG ARSCGGATTA TTATTGCCAG
CECCTTCTGE TTOGCCTAAT AATARCGGTC

TCCTGTETTT GECOGCEGCA CCAAGTTAAC
AGGACARCARA CCGCCGCCGT GCTTCAATTG

AGCAGRAGCT CGATCTCTGAG GAGGATCTGR
TCETCTTCGA CTAGAGACTC CTCUTAGACT

TCCGETGATT TTGATTATGR AAACRTCGCR
AGGCCACTAR AACTAATACT TTTCTACCCET

gIIlseqg?d

GACCGAARAT GCCGATGAAA ACGCGCTACA
CTGGCTTTTA CGGCTACTTT TGCGCGATGT

TTGATTCTGT CGCTACTGEAT TACGGTECTG
RACTAAGACA GCGATGACTA ATGCCACGAC

GACGTTTCCG GCCTTGUTAR TGGTAATGET
CTECAARGEC CGGARCGATT ACCATTACCA

CAGAGETGEC GARACCCGAC AGGRCTRTAA
GTCTCCACCE CTTTEGECTE TCCTGATATT

TEGARGLTOC CTCGTGOGCT CTCCTGETTCC
ACCTTCGAGG GRGCACGUGA GAGGRCARGG

ACCTGETOCBC CTTTCTCCCT TCGGGRAGCGE
TGGACAGGCG GRARAGRGGGA AGUCCTTCGC

CHCTETASGT ATCTCAGTTIC GETGTAGATC
GCGRCATCCE TAGACTCAAT CCACATCCOAG

TCTGCACGAR CCCCCCBTITC AGTCCGACCG
ACACGTGECTT GGGGGGCARE TCAGGCTGGC

ATCGTCTTGA GATCCAACCCG GTAAGACACG
TRGCAGARCT CAGGTTGEEC CATTCTGTGC

GCCACTAGTA ACAGCATTAG CAGAGCGAGG
CEETBACCAT TGTCCTAAYTC UTCTOCCTCC

GTTCOTTOAMG TGETOGCCTA ACTACGGCTA
CARGAACTTC ACCACCGGAT TGATGCCGAT

GTATCTGORC TOTGOTGTAG CCAGTTACCT
CATAGARCGCG AGACGACATC GGTCARTGGA

TCTTGATOCC CGCARACARAC CACCGCTGGT
AGAACTAGGC COTTTETTTE GTGGCGACCA

CAAGCAGCRG ATTACGCGCA GAAAPRAMGG
GTTCGTCGTC TAATGCGCAT CTTTTTITTCC

TCTTTTCTAC GEGOTCTGAC GCTCAGTGGAR
AGARRAGATG CCCCAGACTG CGAGTCACCT

ATTTTGSICA GATCTAGCAC CAGGCCTTTA
TAARACCAGT CTAGATCGTCG GTCUGCARAT

BARRAAATTA CCOCCCCGCOC TGCCACTCAT
TTTTTITAAT GCGEEGCCEE ACGSGTEAGTA

TTARGCATTC TGCCGEACATG GRAGCCATCA
AATTCOTAAG ACGGCTGTAC CTTIGGTAGT

ARTCGUCAGC GCCATCACCA COTTETCECC
TTAGCGETCE CCOGTRGTCCT GGAACRGCGHE

TAGTGAARAC G3GGGCGARG AAGTTCTCCA
ATCACTTTTG CCCCCGCTTC TTCAACAGET

AEACTGCTGA ARCTCACCCA GGGATIGGCT
TTTGACCACT TTGAGTCCGT CCCTRACCGRA

BAGGCATCCCG
TCQGTAGEGC

GAACGCTTTA
CTTGCGAARRT

TGACCATTAG
LCTGGTAATC

CGGCRLCTCAG
GCCGTGAGTC

AGCTATGACG CTCATATGCG
TCEATACTGE GRATATACGC

COTITCTTEGC CAGGAATTCG
GCAMGAACCE GTCCTTARGC

ACTAGCGTGG TGGCTCTGGT
TGATCCCACC RCCGAGACCHR

ABCGCTARTA AGGGOGCTAT
TTGCGATTAT TCCCCCGATA
100.0%

GTCTGACGCT
CAGACTGOGA

ARAGGCARAC
TTTCCGTTTE

CTATCOATEG
GATAGCTRCC

TTTCATTGGET
ARARGTARCCA

GCTACTSGTG
CGATGACCAC

ATTTTACTGG
TAAACGACC

AGATACCAGE
TCTATGGTCC

CGTTTCCCCC
GCAMARGGGGG

SRCCCTRCCG
CTGEEACCGC

CTTACCGGAT
GARTEGCUTA

TOEGECGCTTTC
ACCGCGARAG

TCATRGCTCA
AGTATCGAGT

GTTCGCTCCA
CAAGCGAGGET

AGCTGGGCTC
TCGACCCBAC

CTGECGTCTTA
GACGCGERAT

TCCGITARCT
AGGCCATTGA

ACTTATCOCC
TGRATRGCGG

ACTGECACCA
TEACCETCGT

TATGTAGGCG
ATACATCCGC

BTEOTACAGA
CACBATGICT

CACTAGAMGRA ACAGTATTTG
GTGATCTTCT TETCATARAC

TCEGARARAG
AGCCTITTTC

AGTTGGTAGC
TCARCCATCG

AGCGGTGETT
TCGCCACCAR

TTTTTGTITG
ARBRACANMD

ATCTCAAGAR
TRAGAGTTCTT

GATCCTTIGA
CTAGCARAACT

ACCGARRACTC
TGECTTITGAG

AQGTTAAGGEG
TGCAATTCCC

AGGGCACCAA
TCCCGTGGTT

TAACTGCCTT
ATTGACGEAA

CECAGTACTG
GCGTCATGAC

TTGTRATTCA
ARCATTARGT

CRRACZGCAT
GTITGCCGTA

CATGRACCTG
CTACTTGGAC

TTGCETATAA
ARCGCATATT

TATTTGCCCA
ATARECGGET

TATTGGCTAC
ATARCIGATC

GTTTRAATCA
CARATTTAGT

GAGACGARAR
CTCTGOTITT

LCATARTTCTC
TGLATAAGAG

(66)

1101
1151
1201
1251

1301

1351

1401
1451
1501
1551
1601
1€51
1701
1731
1801
1851
190%

1951

2901
2531
3001
3051
3101

3151

3251
3301
3351
3401

3451

3501

CTCTRATTCC
GAGATTRAGG

TEARTAATTY
ACTTATTARA

CGCCCTTTIG
GCGGGRRAAC

TGACRARRTA
ACTGTTTTAT

CCACCTTTAT
BETGERARTA

GAGTCTTGEAT
CTCRAGARCTA

ACATTTTTITT
TGTARAARAD

TABARTTEGC
ATTTTAAGCG

GCCGRARATCG
CGACTTTAGT

GTTERGTGETT
CRACTCACRA

ACTCCARMCGT
TGAGGETTGCA

CORGARCCAT
GCTCTTGGTA

ACTRARTCCG
TGATTTACCC

AGCCGRCGRA
TCGACCECTT

GCTAGGGCGC
CEATCCCGCG

CGCCGLGCTT
GUGGLGCGRA

AGGCCRGCRA
TCCGGTCGTT

TCCATAGGCT
AGGTATCCEA

AATARACCCT
TTATTTGGGR

CTTGCERATA
GARCGITTRT

CRGAGTGATG
GICICSCTRS

CTGAACACTA
CACTTETGAT

ACTCOGEGTE
TGAGROCCAC

TAPARCTEGY
ATTTTGARCA

CAGCTGARCE
GTCGACTTGC

CARRRTETTC
GTTTTACARG

CTGATTTTTT
CACTAARAAA

CTCHRAARAAT
GRGTTTITTA

ARCCTCRICE
TTGGAGTIGE

GUITTACROT
CCARRTGTAER

ATARCARTTT
TATTCTTRAR

JP 2004-500847

CAAATGGCTC
GTTTACCGAG

ARGTCGGTGA
TTCAGCCACT

CGGTGRTAAT
GUCACTATTA

CCGTCARTAT
GGCAGTTATA

TTACCTTCCC
BATGGARGCG

TCOCTCAATC
AGGEGAGTIRG

TCTTTGGCGET
AGABRCCGCS

TGETAARCCE
ACCATTTGET

TATGAATTIT
ATACTTRRAR

AACTTATTCC
TTGAATAAGG

GTGGTGTCTT
CACCACAGAR

TGCGTTTCTT
ACGCAAAGRA

GTATGTATTT
CATACRTARA

TCTACGTTTG
AGATGCALAC

CTAACATACT
GATTCTATGA

NindIIX

ARGCTTGACC TGTGARCTCRA AARATGECGC
TTCGAACTGG ACACTTCACT TITTACCGCG
QGIII3

100.0%

TITCTGCCGT
ACRGACGGECA

TTAATGAAAT
BATTACTTTA

TGTRAACGTT
ACATTTGCAR

CTTAAATTTT
CAATTTAARM

TGTTARLTCA
ACAATTTAGT

QCTCATTTTT
CGAGTARAARA

TTATAAATCA
AATATTTAGT

GCAARATCCC
CCTTTTAGEG

ABRGRRATRGH
TTTCTTATCT

GTTCCAGTTT
CRRGGTCRAR

GGAACARGAG
CCTTETTCTC

TCCACTATTA
AGGTGATART

CRAAGEGECEA
GTTTCCCRCT

AARBCCGTCT
TTTTGGCACA

ATCACGGGCEA
TAGTCCCGCT

CARCCCTRATC
GTGGGATTAG

ARAGTTTTTTG
TTCARARRAC

GEITCGAGET
CCCAGCTCCA

AACCCTRARG
TTEEEATTTC

GGAGCCCOCE
CCTCGEGGRE

ATTTAGAGCT
TAAATCTCGA

CGTGGCGAGR
GCROCGCTCT

ARGGARGGGA
TTCCTTCCCT

AGARRGCCRL
TCTTTCGCTT

TGGCRAGTGT
ACCGTTCACA

AGCGGTCACE
TCECCRGTGRC

CTGCRCATAL
QACCCGCATT

AATGLECCEC
TTACGCGGCG

TACAGGGCGT
ATCTCCCGECE

GTGCTAGCCA
CACGRTCGGT

ARGEUCAGEH
TFCCEETCCT

ACCGTARARA
TEGCARTTTTT

GGCCECETTC
COGGCGCAAC

CLECCCCCCT
GECCEGREREA

GACGAGCATC
CTGCTCGTAG

ACAARRRTCS
TGTTTTTAGC

AGGCCAGETT
TCCGGTCCAR

TTCRCCGTRA
BAGTGECATT

TTACGGARLT
ANTCCCTITA

ARCIGCCOCA
TTGACGGCCT

BATCCTCRTE
TTRGCAGCAC

TATGETGTAGR
ATACACRICT

AGTTTGCTCR TGGRARACEG
TCAAACGAGT ACCQTTTTGIC

ARAACETTTC
TTTTGCRARG

GTCTTTCATT
CAGLARGTAR

TCCCATATCA
AGGETATAGT

CORGCTCACC
CETCCAGTGE

RAIGCGAGCAR
TCCGCCCGTT

CARTGTGART
CTTARCACTTA

ACCATTCATC
TOCTARGTAG

GCTTATTTIT
CGRATAAMAR

CTTTACGETS
GRAATQCCRG

TTUAARARIE
ARATTTTTCC

AGCARCTGAC
TCEMGACTG

GTCTCGGTTAT
CAGACCARTA

ASGTACATIC
TCCATGTRAC

CATTGGCATA
GTAACCCTAT

TATCARCGGT
ATAGTTEOCA

TTTACEATEC
ABATGCTACE

CCTCCTERAN
CUAGGACTIT

TCTCCATCTT
AGRGGTAAAR

AGCTTCCTTA
TCGARGGART
TTCALTATES
AMCTANTACT

ACGCCCGGTA
TGCGEECCAT

GTGRTCTTAT
CACTAGAARTA

GTGAGTTAGC
CARCTCAATCS

TCACTCATTA
RETCGAGTAART

GACGTCTAAT
CTCCAGATTA

GRCTCETATG
CCGRGCATAC

TTETGETGGAA
RACACRCCTT

TTATGTTCC
AATACSARGGE
M13

Yri—2FFfv— 100.0%

CACACAGGAR RCAGCTATGA CCATGATTAC
CTGTETCCTT IGTIGATACT GETACTRATSG

A 2004.1.15

TCACCTTTAA
AETGCARATT

GGTTGRATGT
CCRACTTACA

CTATTGATTG
GATARACTRAC

TTATATGTTG
AATATACAAC

GCGTAATRAG
COCATTATTC

AGATTGTGCG
TCTRACACGC

AATATITTGT
TTATRAAACH

TAACCARATAG
ATTGETTATC

CCGAGATRAGE
GGCTCTATCC

AAGARCGTGS
TTCTTGCACC

PEGGCCCRCTA
ACCGGGTEAT

GCOGTARAGC
CGECATTTCG

TGACGGGGAA
ACTGCCCCTT

BBGAGCIGGC
TCCTCGOCCE

CCACCACACC
GETGGTGTGEE

TGTGAGCARR
ACACTCGITT

CTERCGTITT
GACCGCRAMD

ACGCTCARGT
TECGAITTCR

CACGCCACAT
GTGCEETGTA

GTATTCACTC
CRTARGIGAG

TEIARCARUG
ACATTGTTCC

QCCATACGGR
CEGETATSCCT

ARRGGCIBEA
TTTCOGGCCT

CCGTAATATC
GGCATTATREG

TGRAATGCCT
ACTITACCGA

GGTATATCCA
CCATATAGGT

NTCTCGRTAR
TAG AG:‘ CTATT

TERARGTTEE
ACTTTCARCC

GRCACCCCAG
CCGETGEBETC

TTGTGAGCGG
AACRCTCGCC

Hbal

GARTTICT
CTTRADGR
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£5] CTGGTGACGE TTAGCTTAGT
GRCCACTGCE AATCGRAGTCG
501 TGECEGTGET TCTGGCGETG
ACCGCCACCA AGACCGCCAL
551 CACTBAGCCT GCCAGTGACT
GTGACTCEGA CGGTCACTGA
601 AGCAGCCAAR GCCTGCTGCA
TCSTCEETTT CGRACGACET
Kpnl
ACcEST Sexhl
651 COTTCAAARA CCAGGTCRAZ
GGAAGTTTTT GGTCCAGTIT
701 ACCGTECCAG TEIGATCCOCG
TGGCACGETC RACCCCAGGEC
751 SATTTTACCC TGRARATTAG
CTAARATGGEE ACTTTTRATC
801 TTATTGCCAG CAGCATIATR

AATARCEATC GTCGTARTAT
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1) Roansmey
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al Cenv sty
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GEGTEECEET TCTCGCEECE GTEECAGCGE
CCCACCGCCA AGACCECCOC CACCCTCGCC

EcoRV
GTGETTCCGA TATCGTGATE ACCCAGAGCC
CACCAAGGCT ATAGCACTAC TGGETCTCGG

PstlI
CTGCCAGCAT TAGUTGIAGA
GACGCTCGTA ATCGACGTCT

LCGGGCGAGT
GGCCCGCTCG

TAGCAACGGC TATARCTATC TGGATTGETR
ATCGTTECCG ATATTGARTAG ACCTAACCAT

GCCCECRAGCT ATTAATTTAT CTGOGCAGTR
CCGGCGTCCA TRATTARATA GACCCGTCGET

GRTCGETTTTA GCGGUTTTGE ATCCGBGCACC
CTAGCARART CGCCGRGACC TAGGCCETGG

CCGTGTGGAR
GGECACACCTT

GCTGARGACG TGEGCGTETA
CGACTTCTGC ACCCECACAT

GACCTTTGEC CAGGGTACGA
CTEGARACCG GTCCTATGCT

CCACCCCGCC
GGETGEEGECGS

(67)

151

201

301

351

851

a0l

loal
1051
lict
1161
1zo1l
1251
1301

1351

JP 2004-500847 A 2004.1.15

Xbal SphI
TCTAGAGCAT GCGTAGGAGA RARTARARTG
AGATCTCOTA CGCATCCTCT TTTATTTTAC

GGCACTCTTA CCGTTECTICT TCACCCCTGT
CCGTERGAAT GGCAAUGAGA AGTGGSGACR

Mfel
ATGAAGTCCA ATTEGTOGAAR AGCGGCGCCG
TACTTCACGT TARCCACCTT TCGCCECCGT

BSpET
GGOCTCCGGA
COBGABGCCT

TGAGCTGCGC
ACTCGACECE

AGCCTGCETIC
TCGGACCCAS

GTECGOCRAG
CACGCEGTTC

CCCCTGGEAR
GGAGRCCCTT

GATCAGCTEG
CTACTCSACC

CGATTAGCEE TAGCGGECGEGT AGUACCTATT
GCTARTCGCC ATCGCCECCG TCETGOATAD

BstBI

sful

COTTTTACCA TTTCACGTGA TAATTCGAAR
GCAABDTGGT ARRGTGCACT ATTARGCTTT

Eagl
COTGCEGAAG ATACGGCCET
GCACGUCTTC TRTGCCGRECA

GRACAGCCTG
CTTIGTCGCAC

AGRAGCATTT
TCTTCGTRAR ARGAGCATTC

TTICTCCTAAG ARTTCOTTTE
T'TARCCARLC

BsiWI BcoRI

CAATTCGACT
CTTARGOTGR

AMGTTGRBAT TAAACGTACG
TTCAACTTTA ATTTGCRATGC

BesHII
GGCGCECCCT GGAGCCACCC
CCECECEECA COTCEGTEGE

GCAGTTTGAR
CGTCARACTT

GARCTGRAAAR ATGGCGCAGA TTGTGCGACA
CTTCRCTTTT TACCGCGTCT ARCACGCTGT
OGITIZ 100.0%

GOCCTEGGECGE
CCGEACTCCC

ATTAARGCCG QGGEEEEGCC
TRATTTCCCC CCCCOTOORG

AACGTTAATA TTTTGTTRAR ATTCGCGTTA
PTGCARATTAT AARAACAATTT TAAGCGCRAT

ATTTTTTAAC CAATAGGCCE AARTCGGUAA
TAARBRATTC CTTATCCGHC TTTAGCCGTT

AGIGTTGTIC
TCACARCAAG

AATAGACCGA GATAGGGTTG
TTATCTEGCT CTATCCCAAC

CAACGTCARR
CTTGCAGTTT

CTATTARRCA ACGTGGACTC
GATARTTTCT TGCACCTGAG

GGGCEATGEC UCACTACGAG BRCCATCACC
CCCGCTRACCG QETEATGLTL TIGATRGTGE

CGEAGGTGCCG TAARGCACTR BATCGGAACC
GCTCCACGGC ATTTCGTGAT TTAGCCTTICS

AGAGCTIGAC GGGCAAAGCC GGCGARCGTE
TCTOGARCTG CCCCTTTCSG COGCTTGCAC

AGCCRALGGA CGCGEGCGCTA GGGCGCTHEEC
TCGCTTTCCT CECCCGCGAT COCGUGACCE

GCGCTTAATS
CGCGRATTAC

GCGTAACCAC CACACCCECC
CRCATTGGTG GTGTGGGOGE

ARACAARGCA
TTTETTTCGET

CTATTECACT
GATAACGTGA

CACTACAAAG
CTGATGTITC

TACCARAGCC
ATGGTITCGG

GCCTGETGCA ACCGERECEGET
CEGACCACGT TGGECCCGTT

GCAGCTATGC
CATCGATRCG

TTTACCTTTR
ARATGEARAT

GEATCTCGRAG TEGETGAGTE
CCCAGAGCTC ACCCACTCGT

CGTERAAAGGT
GCACTTTCCG

ATCCGEATRAG
TACGCCTATC

AACRCOCCTGET ATCTGCAAAT
TTGIGGGACR TAGACGTTTA

BesHIIL
GTATTATTGC GCGCGTGTTA
CARTAATARCG CGCGCACRAT

ATTATTGGEE CCAAGGCACC
TAATRACCCC GGTITCCGTGE

ATARAGATGA CGATGACRAR
TATTTCTACT GCTACTGTTT

HindTril
AAATCATARG CTTGACCTGT
TTTACTATTC GARCTGGACA

QGIIIX 100.0%

TTTTTTTTIGT CTGCCGTTTA
ARABAAPRACA GACGGCAAART

GGEETCTACE TGRAATTGTA
CCCCACATGT ACTTTAACAT

AATTTTTGTT BAATCAGCTC
TTAMRRAACAR TTTAGTCGAG

BATCCCTTAT LARTCARRAG
TTAGGGAATA TTTAGTITTTC

CRGTTTGECAA CAAGAGTCCHR
GTCARACCTT GTTITCAGGT

GGGCRARAAR CCGTCTATCA
CCCGCTTTTT QGGCAGATAGT

CTARTCARGT TTITTGGGGET
GATTAGTTCA RRAAACCCCA

CTRARCCCAG
GRTTTCCCTC

CCCCCGATTT
GGGGGCTARA

GOFAGARRGE
CGCTCTTTCC

AAGGGAAGAA
TTCCCTTCTT

GTCRCGCTGC
CAGTGCGACG

ARGTGTAGCG
TTCACATCET

CGCCGLTRCA
GLEGCEATET

GRECGCGTGET
CCCGCGCACG



(68) JP 2004-500847 A 2004.1.15

1501 TAGACTAGIG TTTARRCCGC ACCGEGEGCE GGUTLARGLG GGCUIGCARAA 2401 GOACCCRGIT GATCGGCGCG AGATTTAATC GCCGCGACAR TTTGCGACES
ATCTGATCAC ARATTTGGCC TEECCCCOCC COGARTTCAC COGACGTTIT CGTGEGTCAR CTAGCCGCGC TCTARATTAS CGGUGCTGTT ARACGCIGLC
1551 CARRACGGCC TCCTGIUAGG BAGUCGCTIT TATCEGUTAG CCTCACIGEC 2451 CGCGTGCAGG GCCAGACTCG AGGTGECAAC GCCAATCAGC RACGACTGTT
GTPTTCCCEE AGGACAGTCC TTCGGECEMAR ATAGCCCATC GGAETGALGS GOGCRCGTCE COATCTGACE TCCACCETTIE CGGTTRCGTCG TTGCTGACAR
1601 CGOTTTCCAG TCGCORARCC TETCGICCCA GUTGCATCAG TGRATCGGCC 3501 TGCCCGCCAE TTGTTGTGCC ACGCGGTTAG GAATGTAATT CAGCTCCGOC
GUGRARGGTC AGCCCITIGE ACRGCRCGET COACGTAGTC ACTTABCLOG ACGEGCEETC ARCAACACGG TGCSCCAATC CTTACATTAA GTCGAGGCGG

1651 AACGCGLGGE GRCAGEGCEGT TTECCTATITE GGAGCCRAGHEGE TEGTTTTICT

B TACOOGNND CTCTCCGLOR ARCECITALG COTUMETOCC ACCRAALAGE 2551 ATCOCCGOTT COACTTTTIC COGCGTTTIC GCAGRAACGT GGCTGGCCTS

TAGCGECEAR GCTCAARARG GGCGCARAMG CGTCTTTGCRA CCUGACCGGRC

1701 TTTCRCCAGT GACGRCCGOUA ACRGCTCAIT GCCCITCRCC GOOTGGLCCT

ARRGTOLTCR CTOTEOCCAT TOTCGACTAA COGGRAGTEG COGROCGHER 2601 GTTCACCACG CGGGAARCGG TCTGATBAGA GACACCGGCA TACTCTGOGA

CARGTGETOC GCCCTTTGEC AGRCTATTCT CTGTGGCCGT ATGAGACGCT

1751 GAGAGAGTTG CAGCAAGCGG PCCACGCTGE TTTGCCCCAG CAGGCGAARA
T TOTOARD GTORITORO0 AGGTGOGACE ARACGUCOTC BTCCBETTTT 2651 CATCGTATAA COTTACTGGT TTCACATTCA CCACCCTGAR TTGACTCTCT
GTAGCATATT GCRATGACCA AAGTGTAAGT GGTGGEACTT ARCTGAGAGA

1801 TCCTGTTTGA TCGTGETCAG COGCGGGATA TARCATGAGC TGTCCTCGAT
AGCBCRARCT ACCACCAGTE GOCGOCCTAT ATTGTACTCG ACEGGRGUCA 2701 TCCGGECGCT ATCATGLUAT ACCGOGRAAG GTTTTSCGCC ATTCGATGCT
AGGCCCGOGA TAGTACGGTA TGGCGCTITTC CARRACGCGE TAAGCTACGR

1851 ATCETCOIAT CCCACTACCG AGATGICCCC ACCARCGCGC AGCCCGGRCT
TAGCAGCATA GAGTCATGSC TCTACACGCS TGGTTGCGCG TCGEGCCTGR 2751 BRGCCATGTGA GCAAARGECC RGCRAMRGGC CAGGARCCGT ARARAGGCCG
TCEGTACACT COTTTTCCGS TCGTTTTICCE GTCOTTAERCA TTTTTTIGGC

1901 CGGTAATGGC ACICATTGCE CCCAGCCOCR TCTGATCGTT GGUAACCAGC
GUOATTROCE TGCOTRACGC GGETLGCRET AGACTLGOAA CORTTGETOR 2801 CGTTGCTGGE GTTTTICCAT AGGCTCCGCC CCOCTGACGR GCATCACARA
GCARCGRCCG CARRARGGTIA TCCGAGGUGE GEGEACTGCT CGTAGTETTT

1951 ATCGCAGTGE GAACGATGCC CTCATTCAGC ATTTGCATGE TTTGTTGAAR
TARCEGTCACC CTTGCTACGEE GACGTAAGTCS TAARACSTECC ZARCAACTTT 2B51 AARTCGRCGCT CAAGTCAGAR CGTCCCEARAC CCGACAGGAL TATRAMCATR
TTAGCIGCSA GTTCAGICTC CACCGCTTTC GECTETCCTS ATATTTCTAT

20€1  ACCGGACATE GCRCTCCRET CGCCTTCCCE TTCCGUTATC GECTGAATTT
TGGCCTGTAC COTCAGGTCA GCEGARCAGE ARGGCGATAG CCGACTTARA 2901 CCRGGCGTTT COCCCTEGAA GCTCCCTCGT GCACTCTCCT GTTCCGRCCC
GGTCCGCRAA GEGEGRCCTT CGAGGGAGCA CGCGAGRGGA CARGECTAGE

2051 GAFTGCGRCT CACATATTTA TECCAGCCRAC CTACACCCAC ACGOGCCCAG
CTADCGCTCA CTCTATARAT ACGETCCGTE GETCTACATC TGOGCEGCTC 2951 ‘PECCACTTAC CGGATACCTG TCCGCCTTIC TCCCTTCGGE ARGCGIGGLG
ACGGCGRATE GCCTATGGAC ACGCGEARRG ABGGAAGCCC TECGCACCHC

2101 ACAGRACTTA ATGGGCCRGE TARCAGCGCS ATTIGCTGGT GGOCCARTGE .

TGTCTTGRAT TACCCGGTCG ATTGTCGOGE TAARCGACCR COGEGTTRACGE 3001 CTTTCTCATA GCTCACGCTG TAGSTATCTC AGTTCGGTGT AGGTCGTTCE
GARRGAGTAT CGAGTGOGAC ATCCATAGAS TCARGCCACA TCCAGCARGC

2151 GRCCRGRTGC TCCACGCCCR GTCGCUTACC GTCCTCATGG GAGRARRTEA

CTEGTCTACG AGGTUUGGGT CAGCGCAIGG CAGGAGTACC CRCTTTIATT ApalLI
2201 TACTGTTIGAT GOGTGTCTGE TCAGRGRCAT CRAGRARTRR CGUCGGRRCH 3051 CTCCRAGCTG GECTOTATGC ACGAACCCCD COTTCRAGCCC GACCOLTGCE
ATGRCAACTE CCCRCRGACC ACTCTCOTGTA GTTCTTTATT GCEGTCTTAT GAGGTTCRAC COQGACAOACGE TGOTTOAGGE QUARGTOCEE CTEECGACGS
2251 TTAGTGCAGG CAGCTTCCAC AGCAATAGCA TCOTGOTCAT CCRAGCGGATA
3101 CCTTATCCGH TAACTATCGT CTTGAGTCCA ACCCGGTARG ACACGRCTTA
IATCROATCC GTCGABGGTG TCGTTATCGT AGGACCAGTA GGTCGCCTAT CORRTAGGCC ATTGATAGCR GRACTCAGET TOGGCCATIC TGTGCTGRAT
Apell 3151 TCGCCACTGH CACCAGCCAC TGOTAACAGG ATTAGCAGRG CGAGGTATET

2301 GTTARTEATC AGCCCACTGR CACGTTECGEC GAGRAGATTE TGCACCGCCG
CARATTATTAG TCGGEIGACT GTECRACECG CICLICTAAC ACCTGGLGGC

AGUGETEACC GTCGTLGETE ACCATTGTCC TARTCGTCTIC GCTCCATACR

3201 AGGCEGTGCT RCAGAGTTCT TGAAGTGETG GCCTAALTAC GGCTACACTA

2351 CTTTACAGGC TTCGACGCCG CTICGTTCTA CCATCGACAC CACCACGCIE TCCGCCACGR TGTCTCARGR ACTTCACCAC CGGATTGATG CCGRTGTGAT

CARATGTCCG BAGCTCCOCGT GRAGCAAGAT CGGTAR TC CTCGETOCGM
5 : TRGCTCTE ¢ 3251 GAAGRACAGY ATTTGGTATC TGCGUTCTSC TGTAGCCAGT TACCTTCGGR

CTTCTTGTCA TARACCATAG ACGCGAGACG ACATCGGTCA RTGGARGCCT

3301 AARAGROTTG GTAGCTCTTE ATCCGGCARA CAAACCACCG CTEETAGCES 4251 TATGGTGAM GTTGGAACCT CACCCGACGT CTAATGTGAG TTAGCTCACT
TTTTCTCARC. CATCGAGARG TAGGCCGTTT GTTTGGETGEC GRCCATCGOC ATACCACTTT CAACCTTGHA GTGGGCTGCA GATTACACTC RATCGAGTGA
3351 TOEETTTTTTT GTTTGCAARCC RSCRGATTAC GCGCACARAR RARGERTCTC 4301 CATTAGGCAC CCCAGECTTT ACACTTTATG CTTCCGGCTC GTATGTTGTS
ACCEAARRLA CARACGTTCS TCGTCTAATG CGCGTCTTIT TITCCTAGAS GTAATCCOTE GGGTCCGARE TOTGARRTAC GARGGCCGAG CATACARCAC

2401 AAGARGATCC TTTGATOTTT TCTACGEGET CTGACGCTCA GTGGAACGRA MI3 U AP 100.0%
TTOTTOTAGE AARCTAGAAR AGRTGCCCCA GACTGCGAGT CRCCTTGCTT _ o
4351 TGOARTTGTG AGCGGATAAC AATTTCACAC AGGAPACAGC TATGACCATG
3451 ARCTCACGTT AAGGGATTTT GGTCAGRICT AGCACCAGGS GTTTARGGAC ACCTTAACAC TCGCCTATYTG TTABAGTGTG TCCTTTGTCG ATACTIGTAC
PPGRGTGCAA TTCCOTARAR CCAGTCTAGA TCETEGTCCE CARATTCCCG
4401 ATTACGARTT
4501 ACCAATRACT GCCTTARAAA AATTACGOCC CGCCCTGOCA CICATCGUAG P ANTGOTTAR
TGGTTATFGA CGGANTTTTT TTRATGCGGE GCEGGACGET GRGTAGCGTC

3551 TACTGTTCTA ATTCATTARG CATTCTECCE ACATGGARGC CATCACARRAC
ATGACAACAT TARGTAATTIC GTRAGACGEC TGTACCTTCG GTAGTGTTIG

3501 GGCATGATGA ACCTGRATCOR CCAGCGGCART CAGCACCTTG TCECOTTECG
CCGTACTACT TGORCTTACC GGTCGUCGTR GTCCTEGAAC AGCGGAACGC

2651 TATAATATTT GCCUATAGTC AARACGGGEG CGAAGAAGT;I‘ GTCCATRTTG
ATATTATAAAR CGCATATCAC TTTIGCCCCC GCTTCTICRR CAGGTATRAC

3701 GUTACGTTTA AATCARAACT GGTGAARCTC ACCCAGGGAT TGCCTGAGAC
CGATGCARAT TTAGTTTTGA CCACTTIGAG TGGETCCCTA RCCGACTCIG

3751 GARAAACATA TTCTCAATAA ACCCTTTAGG GAARRTAGGCC AGGTTTTCAC
CTTTITGTAT AAGAGTTATT TGGGRAATCC CTTTATCCGG TCCARARAGTG

3801 CGTRACACCC CACATCTTGC GAATATATGT GTAGRAACTG CCGGRAATCG
GCATTGTGCE CTGTAGAACG CTTATATACA CATCITTGAC GGCCTTTAGC

3851 TCGTGGTATT CACTCCAGRG CGATGAAART GTTTCAGTIT GUTCATGEAR
AGCRCCATAR GTGAGGTCTC GCTACTTTTIG CARRGTCARA CGAGTACCTT

2901 ARCGETETAR CAAGGGTGAR CARCTATCCCA TATCACCAGC TCACCGTCTT
TTGCCACATT GTTCCCACTT GTGATAGGGT ATAGTGETCG AGTGGCAGAR

3951 TCATTGCCAT ACGGRACTCC GGETGAGCAT TCATCAGGCG GGCARGARATG
AOTAACGGTA TGCOCTTGAGE CCCACTCGTA AGTAGTCCGC CCGTTCTTAC

4001 TGAATAAAGG CCGGATRAAA CTTGTGCTTRE TTTITTCTITR COGTUTTTAA
AQTTATTTCC GGCCTATTTT GARCACGAAT AARRAGAAAT GCCREARATT

4051 AARGGCCGTA ATATCCAGCT GRACGGTCTG GTTATAGGETA CATTGAGCAA
TTTCCGECRT TATAGGTCGA CTTGCCAGAC CAATATCCAT GTARCTCGTT

4101 CTGACTGAAA TGCCTCAARA TGTTCTTTAC GATGCCATTG GGRTATATCA
GACTGACTTT ACGGAGTTIT ACARGAAATG CTACGGTAAC CCTATATAGT

4151 ACGUTGETAT ATCCAGTGAT TTTTTTCTCC ATTTTAGCTT CCTTAGCTCC
IGCCACCATA TAGGTCACTA RRARRAGAGG TARAATCGAR GGARTCGRGGE

34261 TGARAATCTC GATAACTCAZ BARATACGCC CGGTAGTGAT CTTATTTCAT
ACTTTTAGAG CTATTGAGTT TTTTATGCGG GCCATCACTA GAATRAAGTA
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CTGCCCCCAC TOAGRCCTGA
RRCGCAGOTE ACTCLGGRCT

TAAGCATGCG
ATTCGTACGC

ACTCTTACCSG
TGRGRATEGC

CARRAGUACTA TTGCACTGGE
GTWPCGTERAT ARCCTEACCG

GTGCRATTGA ARGARAGCGG
CARCGTTAACT TTCTTTCCCC

CRRAGUCCAG
GTITCEGGTC

BSpET

CCCAMPCCCT
GGGITTGGGA

GRCOCCTGRCC
CTGE3ACTGG

TGTACCTITT
ACETGGARAR

GOGTEEGCTE
CGCACCCGAC

TCTGCCOTTG
AGRCCGCAAC

GATTCGCCRG
CTAAGCGSETC

CCGUCTGCER RAGCCCTCGER
GGCGGRCCCT TTCGGGAGCT

TAAGTATTAT AGCACCAGCC
ATTCATAARTA TCGETGETCGE

BstBIL

Sful

CTTCGRARAR TCAGGTGGTG
GRAGCTTTTT AGTCCACCAC

GTGGCTGGCT
CACCGACCGA

CTGATTGATT
GACTARRCTRA

GGGATGATGA
CCCTACTACT

TGARLACCCG
ACTTTTGCGC

TCTGACCATT
AGACTGCTAAR

AGCAARGATL
TCCTTTCTAT

CTGACTATGA
GACTGATACT

CCARCATGCA
G@ATTGTACCT

{CCEGTEGAT
GGGCCACCTA

BssHII

ACGGCCACCT ATTATTGCEC
TECCGGTGEA TAATAACGCG

styl
TTATTGEGGEC CARGGCACCC
AATAACCCCE GTTCCGIERE

GTCCRAGCCT GTTTCCGCTG
CAGGETTCGCA CAARAGGCGAC

ACGGCTGCCC TGOGECTGCCT GG

ACCACTGOCH

GCGTTCTCCT
CCCARGAGGR

CGTTATCGYG
GCRATRGCRC

GTGCTTTTGA
CACGRRARCT

TCETGACCGET TAGCTCAGLS

ATCGEAGTCEC

TCGACCARRG
AGCTGGTTTC

GCTCCIAGLA
CGAGGCTCGT

GCAAAAGCRC
CETTTTCGTG

CRBCCECEEC
GTCGCCECCE
TTARRGAT

TATTTCCCEE ARCCAGTCAC

(69)

51

101

151

201

251

301

351

501

551

1201
1281

1301

13532

1401

1451

1501
1551
1601
1651
1701
1731
1801
1851
agol

1951

EcoRV

ATCGTGCTSA
TAGTACGACT

GARCCATCTCS
CTCEETAGAGC

GCTGGTACCA
CEACCATGGT

AACAACCAGC
TTGTTGGTCG

CGGTACCRGC
GCOGTEETCG

CGGATTATTA
GCCTRATAAT

GOCACGALGT
CCGTGCTTCR

CGCTGTTICC
GCGACRAAGG

GTETGECCTGA
CACACGGACT

GGECAGATRGC
CCQTCTATCG

ARCAMRGCAR
TTETTTCGTT

GAGCAGTGGA
CTCETCACCT

TGCCGACGGE

CGTGAGCTGG
GCACTCGACC

CGGTECTGCA
GCCACGACGT

CCGAGCAGCA
GGCTCGTCET

ACCGAGCRAC
TGGCTCETIG

ACTATARRGA
TGATATTTCT

GRARARTEAT
CTTTTTACTR

ACATTTTTTT
PTGETRAARAARA

GGGGGGETGT
CCCCCCCACA

TTARATTTTT
AATTTAARAR

CAARATCOCT
OTTTTAGGGA

TTCCAGTTTG
ARGCETCARAC

ARAGGGCGAA
TTTCCCGETT

ACCCTRATCR
TGGEATTRGT

RCCCTARRGG
TGGGATTTCC

GTCGCCAGRA
CACCGCTCTT

GGCAAGTGTA
CCGTTCACRT

JP 2004-500847

A 2004.1.15

CCCAGCCGCC TTCAGTGAGT
GGGTCGGCGE AAGTCACTCA

GGCGCACCAR
CCECETEETC

TGTABCCGECA SCAGCAGCAR
ACATCGCCGT CGTCGTCGTT

CATTGGCAGC
GTAACCGTCG

GCABTTGOCC
CGTCRACGGG

Bsu3sl

GTCCCTCAGG
CAGGERGTCC

GCGAGCCOTTE
CGCTCGGARC

TTGCCAGAGC
AACGRTCTCG

TTARCCSTTC
ARTTGGCARG

CCOGRICAGT
CGGCTCGTCG

TTAGCGACTT
AATCGCTGAR

AGCCCCGTCR
TCGGGGCAGT

CAACRRGTAC
GTTGTTCATC

AGTCCCACAC
TCAGGGTGTC

ACCCGACGGA

ARCAGCEGGG
TTETCGCCCC

RAGCAGCEGU
TTLOTCECCE

GCTTAGGCAC
CEARTCCGTIG

ACCARRGTGG

CEEACGGCET
CCCTECCGLE

CGTECCGGAT
GCACGGCCTA

CGATTACGGG
CCTAATGECCOC

CGARACTGCT
GOTTTGACGA

GTCAGCGTET
CAGTCGTACA

ARCTATGTGA
TTGATACACT

CGRTTTATEAT
CTARATACTR

CGTTTTAGCE
GCAABATCGC

CCTGCARARGC
GGRCGTTTCG

Boul&l

TATGACATGC
ATACTGTALG

TTGECCAGCC
BACCCETCCG

GAAGAATTGC
CTTCTTARCE

TTATCCGGGA
ABTREGCCCT

AGGCBEGAGT
TCCGCCCTCR

GCGECCAGCA
CGCCGETCET

AAGCTRCAGC
TTCGATGTCE

CCAATTTCTA

COCTGACCRG
GCGACTGGTC

CTGTATAGCC
GACATATCGGE

TCAGACCTAT
AGTCTGGATA

ATARARALDGT

CTCAGGCTGET
GRETCCGACA

GATCCARAAG
CTAGETTTTC

GARGACGALG
CTTCTGCTTC

GTTTGECGGT
CARACCGCCS

Dralll

GARAGCCGCA
LTITCEECET

AGGOGAACAR
TCCGCTTETT

GCCGTGROAG
CCECRCTGTC

GERGRCUACC
CCTCTGETES

GCTATCTGAG
CGATAGRCTC

TECCAGETCA
ACGGTCCAGT

Stul

ATAAAGEFCC

CEGECETGCAT
GCCGCRACGTA

TGAGCAGCET
ACTCGTCGECR

ATTTGCARCE
TRARCGTTGC

GGAACCGARA

TESTTTCACC

TGACGATGAC
ACTGCTACTG

HindI1I

AAGCTTGACC

TATTTTTTCA

BssHII

AARGOCCCGC
TTTCCGCGCE

TETGAAGTEA

CCTTEGCTTT

CETAGAGCCR
GCACCTCGET

ARAATGRCEC

TTCGAACTGGE ACACTTCACT TTTTACCGCS
OGIII3 100.0%

TGTLTGCCET
ACAGACGGCA

ACATGARATT
TGTACTTTAA

GTTAAATCAG
CRATTTAGTC

TATAARTCAR
ATATTTAGTT

GRACRAGAGT
CTTGTECTCA

ABACCGTCTA
-TTTGECAGAT

AGTTTTITTGG
T

GRGCCCCCGR
CTCGGEGECT

AGGARGGGRA
TCCTTCCCTT

GCGETCACGC
CQRUCRGTGEE

TTAATTAARG
AARTTAATTTC

GTARARCGTTA
CATTTGCAAT

CTCATTTTTT
GAGTRARADRAR

AAGAATAGAC
TTCTTATCTG

CCRCTATTAA
GOTGATAATT

TCAGGGCGAT
BETCCCGCTA

GGTCGAGETG

C CCAGCTCCRC

TTTAGRGCTIT
ARATCTCGRA

GRARGCGAAR
CTTTCGCTTT

TCECGCETAAC
ACGCGCATTG

GGGEEGECEE
cecoeeeecee

ATATTTTGTT
TATARAACAR

AACCRATAGG
TTGEETTATCC

CGAGATAGGG
GOTCIATCCC

AGARCGTGGR
TCTTGCACCT

GECCCRACTAC
CCCGCTGATS

CCGTARAGCA
GEZATTTICGT

GACGGGGRAL
CTECCCCTTT

GEAGCGGGLG
CCTCE2CCE

CACCACACCT
CTEETRTEGE

CCGRAGTGTGA
GGCTUACACT

AGCGACCCTG
TCGCTGGGAL

TEGCCTGEAR
ACCGBACCTT

ACACCCTCCA
TOTGEGRAEGT

CCTGACGCCT
GEACTGCGEA

CGCATGAGGE
GCGTACTCCC

sphT

TTGETCAGTG

ACCTTTCCGG
TGEEALAGGCC

TGTGACCGTG
ACHROTGGCAC

TGAACCATAA
ACTTGGTATT

EccRI
AGCGAATTCG
TCGCTTAAGC

CCCECASTTT
GGGCGTCRAR

AGATTGTGCE
TCTAACACGC

CCCGBLCTES
CGGCCEGACC

AARARTTCGCG
TTTTAAGCGT

CCGARATCGG
GGCTTTAGCC

TTGRGTGTTC
AACTCACAAC

CTCCAACGTC
GAGETTGCAG

GRGAACCATC
CTCTTGGTAG

CTAARTCGGA
GATTTAGCCT

GCCeGCeAnC
CGGCCECTTS

CTAGCGCGCT
GATCCLGCGA

GCCGCGCTTA
CGGCGCGAAT



2001
2051
2101
2151
2201
223581
2201
23151
2401
‘2451
25¢1
2551
2601
2651
2701
2751

2801

2851

1851
3501
3951
4001
4051
4101
4151
4201
4251
4301

4351

ATGCGCUGCT ACAGGGLGCE
TACCCEGCGR

GGGGGCTTAA
COCCCGAATT

TTTTATCGGG
ARAATAGCCC

CCAGCQTGCAT
GOTCLRCETA

TTEGGAGCCA
AACCCTCGGT

ATTGCCCTTC
TAACGGGAAG

TEBTTTGCCC
ACCARMACGGE

ATATRACATG
TATATTGTAC

CQCACCAACG
GUGTEGTTCC

CCATCTGATC
GGTAGACTAG

AGCATTTGCA
TCETARRCGT

CCOTTCCHCT
GGCRAGGCGR

CRGUCREACG
GTCGGTCTEC

GCGATTTGCT
CGCTAARCGA

ACCGTCCTCA
TGGCAGGAGT

CATCARGARRA
GTAGTTCTTT

GCATCCTGET
CeTAGGACCA

CGCOAGRAGR,
GCECTCTTCT

ACGACATCGE

RAACAARCCA
TTTESTLI7GET

TACGCGCAGAR

TCAATGCARG

CCECTGGTAG
GEIGACCATC

ARBARBGEAT

TFICCCECEE

GTCCBCTGCA
CACCCGACET

TAGCCTCACT
ATCGGAGTGA

CRGTGARTCG
GTCACTTAGC

GEGTGGTTTIT
CCCACCAAAR

ACCECCTEEC
TCGCCCACCE

CAGCAGGCGA
GTCGTCCGET

AGCTETCCTC
TCGACAGGAG

CGCAGCCCEG
GCGTUGGGCC

GTTGGCRACC
CAACCGTTOR

TGETTTGTTG
ACCRARCAAC

ATCEECTGAR
TASCCEACTT

CAGACECGCC
FTCTECGCEE

GGTGECCCAR
CCACCGGEETT

TCGEAGAARA
ACCCTCITTT

TARCGCCGGA
ATTGCGGCCT

CATCCAGCGE
GTAEGTCECC

TTGTECACCG
AACACGTGGC

COTTTTICTS

CGETCETITTT
GCCACCRAADL

TTCRAGRRAGA

ATGC3CETCT

GGTCTGACGC
CCAGACTGECG

TCTAGCACCA
AGATCGTEGT

CCCOECCCTE
GEGEUGEGAC

CCGRCATGEA
GGCTGTACCT

CRTCAGCACC
GTAGTCHTGE

GGGCSARGAR
CCCGCTTCTT

CTCACCCRGG
GAGTGGETCC

RAGGCARATAG
TCOCTTTATE

TGETGTAGARR

+ BCRCATCTTT

4491

4451

4501

45E1

46C1

4621

47¢1

4781

ARCGTTTCRG
TTGCAARGTC

CCRTATCACC
GETATAGTEGE

CATTCATCAG
GTARCTARTC

TTATTITTIT
AATARARRGRA

CTEETTATAG
GACCRATATC

TACGATGCCAR
RTGCTACGST

TCCATTTTAG
ABGTARMATC

GCCCGETRAGL

TETTTICCTA

TCAGTGGARC
ACGTCACCTTC

GECCTTTRAG
CCOGCRAATTC

CCACTCATCG
CGTEAGTAGT

ACCCHTCACA
TCGETAGTGT

TTGTCGCCTT
RACRGCGGRA

GTTGTCCATA
CRAMCAGETAT

GRTTEGCTGA
CTAACCGALT

GCCAGETITT
CGETCCRALRA

CTGCCEGRAA
GACGECCTTT

TTTGECTCATG
ARACGARTAC

AGCTCACCGT
TCGAGTGGCA

GLGGECAAGA
CGCCCBTTCT

TTACGETCTT
BATGUCARGAA

GTACATTGAG
CRTETRACTC

TTGGGATATA
ALCCCTATAT

CTTCCTTAGS
GARGGARTCG

GATCITATIT

GRETTCTTCT

SANAMCTCAC
CTTTTGAGIC

GGCACCARTA
CCOTGGTTAT

CAGTACTEIT
GTCATGRCAA

RACGGCATGA
TTGCCSTACT

GOCTATAATI.
CGCATATTAT

TTEECTACGT
AACCGRTECH

GACGARARAC
CTGCTTTTTG

CACCGTAACH
QT3GCATTET

TCOTCETACT
AGCRAGCACCR

GRAARCGUETS
CTTTTGCCAC

CTTTCATTGL
GAARGTARLG

ATCTGAATRA
TACACTIATT

TARARAGGCC
ATTTTTCCGS

CAACTGACTG
GTTGACTGAC

TCARCGGTGG
ACTTRCCACC

TCCTGRARAT
AGGACTTTITA

CATTATGGTG

TGCTAGACTA
ACGATCTGAT

AARCRARACG
TTTGTTTTGC

GCCCGCETTE
CGOGCCARRG

GCCAACGCGU
CEGTTCECECE

TCTTITTCACC
AGABAACTGG

COTGAGRGAG
GGACTCTCTC

ALATCCTGTT
TTTAGGARCAM

GETATCGTCG
CCATAGCRGC

ACTCGEGETAAT
TGRGCCATTA

AGCARTCGCAG
TCGTAGCGTC

ARARCCEGRC
TTTTGEECCTE

TTTGATTSCE
AARACTARCGC

GAGRCAGAAC
CTCTIGTCTTG

TGCGACCAGA
ACGCTGGTCT

TAATACTGTT
ATTATGACAN

ACATTAGTGC
TGTARTCACG

ATAGITAATA
TATCAATTAT

CCGCTTTACA
BOCGARATGT

ABRCCRTCIAG

TTTGTTTECA
AAKRCARACGT

TCCTTTGRATC
AGCGAARCTAG

GTTAAGEGAT
CARTTCCCTA

ACTGCCTTRA
TGRCGGARTT

GTAATTCATT
CATTAAGTAR

TGAACCTGAA
ACTTEGAECTT

TTTGOCCATA
ARACGGECTAT

TTARATCAAN
ARTTTAGTTT

ATATTCTCAR
TATAAGAGTT

CGCCACATCT
GCGGTGTAGA

ATTCACTCCA
TABGTGCAGGT

LAACARGGET
ATTGTTCCCA

CRTACGGRAC
GTATGCCTTG

AGGCCEGATA
TCOGGCCTAT

GTRATATCCA
CATTATAGGT

ARRTGCCTCA

TTTACGGAGT T

TATATCCAGT
ATATAGGTCA

CTCGRTAACT
GRACTATIGA

AARGTTGGAA

GTGTITTARAC CGGACCEESEG
CRCAAATTTC GUCTGGLOCCC

GCCTCCIGTC AGCAAGCCGC
CGCAGGACAG TCCTTCGGCS

CAGTCGGGAR ACCTGTCGTGE
GTCAGCCCTT TGGACAGORL

GOGGAGRAGGE GGTTTGCUGTA
CCCCTCTCCE CCARACGCAT

AGTGAGALGE GCAACAGCTG
TCACTCTGCC CGTTGTLGAC

TTGCAGCARG CGGTCCACEC
AACGTICEITC GCCAGGTGCS

TGATEGTGGT CAGCGGCGER
ACTACCACCA GTCGCCGOCC

TATCCCACTA CCGAGRTGTC
ATAGGGTGAT GGUTCTACAG

GGCACGCATT GUGCCCAGCE
CCGTECGTAR CGOGGGTCGT

TCGGARCGAT CCCCTCATTC
ACCCTTGCTA CGGGAGTAAG

ATGGCACTCC AGTCGCCTTC
TRCCGTGAGG TCAGCGGARG

AGTGAGATAT TTATGCCAGC
TCRCTCTATA RATACGATCR

TTARTEEGCC AGCTAACAGC
BATTACCCGG TCGRTTGTCG

TGCUTCCRCGC CCAGTCGCET
ACGRGETECT CCTCAGCCGCA

GATGGETGTC TGGTCAGAGA
CTACCCACAG ACCAGTCTCT

AGGCAICTTC CACAGCAATA
TCCGTCGRAAG QTGTCGTTAT

ATCRGCCCRC TEACACGITG
TAGTCEEGTGE ACTETGCAAC

GECTTCGACE CCRCTTCGTT
CCGAAGCTEC GGCGRAGTAR

AACTAGECCE

LGCRGCRGAT
TCETCETCTA

TTITCTACEE
AABRAGATECC

TPTEETCAGA
AMACCAGTCY

AMRRATTLCG
TTTTTAATGC

ALGCATTITG
WTCCTRAAGAC

TCECCARCGSE
ABCGETCECT

GTGARAACGG
CACTTTTZCC

BOTGUIGARA
TGACCACTTT

TARACCCTTT
ATTTCEGAAR

TGCGLATATA
ACGCTTATAT

GAGCGATGAL
CTCGCTACTT

GRACACTATC
CTTOTGATAG

TCCGEETGAG
AGGCCCACTC

ARACTTGTGC
TTTGRACRCE

GCTGARACEOT
CEACTTECCA

ARATGTTCTT
'TTRCAAGAR

GATTTTTTTC
CTAARARARG

OARAAARTALC
GTTTTTTATG

CCTCROCOGR
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29401
2951
3001
3051
a101
3151
3201
3251
3301
3351
3401
3451

3501

3551
3601
3651
3701
3751

3801

4801

4851

4801

4951
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CTACCATCGA CACGACCRCG CTGGUACCCA GTTGATCEG! GCGAGATTTA
GRTCGTAGCT GTGLTCGGTGC GACCGTGEGT CARCTAGCUG CGCTITARAT

ATCGCCECEA CAATTTGCGA CECCGTGTEC AGGGCCAGAL TGEACGTGGC
TAGCGGCGIT GTTAARCCCT GCCGCGCACG TCCOCGGETCTGE ACCTCCACCS

AACGCCAATC AGCAACGACT GTTITGICCGC CAGT-GTTGT GCCRLGCGGT
TTECGEGTTAG TCGTTGCTGA CRAACGGGELG GTCAACARACA CEGBTGCGECCA

TAGGAATGTA ATTCAGCTCC GCCATCLGCCE CTTCCACTTT TTCCCGCGTT
ATCCTTACAT TRAGTCGAGG CGGTAGCEGC GARGGSTGARE RAGGRCGCAR

TTCGCAGAAR CGTEGCTGEC CTGGTTCRCC ACGCGGEGARE CERTCTEATS
ARGCGETCTTT GCATCGRCCG GACCAAGTGE TGCRTCCTTT GCCRGACTAT

AGRCGACACCG GCATACTCTG CGACATCGTA TRRCGTTACT GGTTTCACAT
TITCTATEEC CGTATGAGAC GCTGETAGCAT ATTGCRATEA CCAAARGTGTA

TCACCACCCT GAATTGACTC TCTTCOGGGC GOTATCATEC CATACCGCGA
ASTCOETGGEE CTTARCTCAG AGARGGCCCG CGATACTACG GTATGGCGCT

ARGGTTTTCC GCCATTCGAT GCTAGCCATG TGRGCRARRG GCCAGCAAAR
TTCCAARACG CGETARGCTA CGATCCCTAC ACTCCTTITC CGGTCOTTIT

GGCCAGERAC COTAABARGE CCGCGTIGCT GGOGTTITTC CATAGGCTCC
COGGTCCTIS GUATTTTICC GGUGUARACGA CCBCAAAAAG GTATCUGAGE

GICCCCCTGA CGRGCATCAC RAARATCCAC GCTCAAGTCA CGAGGTGGIGH
CRGGGEGEACT GCTCGTACTE TTITTRGOTE CGAGTTOAGT CTCCACCGCT

ARCOCGACRG GACTATARAG ATACCAGRCE TTTCCCCCTE GAAGCTCCCT
TTIGGGCTGTC CTEGATATTTC TATGGTCCRC ABMAGGEGGATC CTTCGAGGEA

CETECECTCT CCTETTCCGA CCCTEUCECT TACCGGATAC CTGTCCECCT
GUACGCEAGA GGRCARGOCT GAGACGHECAA ATIGCCTATC GACRICCGGA

TTCTCCCTTC GGGPMASCETE GCOCTITCTC ATAGCTCACE CTETAGETAT
AAGLCGZAAZ CCOTTCGCAC COCGAAAGAC TATCOAGTEC GACATCCATA

CTCAGITCGG TGTAGGTCGT TCGCTCCAAG CTGEGCTGTG TECACGAARCT
GAGTCAAGCE ACATCCAGCA AGCGAGGTTC GACCUGACAC ACGTGCITGE

COCCETTICAG

CCCGACCGUT SCGCCTTATC CGETARACTAT COTCTTEAGT

GEGEECARGTT GGGUTGECCA CCCCCAARTAC CCCRTTGATA GCAGARCTCA

CCARCCCGET AAGACACGAC TTATCGCUAC TGGCAGCAGC CACTGGTAAC
GUTTGGGECCA TTCTGIGLIG AATAGUGHEI'G ACCGTUGTCG GIGACCRTTG

AGGATTAGCA GAGCGAGETA TOTRAGGCGCT CCTACAGRGT TCTTGARGTG
TCCTRATCGT CICECTCCAT RCRTCCECCA CGRTCTCECA AGARCTTCAC

GTGGUCTRRC TACGGCTACA CTACAAGRAC AGTATTTGET ATCTGCGCTC
CACCGGATTG RTGCOGATGT GATCTTOTTG TCATRRACCA TAGACGCUGAG

TOCTGTAGCC AGTTACCTTC CGAAAAAGAG TTGECTAGCCTC TTGATCCCGGT

CERGOCATCA

CGTCTERTGT
GCAGATTACA

ATGCTTCCGE
TACGARGBGCC

CTACGAATARR GTRATACCAC TTTCARCCTT GGRGTEGEGCT

GAGTTAGCTC ACTCATTAGG CACCCCAGGC TTTACACTTT
CTCAATCGAG TGRGTARTCC CGTRGGGETCCG ARATGTGRAA

CTCRTATGTT GTGTGGAATT GTGAGCGGAT AAIAATTTCR
GAGCRTACAR CRCACCTTAA CACTCGCCTA TTGTTAARGT

ML3 UA—2FTAw—  100.0% xbat

CACAGGAARLC RGCTATGACC ATGATTACGA ATTTCTAGAT AACGAGSCGCA

GTGTCCTTTS

TCGATACTGG TACTAATGCT TARAGATCTA TEGCTLCCGT

ARARATCAMAR ARCGACAGCTA TUBCGATTOC AGTGECACTE CCTGGTTTCG

TTTTTACTTT

CTACCETAGC
GATGGCATCE

TTCTETCGAT ACCGCTARCG TCACCCTGAT CCACCARACGC

EgoRV
GCAGGCCGAT
CGTCCGGCTA
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GECCOTCEGE ACTGTCACCS

GGGRGTGGAG
CCCTCACCTE

ACCARCCACAC
TECTGETETG

CCRGUAGUTA
GGTCGTCEAT

TCTOAGCCTG
ACRCTCIGRC

AGGTCACGCS
TICAGETGOGT

TACAGCTGCC
ATGTCGACCE

GCOGACTGRAG GCCTGATARG
CGGCTGACTC COGACTATTC

ACTGGCACTC
T3ACCGIGAG

GCACTARTTGC
CGTGATARCE

MfeI

GCCCAGCTGC RATTGAAAGH
CGEGTCCACG TTAACTITCT

CTGACCTGTA
GACTGGACAT

ARCCCTGACC
TTGGECACTGE

GCITTGACET
CGUAACCECA

GIGECTEEATT
CCCGACCTRA

CTGGCTCTCA
GAROCHAGACT

TTGATTIGEGA
AACTARCCCT

ARCGCGTCTE - ACCATTAGCA
TTGCOCAGAC TGGTAATCGT

CTATGACCAA
GATACTGETT

CATGGACCCG
GTACCTGEGC

GACCTTCCGT CTIATCGTCGE

COTCCBARCE ARGCAACRAL
SCEAGGTTTGT TICGTTGTTG

RCTGSRAGTC
TCACCTTCAG

ACGCCTGRGC
TGCGERCTCG

LGRGGEEAGT
RCTCCCCTCGE

ACCGETGGARAR
TGECACCTIT

CATGCGTAGG
GTACGCATIC

DAGAAAATAAR
TCTTTTATIT

TTACCGTTGC
ALTGECARCE

TCTTCACCCC
AGARGTGGCE

ARGCGECCCG GUCOTGGTCA
TTCGOCGEEC CGBEACCACT

CCTTITCCGG
GGRAAAGGCL

ATTTRGCCTG
TARRTCGGAC

CTGGEAARGC
GACCCTITCS

CGCCAGCCEC
GCEGETCEECE

TATTATAGCA
ATARTATCGT

TGATGRTARG
ACTACTATTC

BstEI

Stul

AAGATACTTC GAARMBATCAG
TTCTATGAAG CTTITTAGIC
LCACCTATTR
GGTCGATART

GTGGATACGE
CACCTRTGCC

Styl

TCTCCTCSTT ATCGTGETGC
AGRCGAGCAA TAGCACCACE

Blpl

TGECGCCAAG
RCCCCEETTC

TTTTGATTAT
ARBACTAATA

1)

51

151

251

301

351

1151
1201
1281
1301
131

1401

1501

1851

1661
1651
1761
1751
1801
1851

1301
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TCRGATARCG
AGICTATTGC

ACGGCRARRA
TCCCETTTTT

GCACTGGCTE
COTGRCCGAL

GTTTCCCTAC
CADAGCOATG

GCCGECCTTCA GTGAGTGGCS
CGGCCORAGT CACTCACCEC

GCGGCAGCAG CAGCARCATT

ATGAMANAGR
TARCTTTTTCT

CAGCTATCAC
QTCEATAGCG

ECcoRV

BCCEGATATCG
CEECTATAGS

CGTAGCECAS
GUATCECETC

SexiT
CACCAGGTCA
GPGGTCCAGT

GCETCTGRCC
CECACAUTEG

GATIGCACIG
CTAACGTCRC

TECIGACCCA
ACIACTERET

ATCICGIGTA
TAGMECACAT

Acc65I

GECAGCAACT ATGTGRGCTG

CGOCATCCTS GTCATTETAR

Zmal

Smal

TTGUCUGECSA
RACGGEGCCCT

siclelmela oler Y Y
GLCGCGECTT

EsulsXl
CTCAGGBCGTG
GAGTCCGCAC

CCGGATCATT
GECCTAGCAR

TACGGECCTS
ATGCCCGGAD

GCCTTGCGAT
CGGAACGUTA

Bsulel
ACATGCCTCA
TGTACGGNAGT

CAGAGCTATG
GTCTCGATAC

COGTTCTTGE CCAGCCGARD
GECAAGRACT GATCGECTTT

AGCAGCGRAG RATTGCAGGT
TCGTCGCTTC TTARACGTCCS

CGACTTTTAT CCGGGAGCCE

Sty

GCACCCTEET
CGTGCGACCA CTGUCAATCG Al
CCECTGECTC
GOCEACCOAG QUTCGTCGTT T
CTGCCTGETT
GACGGACCRA

ARAGATTATT T
TTTCTAATRA

GCEGEGCECT
QGCCCCGOGR

GACCAGCECC @
CTGGTCACCE

AGCGGCCTGT
WCGCCGGACR

ATARGCCTGAG

RCGCRCTCAG
TCOGTGAGTC

AAGTGCATAR ARARGTGGRA CCGARRAGCG
GGCTTTTCGC

TTCACCTATT TTTTCALCLT

AGCGGTGATT TTGATTATGA
TOGCCACTAR ARCTALTACT T

GRCCGARRAT
CTGECTTITA

GCCGATGAMAR
CEGCTACTTT T

CQCTACTGAT
GCGATGAUTA A

TTGATTCTGT
LACTAAGRCR

GACGTTTCCG
CTGCAARGGC

GCCTTGCTRA T
CCGGRACGATT

CTCTRATTCC
GAGATTRAGE

CAALTGGCTC
GTTTACCGAG L

TGRATRATTT
ACTTATTAAR

CCQTCRATAT
GOCAGTTATA

CGCCCTTTTG
GCGGEARARC AGARRCCGCG A

GTATETATTI T4

CATACATLRA AGATGCARAC

CCRCCTITAT
GGTGGRRATA

GRCGGTTAGC TCAGCGTCGA

CGAGUAGCAR ARGCACCAGC

AGEGCCTTEE

CACGTATGOA

CRGUHITGETE
TATUGCACTC GTCGUAACAT

ACCTATATTT GCRACGTGAR

BCGCGCTACA

TACGGOTGCTG

ACCATTACCSH,

BAGTCGGTGA

TTACCTTCCC

ARTGCARGEG

TCTTTOECEC TG

TTGLATARGG CRCCACRGRA ACGCAARGAA

CCGTCGTTGA TACACTCGAC

ACTGCTCGATT TATGATAACA
T3BCGACTRR ATACTATTGT

TTAGCGGATC CRABAGCGGC
ARTCBCOTAG GITTTCGCOG

CAAAGCGARG ACGARGCGGA
GTTTCECTTC TGCTTCGCCT

GGCTGTGTTT
CCGACNCAME.

GGCGEOGECA
[slalelelaicinlalcig

GBCCGCACCGA GTGTGARCGCT

GTACCAGCRG
CATEGTCETC

Bou3el-

ACCAGLETCC
TGETOUCAGE

ACCRGCGUGA
TEETCECECT

TTATTATTGC
BRTAATRACE

CGRAGTTTAR
GOTTCAAATT

GTTTCCGCCG

CEECGTEGCT CACACTGCGR

GARCARAGCG
CTTGTTTCGC

ACCCTGGTGT
TGEGACCACR

TGACACTGGEC CTGGARGGCA

CCLRRGGTCC
GTCGCAGUT GGTTTCCAGS
GECFICACES
TCOTCATCE COGCOCTOCC
COCGGRACT AGTCACCGTG
TCAGTGGCAC
TTECATACCT TTCCGGOGET
RRGECCGCCA

BOCGTGROGA
TGGCACGGTT

CCATAAACCE

TGERTATRAR CGTTGOACTT GATATTTGEC

EcoRE

ARTTCGEEEG
TTARAGCCCCC

TTCTACCST
gqlTIsaql

TTGCGATTAT
0.0%

GTCTGACGCT
CAGRCTGCGA

GOGCGATGT

CTATCGATCG
TGCCACGAC GATAGCTACC
GETARTGGT GCTACTGGTG
COATGACCAC

CGGTGATAAT
TCAGCCACT GUUACTALTIA
TCCCTCRAATC
AGCGRCTTACG

TATGAATTTT
ATACTTARRA

GGTARACCR
CCATTTGGT
TGACRARATA AARCTTATTCC GTGGTGTCTT
ECTCTTTTAT

TGCGTTTCTT

CLACGTITG CUARCACALT

GRITGTRIGA

CAAAGGECGEGC

GCCTGATTAG
CGGACTEATC

GATASCAZCC

ARGCGTGTIT
TTCGCACARA

CTACCCTABRG
GRCGGGACCC

AGCTCGAACAE
TCGACCTTET

GUTGCAARGC
CGACGTTTCG

GCAGCAGCTT
CGTCGTCGAR

AGCARMCACCA
TCGTTGTGGT

AGGGAGCGGE
TCoCToGCCT

AMRACGATGGCA ARCGCTAATE AGGEGGGCIAT
TCCCUCGATA

ARAGGCARAC
TTTCCGTTTE

TTTCATTGGT
AAACTRACCR

ATTTTGCTGE
TAAARCGACT

TCACCTTTAR
ACTGUAMATL
GGTTGAATGT
CCAACTTACH

CTATTEATTG
CATAACTAAC

TTATATGTTG
AATATACAAC
GCGTAATARAG
CGCATTATTC
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28¢1L TCTGCACGAR CCOCCOCGTTC AGTUCGACCG CTGCGCCTTA TCIGGTAACT

HindIII
-0 ACACGTCCTT GGCGGGCARG TCAGGCTGCC GACSCGCART AGGCCATTIGA

1951 GAGTCTTGAT AAGCTTGACC TOTGARGTEA AAARTCESCGT AGATTGTGCG
CTCAGAACTR TTCGRACTGS ACACTTCRCT TTTTACTGCG TCTAACACGC
OGITIIZ2 100.0%

2851 ATCGTCTTGA GICCARCCCG GTRAGACACG ACTTATUGIC ACTGGCAGCA
TAGCAGARCT CAGGT-GGGC CATTCTGTGC TGRATAGCGG TGACCSTCGT

2901 GCCACTGCTA ACAGGATTAG CACAGUGARG TATGTAGGLG GTGCTACAGA

2001 ACATTTTTTT TGTCTGCCGT TTAATGAART TGTARACGTT AATATTTTGT COETGACCAT TGTCCTARIC GTCTCGCTCC ATACATCCGT CACGATGICT

TGTARARAARL ACAGACGGCA AATTACTTTA ACATTT AARA
TECAR TIAT e 2051 GTTCITGARG TAEGTGECCTA ACTACGGCTR CACTAGARGA ACAGTATITG

2051 TARARTTCGU GTTAAATTTT TGTTAAATCA GCTTATTTTT TAACCAATAG CARGRACTTC ACCACCGGRT TGRTGCCGAT GTGATCTTCT TGTCATRRAC

ATTTTAAGCG CAATTTARAR ACAATTTAGT CGASTARRAR ATTEATTATC
3001 QTATOTECEC TCTGUTGTAG CCAGTTACCT TCGGRARAAG AGTTGETAGC

2101 QOCGAAATCS GCAAAATCCC TTATAAATOR AAAGAATAGA CCCACATAGS CATAGACGCE AGACOACATC GETCAATGGA AGCCITTTTC TCAACCATCS

CGGECTTTAGL CGTTTTAGGG ARTATTTAGT TTTCTTATCT GOCTCTATCC
3051 TCTTGATOCG GCARACARAAC CACCGCTGGT RAGCGETEGTT TTTTTGITIG

2181 GTTGAGTGTT GTTCCRGTTIT GEAACARCAG TCCACTATTA AAGARCGTGG AGAACTAGGC CGTTTETITS GTGGCGACCR TCGCCACCAR AAARACARAC

CARCTCACAR CAAGGICAAR CCTTGTYCIC AGGIGATART TTCTTECACE 3101 CARGCLGOAG ATTACGCGCA GABARBRAAGG ATCTCAAGAA GATCOTITSA

22001 ACTCCARCGT CAARGGGCGA AARACCOTCT ATCAGCCGCGA TGECCCACTA GTTOETCATC TAATECGOET CTTTTTTTOC TAGAGTTCTT CTAGGAAACT
TGAGGTTGCA GTTTCCCACT TITTGFCAGA TAGTCCCGCT ACCUGGTGAT

2151 TCTTTTCTAC GBGETCTGAC GCTCAGTGGA ACGARAACTC ACGTTAAGGC

2251 CGAGAACCAT CACCCTAATC AACTTTTTIO COGTCGAGET GLOGTARLGE ACARRAGATCE CCCCAGACTC CGAGTCACCT TECTTTTERG TOIAATTICC

GCTCTTGETA CTGCEATTAG TTCRAARAARC CCCAGUTCCA CGGCATTTOR
3201 ATTTTGETCA GRTCTAGCAC CAGCCGTTTA AGGGCACCAR TAACTGCITT
GTCCECAAAT TCCCATGETT ATTGACGERA

2301 RACTAAATCGG BACCCTARAG GGAGCCCCCG ATTTAGAGCT TGACCGSGAA TARAACCAGT CIAGATCGTG
TGATTTAGCE TTGUGATTTC COTCGGBGSC TAARRTCTCGA ACTSCCCCTT

2251 AAMRARAATTA CGCCCCGCCC TGCCACTCAT CGCAGTACTG TTGTAATTCA

2351 AGCCGGCGAA COTGGCGACA ARCOARGGCOR AGAAAGCGAR AUGAGUEGEC TTTTTTIAAT GCGGGECGGE ACGOTGAGTR GCGTCATGAC AACATTARGT

TCEECCECTT GCACCGLTOT TTCCITCCCT TCTTTCEOTT TCCOTCGCCCE
3301 TTAAGCATIC TGCCGACATG GAAGCCATCR CABRACGGCAT GATGAACITG

2401 GCTAGGGECEC TEGCAAGTGT ACGCGGTCACG CTGCSCGTAA CCACCACACC BATTCGTARG ACGGCTGTAC CITCGGTAGT GTTTGCCGTA CIACTTGIAC
COATCCCGOE ACCETTCACA TCGCCAGTSC GACGCGCATT GGTCOTSIGG

2351 AMTCECOCAGD GECATCAGCA CCTTGICGCC TTGCGTATAR TATTTGCUCA

2451 CGCCGCECTT RATGCCCCHC TACAGEGCGC GTGCTAGCCA TETGAGCRAR TTRGCGETCE CCETAGTCRT GGAACRGUGE ARCGCATATT ATARACGGGT
GCEGOGCGAA TTACRUGECG ATGTCCCGOG CACGATCRET ACACTCGTTT

3407 TAGTGARAAC CGGOGCGEAAR ARGTTGTCCA TATTGECTAC GITTAARTCA

2501 AGGCCAGCAA AAGGOCAGGE ACCCTARARA GGCCSCGTTG CTAGCETTTT ATCACTTTTG CCCCCGCTTC TTCAACAGST ATARCCGATG CARATTTAGT

TCCGGETCETT TTCCGGETCCT TGGCATTTTT CCGGCGCAAC GACCGCRAAA
3451 AMRCTGGTGR ARCTCACCCA GECATTCCCT GASRCGARAA ACATATTCTC

'GACCACL TTEAGTGGET CCCTAACCEA CTCIGCTTIT [GTATAAGAG

2551 TOCATAGGECT CCGCCCCOCT GACUGAGCATC ACAARRATCS ACGCTCAAGT

AGGTATCCCGA CGGCCECCGCGA CTGCTUGTAG TGTTTTTAGC TGCCAGTTICA
3501 AATABACCCT TTAGGGAAAT AGGCCAGGTT TTCACCGTAA CACGCCACAT

2601 CAGAGETGGC CAMACCCGAC AGEACTATAA AGATACCAZE COTTTECOOC TTATTTGGGA ARTCCCTTTA TCCGGTCCAA AMGTGGCATT GTGCGGTGTA

GTCTCCACEG CTTIGEGCTS TCCTGATATT TCTATGGTCN GCAAAGRGGG
3551 CTTGCGAATA TATETATAGA AACTECCGCR AATCGTCGTIS GTATTCACTC

2651 TGGARGCTCC CTCOTECGCT CTLCTETTCC GACCCTEO0G CTTACCOGAT GRACGCTTAT ATACACATCT TTGACGGCCT TTAGCAGCAC CATARGTGAG
ACCTTCGAGE GAGCACGCGA GACGACAAGG CTGGGACGAC GANTGACCTA

+1

2702  ACCTETCCEC CTTTCTCCCT TCGGEAAGCE TGGCECTTTC TCATAGCOTCA 3601 CAGRGCGATG AAAACGTTTC AGTTTGCTCA TGGARAACGE TGTAACRAGG
TGGACAGGCE GARAGRGGGA AGCCCTTCHC ACCGCGRRAG AGIATCGAGT GTCTOGCTAC TTTTGECARAG TCRRACGAGT ACCTTTTGCC ACATTGTICC

2751 CECTGTAGST ATCICAGTTC GGTGTAGETC GTTCGLTCCA AGCTGEECTE 3651 GTGRACACTA TCCCATATCA CCAGCTCACC GTCTTTCATT GCCATACGGA
GCGRCATCCE TAGRGTCAAG CCACATCCAC CAAGUGAGGT TCGROCCGAC CACTTGTGAT AGGGTATAGT GGTCGAGTGG CAGAARGTAA CGETATGCCT
ApaLT 3701 RACTCCGGERTG AGURATTCATC AGBCGCGCAA CAATCTGAAT AAAGGUCGGA

______ TEAGCGCCCAC TCSTAAGTAC TCCGCOCGTT CTTACACTTA TTTCCGGCCT

3751 TARBACTTET GCTTATTTTT CTTTACGGTC TTTAARLAGG CCOTAATATC O000Oo
ATTTTGARCE CGAATARADA GARATGCCAG ARATTTTTCC GGCATTATAG
MS-GPC-1:
3801 CAGCTGARCG GTCTGGTTAT AGGTACATTS AGCAACTGAC TGAAARTGCCT vH
GTCGACTTGC CAGACCAATA TCCATGTARC TCGTTGACTG ACTTTACGGA
3851 CAARATGITC TTTACGATGC CATTGGGATA TATCAACGET CGTATATCCA QVOLKESGRALYKPTATLTLTCTFSGFSLSTSGVGVGWIROPPGKALE
GTTTTACAAG ARATCCTACG GTAACCCTAT ATASTTGCCHE CCATATACGGT WLALIDVVDDDKYYSTSLKTRLTISKDTSKI\'Q‘NLTMTNl\f[DF‘VDTATW
3201 GTGATTTTTT TCTCCATTTT AGCITCCTTR CCTCCTGAAR ATCTCERTAA CARQYGHRGGEDHWGQGTLVTVSS
CACTAARAARR RORGCTAALA TCGAAGGAAT CGAGGACTIT TAGAGCTATT
V0L .
3951 CTCAABMMAAT RCGCCCGGTA GTGATCTTAT TTCATTATGE TGAMARGTTGS I
GAGTTTTITA TGCGEGCCAT CACTAGAATA BAGTARTACC ACTTTCRACC DIVLTQPPSVSGAPGARVTISCSESSSNIGEN ISWYQOLPGTAPKLL
4001 ARCCTCACCC GACGTCTAAT GTGAGTTAGC TCACTCATTA GGCACCCCAG YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADWCQS\/DFNE
TTGGAGTGGE CTGCAGATTA CACTCAATCG RGTGLGTAAT CCGTGGGETC
SVFGGGETKLTVLE
4051 GOTTTACACT TTATGCTTCC GGCTCGTATE TTOTGTOGAA TTETGAGCGS
CGABATGTGA BATACGAAGG COGAGCATAC RACACACOTT ARCACTCRCC
MS-GPC2:
VH

£101 ATARCARYTT CACACAGUAA ACAGCTATCA CCATGATTAC AT
TATTGTTARA GEGTGTCCTT TGTCGATACT GGTACTAALG CTTAA QVQLAQSGPGLVKPSATLSL TCAISGDSVSSNSAAWNWIROSPGRGL

EWLGRTYYRSKWYNDYAYSVKSRITINPDTSKNQFSLQLNSVTPEDTA
VYYCARSHNKKWRFYNLYSLYDFDFWGQGTLYTVSS

VL
DIYLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLL |
YGASSRATGYPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQESGERY
TFGQGTRVEIKRT

MS-GPC3:

VH
QVOLVOSGAEVKKPGASVYKYSCKASGYTETSYYMHWYRQAPGOGLE
WMGEWINPNSGGTNYAQKFQGRYTMTRDTSISTAYMELSSLRSEDTAY
YYCARLSTRMDPWGQGTLVTVSS

L



DIVLTQSPATLSLSPGERATLSCRASQOSYSSSY LAWY QOKPGQAPRLLI
YGASSRATGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQGDDNSRIT
FGQGTKVEIKRT

MS-GPC4:

VH
QVQLKESGPALYKPTQTLTLTCTFSGFSLSTSGVYGYGWIRQPPGIALE
WLALIDWDDDRYYSTSLKTRLTISKDTSKNQYVLTMTNMDFVDTATYY
CARYYVYSVGYGVTHYDDVWGQGTLYTVSS

Vi
DIVLTOSPATLSLSPGERATL.SCRASQSVSSSYLAWYQQKPGQAPRLLI
YGASBRATGYPARFSGESGESGTDITLTISSLEPEDFAVYYCQQDYSYPS
TFGQGTKVEIKRT

MS-GPCS5:

VH
QVQLYOSGAEVKKPGSSYKYSCKASGGTFSSYAISWYRQAPGQGLE
WMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYY
CARHSFFDYWGQGTLYTVYSS

VL
DIELTQPPSVSYAPGQTARISCSGDALGDKYASWYQQKPGOARPVLVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDNYVDIS
VFGGGETKLTVLG

MS-GPC-6

VH
EVALVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLE
WYBAISGEGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARGYGRYSPDLWGQGTLYTVSS

WL
DIVLTOPPSYSGAPGARVTISCSESSSNIGSNYVSWYQOLPGTARKLL
¥DNNORPSGVPDRFSGSKSGTSASLAITGLOSEDEADY YCQSYDLTM
GVFGGGTKLTVLG

MS-GPC11:

VH

QVALKESGPALVKPTQTLTLTCTFSGFSLS TSGVGYGWIRGPPGKALE
WLALIDWDDDKY YSTSLKTRLTISKDTSKNQVYLTMTNMDPVDTATYY
CARsqoyrggld WG QGTLYTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVEWYQQLPGTAPKLL|
YONNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYGIY
VFGGGTKLTVLG

MS-GPC14:

VH
EVQLVESGGGLVQOPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLE
WVSAISGEGGSTYYADSVKGRFTISRDNSKNTLYLOMMNSLRAEDTAVY
YCARSSMPMYGEGFDLWGQGTLVYTVSS

VL

DIELTQPPSVSVAPGQTARISCSGDALGDKYASWY QOKPGOAPVLVIY
DDSDRPSGIPERFEGSNSGNTATLTISGTQAEDEADYY CQSYDFGYSH
SVFGGGTKLTVLG

MS-GPC15;
VH

(73)

V0L
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLI
YGASSRATGYPARFSGESGSGTDFTLTISSLEPEDFAVYYCQQYSM PF
TFGQGTRVEIKRT

MS-GPCT:

VH
QVQLKESGPALVKPTUTLTLICTFSGFSLSTSGVEVGWIRQPPGKALE
WLAL DWODDKYYSTSLKTRLTISKDTSKNQWWLTMTNMDPVETATYY
CARSQNGFYGGNLDIWGQGTLYTVSS

V0L
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYYSWYQQLPGTAPKLLI
YDNNORPSGYPORFSGSKSGTSASLAITGLOSEDEADYYCOSREPSN
VVFGGGTKLTVLG

MS-GPG-8

VH

QVALKESGPALVKPTOTLTLTCTFSGFS LSTSGVGVGWIRQPPGKALE
WEALIDWDDDKYYSTSLKTRLTISKDTSKNQVYLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL

DIVLTQPPSVSGAPGQRVTISCSGSSSN IGENYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADWCQSYDMPQ
AVFGGGTKLTVLG

MS-GPC-10

vH

QYQALKESGPALVKPTQTLTLTCTFSGFSLSTSGVEYGWI RQOPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKRTSKNGVVI TRTNM DPVDTATYY
CARQLHYRGGFDLWGQGTLVTYSS

EVALV=SGGEGLVAPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLE
WVBAISGEEGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARFYYSHVLAMDNWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQOTARISCSGDALEDKYASWYQQKPGQAPYVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSRDIHIHNE
VEGGGTKLTVLG

MS-GPC16:

VH

QYQLQOSGPGLYKPSOTLSLTCAISGDSVS SNSAAWNWIRQSPGRGL
EWLGRTYYRSKWYNDYAVSYKSRITINPDTSKNQFSLOLNSYTPEDTA
VYYCARTOLYYFDYWGQGTLVTVSS

V0L
DIVMTQEPLSLPYTPGERASISCRSSOSLLHSNGYNYLDWYLQKPGQS
PQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQY
NEYPRTFGQGTAVYEIKRT

MS-GPC-8-6

vH

QVQLKESGPALVKPTOTLTLTCTFSGFSL $TSGYGVEWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVYLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVES

WL
DIVLTOPPSVECAPGQRVTISCSESSSNIGSNYVSWYQQLPGBTAPKLL
YBNNQRFSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYDH
YVFGGGTHLTVLG

MS-GPC-8-10

JP 2004-500847 A 2004.1.15



VH
QVQLKESGF'ALVKPTQTLTLTCTFSGFSLSTSGVGVGWJRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNEGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLIRH
VFGGGTKLTVLG

MS-GPC-8-17

VH

QVQLKESGPALVKPTATLTL TCTFSGRSLSTSGYGYGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVL TMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

Vi
DIVLTOPPSYSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLL
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDFSV
YVYFGGGTKLTYLG

MS-GPC-8-27

VH
GVOLKESGPALVKPTQTLTLTCTFSGFSLETSGVGYGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTM'I'NMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTYSS

VL
DIVLTOPPSVSGAPGQRVT|SCSGSSSNIGSNYVSWYQQLF’GTAPKLLI
YONNQRPSGVPDRFEGSKSGTSASLAITGLQSEREADYYCGSYDMNY
HVYFEGGTKLTVLG

(74)

M3S-GPC-8-6-13

VH
QVQLKESCPALVKPTQTLTLTCTFSGFSLSTSGYGVGWIRQPPGEKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNGUWLTMTNMDEVDTATY Y
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTUPPSVSGAPCGORVTISCSGSESNIGANYYTWYQQLPGTAPKLL
YONNORPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYDH
YVFGGGTKLTVLG

MS-GFC-8-10-57

VH
OVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGYGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVYLTMTNMDPYDTATYY
CARSPRYRGAFDYWGQGTLVYTVSS

VL
CIVLTQPPSVSGAPGQRVTISCSGSESMIGNNYVOWYQQLPGTAPKLL
YDNNQRPSGVPDRFSGSKSGTSASLAITGLOSEDEADYYCQSYDLIRH
YFGGGTKLTVLG

MS-GPC-8-27-41

vH
QVOLKESGPALVKETOTLTLTCTFSGFSLSTSGYGVGWIRGPEGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQYWLTMTNMDPYDTATY Y
CARSPRYRGAFDYWGQGTLVTVSS

VL. '

DIVL TOPPSVSGAPGGRVTISCS GSESNIGNNYVQWYGAL PGTAPKLL|
YDNNQRPSGVPDRFSGSKSGTSASLAITGLASEDEADYYCQSY DMNY
HVEGGGTKLTVLG

JP 2004-500847 A 2004.1.15
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Immunomodiatory human MHC class N antigen-hinding polypeptides

Background of the Invention

Diseases involving the immune system are significantly depilitating to suffening
individuals and are pradicted to increase in prevalence over the next 10 years. Such
diseases include rheumatoid arthritis (RA), multiple sclerosis (MS), type | diabetes,
transplant rejection (TR) angd graft vs. host disease (GvHD). For example, the
number of patients suffering from rheurnatoid arihritis is expectad o grow world-wide
from 6.6 milliees to 7 rillion by 2010. The recorded number of patients suffering from
these diseases in 1995, the predicted number of patienis for 201C and corresponding

market sizes ara shown below.

Current therapies in diseases of the immune system include anti-inflammatory drugs,
eg., NSAIDS {non-steroidal anti-inflammatcry drugs), corticosteroids, -cylosiatics
(methoirexate for RA), and cytokines {interferon beta for MS). These therapies ara
symptomatic; none of them induces compiete remission of the disease. A general
problem with most current drugs is also their lack of selectivity: they suppress the
witcle immune system, and thus, the patients treated will become highly susceptible
{0 infections. Finally, the side effect profile of most presently used anti-inflammatory
agents also warrants the development of new therapeutics for these diseases.
Therafors, there is & pressing unmet medical need for selective, disease-mechanism-
basaed therapeutics to treal diseases of the immune system such as RA and MS.

The underling immunalogical mechanisms of TR and GvHD are similar to those of
ather diseases of the immune system. In TR, the recipient’s iMmuna system attacks

Disease Number of patients (Mic} Market size {Bio.$)
1895 2010 (esi) 1994 2010 (st}
Rheumatoid Arthritis 6.6 7 24 o »37
Multiple Sclerosis 0.62 0.65 0.3 >1.5
Type ) diabetes 1.8 1.9 1.5 >1.6
Transplant/GvHD .05 01 0.0 =1.5

JP 2004-500847 A 2004.1.15
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the foreign argan, whereas in GvHD the foreign hemalopoietic cells iniroduced into
immunocomprimised hosts aitack the host. At present, corticosteroids, Azathioprine,
Cyclosporin A, and CellCept are used for prevention of rejection, and high dose
corticosternids, OKT3 (a monocional antihody (mAb) to a pan-T cell marker), and
Zenapax [(mAD to IL-2R on activated T cells) for its treatment. In GvHD corticosteroids
are used, but no satiefaciory treatment is available. There is an unmet medical need
for a better tolerated and more effective mmunosuppressant, particularly for the

treatment of GvHD,

Every mammalian species, which has been studied to date carries a cluster of genes
coding for the so called major histocompatibility complex (MHC). This tightly linked
cluster of genes code for surface anfigens, which play a cenfral role in the
development of both humoral and cell-mediated immune responses. In humans the
products coded for by the MHC are referred to 2 Human Leukocyte Antigens or HLA.
The MHC-genss are organised info regions encading three classes of molecules,
class | to Il

Class | MBC molecules are 45 kD transmembrane glycoproteins, noncavalently
associated with ancther glycoprotein, the 12 kI3 beta-2 microglobulin {Brown et al.,
1993). The iatter is not inserted into the cell membrane, and is encoded outside the
MHG. Human class | molecules are of three different isotypes, termed HLA-A, -B, and
-, encoded in separate loci. The tissue expression of class | molecuies is ubiguitous
and codominani. MHC class | molecules preseni peptide antigens necessary far the
activation of cytotoxic T-cells.

Class )| MHC molecules are noncovalently asscciaied heterodimers of two
transmembrane glycoproteins, the 35 k[ « chain and the 28 kD B chain (Brown et al.,
1993). In humans, class || molecules ccour as thres different isolypes, termed human
lsukocyte antigen DR {HLA-DR), HLA-DP and HLA-DQ. Polymorphism in DR is
restricted fo the B chain, whereas boih chains are polymarphic in the DP and DG
isotypes. Class |l molecules are expressed codominantly, but in contrast to dass |,
exhibit a vestricfed Hssus distribuiion: they are present oniy on the surface of cells of
the immune system, for example dendritic cells, macrophages, B lymphocytes, and
activated T lymphocytes. They are also exprassed on human adrenocorical cells in

JP 2004-500847 A 2004.1.15
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the zona reticularis of nomal adrenal glands and on granulosa-|utein cefls in corpora
lutea of normal ovariss {Kabioury et al., 1980). Their major biological role is to bind
antigenic peptides and present them on the surface of antigen presenting cells (APC)
for recognition by CD4 helper T (Th) lymphocytes (Babbfit ef al., 1985.) MHC class Il
molecules can also be expressed on the sutfface of non-immune system cells. For
example, cells in an organ other than lymphoid cels can express MHC class (1
molecutes during a pathalogical inflammatory response. These celis may include
synovial cells, endothelial cells, thyroid stromal cells and ghial cells.

Class }li MHC molecules are alsa associated with immune responses, but sncode
somewhat different products. These include a number of soluble serum proteins,
enzymes and proteins like tumour necrosis factor or steroid 21-hydroxylase enzymes.
In humans, class |1l molecules ccour as thiee different isolypes, termed Ca, €2 and
Bf (Kuby, 1884 the page number for this reference is mising).

A large body of evidence has demonstrated that susceptibility to many diseases, in
particular diseases of the immune system, is strongly asscciated with specific alleles
of the major histocompalibility complex (reviewed in Tiwarf et al., 1885). Although
sine class | associated diseases exist, most avtoimmune conditions have been
found te be associated with class Il alleles. For example, class U alleles DRB1*0104,
3401, 0404, and 0405 occur al increased frequency among rheumatoid arthritis (RA)
patients (McMichael et al., 1977, Stasny, 1978; Ohta &t al., 1982; Schiff &t al., 1882),
whereag DRB171501 is associated with muliiple sclerosls (M), and the DQ aliele
combination DQA1*0204/B1*0302 with insulin dependent diabetes mellifus (JDDM). In
RA, altogether =64% of rhoumatoid factor positive patients camy one of the
susceptibility alleles (Nepom et al_, 1989).

Class I} MHC molecules are the primary targets for immunosuppressive intervention
for the following reasons: First, MHC-II molsculas activaie T helper (Th) calls that are
central to immunoregulation, and are responsible for mast of the immunopathelogy in
inflammatory diseases. Second, most diseases of tha immune system are geneticaly
associated with class |l alleles. Third, MHC-Il molecules are only expressed on cells
of the immuna system, whereas MHC-I malecules are present on most somatic cells.

JP 2004-500847 A 2004.1.15
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At least three mechanisms zre believed to play some part in immunosuppression
mediated by proteins binding to MHC class || molecules. First, since Th cells
recognise antigenic peptides bound to class Il molecules, monoclonal antibodies
(mADb) specific for class || molecuies can sterically hinder the interaction between the
MHC clags 1) melacule and the T cell receptlor, and thereby prevent Th cell activation.
Indeed, this has been shown to ocour both in vitro and in vivo (Baxevanis et ai., 1930;
MNepom et al., 1981; Roserbaum st al., 1963). Second, down regulation of call surface
gxpression of MHC class B molecules has been shown to associate with
Immunasuppression Lsing cartain mouse anti-MHC class Il antibodies (Vidovic et al.,
1995). Third, killing of activated iympheid cells occurs when certain anti-MHC class |l
antibodies hind io antigen expressed on the surface of these cells {Vidovic et al.,
1985a). Increased selectivity of treatment is achfeved since only celis expressing the
specific MHC class 1l antigen can be targeted by a specific monocional antibody and
hence only the immune respense mediated by these allotypes s modulated. Host-
defence immune reactions which are mediated by other MHC molecules are not
fargeted by the specific anfibedy and hence remain unmodulated and non-

comprimnised.

Based on these observations, anti-class || mAb have been envisaged for a number of
years as therapeutic candidates for the immunosuppressive freatment of disorders of
the immune system including Fransplant rejection. Indeed, this hypothesis has bean
supported by the beneficial effect of mouse-derived anti-class |} mAbs in a series of
animal disease models (Waldor ef al., 1983; Jonker et al., 1988; Stevens of al., 1890;
Smith et al., 1994).

Despite these early supporiing defa, 1o date no anti-MHC class 1l mAb of human
compaosilion has been describad that displays the desired immunomodulatory and
other biological properties that may include affinity, inhibition of profiferation or
reduction in cylokine secretion. Indeed, despite the relalive ease by which mouse-
derived mAhs may be ohtainad, werk using mouse-derived mAbs has demonsirated
the difficulity of obtaining an immunomodulatery antibody with the desired biclogical
praperties. For example, significant and not fully understood differences were
observed in the T ceall inhibitory capacity of different murine anti-class 1l mAbs
{Maguet et al., 1983}. Furthermore, the application of certain mouse-derived mAbs in

JP 2004-500847 A 2004.1.15
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vive was associated with unexpected side effects, sometimes resufiing in death of
laboratory primates (Biling et al., 1983; Jonker et al., 1891),

It is generally accepted that mouse-derived mAbs (including chimeric and so-called
‘humanized® mAbs) carry an increased risk of generating an adverse immoune
rasponse (Human anti-muring antibedy — HAMA) in patients compared to treatment
with @ human mAb (for example, Vose et al, 200; Kashmiri et al., 2801). This risk is
potentially increased when freating chronic diseases such as rheumatoid arthritis or
multiple sclerosis with any meuse-derived mAb; prolonged exposure of the human
immune system to a non-human moalecule often leads io the development of an
adverse immune reaction. Furthermore, it is has proven very difficult to obtain
mouse-terived anticodies with the desired spedificity or affinity to the desired antigen
(Pichla et al. 1927). Such observations may have a significant influence or reduce the
overall therapeutic sifect or advantage provided by mouse-derived mAbs. Examples
of disadvantages for mouse-derived mAbs may include the following. Firsf, mouse-
derived mAbs may be limited in the medical conditions or length of freatment for a
condition for which they are appropriate. Secend, the dose rate for mouse-derived
mAbs may need fo be relatively high in order to compensate for a relatively low
affinity or therapeutic effect (low affinity or theraputic effect are not associated with
murine origin. Half life in the human body, however, may be, a3 a muring mab would
likely be cleared more guickly from the blood, This could also necessitate higher
dosing), hence making the dose not only maore severe but potentially more
immunogenic and perhaps dangerous. Third, such restrictions in suitable reatment
regimes and high-dose raies that require high production amounts may significantly
add to the cost of treatment and couid mean that such a mouse-derived mAh ba
uneconomicat to develop as a commercial therapautic. Finally, even if a mouse mAh
colld be identified that disptayed the desired specificity or affiniy, often these desired
features are detrimentally affected during fthe ‘humanizaiion' or ‘chimerization’
procedures necessary to reduce immunogenic potential (Slavin-Chicrini ef al., 1987).
Once a mouse-derived mAb has been ‘humanized’ or chimerized, then it is very
difficult to oplimize its specificity or affinily.

The art has sought over a number of years for anti-MHC class || mAbs of human
composition that show immunomedulatory and other biclogical properties suitable for
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use in & pharmaceutical composition for the freatment of humans. Workers in the
field have practised the process steps of first identifying a mouse-derived mAb, and
then medifying the structure of this mAb with the aim of improving immunotolerance
of this non-human molacule for human patients (for further details, see Jones et al.,
1286, Riechmann et al., 1988; Presta, 1992). This madification is typicaily made using
so-called "humanisation’ procedures or by fabricating a human-mouse chimeric mAb.
Other workers have attempted fo identify human antibodies that bind to human
antigens having desired proparties within natural repettoires of human antibody
diversily. For example, by exploring the foetal-tolerance mechanism in pregnant
women (Bonagura et al.,1987) or by panning libreries of natural diversifies of
antibadies (S{ausbel-Gran et al., 1026; Winter et al., 1984). Howsaver, to date no anti-
MHC class Il mAb of human composfiion has beer deseribed that displays the
dasired biological properties of immunomodulation, specificity, low immunogenicity
and affinity.

Summary of the Invention

One aspect of the present inveniion provides a composition including a
polypeptide comprising at lsast one antibody-basad antigen-binding damain of human
composition with a binding specificiiy for an antigen expressed on the surface of a
cell. In preferred embodiments, treating cells (lymphoids or non-iymphoid cells)
axpressing the antigen with one or more of the polypeptides causes or leads to
suppression of an immune response, €.g., wherein the ICG50 for the suppressive
activity s 1 uM or lower, and even mare preferably 100nM, 10nk or even 1nhi or less.

In certain preferred embodiments, the antibody-based antigen-hinding domain
camprises a monovalent antibody fragmeant selected from Fv, scFv, dsFy and Fab
fragment, In other preferred embodiments, the polypeptide comprises an F{ab).
antibedy fragment cr a mini-antibody fragment. In a further prefemed embodiment
the polypeptide is a multivalent composition comprising at least one full antibody
selected fram 1931, IgG2a, IgG2b, 1963, IgG4, IgA and Igh.

According to a preferred embodiment, the polypeptide is directed 1o a lymphoid cell or
a non-lymphoid cell that expresses MHC class 1| molecules. The latter typa of celis
oceurs for example at pathological sites of inflammation and/or diseases of the
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immune system. Said cells may include synovial cells, endothelial cells, thyraid
stromal cells and glial cells.

[n certain emhodiments, the polypeplide binds to at least one epitope in the afpha-
chain of an HLA-DR molecule. According to a further preferred embodiment, the
palypeptide binds to at least one epitope of the first domain of the alpha-chain of
HLA-DR, e.g., the polypeptide binds to at least one epitope within the alpha-helix
ranging from Giu™ to Tyr™ of the alpha-chain of HLA-DR.

n cartain preferred embodiments, the polypeptide binds o at least one apifope in the
beta-chain of an HLA-DR molecule, and prefarably binds te at least one epitope of the
first domain of the beta-chain of HLA-DR.

In cartain emnbodiments, the subject polypentide includes at lsast cne antibody-based
antigen-binding domain which specifically binds to a human MHC class Il antigen with
a Kd of 1uM or less, and even more preferably 100nM, 100M or even 1n or Jess.
To further illustrate, the antibody-based antigen-binding domain specifically binds to a
human HLA DR anfigen. For instance, the antibody based antigen-binding domain
cen include a combination of a VH domamn and a VL demain feund in one of the
ciones taken from the list of MS-GPC-1, MS-GPC-2, MS-GPC-3, MS3-GPC-4, MS-
GPC-5, M8-GPC-6, M3-GPC-7, MS-GPC-8, MS-GPC-10, MS-GPC-11, M2-GPC-14,
MS-GPC-15, MS-GPC-18, MS-GPC-8-1, MS-GPC-8-6, M5-GPC-8-9, M3-GPC-8-10,
MS-3PC-8-17, MS-GPC-8-18, MS-GPC-8-27, MS-GPC-8-6-2, M3-GPG-8-6-13, MS-
GPC-8-8-27, MS-GPC-8-6-45, MS-GPC-8-6-13, MS-GPC-8-6-47, MS-GPC-8-10-57,
4S-GPC-8-27-7, MS-GPC-B-27-10 and MS-GPC-8-27-41.

In certain embodiments, the invention provides a composition including a polypeptide
having at least one antinody-based antigen-binding domain wiih & binging specificity
for a hurnan MHC class It antigen, such as HLA DR, with a Kd of 1uh or less, more
preferably 1000, 10nM or even 1ni or less.  The antibody based antigen-binding
domain can be iselated by a mathed which includes isolation of VL. and VR domains
of human composition from a recombinant antibody library by ability to bind to human
MHC cfass Il antigen. The method may alse ingude the further steps of:
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a. generating a library of varianis af least one of the CDR1, CDR2 and
COR3 sequences of ong or both of the VL and VH demains, and

b. isalation of VL and VH domains from the library of variants by ahility to
hind te human MHC class Il antigen with a Kd of 1uM or less; and

c. {optionally) repeating steps (a) and (b} with further COR1, CDR2 and
CDR3 sequences.

In certain preferred ambodiments, the antibody based aniigen-binding domain of the
subject polypeptides kinds to the B-chain of HLA-DR, and even more preferably binds
to an epitope of the first domain of the B-chain of HLA-DR.

QOne aspect of the present invention provides a multivalent composition of at least one
polypeplide according to the invention is capable of leading to cell death of activated
cells without requiring any further additional measures and with limited immunogenic
side effects on the trested patisnt. Further, the multivalent composition comprising a
pohmeplide according to the invention has the capability of binding to at least one
epitope on the target antigen, however, several epitape binding sites might bhe
combined it one molecule. 0 a preferred embodiment the polypeptide is a
multivalent cemposition comprising at feast two monovaleni antibody fragments
selected from Fv, scFv, dsFy and Fab fragments, and further comprisas a cross-

linking moiety or moieties.

In & further preferred embodiment the polypeptide affects killing affects at least 50%,
preferably at least 80%, of activated cells compared fo killing of less than 15%,
preferably less than 10%, of non-activated cells.

The compositions of the present invention can be used to freat a varlety of cells, such
as iymphotds and non-lymphoid csll, tough preferably those which express MHC class

Ul antigens in the case of tha [atter.

In certain preferred embodiments, the subject compositions have an IC50 for
infibiting IL-2 secration of 1 pM or less, and even mare preferably 100nM, 10nM or
even 1nM or leas.
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In cerain preferred embodiments, the subject compositions have an I1C50 for
inhibiting T celi profiferation of T pM or less, and even more preferably 100nM, 10
or aven 1nM or [ess.

The composiiion of the present invention include polypeptidas wherein the antibody
based antigen-binding domain hinds to one or more HLA-DR types selected from the
group consisting of DR1-0101, DR2-15021, DR3-0301, DR4Dw4-0401, DRADw1t0-
0402, DR4Dwi4-0404, DRE-1302, DR6-1401, DR8-8031, DRS-8012, DRwh3-
840101 and DRw52-B3*0101. In preferred embodiments, tha the antigen binding
domains of the subject compesitions provide broad-DR reaciivity, that is, the antigen-
binding domain{s) of a given compeasition binds to epifopes en at Jeast 3. and more
preferably at least & or even 7 different of said HLA-DR types. In certain embodiments,
the antigen binding domain(s) of a polypepiide(s) of the subject compositions hinds 1o a
piurality of HLA-DR types as to bind to HLA DR expressing cells for at least 80 percent of
the human population, more preferably ot loast 75 percent, and even more preferably 85
percent of the human population

In cerfain embodiments, the antibody hased antigen-binding demain includes a
combination of a VH domain and a V1. domain, wherein the combination is found in
one of the clones taken from the list MS-GPC-1, M3-GPC-2, MS-GPC-3, M5-GPC-4,
MS-GPC-5, MS-GPC-6, MS-GPC-7, M3-GPC-8, MS-GPC-1¢, MS-GPC-11, MS-
GPC-14, M8-GPC-15, M3-GPG-16, M3-GPC-8-1, MS-GPC-3-6, M5-GPC-8-9, MS-
GPC-8-10, MS-GPC-8-17, MS-GPC-8-18, MS-GPC-8-27, MS-GPC-8-8-2, M5-GPC-
8-6-19, MS-GPC-8-8-27, MS-GPC-8-6-45, MS-GPC-8-6-13, MS-GPC-8-6-47, MS-
GPC-8-10-57, MS-GPC-8-27-7, MS-GPC-8-27-10 and MS-GPC-8-27-41.

In other embodiments, the antibody based antigen-binding domain includes a
combination of HUCAL WH2 and HuCAL VA1, wherein the YH COR3, VL CDR1 and
VL CDR3 is found in one of the slones taken from the Yist of list MS-GPC-1, M3-GPC-
4, M8-GPC.-7, MS-GPC-8, MS-GPC-10, MS-GPC-11, M3-GPC-8-1, MS-GPC-8-6,
M3-GPC-8-9, MS-GPC-8-10, MS-GPC-B-17, MS-GPC-8-18, MS-GPC-8-27, MS-
GPC-8-6-2, MB-GPC-8-6-19, MS-GPC-8-68-27, MS-OPC-8-6-45, MS-GPC-8-6-13,
MS-GPC-8-6-47, MS3-GPC-8-10-57, MS-GPC-8-27-7, MB-GPC-8-27-10 and MS-
GPC-8-27-41.
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In certain prefemed embodiments, the antibedy based antigen-binding domain
includes a combination of HUCAL VHZ and HuCAL VAT, wherein the VH CDR3
seqguence is taken from the consensus CDR3 sequence
nRNNRGNFCn
wherein each n independently represents any amino acid residue; and/or
wherein the VL CDRJ seguence is 1aken from tha consensus COR3 sequence
QSYDnnnn
wherein each n independently raprasents any amino acid residue, Preferably, the VH
CDR3 sequence is SPRYGAFDY and/or the VL CDR3 seguence is QSYDLIRH or
QSYDMNVH.

In certain embodiments, the anlibody based antigen-binding domain competes for
antigen-binding with an antibedy including & combination of BUCAL VH2 and HuCAL
VA1, Praferably, the VH CDR3 sequence of the competing anthedy is taken from the
consensus COR3 sequence

nnnnRGNFON
each n indepsndently represents any amino acid residue; and/for
the VL CDR3 sequence is taken from the censensus CDR3 sequence

QSYDnnnn
each n independently represents any amino adid residue. In preferred embodiments,
the VH CDR3 seguence is SPRYGAFDY andfor the VI CDR3 sequence Is
QSYDLIRH or QSYDMNVH,

The antibody based antigen-binding domains of ihe subject polypeptide can include a
VL. CDR1 sequance reprasentad in the general formula

SESnnNIGNNYVR
wherein each n independently represents any amino acid resigue  In preferred
embodiments, the CDR1 seguence is SGIESNIGNNYVQ.

In certain embodiments of the composition of the present invention, suppression of an
immune response is brought about by or manifests itself in down-regulation of
exprassion of said antigen expressed on the surface of said cell. Suppression of an
immune response may also, or additienally, be brought aboui by or manifests itself in
inhibition of the interaction between said cell and other cells, wherein said interaction

il
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would normally lead 1o an immune response, ar the kiling of the cells. In the instance
of the latter, the killing can mediated by freating the cells expressing antigen with a
plurality of anfibody based antigen-binding demains, each of the antbedy based
antigen-binding domaing being part of at laast one multivaient polypeplide. ' such
instances, neither cytotoxic entities nor Immunological mechanisms are needed to

causes of leads to said Killing,

In preferred embodiments of the subject polypeptide compaositions, the killing affects
at least 50%, preferably al least 75%, more preferably at least 85% of activated cells
compared to killing of less than 30%, preferably lass than 20%, more praferably leas
than 10% of non activatad cells.

The compositions of the subject invention can alse be characterized hy inducing cell
killing that is mediated by an innate, pre-pregrammed process of the cel'ls. Where
cell killing is an aclivity of the subject polypepiides. the kiling is preferably non-
apoptotic, and dependent on the action of nen-caspase proteases, e.g., the the killing
is independent of caspases that can be inhibited by 2VAD-frnk or zDEVD-fmk.

In certain preferred embodiments, the composition of the present invention include
antibody iragments selected from Fv, acFv, dsFv, Fab fragments, F{ab'?, and mini-
antibody fragments. The subject compositions can also include at least one full
antibody, e.g., selected from the antibodies of classes 1gG1, 2a, 2b, 3, 4, IgA, and
Ighd,

In certain instances, it may be desirakle for subject compesitions to include a cross-
linking moiety or moieties, such that the antigen-binding sites are cross-linked fo a
polymer.

In preferred embodiments, the subject compositions can be formulated in a
phamaceutically acceptable carrier and/or diuent. For axample, the subject
invention specifically contemplates a pharmaceutical preparation incliding the subject
antigen-binding composition in an ameunt sufficient to suppress an immune response
fa an animal, such as where said animal is human.
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The present inveniion provides a pharmaceutical preparation including the subject
antigen binding compesition in an ameunt sufficient to inhibit IL-2 secreticn in an
animal, such as a human,

The present invention provides a pharmaceutical preparation inciuding ihe subject
antigen binding composition in an amount sufficient to inhibit T cell proliferation in an
animal, stich as where said animal is human.

The subject method alse provides diagnostic cempesitions including the antigen
binding compositians

In still ancther embodiment, the subject method ufilizes the antigen-hinding
compositions of present invention for preparing a pharmaceutical preparation for the

treatment of animals, such as where said animals are human.

The present invention alsc provides nucleic acid including a protein coding sequence
for polypepiide comprising &t least one antibedy-based antigen-binding domain of
human composition with a binding specificity for an antigen exprassed on the surface
of a gell. - In prefered embodiments, treating cells expressing the antigen with &
polypeptide encoded by the nuclefc acid causes or leads to suppression of an
immune response, e.g., wherein the IC50 for the suppressive activity is 1 pM or lower,
and even more preferably 100nM, 10nM or even 1nM or less. Vectors including the
protein ceding sequence, and a transciiptiona! regulatory sequence operably linked
thersto, are specifically contemplated, as are cells harboring the nucleic acid or the
vector,

Such recombinant host cells can be used for the production of an immuncsuppressive
composition, by cultuning the cells under conditions wherein the nucleic acid is
expressed.

Ancther aspect of the present invention provides a methed for suppressing activation
and/or prolferatfon of a cell of the immuns system, by treating the cell with a
campesition of a polypeptide including at least one antibody-based aniigen-binding
domain of human cornposition with a binding specfficity for an antigen expressed on
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the surface of a cell. In preferred embodiments, freating cells expressing the antigen
with & polypeptide encoded by the nucleic acid causes or leads to suppression of an
immune response, e.g., wherein the 1G50 for the suppressive adtivity is 1 pM or lower,
and aven more preferably 100nh, 10nh or even tnM or less.  Similar matheds can
be used to inhibit IL-2 expression andlor cel-cell interactions involving cells of the
immune system. In certaln preferred embodiments, the subject method can be used
for immunosuppressing a patient, e.g., by administering {o the patient an effective
amount of the antigen-binding composition.

Yet another aspect of the invention provides a method for killing a cell expressing an
antigen on the suface of sald cell comprising the step of irealing the cell with a
composition including & plurality of antibody based antigen-binding domains, e.q., as
described above, wherein the aniibody based antigen-binding domains are part of at
least one multivalert polypeptide, and where neither cylotoxic enfies nor
immunological mechanisms are neetad to cause or lead fo said killing. Preferably,
the anfibody based antigen-binding domains bind to HLA DR.

Such methods can be used used for treating a disorder selected from rheumatoid
arhritis, juvenile arthrifis, multiple sclercsis, Grave's disease, insulin-dependent
diabetes, narcolepsy, psorasis, systemic lupus erythematosus, ankylosing
spondyfitis, transplent rejection, graft ve. host disease, Hashimoto's disease,
myasthenia gravis, pemphigus vulgaris, glomerulonephritis, thyroiditis, pancreatitis,
insulitis, primary biliary cirrhosis, frritable bowe! disease and Sjogren syndrare.

In still another emodiment, thers is provided a method to identify patients that can be
treated with & antigen-binding composition of the present invantion, including the
steps of
a. Isolating cells from a patient;
b. Coniacting said cells with a composition of the antigen-binding
polypeptides; and
c. Measuring the degree of killing, immunosuppression, iL2 secrefion or
profiferation of safd cells.

Such as method can be caried out using, e.g., a kit cormprising
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a. an antigen-binding composition of the present inventlon, and

. a cross-inking molety, and/or a deteciable moiety or moieties
{optionally including reagents andfer solutions to effect andfor detect binding to
an antigen).

In yet other embodiments, the sublect method provides a cylofoxic compasition
compriging the subject antigen-binding composition operably linked to a cylotoxic
agent.

Another embodiment provides an imrunegenic compesition comprising the subject
antigen-binding composition eperably linked to an immunogenic agent.

Stiif another aspect of the invention provides a method to kill a cell expressing an
antigen on the surface of said ceil, comprising contacting said cell with an antigen-
binding composition of the present invention operably linked to a cytotoxic or
immunogenic agent. [n this regard, the invention alsc specifically conlemplates the
use of the subject anfigen-binding compositions operably linked {o a cytotoxic or
immunogenic agent for the preparation of a pharmaceutical composition for the
treatment of animais

Yet another aspect of the present invention provides a method for conducting a
pharmaceutical business comprising;

(i} isolating one or mors antibedy based antigen-binding domains that bind
t0 MHC class |l expressed on the suiface of human cells with a Kd of
1uM or less;

(i) generating a composition comprising said antbady bassd anfigan-
binding domains, which composition is immunosuppressant with an
IC5G of 100nM ar less;

(i) conduciing therapeutic profiing of said compositich for efficacy and
toxicity in animals;

ivy  prepating a package insert descnbing the use of said composition for
immunosuppression therapy; and

w) marketing said compositian for use as an imMmunosuppressant.
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Anpther embodiment for a method of conduciing a life science business includes:

(i) isolating one or more antihody based antigen-hinding domains that bind
to MHC class |l expressed en the surface of human cells with & Kd of
TpM or less;

{ii) generating a composition comprising said anfibody based antigen-
binding domains, which cemposiffion Is imraunosuppressant with an
ICEC of 100nM or less;

(i) licensing, jeinily developing or selfing, to a third parly, the rights for
selling sald compositicn,

According fo the subject business methods, the antibody based antigen-binding
domain can be isolated by a methad which includes
a. isalation of VL and VH domains of human composition from a
recombinant antibody library by ability to bind to HLA DR,
b, generating & library of variants at (east one of the COR1, CDR2 and
CDR3 sequencss of one or bath of the VL and VH demains, and
<. isolation of VL and VH domains from the library of varianis by ability io
bind 1o HLA DR with a Kd of 1pf or less.
According to the subject business methods, the antigen-binding domain can be a
combination of VH and VL domains found in the clones taken from the list of MS-
GPC-1, MS-GPC-2, M3-GPC-3, MS-GPC-4, MS-GPRC-5, MS-GPC-8, MS-GPC-7,
MS-GPC-3, MS-GPC-10, M3-GPC-11, MS-GPC-14, M8-GPC-15, MS-GPC-16, MS-
GPC-6-1, MS-GPC-8-6, M3-GPC-3-9, M3-GPC-8-10, MS-GPC-8-17, MS-GPC-g-18,
MS-GPC-8-27, MS-GPC-8-8-2, M3-GPC-8-6-19, MS-GPC-8-8-27, MS-GPC-8-6-45,
MS-GPC-8-8-13, M3-GPC-8-68-47, MB-GPC-8-10-57, MS-GPC-5-27-7, MS-GPC-8-
27-10 and MS-GPC-B-27-41.

As used herein, the term "peplide” relates to molecules consisting of one or more
chains of multiple, i. e. twe or more, amino acids linked via peptide bonds.

The term "protein” refers 1o peptides where at least part of the peptide has or is able
to acquire a defined three-dinensional arangement by forming secondary, tertiary, or
quaternary siructures within andfor between its peptide chain(s). This definition
comprises proteins such as naturally ocourning or at least partially arlificiat proteins,
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as well as fragments or domains of whole proteins, as Ipng as these fragments or
domains are able to acquire a defined three-tdimensional arrangement as described

above.

The tern1 "polypeptide” is used interchangeably to refer to peptides and/or proteins.
Moreover, the terms “polypeptide * and “protein”, as the context will admit, include
multi-chain protein complexes, such as immunoglobulin polypeptides having separate
heavy and light chains.

In this context, a “polypeptide comprising at least one antibody-based antigen-binding
domain’ refers to an immunaglobutin (.q. [gG, IgA or Ight molecules or antibody) or
te a functional fragment thereof, The ferm “functional fragment”, or “antibody
fragment’ as it may be occasionally referred ta, refers to a fragment of an
immuneglabulin which retains the antigen-binding molety of an immunogiobulin.
Functional immunoglobulin fragments according to the present invenfion may be Fv
{Skerra and Pliickihun, 1288), scFv (Bird et al., 1988; Hustan et al., 1888), disulfide-
linked Fv {Glockshuber et al., 1952; Brinkmann et al., 1893}, Fab, F{ah", fragments
ar other fragments weli-known o the practitioner skilled in the art, which comprise the
vartable domains of an immunogiobuiin or functional immuncglobulin fragment.

Examples of polypeptides consisting of one chain are single-chain Fv antbody
fragments, and examples for polypeptides consisting of more chains are Fab antibody
fragments.

The term "antbody" as used herein, unless indicated otherwise, is used broadly to
refer to both antibody molecules and a variety of antibody derived molecules. Such
antibody derived molecuies comprise at least one variable region (sither a heavy
chain of light chain variable region) and inciude such fragments as descrived above,
as well as individual antibody fight chains, individual antibody heavy chains, chimeric
fusions between antbody chains and ather molecuies, and the like.

For the purposes of this application, “valent” refers to the number of antigen binding
sifes the subject polypeplide possess. Thus, a bivalent polypepiide refers o a
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polypeptide with twe binding sites. The term “multivalent polypentide” encompasses
hivalant, frivalent, tetravalent, etc. forms of the polypeptide,

The "antigen-binding site” of an immunoglebulin maolecule refers te that portion of the
molecule that is necessary for binding specificaliy to an antigen. An antigen binding
site preferably binds to an antigen with a Kd of 1pM or less, and more preferably less
than 100nk, 1CnM or even 1nM in certain instances. Binding specifically to an
antigen is intanded to include binding to the antigen which significantly higher affinity
than binding to any cther antigen.

The antigen binding site is formed by amino acid residuas of the N-terminal variable
("V") regions of the keavy ("H") and light ("L") chains. Three highly divergent stretches
within the V regions of the heavy and light chains are referred to as "hypervariable
regions” which are interposed betwesn rmare consserved flanking strelches known as
"framewcrk regions,” of "FRs". Thus the term "FR" refers o amino acid sequances
which are naturally found between and adjacent to hypervariable regions In
immunoglebulins. In 2n antibody meleculs, the thres hypervariable regions of a light
chain and the three hypervariable regions of a heavy chain are disposed relative to
each other in three dimensional space to form an antigen-binding surface, The
antigen-binding surface is complementary to the three-dimensional surface of a
bound antigen, and the three hypervariable regiens of each of the heavy and light
chains are referred to as "complementarity-determining regions,” or "CORs."

Agcordingly, an “antibody-based antigen-binding domain” refers to polypeptide or
polypeplides which form an antigen-binding site retaining at least some of the
structural features of an antibody, such as at least one COR sequehce. In certain
preferred embodiments, antibady-based antigen-binding domain includes sufficient
structure te be considered a variable domain, such as three CDR regions and
interspersed framework regions. Antibody-based antigen-binding demain can be
formed single polypeptide chains corresponding to VH or VL sequences, or by
intermolacutar or intramotecular association of VR and VL. seguences.

The term “recombinant antibody lbrary” describes a collsction of display packages,
e.g., biological particles, which each have (a) geneiic information for expressing &f
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least cne anfigen binding domain on the surface of the particle, and {b) genetic
information for providing the paricle with the ability to replicate. For instance, the
package can disptay a fusfon protein including an antigen binding domain. The
antigen bindtng domain portion of the fusion protein is presented by the display
package in & contexi which permits the antigen binding domain to bind to a target
epilope thal is contacted with the display package. The display package will generally
be derived from & systam that allows the sampling of very large variegated antibody
libranies. The display package can be, for example, derived from vegetative bacierial
cells, bacterial spores, and bacterial viuses.

In an exemplary embodiment of tha present invention, the display package is a phage
particle which comprises a peptide fusion coat protein that includes the amino acid
sequence of a test antigen binding domains. Thus, a library of replicable phage
vectors, especially phagemids (as defined herein), encoding & library of peptide fusion
coat proteins is generated and used to transform suitable host cells. Phage particles
formed from the chimeric protein can be separated by affinity selection based on the
ability of the antigen binding stie associated with a particular phage particle o
specifically bind a target eptipope. |n a preferred embodiment, each individual phage
particle of the lbrary includes a copy of the comespoending phagemid encading the
peptide fusion coat protefn displayed on the surface of that package, Exemplary
phage for generaling the present variegated peptide libraries include W13, 71, fd, If1,
Ike, Xf, Pf1, P{3, &, T4, T7, P2, P4, §X-174, M52 and {2

The term “generating a library of varianis of at least one of the C&R1, CDR2 and
CDR2" refers to a proosss of generating a library of variant antigen binding sites in
which the mambers of the library differ by one or more changes in CDR sequences,
e.9., not FR sequences. Such libraries can be generated by random or semi-random
mutageneasfs of ane or more CDR sequences from a selected antigen binding site.

As used herein, an “antibody-based antigen-binding domaln of fiman composition”
preferably means a palypeptide comprising at least an anfibody VH domain and an
aniibody VL domain, wherein 2 homolegy search in a database of protein sequences
comprising immunoglobulin sequences results for hoth the VH and the VL domain in
an immunoglobuiin domain of human origin as hit with the highest degree of
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sequence identity. Such a homology search may be a BLAST search, eg. hy
actessing sequence databases available thvough the National Center for Biolegical
Infermation and performing a "BasicBLAST" search using the "blasfp” routine. See
also Altschul et al. (1990) J Mol Biol 215:403-410. Praferably, such a cemposition
does not result in an adverse immune response thereto when administered to a
human recipient. In certain preferred embodiments, the subject antigen-hinding
domaMs of human composition include the framswork regions of nativa human
immunoglobulins. as may be coned from activaled human B cells, though not
necessarily all of the CORs of a native human antibady.

As used herein, the term “mini-antibody fragment” means a multivalent antibody
fragment comprising at least fwo antigen-binding domains multimerized by self-
assaciating domgins fused io each of said damains (Pack, 1894), o.g. dimers
comprising two scFv fragments, each fused 1o a self-associafing dimerization domain.
Dimerization demains, which are particularly preferred, include those derived from a
leucine zipper (Pack and Plickihun, 1982) or helix-tumn-helix motif {Pack et al., 1883).

As used herein, “activated cells” means cells of & certain population of interest, which
are not resting. Activation might be caused by antigens, mitogens (e.g.,
lipopoysaccharide, phytohemagglutinine) or cytokines {e.g., interferon gamma).
Preferably, said aclivation occurs during the stimulation of resting T and B cells in the
course of the generation of an immune respense. Activated cells may be certain
Iymphoid tumour cells. Preferably, activated cells are characterised by the feature of
MHC class || molecules expressed on the cell surface and one or more additional
feature including increased call size, cell division, DNA replication, expression of
CL45 or CND11 and produchion/secretion of immunaglebulin.

As usad heredn, "non-activated cells” means celis of a population of interest, the vast
majority of which are resting and non-dividing. Said non-activated cells may inciude
resting B cells as purified from healthy hurman blood. Such celis can, preferably, be
characierised by lack or reduced level of MHG class |l molecules expressed on the
cell surface and lack or reduced leval of one or more additional features including
increased cell size, cell division, DNA replication, expression of G045 or CD11 and
preduction/secretion: of immunoglobulin.
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"Lymphoid cells" when used in reference o a cell line or a cell, means ithat the cell
line or cell is derived from the lymphoid lineage and includes cells of both the B and
the T lymphocyie ineages, and the macrophage lineage.

"Non lymphoid cells and express MHC class 1" means cells other than lymphoid cells
that express MHC class Il moleculss during & patholegical inflammatory response.
For example, said cells may include synovial cells, endothekal cells, thyraid stromal
cells and glial cells and it may alsc comprise genetizally altered cells capable of
expressing MHC-class It molecules.

As used herein, the term “first demain of the alpha-chain of HLA-DR* means the N-

tarminal domain of the alpha-chain.

As used herain, the term “first domain of the beta-chain of HLA-DR® means the N-
terminal domain of the beta-chain.

As used herein, the term "modulation of the immune response” relates to the changes
in activity of the immune response of an individual or i changes of an ir vitro system
resembling parts of an immune system. Said chenges in activity are causing or
leading to immunosuppression.

The term “immuncsuppress” refere to the prevention or diminution of the immune
response, as by irradiation or by adminisiration of antimetabelites, antilymphocyte

serum, or spacific antibody.

The term ‘irmmune response” refers 1o any response of the immune system, or 2 cell
forming part of the immune system (lymphocytes, granulocytes, macrophages, etc),
to an antigenic sfimulus, including, without limitation, anfibody production, cell-
mediated immunity, and immunological tolerance.

As used hersin, the term “KC50" with respect immunosuppression, refers to the

concentration of the subject composiiions which praduces 50% of s maximom
response of effect, such as inhibition of an immune response, such as may be

20
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manifest by T-cell activation {cellular responss) or B-cell activation (humoral
response).

The terms "apoptosis” and “apoptotic aciivity® refer to the form of call death in
mammals that (s accompanied by one or more characteristic merphologicai and
biechemical featurss, including nuclear and condensation of cytoplasm, chromatin
aggregation, loss of plasma membrane microvilli, partition of cytoplasm and nucleus
info membrane bound vesicles (spoptotic bodies} which contain ribosomes,
marphologically intact  mitochondria  and  nuclear material, dsgradation of
chromosomal DNA or logs of miochondrial funcfion. Apopteosis foliows a very
stiingent time course and is executed by caspases, a specific group of proteases.
Apoplolic activity can be determined and smeasured, for instance, by celi viabiity
assays, Annexin V staining. or caspase inhibifion assays. Apopiosis can be induced
using a cross-inking antibody such as anti-CD95 as described in Example H.

The term “innate pre-programmed process” refers to a process that, ance it is siarted,
follows an autenomous cascade of mechanisms within a cefl, which does not require
any further auxillary support from the snvironment of safd cell in order to complete the
Process.

As used herein, the term "HUCAL" refers to a fully synthetic human combinatarial
antibody lihrary as described in Knappik et al. {(2000).

As ussd herein, the term "CDR3" refers to the third comptementarity-determining
region of the VH and VL domains of antibodies or fragments thereof, wherein the VH
CDR3 covers positions 95 to 102 {possible insertions afier positions 100 listed as
1002 to 1002), and VL CDR3 positions 88 to 95 (possibls insertions in VA after
position 85 listed as 85a to 95c} (see Knapeik et al., 2000).

The term "variable region” as used herein in reference to immunoglobulin molecules
has the ordinary meaning given ta the term by the person of crdinary skiil in the act of
immunology. Both antibody heavy chains and antibody light ¢hains may be divided
into a "variable region” and a "constant region”. The peint of division between a
variable region and a heavy region may readily be determined by the person of

anr
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ordinary skill in the art by referenca to standard texts describing antibody structure,
e.g., Kabat et al "Sequances of Protsing of Immunclegical Interest: 5th Edition” U.S.
Department of Health and Human Services, U.S. Government Printing Office (1891},

As used herein, the term “hybridises under stringent conditions” is intended to
describe conditions for hybridisation and washing under which nucleotide sequences
at least 80% homologous fo each other typically remain hybridised to each other.
Freferably, the conditions are such that at least sequences at least 65%, more
preferably at least 70%, and even more preferably at least 75% homologous to each
other typically remain hybridised to each cther. Such stringent conditions are krown
1a those skilled in the art and can be found in Current Proiocﬂls. in Molecular Biology,
John Wiley & Sons, New York (1998}, 6.3.1-6,3,6. A preferred, non-limiting example
of stringent hybridisation conditions is hybridisation in 6x sodium chioride/sedium
citrate (33C) at about 45°C, followed by one or more washes in 0.2x 88C, 0.1% SDS
at 50°-65°C.

A “protain ceding sequance” or a sequenca which “sncodes’ & particutar polypeptide
or peptide, is a nucleic acid sequence which is transcribed (in the case of DNA) and
translated {in the case of mMRNA) inte a polypeplide in vitro or in vivo when placed
under the control of appropriate regulatory sequences. The boundaries of the coding
sequence are determined by & start codon at the & (amino} terminus and =
translation stop codon at the 3 {carboxy) terminus. A coding sequence can include,
but is not limited to, cDNA from procaryotic or eukaryotic mRNA, genomic DNA
sequences from procaryotic or eukaryotic DNA, and even synthelic DNA sequences.
A transcription termination sequenge will ususlly be Ibcated 3' o the coding
sequence.

Likewise, “encodes”, unless evident from its context, will be meant to incluge DNA
sequences which encode & polypeplide, as the term is typically used, as well as DNA
sequences which are transcribed into inhibitory antisense molecules.

As used herein, the term “ransfection” means the introduction of a heterclogous

nuclelc acid, e.g., an expression vector, info a recipient cell by nucleic acid-mediated
gene transfer. “Transient transfection” refers 1o cases where exogenpus DNA does

22
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not integrate info the genome of & transfected cell, e.g., where episomal DNA s
transcribed infe MRNA and translated into protein. A cell has been “stably
fransfected” with a nucleic acid construct when the nucleic acid consfruct is capable

af being imherited by daughter cells.

"Expression vector” refers 1o a replicable DNA construct used to exprass DNA which
encodes the desired protein and which includes a transcriptional unit comprising an
assembly of (1} agent(s) having & regulatory role in gene expression, for example,
promciers, operators, or enhancers, operatively linked to {2} a DNA sequence
encoding 2 desired protein (such as a polypeplide of the present invention) which is
transeribed inta MRNA and translated into protein, and (3) appropriate transcription
and franslation initiation and terrmination sequences. The choice of promoter and
other regulatory elements generally varies according to the intended host cell. in
general, expression vectors of utility in recombinant DNA techniques are often in the
form of “plasmids™ which refer ta circufar deuble stranded DNA loops which, in their
vector form are not bound 1o ihe chromosome. In the present spacification, “plasiid”
and “vector” are used interchangesably as the plrsmid is the most commonly used
form of vector. However, the invention is intended to include such ather forms of
expression vectors which sarve squivatent functions and which become known in the
art subssguently hereto.

In the expression vectors, regulatory elernents controlling iranscription or translation
can be generally derived from mammalian, microbial, viral or insect genes The ability
o repiicate in a host, usually conferred by an origin of replication, and a selection
gene to facilitate recognition of transformants may additionally be incorporated.
Vectors derived from viruses, such as refroviruses, adenoviruses, and the like, may
he emptoyed.

“Transcriptional regulatory sequence” is a generic term used throughout fhe
specification to refer o DNA sequences, such as initiation signals, enhancers, and
prometers and the like which induce or confrol iranscripion of protein coding
sequences with which they are operably linked. It wil be understcod that a
regombinant gene can be under the control of transcriptional regulatory sequences

23
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which are the same or which are different from thpse seguances which conirol

transcription of the naturally-cccurring farm of the gene, if any.

“Operably linked” when describing the relationship betwean two DNA ragions simply
means that they are functionaliy related to each other. For example, a2 promoter or
other transcriptional regulatory sequence is aperably inked to a coding sequence if it

contrals the transcription of the coding sequence.

As used herein, the term “fusion protein” is art recognized and vefer to a chimeric
protein which is at leasi initially expressed as single chain protein comprised of amino
acid sequences derived from two or maore different proteins, e.g., the fusion proiein is

a gene praduct of & fusion gene.

As used herein the term "animat” refers to mammals, preferably mammals such as
humans. Likewise, a “patieni” or “subject’ to be ireated by the method of the

inventicrn can mean either a human or non-human animal.

According to the methods of the Invention, the peptide may be administered in a
pharmaceutically acceptable composition. In general, pharmaceutically-acceptable
carriers for monoclonal antibodies, antibody fragments, and pepfides are well-known
to those of ordinary skill in the art. As used herein, the term “pharmaceutically
acceptable carrier” includes any and all solvents, dispersion media, coatings,
antibacterial and antifungal agents, isotonic and abserption delaying agents and the
like. In preferred embediments, the subject carrier medium which does not interfere
with the effectiveness of the biological aciivity of the active ingredients and which is
nof excessively toxic to the hosts of the concentrations of which it is administered.
The administration(s) may take place by any suitabie ifechnigue, including
subcutaneous and parenteral administration, preferably parenteral. Examples of
parenteral administration include infravenous, inft@arterial, inframuscular, and

intraperfioneal, with iniravenous being preferred.
The pharmaceutical forms suitable for injectable use include sterile agueous solutions

or digpersions and sterile powders for the externporanecus preparation of sterile
injectable sclutions or dispersions, In all cases the form must be sierile and must be

24
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fluid to the extent that sasy syringahility exists. It must be stable under tha conditicns
of manufacture and storage and must be preserved against the contaminating action
of microorganisms, such as bacieriz and fungl. The camier can be a selvent or
dispersion medium containing, for example, water, ethanol, polycl {for example,
glycerol, propylene glycol, and liquid palyethyiene glycol, and the lke), suitable
mixtures thereof, and vegelable oils. The proper fluidity can be maintained, for
exampls, by the use of & coating, such as lscithin, by the rﬂaintenance.of the raguirer
particle size in the case of dispersion and by the use of surfactanis. The prevention of
the acfion of microorganisms can be brought about by varicus anfibacterial an
antifungal agents, for example, parabens, chlorobutancl, phenol, sorbic acid,
thimerosal, and the like. In many cases, it will ha preferable o include isotonic agents,
for example, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents delaying
absarption, for example, alurminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds, e.g.,
the subject polypeptides, in the required amount in the appropriate solvent with
varous of the other ingredienis enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are prepared by incorporating the various
sterilized active ingredients into a sterile vehicle which contains the basic dispersion
medium and the required other ingredients from those enumerated above. In the case
of sterile powders for the preparation of sterile injectable sclutions, the prefarred
methods of preparation are vacuum-drying and freeze-drying techniques which yisld a
powder of the acltive ingredient plus any additional desired ingredient frem a
pravicusly sterile-fitterad solution thereof,

For orat administration the polypeptides of the prasent invention may be incorporated
with excipients and used in the Torm of non-ingestible mouthwashes and denfifrices. A
mouthwash may be prepared incorporating the aciive ingredient in the required
amount in an apprepriate solvent, such as a scdium borate sofution (Dobell's
Salution). The active ingredient may also be dispersed in denfifrices, including: gels,
pastes, powders and siurries. The active ingredient may be added in a therapeutically
effective amount to a paste dentifice that may include water, binders, abrasives,
flavoring agents, foaming agents, and humectants.
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The compositions of the present invertion may be formulated in a neutral or sait form.
Pharmaceutically-acceptable salis Incude the acid addition salis (formed with the free
amino groups of the protein) and which are formed with inorganic acids such as, for
example, hydrochloric or phosphoric acids, or such organic acids as acetic, oxslic,
tartaric, mandelic, and fie lke. Saits formed with the free carboxyl groups can also be
derived from Inorganic bases such as, for example, sodiumn, patassium, ammaonium,
calgium, or ferric hydroxides, and such organic bases as isopropylamine,
Frimethwlamine, histidine, procaine and the like.

For parenteral administration in an agueous sojuticn, for example, the solution should
he suftably buffered if necessary and the liquid diluent first rendered isotonic with
sufficient safine or glucose. These particular aguepus solutions are especially suitable
for intravenous, intraruscular, subcutansous and intraparitonea) administration. In
this conneciion, sterile aqueous media which can be employed will be known to those
of skill in the art in light of the present disclusure. For example, one dosage could be
dissolved fn 1 ml of isotonic NaCl solution and either added to 1000 ml of
hypodermoclysis fluid or injected at the proposed site of infusion, {see for sxample,
“Remington's Pharmaceutical Sciences™ 15th Editicn, pages 1035-1038 and 1570-
1580}, Bome variation in dosage will necessarily occur depending on the condition of
the subject being treated. The person responsible for administration will, in any event,
datermine the appropriste dose for the individual subject. Moreover, for human
administration, preparations shouid meet sterility, pyrogenicity, general safety and
purity standards as required by FDA Cffice of Biologics standards,

Upon formulation, solutions can be administered in 2 manner compatble with the
dosage farmulation and in such amount as is therapeutically effective. The
formulations are easily administered in a variety of dosage ferms such as injectable
solutions, drug release capsules and the like.

As used herein, the term “prophylactic or therapsutic® treatment refers to

administration o the host of the medical conditon, e.g., fo cause
immunosuppression. If it is administered prior 1o exposure to the condition, the
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treatment is prophylaclic, whereas if administered afier infection or inftistion of the
disease, the treatment is therapeutic.

The polypeptide according to the invention is comprising at least one antibody-based
anligen-binding domain of human compesifion with binding specificity for a human
MHC class 11 antigen, wherein binding of said polypeptide o said antigen expressed
ah the suface of a cell causes or leads to a medulation of the immune response.

The present invention further relates to a pharmaceutical composkion containing af
lgast one antigen-binding pelypeptide according to the invention, optionally together
with a pharmaceutical accentabls carder and/or diluent. The polypeptide according io
the invention is preferably used for preparing a phammaceutical composition for
treating animals, preferably humans, The polypeptide according to the invention is
preferably useful for the treatment or prevention of a condition characterised by MHC
dass |l-mediated activation of T and/or B cells. In & further preferred embodiment
said trealment is the treatment or prevention of & condition characlerised by
expression of MHC class |l expressicn at pathological sites of inflammation. In &
further preferred embodiment said treatment is the treatment or prevention of
diseasas of the Immune system.

In a prefarred embodiment the antigen-binding compesitions of the invention can be
used in the treatment of diseases of the immune system including conditions such as
rheurnatpid arthrifis, juvenile arthritis, mulfiple sclerosis, Grave's disease, narcolepsy,
psonasis, systemic lupus erythematosus, transplant rejection, graft vs. host digeass,
Hashimolo's disease, myasthenia gravis, pemphigus vulgaris, glomerulonephritis,
thyroiditis, Insulifie, primary biliary cirrhosis, irritable bowel disease and Sjogren
syndrome. )

The invention further relates fo a diagnostic composition containing at least one
polypeptide andfor nucleic acid according 1o the invention opticnally together with
further reagents, such as buffers, for performing the dizgnosis.

Additionally, the present invention relates to a kit comprising (7} a polypeptide

according to e present invention, (i) a delectabie moisly or moieties, and {iii)
reagents and/or solutions to sffect and/or detect binding of (1) to an antigen.
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Brief Description of the Drawings

Figure 1

a. Specificity of the anti-HLA-DR antibody fragments: Binging of MS-GPC-8-27-7,
MS-GPC-8-27-10, M3-GPC-8-6-13, MS-GPC-8-27-41, MB-BPC-8-6-47, MS-GPC-&
10-67, MS-GPC-8-6-27, MS-GPC-8 and MS-GPC-8-8 to HLADR protein, negative
control proteins (B38A, testosterone-BSA, lysozyime and human apotransferrin), and
an emply microtiter plate well (plasiic). Specificity was assessed using standard
ELISA procedures.

b. Specificity of the ant-HLA-DR antibody fragments MS-GPC-1, 2, 3, 4, 5, 6, 7, 8,
10, 11, 14, 15 & 16 isolated from the HuCAL library to HLA-DR protein, 2 mouse-
human chimeric HLA protein and negative conirol proteins {lysozyme, fransferrin,
BSA and human gamma-globulin). Specificity was assessed using standard ELISA
precedures. A non-related antthody fragment (irr, scFv) was Used as control.

Figure 2

Rezctivity of the anti-HLA-DR antibody fragments MS-GPC-1, 2, 3,4, 5, 6, 7, 8, 10,
11, 14, 15 & 16 and of the ig3 forms of MS-GPC-8, MS-GPC-8-10-57, MS-GPC-8-
27-41 & M3-GPC-8-8-17 to various cell lines expressing MHC class Il molecules. "™+
represents  sireng reaclivity as detected using standard immuncflucrescence
procedure, “+/- represente weak reactivity and "-* represents no detected reaciivity
between an anti-HLA-DR antibody fragment or IgG and & particular cek line.

Figure 3

Viabllity of tumer cells in the presence of monevalent and cross-linked anti-HLA-DR
antbody fragments as assessed by frypan blue staining. Viability of GRANTA-519
cells was assessed after 4 h incubation with anti-HLA-DR anfibady fragments {MS-
GPC-1, 6, 8 and 10) with and without ant-FLAG M2 mAb as cross-linking agent.

Figure 4
Seatter plots and fitted logistic curves of data frorn Table 5 showing improved Killing

efficiency of 50 nht solutions of the 1gG form of the human antibady fragments of the
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invention treated compared fo reatment with 200 nM solutions of murine antibodies.
Open circles represent data for cell lines treated with the murine antibodies 1243 and
8D1 and closed circles for human antibodies MS-GPC-B, MS-GPC-8-27-41, MS-
GPG-8-10-57 and MS-GPC-8-6-13, Fitted logistic curves for human (salid) ang
mouse {dashed) mAb cell killng data show the overall superiority of the treatment
with human mAbs at 50 nM cempared to the mouse mAbs despite freatment at a final
concentration of 200 nid.

Figure 5§

Killing of activated versus non-activated cells. MHH-PREB-1 cells are activated with
Lipopolysaccharide, Interferon-gamma and phyto-hemagglutin, and subsequently
incubated for 4 h with 0,07 to 3300 nM of the g forms of the anti-HLA-DR antibody
fragments MS-GPC-8-10-57 and MS-GPC-8-27-41. No losg of viability in the control
non-activated MHH-PREE-1 cells is seen.

Flgure 6

Killing effigiency of contral (no antibody, non-cytotoxic murine IgG 1oF12; light grey),
and human {M3-GPC-8, M5-GPC-8-10-57 & MS-GPC-8-27-41; dark grey) IgG forms
of anti-HLA-DR antibody fragments against CLL cells isofated from patients. Left
pansgl, box-plot display of viability data from 10 patient resting ¢ell cuftures against
antibodies after incubation for four (hd) and fwanty four hours (h24). Right panel box-
plot display of viability data from 6 patient activated cell cultures against antibodies
after incubation for four (h4) and twenty four hours (h24),

Flgure 7

Concentration dependent cell viability for cerfain ant-HLA-DR antibody fragments of
the invention. Vertical lines indicate the ECSC value estimated by logistic non-linear
regressian on replica data obteined for sach of the antibody fragmenis. a) Killing
curves of cross-inked bivalent anti-HLA-OR antibody F(ab) fragment dimers MS-
GPC-10 {circles and solid line), MS-GPC-8 (triangles and dashed iine) and MS-GPC-
1 (crosses and dofted line). b} Killing eurvas of crossinked bivalent anti-HLA-DR
antbody (Fah) fragment dimers MS-GPC-8-17 {circles and solid line), and murine
1gGs 8D1 {liangles and dashed line) and L243 (crosses and dotted line). o) Killing
curves of crossHinked bivalent anti-HLA-DR antibody (Fab) fragment dimers GPC-8-
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6-2 (triangles and dashed ling), and murine IgGs 801 (circles and salid fine) and L243
{crosses and dotted line). d) Kiling curves of I9G forms of human anti-HLA-DR
antibody fragments MS-GPC-8-10-57 {crosses and dotted line), MS-GPC-8-27-41
{exes and dash-dot line), and munne IgGs 801 {circles and solid line) and L243
{iriangles and dashad line}. All concentrations are given in nM of the bivalent agent
{lgG or cross-linked (Fab) dimer).

Figure B

a. Incubation of Priess cells with the anii-HLA-DR antbody fragment MS-GPC-8,
cross-inked using the anti-FLAG M2 mAb, shows more rapid killing than a culture of
Priess cells induged infe apoptosis using anti-CD2E mAb. An Annexin V/P| staining
technigue identifies necrotic celis by Annexin ¥V positive and Pl positive staining.
b.ncubation of Priess cells with the anti-HLA-DR antibody fragment MS-GPC-§,
cross-inked using the anti-FLAG M2 mAb, shows lithe evidence of an apecptotic
mechanism compared to an apoplofic culivre of Priess cells induced using anti-CD55
mab. An Annexin V/P| staining fechnioue identifies apoptotic cells by Annexin v
positive and P negative staining.

Figure 9

& lmmunosuppressive properties of the IgG forms of the anti-HLA-DR antibody
fragments MS-GPC-8-10-57, MS-GPC-8-27-41 & MS-GPC-B-6-13 using an assay to
determine inhibition of IL-2 secration from T-hybridoma cells.

b. Immunesuppressive properties of the monovalent Fab farms of the anti-HLA-DR
antibody fragments MS-GPC-8-27-41 & MS-GPC-8-6-1% using an assay to determine
inhibition of IL-2 segretion from T-hybridoma cells.

Concentrations for the !gG forms (bivalent) are represented as malar concentraiions,
while those far the Fab forms (monovalent) are expressed in terms of half the
concentration of the Fab form to enable direct comparison ta concenirations of 1gG
forms.

Figure 10

Immunasuppressive properties of the IgG forms of the anti-HLA-DR antibody
fragments MS-GPC-8-10-57 and M3-GPT-8-2741 in an essay o datermine inhibition
of T cell profiferation.
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Figure 11

Vector map and sequence of scFv phage display vector pMORPH13_scFy,

The vector pMORPH13_scFv Is a phagemid vecter comprising a gene encoding a
fusion between the C-terminat domain of the gene (Il protein of filamentous phage
and a HuCAL scFv. In Figure 11, a veclor comprsing a model scFv gene
(combination of VH1A and VA3 (Knappik ef al., 2000} is shown,

The original HUCAL master genes {Knappik et al. (2000): see Fig. 3 therein) have
bean constructed with their authentic N-termini: VH1A, VH1B, VH2, VH4 and VHB
with Q (=CAG) as the first amino acid. VH3 and VHS with E (=GAA) as the first amino
acid. Vactor pMORPH13_scFv comprises the short FLAG peptide sequence (DYKD)
fused io the VH chain, and thus all RuCAL VH chains in, and directly derived from,
this vector have E (=GAA) at the first position (e.g. In pMx7_F§, vector, see Figure
12),

Figure 12

Vector map and sequence of scFv expressian vector pMx7_FS_5D2.

The expression vector pMx7_FS8_BD2 leads to the expression of HuCAL scFv
fragments (in Figure 12, the vector comprises a gene encoding a "dummy" antibody
fragment called "5D2") when YH-CH1 is fuged to a combination of a FLAG tag (Hopp
et &l 1988; Knappii and Plilckthun, 1894) and & STREP tag Il (WSHPQFEK) {(IBA
GmbH, Gottingen, Germany; see: Schmidt and Skerra, 1893; Schmidt and Skerra,
1004; Schmitt et al,, 1996; Vees and Skema, 1997).

Figure 13

Veetor map and sequence of Fab expression vector pMx8_Fab_GPCS.

The expression vector pMx8_Fab_GPCS8 ieads to ihe expression of HUCAL Fab
fragments (in Figure 13, the vector comprises the Fab fragment MS3-GPC8) when VH-
CH1 is fused to a combination of a FLAG tag (Hopp et al., 1988; Krappik and
Plickthun, 1204} and a STREP tag Il (WSHPOFEK) {IBA GmbH, Gottingen,
Germany; see: Schmidt and Skerra, 1993; Schmidt and Skerrz, 1994; Schmidt et al,,
1996; Voss and Skerra, 1987).

I pkix@_Fab vectors, the HUCAL Fab fragments cloned from the scFv fragments
{see figure caption of Figure 11) do not have the short FLAG peplide sequence
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{DYKD) fused 1o the VH chain, and all HuCAL VH chains i, ana direcily derived from,
that veclor have Q (=CA(3) al the first position

Figure 14

Vactor map and sequence of Fab phage display vector pMORPH18_Fab_GPC3.

The derivatives of vecfor pMORFPH18 are phagemid vectors comprising & gene
encoding a fusicn betwgen the C-erminal domain of the gene Il protein of
filamantous phage and the VH-CH1 chain of a HuCAL antibody. Additionally, the
vector comprises the separaiely encoded VL-CL chain. In Figure 14, a vector
comprising the Fab fragment M5-GPC-8 is shawn.

In pMORPH18_Fab wvectors, the HuCAL Fab fragments cloned from the scFv
fragments (see figure caption of Figure 11) do nef bave the short FLAG peptide
sequence (DYKD) fused to the VA chain, and all HUCAL VH chains in, and directly
derived from, that vector have Q (=CAG) at the first position.

Figure 15

Amine acid sequances of VH and VL domains of MS-GPC-1, 2, 3, 4, 5, 8, 7, 8, 10,
11, 14, 15 & 16, and MS-GPC-8-8, M5-GPC-3-10, MS-GPC-8-17, M3-GPC-8-27,
MS-GPC-8-6-13, MS-GPC-8-10-57, and M5-GPC-8-27-41,

The sequences in Figure 15 show amino acid 1 of VH as constructed in the originai
HuCAL master genes {Knappik et al, {(2000): see Fig. 3 therein). In scFv construcs,
as described in this application, amino acid 1 of VH ig always E (see figure caption of
Figure 11), in Fab constructs as described in this application, amino acid 1 of VH is
always O (see figure caption of Figure 13)

Detailed Description of the Invention

The following axamples illustrate the invention.

Examples

Ail hufters, solutions or procedures without explicit reference can be found in standard
fexthbocks, for example Current Protocols of Immunology (1987 and 1999) or
Samprook et al., 1989 (thls reference has no publfisher). Where not given
olherwise, all materfals were purchased from Sigma, Delsenhofen, DE, or Merck,
Darmstadt, DE, or sources are given in the literature cited. Hybridoma cell lnes |LB3.1
and L1242 were obfained from LGC Refersnce Materials, Middlesex, UK; data on
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antibody 8D1 were generously supplied by Dr. Matyas Sandor, University of Michigan,
Madison, WI, USA.

1. Preparation of a humamn anfigen

To demonstrate that we could identify cyfotoxic antipen-binding domains of human
cormpesition, we firs! prepared a purified form of a human antigen, the human MHC
class 1l DR protein (DRA"0101/DRB170401) from PRIESS cells (Gorga et al., 1984;
Goarga at al., 1986, Gorga st al., 1987; Stem et al., 1982) as follows,

First, PRIESS cells (ECACC, Salisbury UK) were cultured in RPMI and 10% fetal calf
serum (FCS) using standard conditions, and 10" cells were lysed in 200 ml
phosphate buffered saline (PBS) (pH 7.5) containing 1% NP-40 (BGH, Poale, UK), 25
mi iodeacetamide, 1 mM phenylmethylsulfonyiffuaride (PMSF) and 10 mg/l each of
the protease inhibitors chymostatin, entipain, pepsiatin A, soybean trypsin inhibltor
and leupeptin. The Iysate was centrifuged &t 10.000 g (30 minutes, 4°C) and fhe
resulting supematant was supplemented with 40 ml of an agueocus solution
containing 5% sodium deoxycholaie, 5 mM iodoacetamide and 106 mgfl each of the
above protease inhibitors and centrifuged at 108.000 g for two hours {4°C). To
remove materigi that bound non-specifically and endogenous antibodies, the rasuliing
supernatant was made 0.2 mM with PMSF and passed ovemight {4°C) through a
rabbit serum affigel-10 colurn (5 ml; for preparation, rabbit serum (Charles River,
Wiimington, #A, USA) was incubated with Affigel 10 {BioRad, Munich, DE) at a
volume rafio of 3:1 and washed following manufacturer's directions) followed by a
Protein G Sepharose Fast Flow column {2 ml; Pharmacia) using 2 fiow rate of 0.2

mimin.

Second, the pre-treated lysate was baich incubated with & m! Proiein G Sepharose
Fast Flow beads coupled to the murine anti-HLA-DR antibody LB3.1 {ohtained by
Protein G-Sepharose £F {Pharmacia) affinity chromatography of a supematant of
hybridoma cell line LB3.1) (Stern et al,, 1883) avernight ai 4°C using gentle mixing,
and then transferred inte a small column which was then washed extensively with
three solutions: (1) 160 ml of a solution consisting of 50 mM TrisfHC! (pH B.0), 150
mii NaCl, 0.6% NP0, $.5% sodium deoxycholate, 10% glycerol and 0.03% sodium
azide at a flow rate of 0.6 mbmin). (2) 25 ml of 3 solution consisting of 50 MW
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Tris/HCIl {pH 6.0), 0.5 M NaCl. 05% NP-40, 0.5% sodium decxycholate, 10%
dlyeerol and 0.03% sodium azide at a fiow rate of 0.9 ml/min; (3} 25 m! of a solution
consisting of 2 mM Tris/HC[ {pH 8.0}, 1% octyl-B-D-glucopyranoside, 13% glycerof
and 0.03% sodium azide at a flow rate of 0.9 ml/min.

Third, MBC class Il DR protein (DRAT0T01/DRB1*0401) was eluted using 15 ml of &
solution cansisting of 50 mM diethylamine/HCI (pH 11.5), 180 mM NaCl, 1 mM EDTA,
1mM EGTA, 1% octyl3-D-glucopyrancside (Alexis Corp., Lausen, CH}), 10%
glyceral, 10 mM iodoacetamide and 0.03% sodium azide at a flow vate of 0.4 mlimin.
840 p! fractions were immediately neutralised with 100 pl 1M Tris/HCi {pH 6.8), 150
mbd Nall and 1% octyl-B-D-glucopyranoside. The incubation of the lysate with LB3.1-
Protein G Sepharose Fast Flow beads was repeated unti the lysate was exhausted of
MHC pratein. Pure eluted fractions of the MHC class I} DR protein {as analyzed by
SDS-PAGE) were pooled and concenfrated to 1.0-1.3 g/l using Vivaspin
concantrators  (Greiner, Solingen, DE) with a 30 kDa molecujar weight cui-off.
Approximately 1 mg of the MHC class | DR preparation was re-buffered with PB3
containing 1% oety-f-D-glucopyranoside using the same Vivaspin concentrator to

enabie direct coupling of the protein to Blacore CM5 chips.

2. Sereening of HUCAL

2.1 Intraduction

We identitied certain anfigen binding antibody fragments of human composifion {MS-
GPC-1, 2, 3, 4, 5, 8, 7, 8 10, 11, 14, 15 & 16} against the human antigen
(PRA*O11/DRB10401) from 2 human antbedy library based on & novel concapt
that has been recently daveloped (Knappik et al, 2000} A consensus framewcrk
resulfing in & total of 49 different frameworks here represents each of the VH- and
Vi-subfamilies frequently used in human immune responses. These master genes
were designed fo take info account and eliminate unfavorable residues promoting
protein aggregalion as well as to craate unique resiriction sites leading to modular
composition of the genes. In HuCAL-scFv, beth the VH- and VL-CDR3 encoding
rogions af the 48 master genes were randomized.
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2.2. Phagemid reseue, phage amplification and purification

The HuCAL-scFv (Knapplk et al., 2000) library, cloned inte a phagemid-based phage
display vector pMORPH13_scFv (ses Figure 11), in £. coli TG-1 was amplified in 2 x
TY medium containing 34 pg/ml chloramphenicol and 1% gluccse {2 x TY-CG). After
helper phage infection (VCSM13) at 37°C at an ODgqg of about 0.5, centrifugation and
resuspension in 2 x TY / 34 pg/ml chlorampherical / 50 wg/ml kanamycin f 0.1 mh
IPTG, calls wsra grown cvemight at 30°C. Phage were PEG-precipitated from the
supematant (Ausubel e al., 1998), resuspended in PB3/20% glycerct and stored at —
80°C. Phage amplification betwsen two panning rounds was conducted as follows:
mid-log phase TG1-cells were infected with eluted phage and plated onto LB-agar
supplemenied with 1% of glucose and 34 pg/ml of chloramphenicol. After overnigit
incubation at 30°C colenies were scraped off, adjusted to an ODgyp of 0.5 and helper
phage added as described above.

2.3. Manual solid phase panning

Wells of MaxiSorp™ microtiterplates (Nunc, Roskilde, DK) were coated with MHC-
dass || DRA0101MRB1*0401 {prepared as above} dissclved i PBS (2 ugiwell).
After blacking with 5% non-fat dried milk in PBS, 1-5 x 10" HuCAL-scFv phage
purified as above were added for 1h at 20°C. After several washing steps, bound
phages were eluted by phi-elution with 100 mM friethylamine and subsequent
neutralization with 1M TRIS-Ci pH 7.0. Three rounds of panning were performed with
phage amplification conducted between each round as described ahove.

2.4 Mixed sclid phase/whole cell panning

Three rounds of panning and phage amplification were performed as described in 2.3,
and 2.2. with the exception that in the second round between 1 x 107 and 5 x 107
PRIESS cells in 1 ml PB3/10% FCS were ysed in 10 ml Falcan iubes for whole celil
panning. After incubation for 1h at 20°C with the phage preparation, the celi
suspensicn was cenirifuged (2000 rpm for 3 min) fo remove non-binding phage, the
cells ware washed three times with 10 ml PES, sach time followed by cenirifugation
as described. Phage that specifically bound to the cells were eiuted off by pH-glution
using 100 mM HGIL. Alternatively, binding phage could be amplified by direcily adding
E.coli fo the suspension afler trigthlyamine treatment (100 mM) and subsequent
neuiralization.
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2.5 identification of HLA-DR binding scFv fragments

Clones obtained after three rounds of solid phase panning (2.3) or mixed solid
phasefwhole call panning (02.4) were screened by FACS analysis on PRIESS cells
for binding to HLA-DR on the cell surface. For expression, the scFy fragments were
clored via Xbal/EcoRI inte pMx7_FS as expression vector (see Figure 12)
Expression conditions are shown below in example 3.2

Aliguots of 10° Priess colls were transferred at 4°C into wells of & 96-well
microtiterplate. ScFv in blocking bulfer (PBS/5% FCS) were added for 80 min and
detected using an anfi-FLAG M2 anfibody (Kodak) {1:5000 dilution) faliowed by a
polyclonal goat ant-mouse 1gG  antibody-R-Phycoerythrin-conjugate  {Jacksan
ImmunoResearch, West Grave, PA, USA, Cat. Neo. 116-116-146, F(ab'); fragment)
{1:200 dilution}. Celis were fixed in 4% paraformaldenyde for storage at 4°C. 10°
events were collected for each assay an the FACS-Calibur (BD immunecytometry
Systems, San Jose, CA, USA).

Only fifteen owt of over 500 putaiive binders were identified which specifically bound
to Priess cells. These clones were further analysed for immunomadulatory ability and
for their kiling activity as described belew. Table 1 contains the sequence
characteristics of clones MS-GPC-1, 2, 3, 4, 5,6, 7, §, 10, 11, 14, 15 & 16 identified
thereby. The VH and VL families and the CDR3s fisted refer to the HuGAL
consensus-tased antibody genes as described (Knappik et al., 2000); the seguences
of the VH and VL CDRs are shown in Table 1, and the full sequences of the VH and
YL domains are shown in Figuce 15.

3. Generation of Fab-fragments

3.1. Conversion of scFv to Fab

The Fab-fragment antigen binding polypeptides MS-GPC-1-Fah, MS-GP-6-Fah, MS-
GPC-B-Fab and MS-GPC-10-Fab were generated from their correspending scFyv
fragments as foliows. Both heavy and light chain variable domains of scFyv fragments
were cloned into pMx8_Fab (Figure 13), the heavy chain varable domains as Mfel /
Styl-fragments, the variable domains of the kappa light chains as EcoRV/ BsiWl-
fragments. The lambda chains were first amplified from the corresponding
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pMORPH13_scFv vector as template with PCR-primers GRTS (& primer) and CRT6
{3 primer}, wherein CRTE introduces a unigue Dralll restriction endonucleass site.

CRTS: & GTGATGGTTCCBATATC &

CRTE: &' AGCGTCACACTOGETGCEGOTTTCGGCTCECCAAGAACGGGTTA &
The PCR praditct is cut with EcoRV f Dralil and cloned into px8_Fab {see Figure
13). The Fah light chains could be detected with a polycional goat anti-human lgG
anthody-R-Phycoerythrin-conjugate (Jackson ImmunoResearch, West Grove, PA,

USA, Cat. Na. 108-116-088, F(ab')z fragment) (1:200 dilution}.

3.2, Expression and purifisation of HuCAL-antibody fragments in E. coli
Expression in E. coli cells (JM83) of scFy and Fab fragments from pMx7_FS or

pMx8_Fab, respectively, were carried out in one litre of 2 x TY-medium supplemented
with 34 pg/mié chloramphenicol. After induction with 0.5 mM IFTG (scFv) or 0.1 mM
IPTG (Fab), cells were grown at 22°C for 12 bours. Cell pellets were lysed in a French
Press (Thermo Spectronic, Rochester, NY, USA} in 20 mM sodium phosphate, 0.5 M
NaCi, and 10 mM imidazole (pH 7.4}. Cell debris was removed by centrifugation and
the clear sugernatant fiitered through 0.2 prn pores before sublecting it to STREP tag
buriﬁcation using a Streptactin matrix and purification conditions according to the
supplier (IBA GmbH, Gétlingen, Germany). Purification by sfze exclusion
chromatography (SEC) was performed as described by Rheinnecker et af. (1986).
The apparent molecular weights were determined by SEC with calibration siandards
and confirned in some inslances by coupled liquid chromatography-mass
spectramelry (TopLab GmbH, Martinsried, Gesmany).

4. Optimization of antibody fragments

In order to oplimize certain biclogical characteristics of the HLA-DR binding antibody
fragments, one of the Fab fragments, MS-GPC-8-Fab, was used to construct 2 library
of Fab antihody fragments by replacing the parental VL A1 chain by the pool of all
lambda chaing A 1-3 randomized in COR3 from the HuCAL library (Knappik et al.,
2000).
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The Fab fragment MS-GPC-8-Fab (see 3.1) was cloned via Xbal/EcoRI from
phixs_Fab_GPC-8 into pMORPH18_Fab, a phagemid-based vector for phage display
of Fab fragments, to generate pMORPH18_Fab_GPC-8 (see Figure 14). A lambda
chain pool comprising a unigue Dralll restriction endonuclease site (Knappik et al.,
2000} was cloned into pMORPH18_Fab_GPC-8 cut with Nsit and Dralll (see vector
map of pMORPH18_Fab_ GFC-8 in Figure 14).

The resulting Fab oplimization library was screened by two rounds of panning against
MHG=class || DRA*0101/DRB1*0401 {prepared as above) as described in 2.3 with the
exception that In the second round the antigen concentration for coating was
decreased 1o 12 ngiwell). FACS identified optimized clones as described above in
2.5. Bix of these clones, MS-GPC-8-1, M$-GPC-8-6, MS-GPC-8-8, MS-GPC-8-10,
MG-GPC-8-17, MS-GPC-8-18 and MS-GPC-8-27, were further characterized and
showed gell kiling activity as found for the starting fragment MS-GPC-8. Table 1
conigins the sequence characteristics of MS-GPC-8-1, M8-GPC-8-6, MS-GPC-8-9,
MS-GPC-3-10, MS-GPC-8-17, MS-GPC-8-18 and MS-GPC-8-27. The VH and VL
families and the CDR3s listed refer to the HuCAL consensus-based antibody genes
as described {Knappik et al., 2000), the full seguences of tha VH and VI, domains of
MS-GPC-8-8, MS-GPC-8-10, M3-GPC-8-17 and M35-GPC-8-27are shown in Figure
15.

The optimized Fab forms of the anli-HLA-DR antibedy fragments M3-GPC-8-6 and
MS-GPC-8-17 showed improved characteristice over the starting M3-GPC-8. For
sxample, the EC50 of the optimized antibodies was 15-20 and 5-20 nM {compared o
20-40 nM Tor MS-GPC-8, where the concentration is given as the concentration of the
bivalent cross-finked Fab dimer), and the maximum capacity o kill MHH-Czl) 4 cells
determined as 76 and 78% for M8-GPC-8-6 and M5-GPC-8-17 (compared to 65% for
MS-GPC-8) respectively.

For further optimization, the VL CDR1 regions of a set of ant-HLA-DR antibody
fragrnents derived from MS-GPC-§ (including MS-GPC-8-10 and MS-GPC-B-27) were
optimized by cassetie mutagenesis using  trinucleolide-directed  mutagenesis
(Virnekas et al, 1954). In brief, a VIi CDR1 library cassette was synthesized
containing six randomized positions (total variability: 7.43 x 10%), and was clened into
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8 VI framework. The CDR1 library was digested with EcoRY and Bbs!, and the
fragment comprising the CDR1 library ligated into the lambda light chains of the MS-
GPC-&-derivad Fab antibody fragmenis in pMORPH18_Fab (as described above),
digested with EcoRY and Bbsl. The resuling library was screened as descaribed
above. Ten clones wete identified as above by binding specifically to HLA DR {MS-
GPC-8-G-2, MS-GPC-8-6-19, MS-BPC-8-6-27, MS-GP{-8-6-45, MS-GPC-8-6-13,
MS-GPC-8-6-47, MS-GPC-8-10-57, MS-GPC-8-27-7, MS-GPC-8-27-10 & MS-GPC-
8-27-41) and showed cell killing activity as found for the starting fragments MS-GPC-
8, MS-GPC-8-10 and MS3-GPC-8-27. Table 1 contains the sequence characteristics of
MS-GPC-8-6-2, MS-GPC-3-6-19, MS-GPC-8-6-27, M5-GPC-8-6-45, MS-GPC-8-6-
13, MS-GPC-8-6-47, MS-GPC-8-10-57, MS-GPC-3-27-7, MS-GPC-8-27-10 & MS-
GPC-8-2741. The VH and VL families ang the COR3s listed refer fo the HuCAL
consensus-based antibody venes as described (Knappik et al., 2000), the full
sequences of the VH and VL domains of MS-GPC-8-6-13, MS-GPC-8-10-57 & MS-
GPC-8-27-41 are shown in Figurs 15.

From these 10 clenes, four Fab fragments were chosen (MS-GPC-8-6-2, MS-GPC-8-
6-13, MS-GPC-8-10-57 and MS-GPC-8-27-41) as demonsirating significantly
improved ECH0 of cell killng as described in exampie 10. Table 1 shows the
sequences of clones optimised at the COR1 region.

Optimisation procedures not only increesed the biclogical efficacy of anti-HLA DR
antibody fragments gensrated by the opfimisation process, but a physical
characteristic - affinity of the antibody fragment to HLA DR protein - was also
substantially improved. For example, the affinity of Fab forms of MS-GPO-8 and its
optimised descendents was measured using a surface plasmen resonanca
instrument {Biacore, Upsala Sweden) according o example 7. The affinity of the MS-
GPC-8 parental Fab was improved over 100 feld from 346 nM to ~ 60 nM after
VLCDRS optimisation and further improved to single digit nanomolar affinity {range 3
-9 nM) after VLCDR3+1 optimisation (Table 2}.
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5. Generation of igi

5.1 Construction of HYCAL-immunoglobulin expression vectors

Heavy chains were cloned as follows. The multiple cloning site of pcDMAZ 1+
{Invitrogen} was removed {Nhel / Apal), and a stuffer compatible with the restriction
sites used for HuCAL-design was inserted for the ligation of the leader sequences
(Mhel / EoR}, VH-domains (EcoRl # Blpl) and the immunoglobulin constant reglons
(Blpl / Apai). The leader sequence {(EMBL M83133) was equipped with a Kozak
sequence (Kozak, 1987). The constant regions of human 1gG1 (PIR JG0228), IgG4
(EMBL KO1316) and serum |gA1 (EMBL JO9220) were dissected infe ovedapping
oliganucleotides with lengths of about 70 bases, Silent mutations were introduced to
remove restriction sites non-compatible withthe RUCAL-design. The cligonucleotides
were spliced by overlap extension-PCR.

Light chains were cloned as follows. The multiple doning site of pcDMA3Z. 1/Zeo+
{Invitrogen} was replaced by two different siuffers. The x-stuffer provided restriction
sites for Insertion of & x-leader (Nhel / EcoRY), HUCAL-scFy Vie-domains (ECoRV /
BsiWI} and the x-chain constant region (BsivW1 7 Apal). The corrasponding restriction
sites in the A-stuffer were Nhel / EcoRY (Aleader), EcoRV { Hpal (VA- domains) and
Hpal f Apal (A-chain consiant region}. The x-leader (EMBL Z00022) as well as the A~
leader (EMBI. 1.27692) were both equipped with Kozak sequences. The constant
regions of ths human - (EMBL J00241) and A -chain (EMBL M18645) were
sssembled by overlap extension-PCR as describad abova.

5.2 Generation of IgG-expressing CHO-calls

All cells were mainizined at 37°C in a humidified atmesghere with 5% COZ in media
recommended by the supplier. CHO-K1 (CRL-9618} ware from ATCC and ware co-
transfected with an equimplar mixture of 1gG heavy and light chain expression
vectors. Double-resistant transfectants were selected with 600 pg/ml G418 and 300
pg/ml Zeocin (Invirogen) followed by limifing dilution. The supernatant of single
clones was assessed for IgG expression by capture-ELISA. Posilive clones were
axpanded in RPMI1640 medium supplemented with 10% ultra-low 1gG-FCS (Life
Technologies). Aiter adjusting the pH of the supematani to 8.0 and sterile fikration,
the solution was subjected to standard protein A column chromatography (Foros 20A,
PE Biosystems).
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The IgG forms of ani-HLA-DR  antigen binding domains show  improved
characteristics over the antibody fragments. These improved characteristics include
affinity {Example 7) and killing efficiency (Examples 8, 10 and 14).

6. HLA-DR speclficlty assay and epitope mapping
To demonstrate that antigen-binding domains selected from the HUCAL library bound
specifically to a binding site on the M-terminal domain of fuman MHCIl receptor
largely conserved between alleles and hitherto unknown in the context of cell Killing by
receptor cross linking, we undsertock an assessment of their binding specificity, and it
was atternpted to characterise the binding epitope.

The Fab antibody fragments MS-GPC-8-27-7, MS-GPC-8-27-10, M3-GPC-8-6-13,
ME-GPC-8-27-41, MS-GPC-5-6-47, M3-GPC-8-10-57, MS-GPC-8-6-27, MS-GPC-8
and M3-GPC-8-6 showed specificity of binding to HLA-DR protein but not to non-
HLA-DR proteins. Fab fragments selected from the HuCAL library were tested for
reactivity with the following antigens: HLA-DR protein (DRA*G101/DRB1*0401;
propared as example 1, and a set of unrelated non-HLA-DR proteins consisting of
BSA, testosterone-BSA, lysozyme and human apofransferrin. An empty well {Plastic)
was used as negative control. Coaling of the antigen MHCII was perfonmed over night
at 1 pgiwell in PBS (Nunc-MaxiSorp TM) whereas for the other antigens (BSA,
Testosterone-BSA, Lysozyme, Apofransferrin} 10 pgiwell was used. Next day wells
were blocked in 5% non-fat milk for 1 hr followed by incubation of the respective
antibodies {anti-MHCI-Fabs and an unrelated Fab (Mac1-8A3} at 100 ngwell for 1h.
After washing in PBS the anfi-human IgG F{ab'}2-perxidase-conjugate at a 1:10000
dilufion in TBE (supplemented with 5% wiv non-fat dry-milk/0.85% viv Tween 20) was
added to each well for 1h. Final washes were carried out in PBS followed the addition
the subsfrate POD (Roche). Color-development was read al 370 nM in an ELISA-

Reader

All anti-HLA-DR antiody fragments M3-GPC-8-27-7, MS-GPC-8-27-10, MS-GPC-8-
6-13, MS-GPL-8-27-41, MS-GPC-8-6-47, MS-GPC-8-10-57, MS-GPC-B6-27, MS-
GPC-8 and M&-GPC-§-6 demonstrated high specificity for HLA-DR, as evidenced by
the much higher flucrescence Intensity resulting from incubation of these antibody

4r
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fragments with HLA-DR derived antigens compared fo controls (Figure ta). In a
similar expariment, the Fab fragments M3-GPC-1, 2,3, 4,5,6,7, 8,10, 11,14, 15 &
16 were found to bind to both the DRA*01G1/DRB140401 {prepared as abova) as well
as to a chimeric DR-IE consisting of the N-ferminal demains of DRA*0101 and
DRE1'0401 with the remaining moiecule derived from a murne class il homoiogue
|Ed {ito et al., 1986} (Figure 1),

Te temonstrate the broad-DR reactivity of anti-HLA-DR antibody fragments and 1gGs
of the invention, the scFv forms of MS-GPC-1, 2, 3,4, 5,6, 7, 8, 10, 11, 14, 15 & 18,
and IgG forms of MS-GPC-8, MS-GPC-8-10-57, M8-GPC-8-27-51 & MS-GPC-8-6-13
were tested for reactivity against 2 panel of Epstein-Barr virus transformed B czll lines
obtained from ECACC (Salisbury LK), eack homozygous for one of the most frequent
DR aligles in human populations (st of cell lines and alloles shown in Figure 2). The
anfibody fragments were also tesled jor reaclivily against a series of L cells
iransfected to express human class |l isolypes other than DRB1: L1051, L257.6,
L2564, L256.12 & [21.3 that express the molecules DRB3*0101, DRB4*0101,
DPO103/0402, DP 0202/0201, and DQO201/0602 respectivety (Klohe et al., 1988).

Reactivity of an antigen-binding fragment to the panel of cell-ines expressing various
MHC- class Il molecules was demonsirated using an imrnunofluorescence procedure
as for example, described by Otten st al (1997). Staining was performed on 2x10°
cells using an ant-FLAG M2 antibedy as the second reagent against the M2 tag
carmied by sach anti-HLA-DR aniibody fragment and & fluorescein labelled goat anti-
mouse lg (BD Phammingen, Torrey Ping, CA, USA) as a staining reaegent. Cells were
incubated at 4°C for 60 min with a concentration of 200 AM of the anti-HLA-DR
antibody fragment, followed by the second and third anfibody at concentrafions
determined by the manufasturers. For the 1gG form, the second antibody was omitted
and the IgG detecied using a FITC-abeled mause anti-human 1gG4 (Serotec, Oxford,
UK) . Cells wers washed between incubation steps. Finally the cells were washed and
subjected to analysis using a FACS Calibur (BD Immunocytometry Systems, San
Jose, CA, USA).

Figure 2 shows that the scFv-fragments MS-GPC-1, 2, 3, 6, 7, 8, 10, 11, 14, 15 & 16,
and lgG ferms of MS-GPC-8, MS-GPC-8-10-57, MS-GPC-8-27-51 & MS-GPC-8-8-13
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react with all DRE1 allotypes tested, while MS-GPC-3 & 4 react with over 3 CRB1
allolypes tested. This observation taken together with the cbservation that all anti-
HLA-DR antibody fragments react with chimeric DR-E, suggests that all selected
antiF-HLA-DR antibody fragments recognize the extracelular first domain of the
monomarphic DRa chain or a menomorphic epitope on extracellular first domain of
the DR chain.

We then attempted te localize the binding domains of MS-GPC-B-10-57 and MS-
GPC-8-27-41 further by examining competitive binding with murine antibodies for
which the binding domains on HLA-DR are known. The murine antibodies L243 and
LB3.1 are known to bind to the a1 demain, 1-1C4 and BD1 1o the B1 domaln and
1CF12 to the P2 damain (Vidovic et al. 1995b). To this end, an assay was developed
wherein 2 DR-expressing cell line {LG-2) was at first incubated with the IgG4 forms of
MS-GPC-8-10-57 or MS-GPC-8-27-41, the Fab form of MS-GPC-8-10-57 or the Fah
form of GPC 8, and an unrelated confrol antibody. Subsequently murine antibadies
were added and the murine antibodies were detected. [f the binding site of MS-GPC-
8-10-57 or MS-GPC-8-27-41 overiaps with the binding of a murine antibody, then &
reduced detection of the murine antibody is expected.

Binding of the lgG4 forms of GPC-8-2741 and M3-GPC-8-10-57 and the Fab form of
MS-GPC-8-10-57 substantially inbibited (mean fluorescence Intensity reduced by >
90%) the binding of 1-1C4 and 8D1, whareas 1243, LE3.1 and 10F12 and a control
ware pnly marginally affected. The Fab form of M8-GPC-8 reduced binding of 1-1C4
by ~ 50% {mean fluorescence dropped from 244 to 118), abolished 8D1 binding and
only marginally affected binding of 1243, LB3.1 and 10Fi2 or the control. An
unrelated control antibody had no effect on either binding. Thus, MS-GPC-8-10-57
and MS-GPC-8-27-41 seem lo recognise a P1 domain epitope that is highly
censerved among allelic HLA-DR molecules.

The whole stalning procedure was performed on ice. 1x 107 calls of the human B-
lymphoblastoid cell line LG-2 was prehlocked for 20 Min. in PBS containing 2% FCS
and 38 pg/mi Guinea Pig 1gG ("FACS-Buffer®). These cells were divided into 3 equal
parts A, B, and C of approximately 3.3 x 10° cells each, and it was added to A.) 35 g
M8-GPC-8-10-57 or MS-GPC-8-27-41 1gG4, to B.) 35 pg MS-GPC-8-10-57 Fab or
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MS-GFC-8 Fab, and to C.) 35 pg of an unrelated 154 antibody as negative control,
respeclively, and incubated for 90 min, Subsequentiy A, B, < were divided in 6 equal
parts each containing 5.5 x 10° calls, and 2 ug of the following murine anttbodies were
added each to one vial and incubated for 30 min: 1.) purified migG ; 2.) L243; 3.)
LB3.1; 4.} 1-1 C4; 5.) 8D1; 6.) 10F12. Subsequently, 4m! of PBS were added to each
vial, the vials were centrifuged at 300g for & rain, and the cell pellst resuspended In 50
Wl FACS buffer containing a 1 to 25 dilution of a goat-anti-murine 1g-FITC conjugats at
20 pg/ml final concentration (BD Phamingen, Torrey Pines, CA, USA). Cells were
incubated light-protected for 3¢ min. Afterwards, cells were washed with 4 ml PBS,
centrifuged as ahove and resuspended in 500 pl PBS for analysis in the flow
cytometer (FACS Calibur, BD Immunocytometry Systems, San Jose, CA, USA).

The PepSpot technique {U5 6040422; Heiskanen et al., 1989} is used to further
identify the binding epitope for M3-GPC 8-10-57. Briafly, an array of 73 overlapping
18mer peptides is synihesised an a cellulose membrane by a solid phase peptide
synthesis spotiing method (WO £0/12575). These peplide sequences ara derived
from the seguence of the al and &1 domaing of HLA-DR4Dw14, HLA-DRAT*C101
(residues 1-81) and HLA-DRB1*0401 (residues 2-92), respectively, and overlap by
wo amino acids. Second, such an amray is soaked in 0.1% Tween-20/PBS (PBS-T),
blocked with 5% BSA in PBS-T for 3 hours at room temperature and subsequently
washed three times with PBS-T. Third, the prepared array is incubated for 90 minutes
at room temperature with 50 ml of a 5 mg/l solution of the IgG form of GPC-8-10-57 in
1% BSA/PBS-T. Fourth, after binding, the membrane is washed three times with
PB3-T and subsequently incubated for 1 hour at room temperature with a goat anti-
human Ight chain antibody conjugated to horseradish peroxidase diluted 1/5000 in
1% BSA/PBS-T. Finally, the membrane is washed three fimes with PBS-T and any
binding defermined using chemiluminescence detection on X-ray film. As a control for

‘unspecific binding of the goat anti-human light chain antibedy, the peptide aray is

stripped by the following separate washings each at room temperature for 30 min:
FBS-T (2 times), water, DMF, water, an aequeous solution centaining 8M urea, 1%
aD8§, 0.5% DTT, a sclution of 50% athanol, 10% acelic acid in water (2 times gach)
and, finally, methano! (2 timas), The membrane is again blocked, washed, incubated
with goat ant-human | light chain antibody conjugated to harseradish peroxidase and
developed as described above.
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7. Affinity of anti- HLA-DR antibody and anfibody fragments

In crder to demonsirate the superior binding properties of anti-HLA antibody
fragments of the inventicn, we measured their binding affinities to the human MHCG
clags 1l DR protein (DRA0101/DRB1*0401) using standard equipment employing
plasmon resonance principles. Surprisingly, we achieved affinities in the sub-
nanomalar ranga for IgG forms of certain anti-HLA-OR antibody fragments of the
invention. For example, the affinity of the |gG forms of MS-GPC-6-27-41, MS-GPG-8-
613 & MS-GPC-8-10-57 was measurad as 0.3, 0.5 and 0.6 nM respectively (Table
3a). Also, we observed high affinities in the range of 2-8 nhM for Fab fragments affinity
matured at the CDR1 and CDR3 light chain regions (Table 3b), Fab fragments affinity
matured at only the GDR3 light chain region showed affinities in the range of 44 to
100 nM (Table 3¢}, and sven Fab fragments of non-optimised HUCAL antigen binding
domains showed affinities in the sub pM range {Tabie 3d). We were surprised fo
observe that despite only & moderate increase in Ko, {2-fold) following CDR3
optimisation, K., remained approximately constant throughout the artibody
aptimisation process in the order of 1 x 10° M”s™, whilst a significant decraase in K
was a feature of the optimisation process — sub 100 87", sub 10 8™, sub 1 s and sub
.15 for the vnoplimised Fabs, COR3 optimised Fabs, COR3/CDR1 optimised Fabs
and 1gG forms of anti-HLA-DR antibody fragments of the invention.

The affinities for anti-HLA antibody fragmenis of the invention were measured as
follows, All measurements were conducted in HBS buffer {20mM HEPES, 150mM
NaCi, pH7 .4} at a flow rate of 20ul/min at 25°C on a BlAcore3000 instrumerit (Biacore
AB, Sweden). MHC class Ii DR protein (prepared as axample 1) was diluted in
100mM sedium acetate pH 4.5 to a concentration of 50 - 100 mg/m!, and coupled to a
CmS chip (Biacare AB) using standard EDC-NHS coupling chemistry with subsequent
ethanolaming treatment as manuiactirers directions. The coating density of MHCI
was adjusted fo between 500 and 400G RL. Affinities were measured by injection of 5
different concenfrations of the diffarent antibodies and using the standard softwave of
the Biacore instrument. Regenerafion of the coupled surface was achieved using
10mM glycine pH2.3 and 7.5mM NaCH.
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8. Multivalent killing activity of anti HLA-DR antibedies and antibedy fragments

To demonstrate the effect of valency on ¢ell killing, a cel! killing assay was performed
using monavalent, bivalent and multivalent compositions of antiFHLA-DR antibody
fragments of the invention against GRANTA-319 cells. Anti-HLA-DR antibody
fragments from the HuCAL library showed much higher cytotoxic activity when cross-
Inked to form & bivalent composition (80 — 90% killing at aniibody fragment
concentration of 200 nM) by co-incubation with anti-FLAG MZ mAb (Figure 3)
compared to the menovalent form (5 — 30% killing at antibody fragment concentration
of 200 nM). Incubation of ¢ell lines alone or only in the presence of ani-FLAG M2
mAb without co-incubation of anti-HLA-DR antibedy fragments did not lead to
cytotoxicity as measured by cell visbility. Treatment of cefls as above but using 50 nM
of the lgG4 forms (naturally bivalent) of the antibady fragments M&-GFC-8, MS-GPC-
&-6-13, M3-GPC-8-10-57 and MS-GPC-8-27-41 without addition of antiFLAG M2
mAb showad a killing efficiency after 4 hour incubatien of 76%, 78%, 78% and 73%
respectively.

Furthemmore, we observed that higher order valences of the anti-HLA-DR antibody
fragments further decrease cell viabilifty significantly. On addition of Protein G to the
incubation mix cantaining the 1gG form of the anti-HLA-CR antibody fragrents, tha
multivalent complexes thus formed further decrease csil viability compared to the
bivalent composition formed from incubafion of the anti-HLA-DR antibody fragments
with only the bivalent IgG form,

The killing efficiency of anti-HLA-DR antibody fragments selected from the HuCAL
library was tested on the HLA-DR positive turmor cell line GRANTA-519 (DSMZ,
Garmany). 2x10° cells were incubated for 4 h at 37°C under 6% CO, with 200 nMi
anti-HLA-DR aniibody fragments in RPMI 1640 (FA&R, Germany) supplemented with
2.5% heat inactivaied FBS (Biowhittaker Europe, BE), 2mM L-glutamine, 1% not-
essential amina acids, 1 mM sodium pyruvate and 0,1 mg/ml kanamyein. Each anti-
HLA-DR antibody fragment was tested for its ability to kill activaied tumar cells as a
monevalent anti-HLA-DR, antibody fragment or 25 a bivalent composition by the
addition of 100 nM of a bivalent cross-linking anti-FLAG M2 mAb. Afier 4 h incubation
at 37°C under 6% COQ3, cell vighility was determined by trypan blue staining and
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suhseguent counting of remaining viable cells (Current Protocols in Immunology,
1967).

The above experiment was repeated using KARPAS-422cells against a multivalent
form of 19G forms of MS-GPC-8-10-57 and MS-GPC-3-27-41 prepared by a pre-
incubation with a dilution series of the bacterial protein Protein G. Protein G has a
high affinity and two binding sites for 1gG antibedies, effectively sross-linking them 1o
yield & total binding valency of 4. In @ control using 1gG alone without preincubation
with Protein G, approximately 55% of cells were killed, while cell kiliing using 1gG pre-
incubated with Protein G gave a maximurn of approximaisly 75% at a molar ratio of
lgG antibody/Protein G of ~ 8 (based on a molecular weight of Protein G of 28.5 k3.
Higher or Icwer molar ratios of igG entibody/Protein G approached the el killing
efficiency of the pure Ig& antibodies.

9. Kilting efficiency of anti-HLA-DR aptibady fragrments

Experiments to determine the kiling efficiency of the anti-HLA-DR eross-linked
antibody fragments against other tumor cell lines that express HLA-DR molecules
were conducted analogous to exampie 8. Tumor cell fines thai show greater than 50%
cell killing with the cross linked Fab form of MS-GPC-8 after 4 h incubation include
MHH-CALLA, MN 60, BJAB, BONNA-12 which represent the diseases B cell acute
lympheid leukemia, B cell acute lympheid leukemia, Burkitt lymphema and hairy cell
leuksmia respectively. Use of ihe cross-linked Fab form of the anfi-HLA-DR antibody
fragments M3-GPC-1, 6 and 10 also shows similar cytetoxic activily to the sbove
tumor cell lines when formad as a bivalent agent using the cross-linking. anti- FLAG
M2 mAb,

The method described in example 8 was used to detenmine the maximum killing
capagity for each of the cross-inked bivalent anti-HLA-DR antibody fragmenis against
Priess celis, The maximum killing capacily cbserved for MS-GPC-1, MS-GPC-6, MS-
GPC-B & MS-GPC-10 was measured as 83%, 88%, 84% and B8% respectively.
Antibody fragments generated according fo example 4, when cross linked using anti-
FLAG M2 mAb as above, also showed Trproved killing ability against GRANTA and
Priess cells (Table 4).
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10. Kitiing efficiency of anti-HLA-DR {gG antibodies of human composition

Compared to corresponding murine antibodies (Vidovic ef al, 1995b; Nagy & Vidovic,
4888; Vidovic & Toral; 1899), we were surprised to observe significantly improved
kiling efficiency of lgG forms of cerfain anti-HLA-DR antibody fragments of the
invention (Table §). Foliowing the method described in examples 8 and 9 but at 50
nM, repeated measurements {3 to 5 replica experiments where cell number was
counted in duplicate for each experiment) were made of the killing efficiency of the
IgG forms of cerlain antibody fragments of the invention, When applied at & final
cencentration of only 50 nh, 1gGs of the antibody fragments MS-GPC-8, MS-GFC-8-
B-13, M5-GPC-8-10-57 & MS-GPC-8-27-41 killed more than 50% of ceifs from 18, 22,
19 and 20 respectively of a panet of 24 human tumor cell lines that express HLA-DR
antigen at a level greater than 10 flucrescent units as determined by example 11,
Cells were treated with the two murine anti-HLA-DR, antibodies L243 (Vidovic et al,
1995b) and 8D1 (vidovic & Toral; 1998) at a significantly higher final concentration of
mabk (200 nM), which reduced celt viability to a level below 50% viable ¢ells in only 13
and 12 of the 24 HLA-DR expressing colls lines, respectively. The cell line MHH-
PREB-1 was singled out and not accounted as part of the panel of 24 cell lines
despite its expression of HLA-DR artigen at a level greater than 10 fluorescent units
due to the inability of any of the above antibodies to induce any significant reduction
of cell viability. This is further explained in example 12.

Indeed, even at the significantly increased concentration, the two murine antibodies
treated at 200 nM showed significantly efficient killing compared to the IgG farms of
anti-HLA DR antibody fragments of the Invention. Not only do IgG forms of the
human anti-HLA-DR antibody fragments of the invention show an overall increase in
cell kiling compared to the murine antibodies, bul they show less variance in kiling
efficiency across different cell lines. The coefficient of variance in kiling far the human
antibodies in this example is 32% (mean %killing = 68 +/- 22% (SD)), compared o
over 82% {mean %killing = 49 +/- 31% (SD)} for the mouse amibodies. Statistically
controlling for the effect on killing efficiency due to HLA expressian by fitting logistic
regression models to mean percentage kiling against lopfmean HLA DR expression}
supporis this observation (Figure 4). Not only is the fitted curve for the murine
antibodies consifently leower than that for the human, but a larger varance in
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residuais from the murine antibody data (SD = 28%) is seen compared to the
variance in residuals from the human antibody data {18%).

11, Killing setectivity of antigen-binding domains against 2 fsnen anfigen for
activated versus non-activated cells

Hurnan peripheral B celis were used o demenstraie that human anti-HLA-DR mAb-
mediated ceil killing is dependent on cel-activation. 50 mi of heparinised venous
blood was tsken from an HLA-DR typed healthy donor and fresh peripheral biood
mononuclear cells (PBMC) were isotated by Ficoll-Hypaque Gradient Centrifugation
(Histapaque-1077; Sigma) as described in Current Protocels in immunoiogy (John
Wiley & Sons, Inc.; 1989). Purified B cells (~5% of peripheral blood leukocytes} were
obtained from around 5x107 PBMG using the B-cell isolation kit and MACS LS VS*
colurnns  (Miltenyi  Biotec, Germany} according 1o meanufaciurers gquidelines.
Sucesssful depletion of non-B cells was verified by FAGS analysis of an aliguot of
isofated B cells (HLA-DR positive and CD19 pesitive). Double staining and analysis is
done with commercially available antbodies (BD ‘mmunocyiomeiry Sysiems, San
Jose, CA, LBA) using standard procedures as for example described in Current
Protecals in Immunology (John Wilay & Sons, Inc.; 1898). An aliquot of the isclated B
cells was tested for the sbility of the cells to be activated by stimulation with
Pokeweed mitogen (PWM) (Gibco BRL, Cat. No. 15360-018) diluted 1:25 in RPMI
1840 {PAA, Germany)} supplemented with 10% FCS (Biowhiiftaker Europe, BE), 2mM
L-glutamire, 1% non-essential amino acids, 1mM sodium pyrwvate and 0,1mg/ml
kanamyein by incubation at 37°C under 6% COa for three days. Successfu! activation
was verified by FACS analysis of HLA-DR expression on the cell surface {Current
Protccals in Immunology, John Wiley & Sons, Inc.; 1999).

The selectivity for killing of activated cells versus non-activated celis was
demcnstrated by incubating 1x10%ml B cells aclivated as abave compared to nan-
aclivated cells, respectively with 50 nM of the IgG forms of MS-GPC-8-10-57, M3-
GPC-8-27-41 or the murine IgG 10F12 {Vidovic ei al., 1985b) in the madium
described above but supplemented with 2,5% heat inactivated FCS instead of 10%,
or with madium alene. After incubation at 37°C under 8% CO; for 1 or 4h, cell viability
was determined by fiuorescein diacetate staining (FDA) of viable and propidium
ipdide staining (FI) of dead calls and subseguent counting of the green {FDA) and red
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(P fluorescent cells using a fluorescence microscope (Leica, Germany) using
standard procedures (Current Projacols in Immunclogy, 1887).

B ceall activation was shown to be necessary for cell kiling. In non-activated cells after
1 h of incubation with the anti-HLA-DR antibodies, the number of viable cells in the
media corresponded o 81%, 117% 126% and 96% of the pre-ncubation cell densiy
for MS-GPC-8-10-57 (lgG), MS-GPC-8-27-41 {lgG), 10F12 and roediwn alone,
respectively. In caonirast, the number of viable activated B cells after 1 h incubation
corresponded to 23%, 42% 83% and 66% of the pre-incubation cell densily for MS-
GPC-8-10-57 {igG), MS-GPC-8-27-41 {IgG), 10F12 and medium alona, respeciively.
Aftar 4 b of incubation, 78%, 83% 95% and 97% of the pre-incubation cell density for
ME-GPC-8-10-57 (lgG), M3-GPC-8-27-41 (IgG), 10F12 and medium alone were
found viable in non-activated cells, whereas the celt density had dropped to 23%, 24%
53% and 67% of the pre-incubation cell density for MS-GPC-8-10-57 {lgG3), MS-GPC-
8-27-41 {IgG), 10F12 and medium alona, respectively, in activaied cells.

12. Kifting activity of anti-HLA antibody fragments against the cell ine MHH FreB 1

As svidenced in Table 5, we observed that our eress-inked anti-HLA-DR antibody
fragments or 1gGs did not readily kil a particular tumor call line expressing HLA-DR
at significant levels. We hypothesized that although established as a stable cell line,
cells in this culture were not sufficiently activated. Therefore, we conducted an
experiman{ to sfimulate activity of the MHH preB1 cell line, using increased cell-
surface expression of HLA-DR molecule as a marker of activation as follows.

Non-adherently growing MHH preB1 cells were cultivated in RPMI medium containing
the following additives (all from Gibco BRL and Bio Whittaker): 10% FCS, 2 mM
L-glutamine, 1% nen-essential amino a.cids, 1 mM scdium pyruvate and 1x
Kanamycin. Aliquots were aclivated 1o increase expression of HLA-DR molscile by
incutxation for ane day with Lipopolysaccharide (LPS, 10 pg/ml), Interferon-gamma
{IFN-y, Roche, 40 ng/mf) and phyte-hemagglutinim (PHA, 5 pg/ml). The cell surface
expression of HLA-DR molgcules was monitored by flow cylometry with the FITC-
conjugated mAb 1243 (BD Immunocytemelry Systems, San Jose, CA, USA).
Incubstion of MHH preB1 for one day in the presence of LPS, IFN- ¥ and PHA
resulted in a 2-fold increase in HLA-DR surface density (mean fluorescence shift
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from 190 to 390}, Cal! kiling was performed for 4 R in the above merdium bui
centaining a reduced FCS concentralion {2.5%). A concentration series of the 1gG
forms of MS-GPC-8-27-41 & MS-GPC-8-10-57 was employed, consisting of final
antibody concentrations of 3304, 550, 92, 15, 2.5, 0.42 and 0.07 niM, on each of an
aliquot of non-activated and activated cells. Viable cells were identified
microscopically by exclusion of Trypan blue. Whereas un-activated cell viability
remains ungfected by the antibedy up to the highest antibody concenfration used,
cell vishility is dramatically reduced with increasing antibody conceniration in
activated MHH PreB1 cells (Figure 5).

13. Killing efficiency of anti-HLA-DR 1gG antibodies of human composition against ex-
vive chronic lymphoid leukemia celfs

Using B cells isolated and purified from 10 gatients suifering from chronic lymphaid
lsukemia (CLL), we demanstrated that IgG forms of anti-HLA-DR antibody fragments
of the invention showed efficacy in kiling of clinicafly refevant cells using an ex-vivg
assay. B-vells wera isolated and purified from 10 unrelated patients suffering from
CLL [samples kindly provided by Frof Haliek, Ludwig Maximillian University, Munich)
according to standard procedures (Sceandihavian J. of Immunofogy 1968, PIl need
to get that on WMonday). 2x10° cells were treated with 100 nM of Ig3 fomms of the
anti-HLA-DR antibody fragments M3-GPC-8, MS-GPC-8-10-57 or MS-GPC-8-27-41
and incubated for 4 or 24 hours analogous to examples 8 and 8. A replica set of cell
culiurés was established and activated by incubation with Hela-ceils expressing
CD44 ligand on their surface for three days before freatment with antibody (Buhmann
et al., 1889). As cantrois, the murine IgG 10F 12 (Vidovic et al., 1995b) or no antibody
was used. Cell viability for each experiment was determined as described in example
12,

Surprisingly, IgG forms of the anti-HLA-DR antibody fragmenis of the invention
showed highly efficient and uniformm killing - even across this diverse sat of patient
matesial. After anly 4 hours of treafment, all three human 1gGs gave a significant
reducticn in csll viability compared to the conlrols, and after 24 hours oniy 33% of
calls remained viability {Figure 6). We found that an stimulating fhe sx-vivo cells

further according to Buhmann et al (1899}, the rate of kifling was increased such that
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after only 4 hours culture with the human antibodies, only 24% of cells rematned
viable cn average for all patient samples and aniibody fragments of the inventian.

14, Determination of ECA0 for anfi-HLA-DR antibody fragmens

We demonstrated superior Effective Concentration at 50% effect (EC50) values in a
cell-kiling assay for certain forms of anti-HLA-DR antibody fragments selected from
the HUCAL library compared to cytotoxic murine anti-HLA-DR antibodies (Table 6).

The EC5C for anfi-HLA-DR aniibody fragments selected from the HUCAL library were
estimated using the HLA-DR paositive cell line PRIESS or L.G2 (ECACC, Salisbury
UK). 2x10° celis were incubated for 4 h at 37°C under 6% CO; in RPM) 1640 (PAA,
Germany} supplemented with 2,5% heat inactivaied FBS (Biowhittaker Europe, BE),
2mM L-glutamine, 1% non-sssential amino acids, 1mM sodium pyrivate and
0, img/ml kanamycin, together with dilution series of bivaient anti-HLA-DR antibody
fragmenis. For the dilution series of Fab antibody fragments, an appropriate
concentration of Fab fragment and ant-FLAG M2 antbody were premixed to
generate bivalent compositions of the anti-HLA-DR antibedy fragmenis. The
concentrations stated refer 1o the concentration of bivalent composition such that the
1gG and Fab EC50 values can be compared.

Affer 4 h incubation with bivalent antibody fragments at 37°C under 6% CO», cell
viability was detammined by flucrescein diacetate staining and subsequent counting of
remaining viable cells {Current Protocols in immunotogy, 1987). Using standard
statistical software (R; hitp:iferan.r-project.org), non-linear logistic regression curves
were fitied 1o replica data pointa and ¥he EC50 estimaied for each anfibody fragment.

When cross-linked using the anti-FLLAG M2 antibody, the Fab fragments MS-GPCA,
MS-GPC-8 & MS-GPC-10 selected from the HuCAL library (Example 4) showed an
ECH0 of less than 120 nM as expressed in tevms of the conceniration of the
monovalent fragments, which corresponds to a 60 nM EC50 for the bivalent cross-
iinked (Fab}dimer-anti-Flag M2 conjugate, (Figure 72). When cross-inked using the
anti-FLAG M2 antibody, anti-HLA-DR antibody fragments opfimised for affinity within
tha GDR3 region (Exampie 4) showed a further improved EC50 of less than 50 i, or
25 nM in ferms of the bivalent cross-inked fragment {Figure 7h), and those
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additienally optimised for affinity within the CDRf region showed an EC30 of less than
30 nM (15 nM for bivalent fragment). In compatison, the EC50 of the cylatexdc murine
anti-HILA-DR antibodies 8D1 (Vidovic & Toral; 1998} and L243 (Vidovic et al; 1985b)
showed an ECS0 of over 30 and 40 nM, respeclively, within the same assay (Figure
To).

Surprisingly, the IgG form of certain antbody ragments of the invention showed
approximately 1.5 orders of magnitude improvement in ECS) compared te the murine
antibodies (Figure 7d). For example, the lgG forms of MS-GPC-8-10-67 & MS-GPC-
8-27-41 showsd an ECS0 of 1.2 and 1.2 nM respectively. Furthermars, despite being
un-optimised for affinity, the 19G form of MS-GPC-8 showed an EC50 of less than 10
nM.

As has been shown in examples 11 and 12, the efficiency of killing of un-activated
cells (narmal peripheral B and MHH PreB cells respectively) (s vary low. After
ireatment with 50 nht of the IgG forms of MS-GPC-8-10-57 & MS-GPC-8-27-41, 78%
and &3% of normal peripheral B cells, respectively, remain viable after 4 hours.
Furthermore, at only 50nM concentration ar either tgG, virtually 100% viabiiity is seen
for MHH PreB1 cells. Indeed, a decrease in the level of viahility to below 50% cannot
ba gchisved with thesa un-activated cells using reasonable concentration ranges (0.1
to 300 nM) of igG or bivalent cross-linked Fab forms of the anti-HLA DR antibody
fragrments of the invention. Thersfore, the ECS0 for these un-activated cell types can
be estimated to be at least 5 imes higher than that shown for the nor-optimised Fah
forms (EC50 ~ 60 nM with respect to crose-linked bivalent fragrrent), and at least 10
times and 100 times higher than EC50s shown for the VHCDRS optimised Fabs (- 25
ni with respect to cross-linked bivalent fragment} and IgG forms of MS-GPC-8-10-57
(—1.2 M} & MS-GPC-8-27-41 (~1.2 nM) respectively.

15 Mechanism of celt-killing

The examples described above show that cell death occurs - needing anly certain
multivalent ant-HLA-DR antibody fragments to cause killing of actlvaled celis. No
further cytofoxic entities or immunelogical mechanisms were nesded to cause cell
death, therefore demonsirating that cell death is mediated through an innate pre-
programmed mechanism of the activated cell. The mechanism of apoptosis is a
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widely understood process of pre-programmed cell death. We were surprisaed by
certain characteristics of the cell killing we observed that suggested the mechanism of
kiling for activated cells when exposed to our human anti-HLA-DR attibody
fragments was not what is commenly understood in the art as “apoplosis’. For
example, the observed rate of cell killing appeared to be significantly greater than the
rate reported for apoptosis {reference; | stilf need to get that from Zoeltan on
Maonday). Two experiments were conducted to demonstrate that the mechanism of
cell killing proceeded by a nen-apaptotic mechanism.

First, we used Annexin-V-FITC and propidium iodide (PI) staining technigues to
distinguish between apoplotic and non-apoptetic cell death — cells undergoing
apoptosis, “apoptotic cells”, (Annexin-V positive/Ft negative) can be distinguished
from necrolic {“Dead”) {Annexin-V positive/P| positive) and fully functional cells
{Annexin-V negative/P| negative). Using the procedures recommended by the
manufacturers of the AnnexinV and Pl assays, 1x10%ml Priess cells wers incubated
at 37°C under 6% CO; with or without 200 nM anti-HLA-DR antibody fragment MS-
GPC-8 together with 100 nM of the cross-linking anii-FLAG M2 mAb in RPMI 1640
{FAA, DE) supplemented with 2,5% heat inactivated FCS {Biowhittaker Europe, BE},
2mM L-glutamine, 1% non-essential amino acids, 1 mM sodium pyruvate and 0,1
mg/ml kanarmycin. To provide an apoplotic cell culture as control, 1x10%ml Priess
cells were induced to enter apoptosis by incubation in the above medium at 37°C
under 6% COs with 50 pg/ml of the apopiosis-inducing anti-CD85 mAb DX2 (BD
Pharmingen, Tarrey Pine, CA, USA) cross-linked with 10 pg/ml Proiein-G. Af various
incubation fimes (1, 16 and 60 min, 3 and 5 b} 200 pl samples were taken, washed
twice and stained with Annexin-V-FITC {BD Pharmingen, Torrey Pine, CA, USA} and
Pl using Annexin-V binding buffer following the manufacturer's profocel. The amount
of staining with Annexin-V-FITC and Pl for each group of cells is analysed with a
FACS Calibur (BD Immunccytometry Systerns, San Jose, CA, USA),

Cell death induced through the cross-nked anti-HLA-DR antibody fragments shows a
significantly different pattern of cell death than that of the ant-CD95 apoptosis
inducing antitody or the cell culfure incubated with anti-FLAG M2 mAb alone. The
percentage of dead cells (as measured by Annexin-V positive/Pl positive staining) for
the anti-HLA-DR antibody fragmentfanti FLAG M2 mAb trested cefls increases far
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more rapidly than that of the anti-CD8S ar the control cells (Figure 8a). In contrast, the
percentage of apopletic cells (as measured by Annexin-V posiiive/Pl negative
staining) increases mere rapidly for the anti-CRA% treated cells compared fo the
cross-linked anti-HLA-DR antibody fragments or the contral cells (Figure 8h}.

Second, we inhibited caspase activity using ZDEVD-fmk, an irreversible Caspase-3
inhibitor, and zv¥AD-fmk, a bread spectrurn Caspase inhibltor (both oblained from
BioRad, Munich, DE}. The mechanism of apoptosis is characterized by activity of
caspases, and we hypothesized that if caspases were nof necessary for anti HLA-DR
mediated cell death, we would abserve no change in the viabflity of eells undergeing
cell death in the presence of these caspase inhibitors compared to those without,
2410° Priess cells were preincubated for 3 h at 37°C under 6% CO, with serial
dilutions of the two caspase inhibitors ranging frorn 180 uM fo 10 mM in RPMI 1840
(PAA, DE) supplemented with 2,5% heat inactivated FCS (Biowhittaker Europe, BE),
2mM L-glutamine, 1% non-assential amino acids, 1mMM sodium pyruvate andg
0, fmg/ml kanamycin. HLA-DR mediated cell death was induced by adding 200 nii of
the human ant-HLA-DR antibody fragment MS-GPC-8 and 100 nM of fhe cross-
linking anti-M2 mAb. An anti-CD95 induced apoptotic celi culture served as a control
far the activity of inhibitors (Orenou et al., 1939). After further incubation at 37°C and
6% GOy, cell viability after 4 and 24 h was detenmined by trypan blue staining and
subsequent counting of non-stained cells. As we expected, cell viability of the anti-
HLA-DR treated cell cullure was not significantly modified by the presence of the
Caspese inhibitors, while csll death induced through ant-CD95 treatment was
significanily decreased for the cell cuiture pre-incubated with the Caspase inhibitors.
This observation supports our hypothesis that HLA-DCR mediated cell death proceeds
fhrough & nen-apoptotic mechanism that is independent of caspase proteases that
can be inhibited by zDEVD-fm or 2VAD-frnk.

18. In vivi therapy for cancer using an HLA-DR specific antibody

We demonsirate that anfigen-hinding domains of human  composition can
successfuly be wused as a therspeutic for the ireatment of cancer.
Immunecompromised mice - such as scid, nude or Rag-1 knockout - are inoculated
with a DR+ human Jymphoma or leukemia cell line of interest. The tumor cell dose,
usually 1x10° to 1x10"/mouse, is established for each tumor tested and administered
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subcutaneously (s.c.) or intravenously (i.v.}. The mice are treated i.v. or s.c with the
19G form of the anti-HLA-DR antibody fragments MS-GPC-8, M3-GPC-8-10-67, MS-
GPC-8-27-41 or others of the invention prepared as described above, using doses of
110 25 mo/kg over § days. Survival of anti-HLA-DR treated and control untreated
mice is monitared for up to 8 weeks after cessation of treatment. Tumor progression
in the mice inoculated s.c. is additionally quantified by measuring tumer surface area.
Significant prolongation of survival of up fo 80% of anf-HLA-DR treated mice is
observed during the experiment, and up fo 50% mice survive at the end of the
exparimant. In s.¢. inoculated and untreated mice, the tumor reaches & surface area
of 2 - 3 cm?, while in anfitHLA-DR treated snimals the tumor surface area is
significantly less.

17. Immunosuppression using anti-HLA-DR anfibody fragments measured by
reduction in IL-2 secretion

Anti-HLA DR antibody fragments of the invention displayed substantial
immunomadulatory properdies within an assay measuring IL-2 secretion from
immortalized T-cells. 19G forms of the antihody fragments MS-GPC-8-6-13, MS-GPC-
8-10-57 & MS-GPC-8-27-41 showed very sfrong immunocsuppressive properties in
this assay with sub-nanomelar IC50 values and virtuzlly 100% maximal inhibition
{Figure 9a). Surprisingly, even monvalent compositions of the antibody fragments of
the invention were able to strongly inhibit IL-2 secretion in the same assay. For
example, Fab forms of the YHCDR3-selocted and VLCDR3INVLCDRT optimised
antibody fragments showed low single-digit nano-kM 1C50s and also afmost 100%
maximal inhibition {Figure Sh). Other monvaient anti-HLA DR antthody fragmenis of
the invention showed significant immunosupprassive properties in the assay
compared to control IgG and Fab fragments (Tahle 7).

The immunomodulatory properties of anti-HLA DR antibody fragments was
investigated by measuring IL-2 secretion from the hybridoma cell fine T-Hyk 1
stimulated using DR-fransgenic anligen presenfing cells {APC) under canditions of
half-maximal antigen stimulation, IL-2 secretion was detected and measured using a
standard ELISA method provided by the QptiEIA mouse IL-2 kit of Pharmingen
{Torrey Pine, CA, USA). APCs were isclated from the spleen of unimmunized
chimeric 0401-E transgenic mice (ltc et al. 1996) acoording to standard procedures.
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1.5x10% APGs were added to 0.2 mi welis of 86-well in RPMI medium containing the
following additives (all from Giboo BRL and PAA): 10 % FCS, 2mM L-glutamine, 1%
non-essential amine acids, 1 mM sodium pyruvate and 0.1 g/l kanamycin. Hen egg
ovalbumin was added to a final concentration of 200 pg/ml in a final volume of 100 ul
of the above medium, the cells incubated with this aniigen for 30 min at 37°C under
6% GOz Anii-HLA DR aniibody fragments were added to each well at varicus
coneantrations (iypically in a range from 0.1 to 200 nM), the plate incubated for 1 h at
37°G/6% CO; and 2x140° T-Hyb 1 cells added to give a final volurne of 200 |l in the
above medium. After incubation for 24 1, 100 pi of supematant was transferred to an
ELISA plate (Nunc-Immune Plate MaxiSorp surface, Nunc, Roskilde, DK) previously
coated with IL-2 Capture Antibody (BD Pharmingen, Torrey Pine, CA, USA), the
amount of IL-2 was guantified according to the manufacturer's directicns using the
OptiEIA Mouse IL-2 kit and the plate read using a Victor V reader (Wallac, Finland).
Secreted IL-2 in pg/ml was calibrated using the IL-2 standards provided in the kit.

The T-cell hybridoma line T-Hyb1 was established by fusion of a T-cell receptor
negative variant of the thymema line 8W 5147 (ATCC) and Iymph node cells frem
chimeric 6401-1E franagenic mice previously immunized with hen egg ovalbumin {lia
et al. 1986). The clone T-Hyb1 was selecied for the assay since it responded fo
antigen specific stimulation with high IL-2 secretion.

18. Immunosuppression using an HLA-DR specific antibody messured by T cell
proliferation

Immunomoduletory properties of anti-HLA DR antibody fragments were gonfirmed
using a second assay that measures T cell proliferation. The IC5) value for inhibition
of T coll proliferation of the 1gG form of MS-GPC-8-10-57 and MS-GPC-8-27-41 were
11 and 20 nM respaciively (Figure 10). The anli-HLA DR antibody fragments were
tested as follows to inhibit the proliferative T cell response of antigen-primed lymgh
node cells from mice carrying a chimeric mouse-human class Il fransgene with an
RA-assoriated peptide binding site, and lack murine class Il moleculss (Muller et al.,
1990, Woods et al, 1994, Current Pratocols in Immunclogy, Vol, 2, 7.21; lic et al.,
1B896). Here, the immunization takes place #? wivo, but the inhibiticn and readout are
ex wvp. Transgenic mice expressing MHC class |l molecules with binding sites of the
RA associaied molecule, DRB1* D401 were previously generated (lto et al 1996).
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These mise lack murine MHG cofass I, and thus, all Th responses sre channelied
thraugh a single human RA-associated MHC dass |l molecule (Ho et al. 1986). These

transgenic mice represent a model for tesling human class || antagonists.

The inhibitory effect of the anti-HLA-DR antibody fragments and their 1gG forms were
tested on T-ceil proliferation measured using chimeric T-cells and antigen presenting
cells isolated from the lymph nodes of chimeric 0401-IE transgenic mice {Taconic,
USA) praviously immunized with hen egg ovalbumin {lfo et al. 1996) according to
standard procedures, 1.5x10° calls are incubated in 0.2 ml wells of 96-well tissue
culture plates in the presence of ovalbumin (30 ug per well - half-maximai stimulatory
concentration) and a dilution series of the anti-HLA DR antibody fragment or IgG form
under test (¢.1 nM - 280 nM) in serum free HL-1 medium containing 2 mM L-
glutamine and 0.1 gt Kanamycin for three days. Anfigen specific proliferation is
measured by H-methyl-thymidin{i pCifwell) incerporation during the last 16h of
culiure (Falglon! et al., 1999). Cells are harvested, and *H ncomoration measured
using @ scintillation counter (TopCount, Wallac Finland)  Inhibition of T-cell
prafifaration on freaiment with the anti-HLA DR antibody fragment and its JgG form
may be observed by comparison io confrof wells containing antigen.

18, Selection of useful polypeptide for the treatment of cancers

In order io select the most appropriate proteinipeptide to enter further experiments
and to assess its suitability for use in a therapeutic composition for the treatment of
cancers, additionzl data are collected. Such data for each IgG form of the anti-HLA
antigen antibody fragments can include the binding affinily, i vitro killing efficiency as
measured by EC50 and cytotoxicity across a panel of fumar cell lines, the maximal
percentage ¢ell kiling as estimaied in vifro, and tumor reduction data and mouse
survival data from in vivo animal models.

The lgG form of the anti-HLLA antigen antibedy fragments that shows the highest
affinity, the lowest ECS0 for kifling, the highest maximal percentage cell Kiling and
broadest across various tumor cell lines, the best tumor reduction data and/or the
best mouse-survival data may be chosen to enter further experiments. Such
experiments may includs, for exampls, therapeutic profiling and toxicology in animals
and phase | clinical tials in humans.
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20. Sslection of ussful polypepticde for the freatment of diseases of the immuna
system

In order to select the most appropriate protein/peptide to enter further experiments
and to assess its suitability for use in a therapeutic composition for the treatment of
diseasas of the immune system, additional data are collected. Such data for each
monovalent antibody fragment or IgG form of the anti-HLA antigen antibody
fragments can include the affinily, reactivity, specificity, IC50-values, for inbibition of
IL-2 secretion and of T-cell proliferation, or i vifro killing efficiansy as measured by
EC50 and the maximal percenfage cell killing as estimated in wifro, and DR-

transgenic models of transpiant rajaction and grafi vs. host disease.

The antibody fragment or 19G form of the anti-HLA antigen antibody fragments that
shows the lowest EC50, highest affinily, highest killing, best specificity andfor greatest
inhibition of T-cell proliferation or IL-2 secretion, and high sfficacy in inhibiting
transplant rejection and/or graft vs. host disease in appropriate models, might be
chosen to enter further experimants, Such experiments may include, fer exampla,
therapeutic profiling and toxicalogy in animals and phase ) clinical tials in humans.
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Table 3a

Adfinities of sefected Ig84 monoclonal antibodies constructed from Fp's. Etrors represent
standard deviations

'B‘rncler (1954 Kon (M 8713105 | Kop [8TT %107 Ko [NH]

M5-GFC-8-27-21  1.1+0.2 31+£04 | 031+006

MS-GPC-6-6-13 07 £0.1 341 0,6+02

|M57GF‘C~87‘T&57 ; 0702 41 06102
Table 3b

Affinities of binders obtained out of affinity maturation of CDR1 light chain optimisation
fallowing CDR3 heavy chain optimisatian. Errors represent standard deviations

[Binder () Kon M7S ] X107 | ko [8 ] %107 | Ko [nM]

NS GPCa62 1.2£0.1 0.54 = 0.07 76+0.3

}Mﬁc—a-mg 11£01 1.0£0.2 EEE
MS-GPC-8-5-27 18+02 1% 02 63466
MS-GPC-B-635 120 0.07 1.03% 0.04 8.6 %06
ME-GPCE-6-13 19203 0.55x 0.05 3.010.5
WM& GPC-8-647 2003 0.62 +0.04 32+0.3
(MS-GPGB-1067 | A.7+0.2 0.44 £ 0.06 2703
MS-GPC-E27-7 17102 Q.57 £ 0.07 33103
[MS-GPC-8-27-10 18102 0.53+£0.05 30%0.2
MS-GPC-B-27-41 1702 0,49+ 0.03 28+03
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Table 3¢
Binders obtained out of affinity maturation of GPCE& by CDR3 light chain optimisalion
Fsind_er'(FJ_ _[ oo [M87 X107 | R[5 %105 ] Kp ]~
IMS-GFC B-18 106 8.3 78.3
IME-GFC 88 185 7] 166 90.1
5M3-GPC B-1 | 183 209 108
| MS-GPC 817 T 1.0 48 ~ | Ba7
| 1.2+-0d 55+-07 Bl 12

i MS-GRC-8-67

Ghip density 4000RU MHGI
a) For MS-GPC-8-6 mean and standard deviation of 3 different preparations on 3 diffsrent

chips (500, 4000, 2000RU} is shawn.

Table 3d
Binders obtained out of HUCAL in scFv form and their convertad Fabs
Binder scFy Fao
Kon IM'ST] Ko 571 | Ko [WA] | %an M 7S] | Ko [5 ] Ko [nh]
x10° x10® x10° x10%
MEGPG1 | o413 | 6 1500 6.630 53 820 |
MSGPC3 | Dn4ab | &30 11800
MS-GPG 4 0.55 550 10000
MS-GPC 5 0.435 260 4600 0435 14 | 8370 T curve) |
MSGPC7 0.312 254 2140 0.783 190 | 2410
MS-GPC 8 CEXTS 76 560 0.98 29.0 3469 |
+-0.40 +-8.4 +- 141
[MS-GBC 10 | 0.187 180 9625 0.2 63 2960
MS-GPG 11 | 0.384 100 #500 | 0361 65 1800
Chip density 500RU MHCH

a) Affinity data of MS-GPC-8 ara  basad on

8 different Fab-preparations which were

measured on 4 different chips (2 x G060, 1000, 4000RU} and are shown with standard

deviation.
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Killing efficiency aftar 4 hour incubation of cells with cross-linked ani-HLA-DR antihody

fragments, and maximum killing after 24 hour incubation

Cross-inked Fab fragment

Killing efficiency against

Maximum killing against

GSRANTA Priess

MS-GPC-1 + v N
M5-GPG-6 ¥ - ¥

MS-GPC-8 + +

WM3-GPC-1D + B

MS-GPC-3-6 +r ++
MS-GPC-8-17 M -
WMS-GPC-8-6-13 +t +Et
W8-GPC-8-10-57 [ ey T
S-GPC-3-27-41 ++ ++
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Table 6

EG5Q values for certain anti-HLA-DR antibody fragments of the invention in a cell-killing

assay against lymphoid tumor cells. Al EC50 refer to nanomolar concenirations of the

bivalent agent (IgG or cross-inked Fab) such that values for cross-linked Fab and igG

ferms can be comzared.

“Antbody fragment Form | Cell Iné tested | EC50 of cell kiling (nM) +- SE for
bivalent agent

M3-GPC-1 Feb | PRIESS 54 + 14 ]

‘ MS-GPC-8 Fab~ | PRIESS 31+ 0

(MS-GPC-10 Fabh | FRIESS 3315

| MS-GPG87 Fab | PRIESS 16+ 4

M3-GPC-8-6-2 Fab |PRIESS |82

MS-GPC-8-10-57 Fab | LGZ 72

MS-GPC-8-2741 Fab | LGz 7.2 ]

MS-GPC-8-27-41 Fab | PRIESS 77

MS-GPC-8 9G4 | PRIESS 6.3

MS-GPC-8-2741 9G4 |PRIESS 1.1£0.1

| M5-GPC-8-10-57 1gG4 | PRIESS 11102

MS-GPC-8-27-41 0G4 | LG2 123+ 0.2

MS-GPC-8-10-57 oG4 TLG2 1.040.1

801 migG | PRIESS 33

1243 1 _@ PRIESS 47

T
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Table 7

1C50 values for cartain anti-HLA-DR antibody fragments of the invention in an assay o
detertnine IL-2 secrstion after anfigen-specific stimulation of T-Hyb 1 cells. IC50 for the
IgG forms (bivalent) are represented as molar concantrations, while in order to provide
easy comparison, 1C50s for the Fab forms (monovatent) are expressed in ferms of half
ihe concentration of the Fab to enable direct comparison to IgG forms.

1C50
“{lgGinM)
Anti-HLA-DR ((Faby2inM) | Maximum
antibody fragment| Form | Mean SE  finhihition(%
5-GPC-8-10-57 | lgG | 0.31 Q.01 100
S-GPC-8-2741 | g6 8.28 0.07 100
S-GPC-8-6-13 gG 942 0.06 100
S-GPC-§-6-2 13G 3.6 14 100
MS-GFC-5-6 lgG 6.7 20 100
5-GPG-3 9G | 110 | D8 100
MS-GPC-8-6-2 Fab 47 1.8 1)
MS-GPC-8-6-13 Fab 21 0.8 160
MS-GPC-8-5-19 Fab 53 Q.2 100
S-GPC-8-10-57 | Fab 29 1.0 100
MS-GPC-8-6-27 | Fab 30 1.2 100
5-GFC-8-6-47 Fab 26 0.6 100
M8-GPC-8-27-7 Fab 5.9 2.2 100
5-GPC-8-27-10 | Fab 72 1.9 100
MS-GPC-8-27-41 | Fab 36 o7 100
S-GPC-8-6 Fab 20 100
‘EHS-GF’C—B Fab 10 100

T
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Claims

A composition including a polypeptide comprising at least one antibody-based
antigen-binding domain of human comgposition with a binding specificity for an
antigen expressed on the surface of a cell, wherein ireating cells axpressing said
antigen with one or mare of said polypentides causes or eads o suppression of an
immune response, and wherein the IC50 jor said suppression of an immune

respansa is 1 ph or lower.

A campaosition including a polypeptide comprising al least ane antibody-based
ahtigen-binding domain with a binding specificity for hurnan HLA DR antigen, wherain
{reating cells expressing HLA DR wih said polypeptide causes or Ilsads to
suppression af en immune respense, and wherein said antibody based antigen-
hinding domain includes a combination of a VH domain and a VL domain, wherein
saki combination is found in one of the dlones taken from the list of M3-GPC-1, MS-
GPC-2, ME-GPC-3, MS-GPC-4, MS-GPC-5, MS-GPC-6, MS-GPC-7, MS-GPC-5,
MS-GPC-10, MS-GPC-11, MS-GPC-14, MS-GPC-15, M3-GPG-16. M3-GPC-8-1.
MS-GPC-8-8, MS-GPC-8-8, MS-GPC-2-10, ME-GPL-8-17, M5-GPC-8-18, MS-GPC-
8-27, MS-GPG-8-6-2, M3-GPC-8-5-19, MS-GPC-8-6-27, M3-GPC-8-6-45, M3-GPC-
8-6-13, MS-GPC-8-6-47, MS-GFC-6-10-57, M3-GPC-8-27-7, M3-GPC-8-27-10 and
MS-GPC-8-27-41.

The composition of claim 1, wherein said anfigen expressed on the surface of said
cell is a human MHC class |1 antigen.

A composltion inchuding & polypeptide comprsing at least one antibody-based
anligen-binding domain with a binding specificity for a human MHC class II antigen
with a Ky of 1pM ar iess, wherain freating ¢ells expressing sald antigen with said
polypeptide causes of leads fo suppression of an immune respense.

A compogition including a polypeptide comprising at least one antibody-based
antigen-binding domain with a binding specificity for & human MHC class Nl anfigen
with & Ky of TuM or less, safd antibody based antigen-binding domain being isolated
by & method which Includes isolation of VL and Vit demains of human composition
from a recombinant antibody library by ability to bind to human MHC class |l antigen,
whereln treating ceils exprassiig MHC Class |} with said polypepiide causes of leads
ta suppression of 2n immune response.

The composition of claim &, wherein the method for isolating ihe antibody based
antigen-binding dormain includes the furlher steps of:
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a. gengrating a library of variants at laast one of the GDR1, CDR2 and CDR3
sequences of one or both of ihe VYL and VH domains, and

b isolation of VL and VH domains from the library of variants by ability to bind to
human MHG class | anfigen with a Ky of 1pM or less.

The composition of any of claims 3 to 6, wherein said antibody based antigen-binding
domain binds to HLA-DR

The compaosition of any of claims 2 to 7 wherein said antibody based antigen-binding
domain binds to the p-chain of HLA-DR.

The composition of claim 8, wherein said antbody bassd antigsn-binding domain
binds to an epitope of the first domain of the B-chain of HLA-DR.,

The somposition of any of claims 1 to 9, wherein said cells are lymphoids cells.

The compositicn of any of claims 1 to 8, wherein said cells are non-lymphoid cells
and exprass MHC class 1 antigens.

The compasition of any of claims 1 to 11, having an |Gy, for suppressing an immune
response of 1 uM or less.

‘The composition of any of claims 1 to 11, having an 1C5Q of inhibition of IL-2
secretion of 1 UM or less

The composition of any of claims 1 fo 11, having an 150 of inhibition of T cali
proliferation of 1 UM or less

The composition of any of claims 1 to 14, wherein said antibody based antigen-
binding domain binds to one or more HLA-DR types selected from the group
consisting of DR1-0101, DR2-15021, DR3-3301, DR40Dw4-0481, DRADw10-0402,
DR4Dw14-D404, DRE-1302, DR6-1401, DRB-8031, DRO-8012, DRwS3-B4*0101 and
DRw52-B30101.

The composition of claim 15, wherein said antibody based antigen-binding demain
binds 0 at least 3 different of said HLA-DR types, preferably to af least 5 different of
said HLA-DR lypes, and more preferably fo at least 7 diffarent of said HLA-DR types.

The compesifion of any of ciaims 3 to 16, wherein said antibody based antigen-
binding domain Includes a combination of a VH domain and a V1. domain, wherein
said combination is found i one of the clones taken from the list MS-GPG-1, MS-
GPC-2, M5-GPC-3, M3-GPGC-4, MS-GPC-5, M8-GPC-6, MS-GPC-7, MS-GPC-8,
MS-GPC-10, MS-GFC-11, MS-GPC-14, MS-GPC-15, MS8-GPC-16, MS-GPC-8-1,
MS-GPC-8-6, M3-GPC-8-8, MS-GPC-8-10, MS-BPC-8-17, M5-GPC-8-18, MS-GPC-
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8-27, MS-GPC-6-6-2, M3-GPC-8-6-19, MS-GPC-8-8-27, MS-GPC-5-845, MS-GPC-
8-6-13, MS-GPC-8-6-47, MS-GPC-8-10-57, M&-GPC-8-27-7, M$-GPC-8-27-10 and
MS-GPC-5-27-41.

The compesition of any ane of claims 3 to 16, wharein said antibody based antigen-
binding demain includes of 2 cambination of HUCAL VH2 and HuCAlL VA1, wherein
the VH CDR3, VL GDR1 and VL CDR3 is found in one of the clones taken from the
list of list MS-GPC-1, M5-GPC-4, M3-GPC-7, M3-GPC-8, MS-GPC-10, M5-GPC-11,
MS-GPC-8-1, MS-GPC-8-6, MS-GPC-8-8, MS-GPG-8-10, MS-GPC-8-17, MS-GPC-
818, MS-GPC-8-27, MS-GPC-5-8-2, MS-GPC-2-6-19. MS-GPC-8-6-27, MS-GPC-8-
§-45, MS-GPC-8-6-13, M5-GPC-8-6-47, M3-GPC-8-10-57, MS3-GPC-8-27-7, MS-
GPC-8-27-10 and M$-GPC-8-27-41.

The composition of any of claims 3 to 16, wherein said antibody based antigen-
binding domain includes z comeination of HUCAL VH2 and HuCAL VA1, wherein the
VH CDR3 sequence is taken from the consensus CDRS3 sequence

nnntRGnFDn

wherein each n independently reprasents any amino acid residue; and/or

wherein the VL CDR3 sequence is faken from the consensus CCR3 sequence

QSYDnnan

wherein aach n independertly represents any amino acid residue.

20.

21.

The composition of claim 12, wherein the YH CDR3 sequence is SPRYGAFDY
andfor the VL CDR3 sequence is QSYDLIRH or QSYDMNVH.

The composition of any of daims 3 to 16, wherein said antibody based antigen-
binding domain compeles for antigen-binding with an  antibody including a
combination of HuCAL VH2 and HuCAL VA1, wherein the VH CDR3 sequence is
taken from the consensus CDR2 sequence

nannRGNFOn

each n independently represents any amino acid residue; and/or

the VL COR3 saquence is takan from the consensus CDR3 sequence

QSYDnnon

@ach n independently represents any amino acid residue.

H
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22. Tha composition of claim 21, wherein the VH CDR3 seguence is SPRYGAFDY
andfor the VL CDR3 sequence is QSYDLIRH or GSYDMNVH.

23, The composition of any of ¢laims 3 to 22. wherein said antibody based antigen-
hinding domain includes a VL CDR1 sequence represented in the general formula

SGSnnNIGRNY VN
wherein each n independently represents any amino acid residue,
24, The composition of claim 23, wherein the CDR1 sequence is SGSESNIGNNYVQ,

25, The composition of any one of claims 1 to 24, wherein said suppression of an
"immune response is brought about by or manifests itself in down-regulation of
expression of sald antigen expressad on the surface of said cefl.

26.  The composition of any one of claims 1 to 24, wherein said suppression of an
immune response Is brought about by or manifests itself in inhibition of the interaction
between said cell and ofher cslls, wharein said interaction would normally lead to an

immune response.

27. The compesition of any one of claims 1 {o 24, wherein said suppression of an
immune response is brought about by or manifests itself in the killing of said cells.

28. The composition of claim 27, wherein said killing is mediated by treating said cells
expressing antigen with a pluraliiy of antibody based antigen-binding domains,
wherein said antibody based antigen-binding domains are part of at least one
multivalent polypeptide, and where neither cytotexic entities nor immunolegical
mechanisms are neaded to causes or leads to said killing.

28. The composition of claim 27 or 2B, whersin said killing affects at least 50%,
preferably at lsast 75%, more preferably at least 85% of activated cells compared to
kilting of less than 30%, preferably less than 20%, mare preferably less than 10% of
non activated cells.

30. The compesition of claim 27 to 28, wherein said kiling is medisted by an innaie, pre-
programmed process of said cells,

31, The composition of claim 30, wherein said killing is non-apaptotic.

32.  The composition of claim 30, wherein said Killing is dependeni {only?) on the acficn

of nor-caspase proteases.

33.  Ths composition of claim 38, wherein said killing is independent of caspases thai can
he inhibited by 2VAD-fmk or zZDEVD-mk.

b
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The composition of any ohe of daims 1 to 33, wherein said compoesition comprises
antibody fragments seiected from Fv, scFv, dsFv and Fab fragments

The compoesition of any ane of claims 1 to 32, wherein said composition comprises a
F{ab")2 antibody fragment or a mini-antibody fragment.

The compasition of any one of claims 1 to 33, wherei sai¢ composition comprises at
least one full antikody selected from the anfibodies of classes 1gG1, 2a, 2b, 3, 4, JgA,
and Ight.

The compesition of any one of claims 34 to 36, wherein said composition further
COmMprises a cross-linking meisty or moieties.

The composition of claim 37, wherein the antigen-binding sites are cross-linked ic 2
polymer,

The composition of any one of claims 1 fo 38, formulated in 2 pharmaceutically
asceptable carrler and/or diluent.

A pharmaceutical preparation comprising the composition of claim 12 ir an amount
sufficient to suppress an immune response In an animal, such as where said animat
is human.

A pharmaceutical preparafion comprising the composition of claim 13 in an amount
sufficient fa inhikit IL-2 secrefion in an animal, such as whereg said animal is human,

A pharmaceutical preparation comprising the composition of claim 14 in an amount
sufficient to inhibit T cell proliferstion in an animal, such as where said animal is

human.
A diaghostic composition including the composition of any of daims 1 to 38.

The use of & composition of any one of clams 1 to 38, for preparing a
pharmacaLtical preparation for the ireatment of animals, such as where said animals
are human.

A nucleic acid including a protein (need to check definition} coding sequence for &
palypeptide of the compaosition of any of claims 1 to 38.

A vector comprising the nuslelc acid of claim 45, and 2 transcriptional regulatory
sequence operebly linked thereto.

A host call harboring a nuclsie acid of claim 45 or the vector of claim 456,

A method for the production of an immunosuppressive composition, comprising
culturing the cells of elaim 47 under conditions wherain the nudeic =cid is exprassed.

&
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A method for suppressing aciivation of 2 cell of the kmmune system, comptising
treating the cell with & composition of any of claims 1 to 38.

A method far suppressing proliferation of a cefl ¢f the immune system, comprising
treating the cell with a composition of any of claims 1 to 38.

A methad for suppressing (L-2 secretion by a cell of the immune system, comprising
treating the cell with a composition of any of claims 1 to 39

A method of suppressing the interaction of a cell of the immune system with another
cell, comprising contacting the cell with the compaosition of any of clafims 1 10 39.

A meinod for immunosuppressing a patient, comprising administering to the patient
an effective amount of a composition of any of claims 1 to 39.

A method for killing a cell expressing an antigen on the surface of said cell
comprising the step of treating the cell with a compasition including a plurality of
antibody based antigen-binding domains of any one of claims 1 to 36, wherein said
antibody based antipen-binding domains are part of at least one multivalent
palypeptide, and where neither cytotexic entities nor immunotlogical mechanisms are
needed to cause of lead to said killing.

The method according to claim 54, whersin said antigen is HLA DR.

The use according to claim 44, wherein said freatment is the treatment of a disorder

aglected from rheumatoid arthritis, juventle aribritis, muitiple sclerosis, Grave's

disease, insulin-dependent diabetes, narcolepsy, psoriasis, systemic lupus
erythermatosus, ankylosing spondylitie, transplant rejecfion, graft vs. host disease,
Hashimoto's disease, myasthenia gravis, pemphigus vulgaris, glomerulonephriis,
thyroiditis, pancrsatitis, insulitis, primary biliary cirrhosis, irritable bowsl disease and
Bjogren syndrome.

The use according 1o claim 44, wherein said freatmant is the treatment of 2 disorder
selected from myasiheria gravis, rheumatoid arthritis, muttiple scleresis, transplant
rejection and graft vs. host disease.

A method to identify patients that can be treated with a composition of any ons of
claims 1 ta 38, formulated in a pharmaceutically acceptaide camier andfor dituent,
comprising the steps of
Isalgting cells from a patient;
Contacting said cells with the composition of any one of claims 1 to 38
Measuring the degree of killing, immunosuppression, IL2 secretion or
proliferation of said cells.

&I

JP 2004-500847 A 2004.1.15



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

39.

a0.

&1.

52

a3,

B84,

5.

(157)
WO 01/R733R POTIUSOTAS626

A kit to identify patlents that can be treated with a composition of any of claims 1 to
38§, formulated in a pharmaceutically acceptable carrier andfer diluent, comprising

d. A compositicn of any of claims 1 to 3%

a. Means 1o measure the degres of kiling or immunosuppression, IL2 secretion

or proliferation of said cells

A it comprising

i a composition according to any one of claims 1 to 38, and

Q. a cross-Inking moiety.
A kit comprising

h. a composifion according te any one of daims 1 o 30 or the diagnostic

composition of claim 43, and

I, a detectable moisty or moieties, and

2 raagents andfor solutions to effect andfor detect binding of (i. ) to an antigen.
A cytotoxic composition comprising & compoesition of any one of clams 1 to 38
cperably linked [o a cytotoxic agent.
An immunogenic compasition comprising a composition of any one of claims 1 to 28
operably linked to an immuncgenic agent.
A method le kil & cell expressing an antigen on ine surface of said cell, comprising
contacting said celi with a composition of any ane of daims 1 1o 38 operably linked to
a3 cytotovic or immunogenic agent.
The use of a composition of any ona of clzims 1 to 38 oparably finked ta a cytotoxic
or immuncgeanic agent for {he preparation of a pharmaceutical composftion for the
treaiment of animals

" A method for conducting a phammaceuiical business comprising:

€8.

i} isoiating one or more anfibody based antigen-binding
domzins that bind to MHC class W expressed on 1he surface of buman
rells with a Kd of 1uM or less;

(ii} genératfng & composition comprising sald antibody based
antigen-binding domains, which somposition is immunosuppressant
with an IC50 of 100nM or less;

{iiiy ronducting therapeutic profiing of said composition for
efficacy and toxicHy in animals;

R2
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() preparing & package Inserl describing the use of said
composition far immunosuparession therapy; and

) marketng  said composition for use as  an

immuncsuppressant.

A method for conducting 2 life sciznce business comprising:

iy isplating one or more antibcdy based antigen-binding
domains that bind 1o MHC class Il expressed on the surface of human
cells with a Kd of 1TuM or less;

{ii) generating a composition comprising said antibody based
antigen-binding domains, which composition is immuncsuppressant
with an 1C50 of 100nM or less;

(iii} licensing, jointly developing or selling, ta a third party, the

rights for selling said composition.

The methad of any of claims B8 or 67, wherein the antibody based anfigen-binding
domain is ispiated by a method which includes

a isolation of VL and VH domains of human composition from a recombinant
antibody library by ability to bind to HLA DR,

b. generating a [brary of variants at ieast one of the CDR1, CDRZ and CDR3
sequences of one or both of the VL. and VH domains, and

c. isolation of VL and VH domains from the library of variants by ability to hind to
HLA DR with a Kd of 1pM or less.

The method of any of daims 66 to 63, wherein anfibody based antigen-binding
domain is a combination of YH and‘ VL demains found in the clones taken from the
list of MS-GPC-1, MS-GP{-2, MS-GPC-3, M5-GPC-4, M3-GPC-5, M3-GPC-6, MS-
GPC-7, MS-GPC-8, MS-GPC-10, MS-GPC-11, M&-GPC-14, MS-GPC-15, M3-GPC-
16, MS-GPC-8-1, M3-GPC-8-6, M3-GPC-8-9, MS-GPC-8-10, MS-GPC-8-17, MS-
GPC-8-18, MS-GPC-8-27, MS-GPC-8-6-2, MS-GPC-8-6-19, MS-GPC-8-6-27, MS-
GPG-8-6-45, M8-GPC-3-6-13, M5-GPC-8-6-47, MS-GPC-8-10-57, MS-GPC-8-27-7,
MS-GPC-8-27-10 and MS-GPC-8-27-41.

R
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AGRCCATGOG
TCTCGTACGS

ACTCTTACCE
TGAGARTGEC

AAGTGCAATT
TTCACGTTRA

GTGAARGTGA
CRCTTTCACT

TAGUTGEGTCE
BTCGRCCCAT

TTATTCCGAT
BATRACGCTA

BeLEIX

GTGACCATTA
CRCTGGTAAT

CAGCOCTGCOCT
GTCGGACGCA

ATCGTATGTA
TAGCATRCAT

Blpl

Celll

AGCTCAGCEG
TCGAGTCGCC

TEGCGATEET

18152

Figure 11 (cont)

TAGGAGRRRA
ATCCTCTTTT

TTGCTITTCA
AACGAGRAGT

GETTCAGTCT
CCAAGTCAGA

GCTGCABRGC
CEACGTTTCG

CECCARGCCC
GUEGTTCCGEE

TTTTGGCACG
ARBACOCTGC

COGCGGATGA
GGCGUCTACT

AGCGRAGATA
TCGCTITCTAT

TAATATGGAT
ATTATACCTA

GTGGCGETTC
CACCGCCAAG

TAARRTGARD
ATTTTACTIT

CCCCTITTAC
GGGGACAATSE

GOCCGCREARG
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CARAGCACTA
GITTCGEGAT

CARAGCCGAC
GTTTCGECTG

TGAAARRAMCC

TTECACTGEC
ADCGTGACCG

TACARAGLTG
ATGTTTCTAC

GGGCAGCRGC

CCGCGLCTTIC

CTCCEEAGGH
GRAGGLCTCCS

CTCGGCAGGS
GACCCGTCCr

GCGAACTACS
COCTTEATEC

ARGCACCAGC
TTCETIGETCS

CCECCATGTA

ACTTITTITTGC

ACTTTTAGCA
TGAARRTCGT

TCTCGAGTGE
RAGAGCTCACC

COCACARGTT
GCGTCTTCAA

ACCGCGTATA
TGGCGCATAT

CCCOTCETOG

GCTATGCGAT
CGRTRCGCTA

ATGGGCGECA
TACCCECCGET

BStEIL
TCACGECCEE
ROTCCCEECC

TGGRRCTGRG
ACCTTGACTC

EssHII

TTATTGCGC

CGTTATTATG

GCCGGCACAT BATAACGUGC GCAATAARTAC

TATTEGGECC AAGGCACCCT GOTGBCGGTT
ATAACCCCGE TTCCGTOGGA COACTGCOAR

TEGCEGCGAT GGEAGCGETG GCGETGETTC
ACCGCCGOCA CCCTCOGCCAC CGCCACCAAG

EcoRV

CCTTCCGATA TCCAACTGAAC COAQUCCCCT TCASTGAGCE
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ACCGECCACTA
SexhI
551 TTGCACCAGH
ANCETEETCC
601 GATRRATACG
CTATTTATGEC
651 GGTGATTTAT
CCACTAAATR
EamHI
701 GUGGATCCAA
CECCTARGTT
BpulT
BbsT
751 GUGGARGACG
CECCTTCTGEC
B0l TCCIGTGTTT
BUGACAURAA
851 RAGUAGARGCT
TCQTCTTOSA
01l TUCGEGSTGATT
AGGCCACTAR
951 GACCGRBAAT
CTGGCTTTTA
1001 TTGATTCOTGT
ARACTAAGRCA
1951  GACGTTTCCG

CTGCRAAGGC

19452

CCRAGGCTAT

TCRGACCCCGE
AGTCTGGECGC

AGCTTGACTG

CETATCTOGT
GCATAGAGCA

CGAGCTGGTA
GCTCCACCAT

GATGRTTCTG
CTACTARGRC

CAGCGECRAC
GTCGCOGITG

ARBCCGATTA
TTCICCTAAT

GECGGCGGELA
COBCCECCET

GATCTCTGAG
CTAGAGACTC

TTGATTATGA
AACTAATACT

GCCGATGAAR
CGGCTACTTT

CGCTACTGAT
GCRATZROTR

GCCTTGCTAR
CGGAACGRTT

CCAGCAGAAR
GOTCGTCTTT

(177)
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GGTCGSGCGEA BGTCACTCEC

GTAGCERCGR TGUGOTGEEC
CATCECCECT ACGCGBACCCE

CCCGEECAGGE CGCCAGTTCT
GGBRCCCETOC GCGGTCARGR

Beulel

ACCGTCCOTC
TGGCRGGGAG

ACCGCGROTC
TEECELTEGE

TTATTECCAG
AATRACGGTC

CGARGTTARC
GUTTCARTTG

GRGGATCTGA
CTCCTAGACT

ARAGATGGCA
TTTCTACCGT

AGGUATCCCG GARCGCTTTIA
TCCGTAGGRC CTTGCGARAT

TGACCATTAG CEGCACTCAG
ACTGGTAATC GUCGTGAGTC

AGCTATCACG CTCATATGCOS
TCGATACTCEC GAGTATACGC

Mscl ECoRI

CGTTCTTGEC CAGGAATTCG
GUBAGAACCE GTCCTTARAGC

ACTRGGGTGG TGGCTCTGET
TEATCOTACS ACCCAGACCA

DACGCTAATA AGGGGGCTIART
TTGCGATTAT TCCCCCGATA

gIIIseqs 100,0%

ACGCGCTRCA
TECGOCATET

TACGGTGCTG
ATGLCRCGAC

TGGTAARTGGT
ACCATTRCCE

GTCTEACGCT ARAGGCARAC
CRGRCTGCGA TTTCCGTTTG

Clal
CTATCGATGE TTTCATTGGET
GATAGCTACC ARRGTAACCA

GCTACTGGTG ATTTTGCTGE
CGATGACCAC TARAACGACC
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CTCTAATTOC
GAGATTARGG

TEAATARTTT
AUTTATTARA

CGCCCTTTTG
GLEGGARART

TGACARRATL
ACTGTTTTRT

CCACCTTTAT
GGTGGARATA

CAGTCTTGAT
CTCAGAACTA

ACATTTTTIT
TGTRRABARA

TAARATTCGT
ATTTTAABCG

GCCGARATCG
CGGCTTTAGC

GTTEAGTETT
CARCTCACAZ

BCTCCARIGT
TGAGGTTGOA

CGAGRACZCAT
GCTCTTGGETA

ACTAAATCGG
TGATTTAGCC

RGCCGECGAA
TCGGCOGOTT

GCTAGGAQGC
CGRTCCOGOG

CGCCECECTT
GOGGCECGAL

AGGCCAGCAR
TCCOSTCETT

TCCRTAGGCT
AGGTATCCEA

S

CARATOGCTC
GTTTACCGRG

CCGTCAATAT
GGCAGTTATA

TCTTTEGCIC
AGARACCCCG

AMNCTTATTCC
TTGARTAAGE

GTATGTATTT
CATACATRZA

HindIli
RAAGCTTGACC TGTGARGTGRA AAMATEECEC
TTCEAACTEG ACACTTCACT TTTTACCECG

OGIIIZ

BARGTCGETGA
TTCAGCCACT

TTACCTTCCC
ARTGGBAGGG

TGETARARCCA
BCCATTTGGT

GTEGTATCTT
CACCACAGRR

TCTACGTTTE
AGATGCARAC

(178)
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CGGTGATAAT
GOOACTATTA

TCCCTCRATC
AGGGAGTTAG

TATGAATTTT
ATACTTAAAR

TECGTTTCTT
ACGCAAAGRR

CTAACATACT
GATTGTATGEA

L00.0%

TETCTGCOGET
ACAGACGGCA

GTITARATTTT
CAATTTAARA

GUAARATCCC
CGTTTTAGGG

GTTCCAGTTT
CAACCTCAAA

CAMMGGECEA
GTTTCCCEOT

CACCCTALTC
GTGGGATTAG

ARCCCTARARG
TTGGGATTTC

COTGOCEMEA
GCACCGCTCT

TGGCRAGTGT
ACCETTCACA

RATGCGCCGO
TTACGCGGOG

AAGGCCRAGGR
TTCCGETCCT

COGCCCCoCT
GGCGREGEGA

TTAATCGARAT
AATTACTTTA

TGTTAALTCR
ACRATTTAGT

TTATAALTCH
BAATATTTAGT

BERACALGRG
CCTTETTOTC

ARRRCCGETCT
TTTTEGECRGA

ABRGTTTTITG
TTCARARRAL

GCAGCCOUCE
QUTCGEEEET

AAGGAAGEGEA
TTCCTTCCCT

RGCGCGTCACS
TCGCCAGTGC

TACASCGCGC
ATGETCCCECa

ACCGTARARDL
TGGCATTTTT

SACEAGZCATC
CTGCTCCTAG

TETARACGTT
ACATTTGCAR

GCTCATTTIT
CCAGTAAMAL

ARRGAATAGH
TTTCTTRATCT

TCCACTATTA
AGGTGATART

ATCAGGCUCA
TAGTCCOGET

GGETCGRGGT
CCCAGCTCCR

ATTTRERGUT
TRRATCTCER

AGARRCCCRR
TCTTTCGCTIT

CTECECGTAA
GACBUGCATT

GTGUTAGCCA.
CACGATCGGT

GGLOGLGTTA
COGGCGCAAC

ACAPRARATCG
TETTTTTAZC

TCACCTTTAR
BGTGGRARTT

GETTGAATGT
CCAACTTACA

CTATTGATTG
GATALCTAAC

TTATRTCTTS
AARTATACRAC

GCATAATAAG
CECATTATTC

AGATTGTGUG
TCTARCACGC

ARTATTITGT
TTATZ288CH

TAACCARTAG
ATTGGTTATC

CCGAGATALG
BECTCTATCC

RAGARCGTGEG
TTCTTGECACC

TCEGCCOACTAR
ACCGGETEAT

GCCGTARRGC
COGCATTTCG

TGACGEGERA
ACTGCCCCTT

AGGAGCEGOT
TCCTCGCCCG

CCACCACACCT
QETEETETEE

TGETGRGCAAA
ACACTCGTTT

CTGGOGTTTT
GACCCCARRA

ACGCTCARGT
TGCERGTTCA
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pates)

CRGAGGTGGC CGARACCCGAL AGGACTATRL

WU 01/RT33R
2001

GTCTCCACCE

2051 TGERAGCTEC

ACCTTCEAGE

2101 ACCTGTOCGE

TGEACAGGCR

2151 CGCTGTAGGT

GCGRCATCCA

paLl

2201 TGTECACGAA

ACRCETECTT

2251 ATCGTCTTGA

TRECRGRACT

2301 GCCACTGGTA

CGETEACCAT

2351 GTECTTGAAG

CARGARLTTC

2401 GTATCTECGS

CATAGRCGCG

2451 TCTTGATOCG

AGRACTAGGC

2501 CARGCAGCAG

GTTCOTCGTC

25581  TOTTTTCTAC

AGARBAGATG

2601 ATTTTEGTCA

TABAACCAGT

2651 AADARAATTA

TETTTTTAAT

2701 TTAARGCATTIC

AATTCGTARS

2751 AATCGCCAGE

TTAGCEETCE

2801 TAGTCARBAC

ATCACTTTTG

2851  AARCTGOTGR

TTTGACCACT

CITTEGECTE

CTOGRGCECT
GRGUACGCGR

CTTTCTCCCT
BAAMGAGGGA

ATCTCAGTTC
TAGAGTCAAG

CCCCCCGTTC
GGGEEECAAR

GTCCARCCOG
CABCTTEEGEC

ACAQGATTAG
TGETCCTAATC

TEGTEGECCTA
ACCACCGGAT

TCTGCTGTRG
AGACGACATC

GCARRCAAAT
CGTTTGTTTG

ATTACGCGCR
TARTGCGCGT

GGGETCTGAC
CCCCAGRACTGE

GATCTAGCAC
CTAGATCGTE

CRCCodeone
QCGEGGLGGEGE

TGUCCACATS
ACGGCTCETAC

GGCATCAGCA
COGTAGTCGT

GGEGGECGARG
COCCCGTTE

AACTCACCCA
TTGAGTEGGT

TCCTGATATT

CTCCTETTCC
GAGGACLAGH

TCOGGAAGCE
AGCCOTTCAC

GETGTAGBETC
CCACATCCAG

ACTCCGACCG
TCAGACTHEAEC

GTAAGACACG
CRTTCTETGS

CAGAGLGRGG
GTCTCECOTCC

ACTACGGCTR
TGATGCCGAT

CCAGTTACTT
GGTCAATGGA

CRCCGCTEET
GTGGCGACCA

GRARAARLGE
CTTTTTTICC

GCTCAGTGEA
CGRETCACCT

CAGECGTTTA
FLCOGCAMAT

TGCCACTCAT
ACGOTGAGTA

GAAGCOCATCA
CTTCOETAGT

CCTTOTCGCC
BGAACACCEG

ARGTTIGTCCA
TTCAATRGET

GGOATTEECT
CQOCTARCCGA

(179)
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AGATACCRAGG
TCTATGGTCC

GACCCTSECCG
CTEEEACGGT

TEECECTTTC
ACCECCARAG

QTTCBCTCCA
CAAGCGRAGGT

CTOCGOCTTA
GACGCGCEART

ACTTATCGCC
TGRATAGCGEGE

TATGTAGECG
ATACATCCGC

CACTAGAAGA
GTGATCTTCT

TCGGAARAAG
AGCCTTTTTC

AGCGGIGGTT
TCGCCACCRA

ATCTCAAGRA
TAGAGTTCTT

RCGARARCTC
TGCPTTTGAG

AGGGCACCAR
TCCCETGETT

CGCRGTACTG
GOGTCATGEAC

CAAACGGUAT
GTTTGCCGTR

TTGCOTATAR
ARCGCATATT

TATTGGUTAC
ATALCCGATG

GAGACGRARA
CTCTGCTTTT

CETITTCCCCC
GCRLAGGEGEG

CTTACCGGAT
GAATGGCCTA

TCATAGCTCA
AGTATCGAGT

AGCTGRGCTG
TCGACCCGAC

TCCGGTRRCT
AGACCATTGA

ACTGRCRECA
TGACCGTCGT

GTGOTACAGA
CACGATGTCT

ACAGTATTTE
TETCATARAC

AGTTGGETAGC
TCARCCATLG

TTTTTGTTTG
ARRALCARRC

GATCCTTTIGR
CTAGGABACT

ACGTTARGOG
TECAATTCCC

TRAACTGLCCTT
ATTGACGGEAR

TTCTREATTCA
ARCATTAAGT

GATGAACCTG
CTBCTTEGAC

TATTTGCCCA
ATAARRCGEET

GTTTAARTCA
CAAATTTAGT

ACATATTOTC
TGTATAAGRG
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WO 017358
2901  AATARACCCT
TTATTTGEER

2951  CTTGOGAATA
GAACGCTTAT

3001 CRGAGCGATG
GTCTOGCTAC

3051 GTGARCACTA
CACTTETGAT

3101 ACTCCGOGTG
TGRGECCEAT

3151 TARBACTTGT
ATTTTGARCA

3201 CAGCTGAACE
GTCGACTTGE

1251 CARRATGTTC
GIITTACAAG

3301 GTGATTTTTT
CACTARARAA

3351 CTCABARRAT
GAGTTTTTTA

3401 AACCTCACEC
TTGERGTHCG

3451 GCTTTACACT
CGARNTGTGA

3501  ATAACAATTT
TATTGTTARA

22152

TTAGGGARAT
AATCCOTTTA

TATGTETAGR
ATACACATCT

ARARCGTTTC
TITTGCRAMG

TCCCATATCA
AGGGTATAGT

AGCATTCATC
TCGTAAGTAG

GCTTATTTTT
CGAATAARAA

GTCTECTTAT
CRGACCARATA

TTTACEATGC
ARATGCTACE

TCTCCATTTT
ACAGCTABAR

ACGLCCEETA
TGLEEELCAT

GACGTCTAAT
CTGCAGATTR

TTATGCTTCC
ALTACGARGS

AGECCAGETT
TOCGETCOAA

ARACTGCCGGA
TTGACGGCCT

AGTTTGCTCA
TCAARCGAGT

CCAGCTCACC
GETCEAGTEG

AGGCGEGEUAR
TCCRUCCGTT

CTTTACGGTC
GAAATOCCAG

AGCGTACATTG
TCCATGTAAC

CATTGGEATA
GTARCUCTAT

AGCTTCCTTAR
TCGAAGCRAT

GTEATCTTAT
CACTAGRATE

GTGAGTTAGC
CACTCRATCG

GGCTCGTATG
CCGAGUATAC

(180)
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TTCACCGTRA
AMGTGHCATT

AATCGTCGTG
TTAGCAGCAC

TGGABAACGG
ACCTTTITGCC

GTCTTTCATT
CAGMAAGTAA

GAATGTGAAT
CTTACRCTTA

TTTAARRRGG
ARATTTTTCC

ACCARCTEAC
TCETTGACTE

TATCAACGET
ATAGTTGCCA

GCTCCTGAAR
CEAGGACTTT

TTCATTRTGAE
BRGTAATACC

TCACTCATTA
AGTGAGTART

TTGIGTGGAA
AACRCACCTT

M13 Reverse primer 100.0%

CACARCAGGAR ACAGCTATGA CCATGATTAC
GIGTGTCCTT TGTUGATACT GGTAUTAATG

CACGCCACAT
GTGCGGTGETA

GTATTCACTC
CATARGTGAG

TCTAACARGG
ACARTTGTTCC

GCCATACGGA
COGTATECCT

AARGGECCGGEA
TTTCCEGCCT

CCGTAATEIC
GOCATTATAG

TEARATECCT
ACTTTACGGA

GETATATCCR
CCRTRATAGGT

ATCTCGATAR
TAGAGCTATT

TGARACTTCG
RCTTTCAACC

GGUALOCCAG
CUGTGEGGETC

TTCTGAGCGG
AACACTCEOC

Xbal

GAATTTCT
CTTARAGE
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Figure 12 (cont)

TCTAGRECAT GCGTAGGAGE
AGATCTCGTA CGCATCCTCT

GGUACTCTTA CCOGTTGCTCT
CCGTGAGAAT GGUAACCACSE

ATGAAGTGCA ATTGGTCGRA
TACTTCACGT TAACCACCTT

AGCUTGCETC TOAGCTECAC
TCGGACGUAG RUTCGACGCG

GATGAGUTGE GTGCGCCAAG
CTACTCGACC CACGCOGETTC

CEATTAGCGG TAGCGECGEGC
GCTALTCGCC ATCGCCGCOG

CETTTTACCE TTTCACGTGR
GUAAAATGOT AAAGTGCACT

GARCACCOTA
CTTGTCGGRC

AGRAGCATIT
TCTTCGTRAR

CGTGCGEAATD
GCACGICTITC

TTCTCCTRAG
BAGBRECATTC

AAMRTARBATE
TTTATTTTAC

TCACCCCTAT
RQTGEEGGACA

BOCGGCGEGECT
TCECCGLOGE

BepET
GECCTCCGER
CCEEABELCT

CCCUTGEEEAR
GEGGACCOTT

AGCACCTATT
TCGTGGATAR

BstBI
Catur
“Sepv

TARTTCOARA
ATTRAGOTTT

ATRCCECCOT
TATGCCGGCA

BATTGGTTTE
TTAACCRAAC

(182)

POCTIUSOIAS026

ARBCAARGCE
TTTETTTCST

TACCAAAZCC
ATGEETTTCCE

GCCTGOTGA
CGGACCACGT

TTTACCTTTA
BAATGEARAAT

GGGTCTCGRG

CCCAGBAGTTC

ATGCGGATAG
TACGCCTATC

ARCROOCTGT
TTETGGGACR

CTATTCCACT
GATARCGTGA

GACTACAARG
CTEARTGTTIC

BCCGEEGCRGT
TGGCCCGCCE

GUAGCTATGC
CGTCGATACG

TGEETGAGLG
ACCCACTCGC

CETGRARGGC
GCRCTTTCOG

ATCTGCAAAT
TAGACGTTTR

BssHII

GTATTATTGC GCECETETTA
CATARTAACG CGCGCACAAT

ATTATTGGGE CCAAGGCACC
TAATARCCCT GGTTCOGTGE
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WU 01/RT33R
451 CTGGTEACAS
GACCACTGCC
501 TERCGETGET
ACCGCCACCA
551  CACTGAGCCT
GIGACTCGGA
601 AGCAGCCAAR
TCETOGGTTT
Kpnl
AceESL
651 COTTCAARAA
GERAGTTTTT
701 ACCGTGCCRG
TGECACERTC
751 GATTTTACCC
CTAAARTGGE
801 TTATTRCCAG
ARTALCGETC

TTAGCTCAGC
BAATCGAGTCG

TCTCECEETE
ACGACCGCCAC

GCCACGTGACT
CGGTCACTGA

GCCTGOTACA
CGGACGACGT

CCAGGTCARA
GGTCCAGTTT

TGEGEETCCCE
ACCCCAGCGC

TGAARATTRG
ACTTTTAATC

CRGCATTATA
GTCGTAATAT

GGETGGCEGET
CCCACCGCCA

(183)

POCTIUSOIAS026

TCTEECGECE GTOGGAGCGE
AGACCECCGE CACCCTCGRC

EccRY

GTGETTCCGA
CACCAARGCT

CCGGGCHAGT
BECCCECTLG

TAGCRACGGC
ATCGTTGCOG

GOCOGUAGCT
CEGGLETIGA

GATCGTTTTA
CTAGCRLRAT

CCETGEICGARA
GGECACACCTT

CCACCCCGCT
CETCEEECCGE

TATCGTGATG ACCCAGRGCC
ATAGCACTAD TGECETCTCGE

Pstl
CTGCGAGCAT TAGCTGCRAGR
GACGCTCGTA ATCGACGTOT

Kpnl

AccebI

TATAACTATC TGOATTGETA
ATATTGEATLRG ACCTAACCAT

BTTAATTTAT CTGGGUABCA
TAATTABATA GRUCCGTCGET

GCEGCTCTGE ATCCGRCACT
CEOCGAGACC TAGGCCGTRG

Bpuhl

Bbsl
GCTCRAGACG TGLGCETGTA
CGACTTOTGS ACCCGCARCAT

MzaT
GACCTTTGGS CRGGGTACGA
CTGGAARCCGE GTCCCATECT
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WO OI/ARTIR
851 AAGTTGARAT
TTCAACTTTA
BssHII

201 GGLGCEOTET

COGCGOGACA

551  GAAGTGARRD

CTTCACTITIT
OGITIL3 100.

1001 ATTARAGGGG

TARTTTCCCT

1051 AACGTTAATA

ETGCRATTAT

1101 ATTTTTTAAC

TAAAARATTG

1151 AATAGLCCGA

TTATCTEGECT

1201 CTATTAARAGA

GATAATTTCT

1251 GGECGATGGEC

CCOGCTACCG

13101 CGAGGETGCCG

GUTCCACEGC

1351 AGACCTTGAC

TOTCEAMCTG

1401 AGCGAAAGGA

TCECTTTCOT

1451 GCGTARCCAC

CCCATTGGTG

26452

BEIWI BcoRI
TAAARCGETACG GAATTCGRCT
ATTTGCATGT CTTAAGCTGA

GEAGCCRCCC GCAGTTTGRR
COTCGGTEGE CGTCARRLTT

ATGGCGCAGA TTGTGCGACA
TACCGCGETCT BACACGCTGT
0%

GGOGGGGEGECC GECCTAGEGG
CCCCCCCOGG CCGGACCCCC

TTTTSTTARA ATTCSCGTTA
DAAAACAATTT TAMGCGCAAT

CAATAGGECCG ARATCGGCRA
GTTATCCAAC TTTAGCOGTT

GATAGGGTTG ARGTGTTGTTC
CTATCCCAAC TCACAACARG

ACGTGGACTC CARCGTCARAR
TGCACCTGAG GTTGCAGTTT

CCACTACGAG AACCATCACC
GATGATCCTC TTECTAGTEG

TAAAGCACTA AATCGGRACC
ATTTCGTGAT TTAGCCTTGE

GEECARRGCT GGCOGAACETG
CCCCTTTIGE COGCTTECAC

GUEGGEGCTA GORIGCTHEC
CEOCCGOGAT CCCGCBACCE

CACACCCOCC GUGCTTAATG
GTGTGGGLGE CGCGARTTAC

(184)

POCTIUSOIAS026

RTARAGRTGR CGRTGRACAAR
TATTTCTACT COCTACTGTTT

HindIiI
ARATGATARG CITGACCTGT
TTTACTATTC GRACTGGACA

OGIIIA 100.0%

TTTTTTTTGT CTGCCETTTA
ABRRRARRRCA CACGGCARAT

GGGGTGTACA TGRAATTGTA
CCCCACATGT ACTTTARCAT

AATTTTTETT AARTCAGCOTC
TTAARRACARL TYITAGTCGAG

AATCCCTTAT RABATCARLRG
TTAGGGAATA TTTAGTTTTC

CAGTTITGGAS CRAGRGTCCA
GTCAARCCTT GTTCTCRGGT

GOECERARRL CCOTCTATCR
CCOECTTTTT GGCAGATAGT

CTARTCAAGT TITTTGGGGET
CATTAGTTCA RRAAACCCCA

CTAAABGEAG CCCCCGATTT
GRTTTCCCTC GGAGEITARA

GCCAGAAAGT ARGGGRAGRA
CECTCTTTCC TTCCCTTOTT

AROTETAGCG GTCACGCTEC
TTCACATCIGC CAGTGCGACS

CGCCGCTACR GEGUGCGTEC
GCGGCGATGT CCOGCGCACH
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WO OI/ARTIR

101

1581

1601

1651

1701

1751

1BQ1

1451

1801

1551

2001

2081

2101

2151

2201

2251

2301

2351

TAGACTAGTC
ATOTGATCAC

CRARACGECT
GTTITGCCGE

COCTTTCCAG
GCGAARAGGTC

ALCGCGOGEG
TTGIGCGUCC

TTTCACCACT
AAAGTGETCA

GRGAGAGTTG
CTCICTCAAC

TCCTGTTTGA
BCGACARRCT

ATCGTCGETAT
TRGCAGCATA

CROTAATGGC
GCCATTRACCG

ATCGCAGTGG
TAGCGTCACT

ACCGGACATG
TEGCCTATAL

GATTGCGAGT
CTRRCGCTCA

ACAGAACTTA
TGTCTTGRAT

GACCAGATGC
CTBGTCTACG

TACTGTTGAT
ATGRCARCTA

TTAGTGCAGE
AATCRCETCC

GTTRATRATC
CAATTATTAG

CTTTACAGGC
GAARTGTCOG

5T

TTTARACCGG
AMRATTTEECC

TCCTGTCAGG
AGGACAGTCC

TCEEEARACC
BECCCTTTGGE

GRAGAGGCGGT
CTCTCCGUCA

GAGACGCGCA
CTCTECCCGT

CRGOBAGCGE
GTCGTTCGCC

TGGTGGTCAG
ACCACCAGTC

CCCACTACCG
GEGTGATGEC

ACGCATTACG
TGCGTAACGT

GRRACGATGCC
CTTGCTACGS

GCACTCCAGT
COTGAGGTCA

GRGATATTTA
CICTATRAAT

ATEGGCCAGT
TACCCCETCG

TCCACGCCCR
AQGTGCGGGT

GGETGTCTRE
CCCACAGACT

CAGCTTCCAC
GTCGAAGGTS

AGCCCRCTGA
TCGGETGACT

TTOGACGCCG
ARGCTGCGEGEL

ACCGEGGRGGE
TEECCOCCCC

AAGCCGCTTT
TICGRCGARR

TGTCETGCCA
ACAGCACGGT

TTGCGTATTG
ARCGCATAARC

ACAGCTGATT
TEFTCGACTAR

TOCACECTEE
AGGTGUGACC

CGGCGGGATA
GCCGCCCTAT

AGATGTCOGC
TCTACAGECG

CCCAGCRACA
GGGTCOGCEET

CTCATTCAGC
GAGTRRACTCG

CECCTTCCOG
CGCEGARGGET

TGCCAGCTAG
ACGGTCGETC

TRAACAGOGCG
AITGTOGOGC

GTCGCGTRCC
CAGCGCATGEE

TCAGAGRCAT
AGTCTCTGTA

AGCAATRGCA
TCOTTATCET

CACGTTGCGC
GTGCARCETE

CTTCETTCTA
GARGCARGAT

(185)

POCTIUSOIAS026

GGCTTAAGTG GGUTGCAARR
CCGAATTCAC CCGACGTTTT

TATCGEGTAG CCTCACTGCC
ATAGCCCATC GOAGTGACGE

SCTECATCAS TEAATCEEON
CGACGTAGTC ACTTAGCCGG

GEAGCCAGGE TGETTTTTCT
COTCGETOCC ACCAARRAGA

GCCCTTCACC GCCTGECCCT
CGGEAAGTGE CEEACCEGGA

TTTGCCCCAG CRGGCCRARA
BAACGEEETC GTCCGCTTTT

TAACATGAGC TGTCCTCGGT
ATTGTACTCG ACAGGAGCCA

ACCAADGUGC AGCCCGCACT
TGETTEUGLE TCGEGGLUTGA

TCTGATCGTT GGCARCCAGC
BRGACTAGCARA CCGTTGETCG

ATTTGCATGE TTTGTTGAAR
TAARCGTACCT BRRCRACTTT

TTCCGCTATC GGCTEAATTT
ARGGUGATRG CCGACTTARA

CCAGACGUAG ACGUGUOGAG
GGTOIGCETC TGCGCGGITC

ATTTGECTEET GECCCAATGC
TAARACGACCA CCEGETTACG

GTCCTCATGE GAGARRATAM
CAGGAGTACC CTCTTTTATT

CRAGARATAA CGCOGGAARCH
GTTCTTTATT GLEGCCTTGT

TCCTGGTCAT CCAGCGGATA
AGEACCAGTR GGTOGCCTAT

ApaLl
GAGRAGATTG TGCACCGCCG
CTCTTOTARS ROGTGECGEC

CCATCGACAC GACCACGCTC
GGTAGCTGTG CTGETUECGAC
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WO 01KT338
2401  GCACCCAGTT
CGTUGETCAR

2451  CGOGTOCAGE
GEGHBCETCC

2501 TECCCGOCAR
ACGGGOGETC

9551 ATCGCCGCTT
TAGCGECGAR

2601 GTTORCCACS
CARGTGOTGC

2651 CRTCGTATAA
GTAGCATATT

3701 TCOGGGOGCT
AGGUCCGCGA

2751 AGCCRTGIGA
TUGGTACACT

2801 COTTECTGAEC
GORACGACCS

2B51  AATCGACGCT
TTAGCTGCEA

2901 CCAGGCGTTT
GETCCGCRRAA

2851 TQCOGCTTAC
ACGGCGAATS

2001 CTTTCTCATA
GARAGAGTAT

3051 CTCCABGOTS
GAGGTTCGAC

3101 CCTTATCCOG
GOAATAGECT

3151  TCGOCACTGS
AGCGGTGRCC

1301 AGGCGETGOT
TECGCCACGA.

3251 GARGAACAGT
CTTCTTGTCA

2852

CRTCCEOCCE
CTAGCCGECGT

GCCAGACTGR
CEETCTGACC

TTETTGTGCC
ALCARCACGE

CCRCTTTTTC
GGTGARRBAG

CEEGAARCGE
GCCCPTTECC

CGTTACTGGT
GCAATGLCCA

ATCATGCCAT
TACTACCGTA

GUARARGGCC
CGETTTTCCGG

GTTTTTCCAT
CAARAAGGTA

CAAGTCAGRG
GTTCAGTCTIC

CCCCCTGGRAA
GGGEGACCTT

CGGATACCTG
GCCTATGGAC

GCTCACGLTG
CGAGTGCGAC

AGATTTRATC
TCTARRTTAG

AGGTGHCARC
TCCACCETTE

ACGCGGTTAG
TGCGCCAATC

CCECETTTTC
GGECGCARRAG

TCTGATARGA
AGRCTATTCT

TTCACATTCR
AAGTGTRAGT

ACCGCGARAG
TGGCCECTTTC

AGCARDIGGC
TCETTTTCCG

ROGCTCCGOC
TCCGAGGCEE

QTGOCCRRRC
CACCGECTTTG

GCTCCUTCGT
CGAGGGAGCA

TCCGCCTTTC
RGECGGAMNG

TAGGTATCTC
ATCCATAGAD

CGCTGTGTGE
COGACACACG

TARCTATCGT
ATTGATAGCA

CAGCAZCCAC
GTCGTCRGETIG

ACAGAGTTCT
TGETCTCAAGA

ATTTGGTATC
TAALCCATAG

AQGAACCCCC
TECTTEEAES

CTTGAGTCCA
GARCTCAGET

TEGETAMCRGG
ACCATTGTCC

TGARGTGGTS
ACTTCACCAC

TGCSCTCTG
ACGCGAGALG

(186)

POCTIUSOIAS026

GCCECARCAR
CEECECTETT

GUCARTCAGC
COGTTAGTCG

GAATGTRATT
CTTACRTTAR

GCAGARRCGT
CGTCTTTECA

GACACCGEECA
CTEICGCCET

CCRCCCTGRA
GETEGGACTT

GTTTTGCGCC
CRAAACGCGSE

CAGGAACCGT
GTCOTTEECR

CCCCTGACGA
GOGGACTECT

CCGACAGGAC
GGECTGTCCTG

GUGCTCTCCT
CGCGAGAGGR

TCCCTTCGGG
AGGGAAGCCC

AGTTCGETGT
TCARGCCACA

CGTTCRGLCC
GUARGTCGGG

ACCOGGTARG
TEEECCATTC

ATTACCAGAG
TAATCGTCTC

GCCTAACTAC
CGGATTGATS

TGTACCCAGT
ACATCGETCA

TITECGEACGE
ARACECTECD

ARCGACTGTT
TTGCTEACKR

CAGCTCCGCC
GTCGEAGECGE

GECTEECCTE
CCCATCGGAT

TACTCTGCGR
ATGAGACGCT

TTEACTCTCT
ARCTGAGAGR

ATTCGATECT
TAAGCTACGHE

ARAARGGTCG
TTTTTCCEGC

GCATCACARL
CSTACTCTTT

TATAARGATA
ATATTTCTAT

GTTCCGRACCC
CARGGCTGGG

AACCOTGGLG
TTCGCRCCEC

BECTCETTCG
TCCRCCARCGC

GACCGCTGCG
CTGGCERCGT

ACRCGACTTR
TGTGCTEART

CORAGTATET
GCTCCATACA

GGCTACACTA
CCGATGTGAT

TACCTTCGGA
ATGEARGCCT
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WO 0187338
3301 ARAAGAGTTS
TTTTCTCARC
3351 TGGTITTTIT,
ACCALRAARD
3401 ARGAAGRTCC
TTCTTCTAGG
3451 ARCTCACGTT
TTCAGTECAR
3501 ACCAATAACT
TEGTTATTGA
3551 TACTGTTGTA
ATGACADCAT
3601 GGCATGATGA
CCGTACTACT
3651 TATAATATTT
ATATTATARA
3701 GCTACGTTTA
CGATGCAART
3751 GARAARCATA
CTTTITGTAT
3801 CETAACACGC
GEATTGTGCG
3851 TCGTGGTATT
AGCACCATAR
3901 AACGGTGTIR
TTGCCACATT
3251 TCATTGCCAT
AGTAACCCTA
4001 TGAATARAGG
ACTTATTTCC
4051 AMAGCGCCETA
TTTCCHEECAT
4101 CTGACTGAAA
GACTGACTTT
4151 ACGCTGGTAT
TECCACCATA
4201 TGRADMATCTC

BRCTTTTRGAG

2951

GTAGCTCTTG
CATCGAGARC

GITTGECRAAGT
CADACGTTCG

TTTGATCTTT
ARRACTAGAAR

ARGEGATTTT
TTCCCTRRRL

GCCTTARADA,
CEEMATTTTT

ATTCATTAAG
TRAGTARTTC

ACCTGRRTCG
TGEACTTAGC

GOCCATAGTE
CGGETATCAC

AATCARZRCT
TTAGTTTTGA

TTCTCARTAR
ARGAGTTATT

CACATCTTGEC
GTGETAGAACG

CACTCCAGAS
GTGACGTCTC

CRBGGGTGAA
GTTCCCACTT

ACGEAACTCC
TGCCTTGAGH

CCGEATARLA
GGCCTATTTT

ATATCCAGCT
TATAGGETCGA

TECCTCAARR
ACGGAGTITT

ATCCRGTGAT
TAGGTCACTA

GATARCTCRA
CTATTGAGTT

ATCO3GCRAA
TAGGCCETTT

AGCAGATTAC
TCETCTALATG

TCTACSGEGT
BAERTACCCCA

GGTCAGATCT
COAGTCTAGR

AATTACGCCC
TTAATGCEGE

CATTCTGCCE
GTRRGACGEEC

CCAGCGGCAT
GETOGCCGTA

ARRMCGGEGEE
TTTTGCCCCC

GETGAARCTC
CCRUTTTGRG

ACCCTTTAGG
TEECAANTCC

GAATRTATGT
CTTATATACA

CGATGARAAC
GCTACTTTTG

CACTATCCCA
GTGATAGGGT

GQEETGAECAT
CCCACTCGTA

CTTGETECTTA
GRACACCART

GAACGCTCTG
CTTECCAGAC

TGTTCTTITAC
BCAAGARATG

TTTTITCTCC
AMADRPRGACG

ARAATACGCC
TTTTATGCEE

(

187)

POCTIUSOIAS026

CALRCCACCG
CTTTGETGON

GUGCAGAARA
CECGTCTTTT

CTGACGCTCA
GACTGEC3AAT

AGCACCAGGC
TOGTRGTCCE

CECQCTGUCA
GUGGGEACGEAET

BCATGGAAGT
TGTACCTTCG

CAGCACCTTG
GTCCTGGAAL

CCGRAGAAGTT
GCTTCTITCAR

ACCCAGGEAT
TGEETCCCTA

GARATAGGCC
CTTIATCCCE

GTAGAARCTE
CATCTITTGEAC

GTTTCAGTTT
CAARGTCARA

TATCACCAGT
ATAGTGGTCG

TCATCAGGCGE
AGBTAGTCCSEC

TITTTICTTTA
ARPARGARAT

GTTATRGGTA
CAATATCCAT

GARTGCCATTG
CTACGGTARC

ATTTTAGCTT
TARBATCGRA

CGETRGTGAT
GCCARTCROTR

CTHATAGOCE
GACCRATCGCC

PAAAGGATCTC
TTT{CTAGAG

GTGGRACGAA
CACCTTGCTT

GITTRAGGEC
CABATTCOCG

CTCATCGCAG
GAGTAGCGTC

CATCACRAAC
GTAGTGTTTG

TCGCCTTACE
BOCGGRROGC

OTCCATRTTG
CASGTATANC

TERCTIAGAC
ACCEACTCTG

AGGTTTTCRC
TCCAARRGTG

CCCGARATCC
GGEUCTTTAGT

GUTCATGEAR
CGAGTACCTT

TCACCGICTT
AGTGGCAGARL

COCAAGAATG
COATTOTTAC

CGETCTTTIAA
GOCAGRARTT

CATTGAGCAR
GTARCTCCETT

CORTATATCA
CCTATATAGT

CETTAGCTOC
GGARTCGRAGSG

CITATTTICAT
CRATAARGTR
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WO 0187338
4251 TATCGTGARA
ATARCCACTTT
4301 CATTAGBCAC
GTRATCCGTE
4351 TGGRATTGETG
ACCTTAACAC
4401 ATTRCGRATT
TAATGCTTAR

(188)

POCTIUSOIAS026

IS

GTTGGARCCT
CAACCTTGGA

CCCRGGEDTTT
GGGTCCGRAR

AGCGGATAAC
TCGCCTATTG

CaCCCCalGT CTAARTGIGAG TTAGCTCACT
GTEGECTECA GATTACACTC AATCGAGTGA

ACACTTTATG CTTCCEGCTC GTATGTTGETG
TETEARATAC GARGOCCGAG CATACARCAC

M13 Reverse primer 100.0%

AATTTCACAC AGGAAACAGC TATGACCATG
TTAARGTGTG TCCTTTGTCG ATACTGGTAC
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WO OI/ARTIR

51

101

151

201

251

301

sl

40l

451

g0l

551

EcoRV
ATCGTGCUTGR
TAGCACGRET

GACCATUTCG
CTEGTREAGC

Kpnl
Booesl
GCTGETACCA
CGRCCATEGT

AMCAACUCAGC
TTIGTTGGTCG

CGECACCRACC
GCCETEETCE

CGGATTATTA
GCCTARTART

GGCACGRRGT
COGTGCTTCA

CECTGTTTOC
GUGACARRGE

GTGTGCCTGA
CRCACGERCT

GECAGATAGC
CCUBTCTATCG

BRACRARGURA
TTETTTCGTT

GAGCAGTGGA
CTCETCACCT

3252

Figure 13 (cont)

(190)

POCTIUSOIAS026

CCOABCCEOT TTCAGTGROT GGCICACCAG GTCABOGTGT
GEETCEGECGE ARGTCACTCR (CBCETEGTE CAGTCGCACA

TGTAGCGGCR GUAGUAGUAA CATTUGCAGC AACTATGTGA
ACATCGCCGT CETCGTCGTT GTAACCGTCG TTGATACACT

GCAGTTGCCC GUBACGETGC CCARARCTGCT GATTTATGAT
COTCRACGAG COCTGUCGCG GOTTTGACGA CTAAATACTA

Bsulsel

GTCCCTCRAGE CGTECCGGEAT CETTTITAGCG GATCCARARG
CAGGGAGTCC QUACGGCCTRA GCARRATCGC CTAGGTITIC

QUEAGCCTTC CGATTACGGE CCTGC‘MAGC GARGACGARG
COCTCGERAC GUTAATGECCC (GACGTTTCE CTTCTECTTC

Beudol

TTGCCAGRGC TATGACATGC CTCAGGCTGT GITTGGCGGC
ARCCETCTCG ATACTGTACG GAGTCCGACAR CRRACCGCOOG

Dralll

TTAACCGTTC TTGGCCAGCC GAARRGCCGCA CUGRGTETCA
AATTCGCARG ARCCEETCGE CTTTCHECET GGCTCACRCT

GCCGAGCAGC GRAGARTTGC AGGCORRCUAA ASCGACCCTG
CEGCTOGTCG CTTCTTAACT TCCGCTTGTT TCOGCTGRGAC

TTAGCGACTT TTATCCGGGA GCCGTGACAG TGGTCTGGAA
BBTCGCTGAA ALTAGGLCCT CGCGCACTGTC ACCCGCGACCTT

AGTCCOGTCA AGECGEEGAGT GGAGACCACC ACACCCTCCA
TCEGEGCAGT TCCACCCTCA CCTCTGETEG TGTEGGAGET

CRACAAGTAC GCGHCCAGCA GCTATCTGAG CCTGROGCCT
GTTGTTCATCG CGOCGGTCGT CGATAGACTC GGACTGCGGR

AGTCCCACAG AAGCTACAGC TGCCAGGTCA COCATZAGLG
TCAGGETETC TTCSATGTCG ACGGTCCAGT GCOTACTCCC

stul SphT
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3352

GARARAACCGE TTGCGLOGRC
CTTTTTTGGC AACGCGGCTG

TAARATGRAN CARRGCACTA
ATTTTACTITT GITTCGTGAT

CCCCTRTTAC CRAAGCCCAG
GGGRACALTG GTTTCEGGTC

GTGARRCCGA CCCARACCCT
CRCTTTGGCT GGGTTTGGGA

CCTGICTACG TCTGGEUETTG
GGAUAGETGL AGACCGCAACD

Xhol

Aval

AAGCCCTCGA GTGECTGECT
TTUGEGAGCT CACCGAQOGA

AGCACCAGCC TGARAACGCG
TCGTIGGTCGG ACTTTTGCGEC

TCAGETCGTG CTGACTATGL
AGTCCACCAC GACTGATACT

BessHII

ATTATTGCGC GCGTTCTCCT
TAATAACGCG C(GULAAGRGGL

Btyl

WO OI/ARTIR
&0l GAGCACCGTG
CTCGTGGECAC
651 TACGAGALAL
ATCCTCTTTT
701 TTQCTCTTCA
AACGAGARGT
751 CCCGGCCCOTG
GOOCOGGGAC
EepEI
F01 CCGBATTTAG
GECECTAAATC
G651 COSCCTGGGR
GRCEGACCCT
901 TARSTATTAT
ATTCATAATA
BsLBI
gfur
NepV
951 CTTCGAAAAR
GAAGCTTTTT
1001 ACGECCACCT
TEUCGETEGR
1051 TTATTGEGEGC
ARTRACCCCG
1101 GTCCARGECGT
CAGGTTCGCA

1151

ACGGCTECCC

CRAGCCRCCC TGGTGACIET
GTTCCETGEE ACCACTGCCR

GTTTCCGCTG GCTCCGAGCA
CRARGGCGRC COASGCTCRT

TGEECTGCCT GGTTAAAGAT

(191)

POCTIUSOIAS026

TGAGGCCTGR
ACTCCGGRCT

TTGCACTGGC
RRCGTGACCG

Miel

GTGCARATIGA
CACGTTAACT

GACCCTGACC
CTGEGGACTGEG

GUGTAEGEECTE
COCRCCUGRT

CTGATTGATT
GACTABCTAR

TCTGACCATT
RGACTGGTAR

CCARCATGGA
GGTIGTRACCT

CGTTATCGTG
GCARTAGCRC
TAGCTCRGLG
ATCGAGTCEC

GCARAAGTAC
LETTTTCETG

TATTTCOOGGE

TARAGCATGCG
ATTOGTACGE

ACTCTTACCG
TGACRATCGC

AAGRAAGCGG
TTCTTTCGCC

BspEL

TETRCCTTTT
ACRTGGARARA

GATTCGCCAG
CTAAGCGGTC

GGEGATGATEA
COCTACTACT

AGCARAGATA
TCGTTTCTAT

CCCGGETGGAT
GEGUCACCTA

GTGCTTTTGR
CACGARAACT

TCGRCCAARG
AGCIGGETTTC

CAGCGECGGT
GTCGCOGCCE

ARCCAGTCAC
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WO OI/ARTIR

1201

1251

1301

1351

1401

1801

1551

1801

1551

17401

1751

1801

1851

1201

1251

TGCCOACEHEGE

COTEABCTEG
GUACTCRACT

CGGTGOTGCA
GCCACGACET

CCGAGCAGCR
GBCTCGTCET

ACCEAGCAAC
TGECTCETTE

ACTATAAAGA
TGATATTTCT

GAAARATGAT
CTTTTTRCTA

ACATTTTTTT
TGTARRAADLY

GGGGEGETET
CCCCCCCACA

TTAARTTTTT
AATTTAARMR

CRAMBTCCCT
GTTTTACGCR

TTCCAGTTTE
ARGGTCRAAC

ARRGGGCGRA
TTTCCCGUTT

ACCCIAATCA
TEEEATTRGT

ACCCTAARG:
TGEGATTTCC

GTGECCAGAR
CACCGCTCTT

GECARGTGETA
COGTTCACAT

3452

ACCCOACEEA

ABCAGCEGGE
TTGTCGECCCT

AAGCAGCGGC
TTCETCGCCG

GCTTAGGCAL
CGRATCCGTE

RCCARDDGTGC
TEGTTTCACT

TGRCGATGAC
ACTGCTACTG

HindIIX
AMBCTTGACT
TTCGRACTGG

OGITI3

TETCTGCCGET
ACRGACGGECA

ACATGRAATT
NETACTTTRA

GTTAARTCRG
CARTTTAGTC

TATAAATCAA
ATATTTRGTT

GBACRAGAGT
CTTGTTCUTCA

AARCCOTCTR
TTTCECAGAT

AGTTTTTIGG
TCRARABARCC

GAGCCCCCGA
CTCGGEGEELT

AGGAAGGGAR
TCCTTCCoTT

GCGGTCACEC
CGCCAGTGCG

CCARTTTCTA

CGCTGACCAG
GLGACTEETC

CTGTATAGCC
GACATATCGGE

TCAGRLUTAT
BGTCTGGATA

ATRARAADGT
TATTTTTTCH

BgeHIl

ALRGGEOECGC
TTTCCGCGCG

TGTGRRGTIGA
ACACTTCACT

TTARTTARRG
AATTAATTTC

GTARRCATTA
CATTTGCAAT

CTCATTTTIT
GAGTRARAAR

AAGQRATACAC
TTCTTATCTC

CCACTATTAR
GETEATAATT

TCAGGGCGAT
AGTCCCGCTA

GETCGRGGTSE
CCAGCTICAC

TTTAGAGCTT
RARTCTCGAA

GRAAGCGAAA
CTTTCGOTTT

TOCECCTRAL
ACQCGCATTG

(192)

POCTIUSOIAS026

ATARAGGRCC

COGCGTGECAT
GCCGCACGTA

TGAGCAGCET
2CTCGTCGCA

ATTTGCAALG
TABACGTTGC

GGAACCERAR
CCTTGEGCTTT

CETGEAGCCA
GOACCTOGGT

ARARTGGOGT
TTTTAICGCG

100.0%

GUECCEEEGG
CCCCCoCoee

ATATTTTGTT
TATARBACAR

AACCRATRAGG
TTEGTTATCC

CERGATREGE
GCTCTATCCC

PGRACGTGER
TOTTECACCT

GECCCACTAC
CCGGGTGATG

COGTARAGCH
GECATTTCGET

GACGGGGAAR
CTGOCCCTTT

GGRECEEGCG
CCTCOCCCEC

CACCACACCO
GTECTGTGGG

TTEETCRGTG

ACCTTTCCGE
TCEEARDGCOCT

TETGACCCTG
ACACTGECAC

TGARCCATAR
ACTTGATATT

AGCGARATTCE
TCECTTAAGC

CCCECAGTTT
GBECGTCAAR

AGATTGTGCG
TCTARCACGT

GLCGGCCTGG
CGECCEGACC

AARATTCOCE
TTITAAGCGEC

CCGRRATCGG
GGECTTTAGCC

TTGRGTETTE
ARCTCACARALC

CTCCANCETC
BAGGTTCCAS

CAGAACCATC
CTCTTGATAG

CTRAATCGGA
GATTTAGCCT

GUCGGCUAAC
CGGCOGCTTE

CTAGGGCGCT
GATCCCECCA

GLOGCECTTA
CGGCGCGART
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WO OI/ARTIR

2001

3051

21l

21531

2201

2351

2201

2151

2401

2451

2501

2551

2601

2651

2701

2751

280L

2851

ATGCGCCGLT
TRCGCEGCGR

GEGEECTTAL
COCCOGARTT

TTTTATCGEE
ARAATAGCCC

CCAGCTGCAT
GGETCOGACGTA

TTECCAGCCR
AACCCTCGGT

ATTECCCTTC
TARCEGGAAG

TEETTTGCOC
ACCAAACGGE

ATATRACATCE
TATATTGTAC

CECACCRACG
GCETGEETTEC

CCATCTGATC
GETRGACTAR

AGCATTTECA
TCETARACGT

CCGTTCCGOT
GACARGGUGA

CRGCCAGACG
GTCGGTCTGC

GCGATTTECT
CGCTARACEA

ACCGTCCTCA
TGGCAGGAGT

CATCRACAAR
GTAGTTCTTT

GCATCCTGGT
COTAGGALCA

CCUGAZARAGA
GCECTCTTCT

IS5

ACAGBGGUGCG
TGTCCCGLGC

GCTGGGCTGCA
CACCCGACGT

TAGCCTCACT
ATCGORCTGA

CLGTGAATCG
GTCACTTAGT

GOETCETTTT
CCCRACCAARAL

ACCECOTEGC
TGEGLOGACCE

CABCRGECGR
GICGTCCECT

AGCTGTCCTC
TCEACAGEAS

CECABCCCGG
GUGTCEEECT

GTTGGCAACC
CRACCGTTGE

TEATTTCTTG
ACCHARNCARC

ATCGGITGRA
TAGCCGACTT

CAGACGCECC
GTCTECGUGE

GETGEECCCAR
CCACCOGGETT

TGGGAGARARR
AQCOTCTTTT

TRACGCCGGA
ATTGCGGOAT

CATCCAGCOG
GTABBTCGCC

TIGTGCACCG
RACACGTGGL

TGCTAGRCTA
ACGATCTGAT

ARACARLACG
TTTGTTTTGC

GCCCGCTTTC
CGGGCGAAARG

GCCARCEIGT
CEETTGCGCG

TCTTTTCACC
AGAAARGTGG

CCTCAGAGRG
GGACTCTCTC

AAATCCTETT
TTTAGGACAR

CETATCETCG
CCATAGCAGT

ACTCGGTRAT
TGASCCATTA

AGCATCGCAG
TCGTAGCGTC

AAMACCGGAL
TTTTGGRCCTC

TTTGATTGCG
ANDCTRACGT

GAGLCAGAAC
CTCTETCTTG

TGCGACCAGA
ACGOTGGTCT

TRATBCTGTT
ATTATGACRA

ACATTAGTGC
TGTARTCACG

ATAGTTRATA
TATCAATTAT

CCGCTTTACA
GECEAAATGT

(193)

POCTIUSOIAS026

GTRTTTARAC
CACRBATTTG

GRCTCCTGTC
COGAGGACAC

CRETCGEGAR
GTCAGCCCTYT

GGGGAGAGGT
CCCCTCTCCG

AGTEAGLOGG
TCACTCTGCC

TTGCAGCAAG
ARCGTCETTC

TCATGGTGET
ACTACCRCCA

TATCCCACTA
RTRGGGTGAT

GGCACGCATT
CORTGCOTRA

TGEGAACEAT
ACCCTTGECTAR

ATGEECACTOD
TACCGTGAGE

AGTGAGATAT
TCACTCTATA

TTRATECGCC
AATTACCCGG

TGCTCCACGT
ACGAGETECG

GATEGCTETC
CTACCCACRAG

PAGGCAGCTTC
TCCGTCEARG

ATCRGCCCAC
TAGTCGGGETG

GECTTUGACG
CCBARGUTEC

CGGACCGEEGE
GLCTGELCCT

AGGAAGCCGT
TCCTTCGECG

ACCTGTCGTE
TEGACAGCAC

GGTTTGCETA
CCABRCGCAT

GCARCAGCTG
COTTETOCAD

CGETCCRACGT
GCCAGETGECSE

CAGCEGOGES
GTCGCCGLCT

CCORAGATGTC
GGCTCTACRG

ACGCCOAGCG
CECGEGTCGT

GCCCTCATTC
CGGGAGTARG

AGTCGCCTTT
TCAGCQGRAG

TTATGEOCRGC
AATACGGTICS

BAGCTAACAGT
TOGATTAETCG

CCAGTCGCOT
GGTCRECGECA

TGGTCAGAGR
ACCAGTCTCT

CRCAGCRATE,
GTETOGTTAT

TOACACGTTO
ACTGTGCRAC

CCGCTTCGTT
GGUGRAGCAR
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WO OI/ARTIR

2901

2581

3001

3051

3101

3151

3201

3251

3301

3351

3401

3451

3501

3551

3601

21651

3701

3751

3801

CTACCATCER
GATGGTAGCT

ATCGCCECER
TRAGCGECGCT

ARCGCCRATC
TTGOGETTAG

TAGGRATOTA
ATCCTTACAT

TTCGCAGBAR
ARGCETCTTT

AGRERCACCSE
TCTCTETGGL

TCACCROCCT
AGTHITGGGA

AAGETTTTGC
TTCCARBACG

GGCCAGGRAC
CCGETCCTTG

BCCCOCCTGA
CGEGEGEEACT

AACCCGACAG
TTGEEGCTGTC

CETGCECTOT
GCACTGCGERGA

TTCTCCCTTC
AAGAGGGRAG

CTCAGTTCCG
GAGTCAAGCC

QCCCGTTCAG
GEGEGCAAGTC

CCAACCCGCET
GGTTGEECCR

AGEATTAGBCL
TOCTAATCET

GTGEGCCTAAC
CACCGGAITG

TECTGTAGCC

365

CACGACCACG
GTACTEATEE

CARATTTGECGA
GTTAAACGCT

AGCARCGRCT
TCGTTECTGA

BATTCAGCTCC
TAAGTCGAGE

COTEGCTGET
GCACCGADCGE

GCLTACTCTG
CGTATGRGAC

GARATTGACTC
CITLACTGAG

GCCATTCGAT
CGETRAAGCTR

CGTRRRRRGG
GCATTTTICC

CEAGCETCRC
GCTCETAGTG

GRCTATRRAG
CTGATATTTC

CCTGTTCCGR
GGAUAAGGCT

GOEAAGCCETS
CCCTTCGCAC

TGTAGGTCGT
ACATCCAGCA

CCUGACCSOT
GOGCTREGECGEA,

ARGACACGAC
TTCTGTECTG

GRGCGAGETA
CTCGCTCCAT

TACGGCTACR
ATACOGATGT

AGTTACCTTC

CTGGCACCCA
GACCGTGEGGT

COECGCETGL
GCCGLGCACH

GTTTGCCCGC
CARADGRGOS

(194)

POCTIUSOIAS026

GTTGATCGGEC
CRACUTAGCCE

BEGECCAGAC
TCCAGETCTE

CAGTTGTTGT
GTCARCRACA

GCERGATTTA
CGCTCTAAART

TGEAGGTGGC
ACOTCCACCE

GLCACGCGET
CEATGCGCCA

GCCATOGOCG
CEETAGCGED

CTEETTCACC
GACCRAGTGG

CEACATOGTA
GCTGTRGCAT

TCTTCCGEEC
AGMAGGTCOG

GCTAGCCATG
CRATCEGTAL

CCGCGTTGCT
GGUGCARTCGR

APRRRATCGAC
TITTTAGCTG

ATACCAGGCG
TATGETCCGC

CCCTGCCGCT
QCGACGECGA

GCGCTTTCTC
COCOARRGLG

TCGCTCCARS
BGCGAGGTTC

GUGCCTTATC
COOGGAATAS

TTRATCGCCAL
AATRGOGETG

TETRGECEET
ACATCCGUCA

CTAGARGRAC
GATCTTCTTG

GGRARRAGAG

CTTCCACTTT
CARGGTCARR

ACGOGOGARL
TGCECTCTIT

TAACGTTACT
ATTGCAATGA

GCTATCRATGC
CGATAGTACG

TEAGCAAARAG
ACTCGTTTTC

GGCETTTTTC
CCGCABBRRG

GCTCAAGTCA
CGAGTICAGT

TTTCCCCCTG
BARGGGGGAC

TACCGGATAC
ATGGCCTATG

ATAGCTCACG
TATCGAGTGC

TTCCCGCETT
ARGGECGCAR

COETCTGATA
GCCAGRCTAT

GGTTTCACAT
CCARRSTGTR

CATACCGCGA
CTRTECCGCT

GOCAGLCARAD
CEETCETTIT

CATAGGCTCT
GTATCCGAGG

CAGGTGGCGA
CTCCACCGCT

GRAGCTCCCT
CTTCGAGGGR

CTGTCCGCCT
GACAGGCGGA

CTGTAGGTAT
GACATCOATA

CIGGGCTGTG
GLCCCGACAC

COGTAARCTAT
GCCATTGATA

TGGCAGCAGC
ACCGTCGTOG

GCTACAGAGT
CGATGTCTCA

ABTATTTGGT
TCATARAUCA

TTGETAGCTC

TGUACGRACC
BCGTGCTTGG

CGTCTTGAGT
GCRCRACTCR

CACTEETAAC
GTGRCCATTE

TCTTHARGTG
AGLACTTCAC

ATCTECECTC
TAGACGCGAG

TTGATCCGEC
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WO 01RTIIR
ACQGBCATCGG

' 3851 AMACRAACCA
TTTATTTEET

3901 TACGCCCAGH
ATGCACOTCT

3951  GETCTGACGT
COAGRCTRCS

4001 TOTAGUACCR
AGRTCGTGET

4051 CCOCeCCCTo
GECECEEGAT

4101 CCGACATGGA
GRCTGETACCT

4151  CATCRGCACH
GTAGTCOTEG

4201 GEGCEAAGRR
CCOGCTTCTT

4251 CTCACCCAGH
GROTGOGTCC

4301 AGCOARATAC
TCCOTTTATC

4351  TGIGETAGAAA
ACACATCTTT

4401 ARCGTTTCAG
TTECARRGTC

4451 CCATRTCACH
GATATAGTES

4501 CATTUATCAG
GTARGTLETC

a5kl TTATTTTTCT
AATARRRAGA

4601 CTGETTATAG
GACCBATATC

4651 TACGATGCCA
ATGCTAOGGET

2701 TCOATTTTAG
AGGETAABATC

4751

GCCCGGTAGT

35T

TCARTGGARG

CCGCTEETAG
GGCGACCRTC

ARAABDCGCGAT
TTTTTTCCTA

TCAGTEGARC
AGTCROOTTG

GGCGTTTAAG
CCGCARATTC

CCACTCATCG
GGTGAGTROC

AGCCATCACA
TCCEETAGTGT

TTGTCGCCTT
BARCAGCGGRA

GTTGTCCATA
CRACAGGTAT

GRATTGGCTGA
CTRACCGACT

GCCRAGGTTIT
CEGTCCRAAA

CTGCOGGAMD
GACGGCCTTT

TTTGCTCATG
ARLCGRETAL

AGCTCACCGT
TCGAGTGGUR

GUGBGECARAGA
CRCCOGTTCT

TTRCGETCTT
ALTGCCAGAR

GTRCATTGAG
CATETRACTC

TTGEGATATA
AACCCTATAT

CTTCCTTRGL
GAAGGAATCG

GATCTTATTT

CCTTTTTCTC

CGETGETTTT
GCCACCAAASR

CTCARGRAGE
GAGTTCTTCT

GAAAACTCAL
CTTTTGAGRTE

GGCAQUARTA
CCGTGGTTAT

CRETACTETT
GTCATGACRA

ABCGGCATGA
TTECCATACT

GCGTATAATA
CGCATATTAT

TIGECTACGET
ARCCGATGCA

GACGAADARAC
CIGCTTTTTG

CACCCTRACE
GTGECATTGET

TCETCETGET
AGCRGUACCA

CARAACGHTG
CTTTTGCCAC

CITTCATTGC
GARAGTARCG

ATGTCAATAA
TACACTTATT

TARAARCGGOC
ATTTTTCCGG

CAACTGACTE
STTCACTGAC

TCRACGGTGG
AGTTGCCACC

TCCTEARRAT
AGGACTTTTA

CATTATGETG

(195)

POCTIUSOIAS026

BRCCRTCGRG

TITGTTICCA
ARACAMACGT

TCCTTTERTC
AGGRAACTAG

GTTRAGGGAT
CAATTCCCTR

ACTGCCTTAA
TGACGGALRTT

GTAATTCATT
CRTTRAAGTAA

TGRRCCTGAR
BCTTGGACTT

TTTGCCCATA
ARACGGGTAT

TTAARTCAAR
AATTTAGTTT

ATATTCTCAEA
TATAAGAGTT

CGCCACATCT
CCGETGTAGA

ATTCACTCCA
TAAGTGAGGT

TARCARGGGT
ATTGTTOCCA

CATACGGAAC
GTATGCOTTG

AGBCCHEEATA
TCCGEGCCTAT

GTARTATCCA
CATTATAGGT

AMATECCTCR
TTTACGGAGT

TATATCCAGT
ATATAGGTCA

CTCGERTAACT
GAGCTATTGA

AARGTTGEARN

ARCTAGGCOG

RGCAGCAGAT
TCETOSTCTA

TTTTCTACGS
AARRGATGCC

TTTEGTCAGE
LARCCAGTCT

ARRAATTACG
TITTTAATGC

AMGCATTCTG
TTCETARAGAC

TCGCCAGCGE
AGCGGTCECC

GTGARARCGE
CACTTTTECC

ACTEETGRAR
TGACCACTTT

TAARACCCTTT
ATTTGGGARA

TGCGAATATA
ACGCTTATAT

GRGCGATGAR
CTCGCTACTYT

GRACACTATC
CTTETGATAG

TCCGEGTGAG
BGGCCCACTC

AAACTTETGC
TTTEAACACG

GUTGARCGGT
CGACTTGECCA

ABATETTCTT
TTTRCAAGRA

GATTITTTIC
CTAALARARG

CABRRBRATAC
GTTTTTTATG

CCTCACCCGA

JP 2004-500847 A 2004.1.15



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

WO OI/ARTIR

4801

4851

4501

4981

5001

365
CEGCCCATCR CTASARTRARA GTAATACCAC

CGTCTAATGT GRETTAGCTC ACTCATTAGG
GCRGATTACA CTCAATUGAG TOAGTAATCC

ATSCTTCCGE CTCETATGTT GTGTGGAATT
TACGRAGGCC GRGCATACAR CACACCTTAA

M13 Reverse primer 100.0%

CARCAGGABAC AGCTATGACC ATGATTACGA
GTGTCCTTTS TCSATACTGG TACTAATGCT

ARMAATGAAR ARGRCRGCTA TCGCGATTGC
TTTTTACTTT TTCTGTCGAT AGCGCTAMACE

ECoRY

CTRCCGTAGC GCAGECCGAT
GATGGCATCE COTCCEGCTA

(196)

POCTIUSOIAS026

TTTCRACCTT

CACCCCAGGC
GTEEGETCCG

GTGAGCGGAT
CACTCGCCTA

ATTTCTAGAT
TAAAGATCTA

ACTGGCACTG
TCACCATGAC

GGRCTAGECT

TTTACRCTTT
AARTGTGRAA

BACBATTTCA
TTGTTABAGT

AACGAGGGCAR
TTGCTCCCET

GRTGATTTCG
COACCAMRGD
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(197)

WO 01787358 PCTIUSILAS626
39152
Figure 14
M3 Reversepimer (1000%)
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WO OI/ARTIR

51

lo1

i51

201

251

301

351

401

451

6G1

(198)

POCTIUSOIAS026

40453

Figure 14 {cont)

TCRGATALRCG AGOGECARRAAA

ATCARRBAGA CAGCTATOGC

AGTCTATTGC TCCCGTTITT

GCACTGGUTG GTTTCGOTAC
CGTGACCGAT CAARAGUGATG

GCCGCCTTCA GTGRGTGGCE
CGRCGEARGT CACTCACCGU

GUGGECAGUAG CAGCRACATT
CGCCGTCGTC GTCGTTGTAA

¥mal

Smal

TTGCCCGGEGA CORCCCCGAR
AMCEGGCCCT GCCECGGITT

CTCAGGCGTG CCGGATCGTT
GAGTCCOGCRC GECCTAGCRA

GCCTTGUGAT TRCGGECCTS
CGGARCGCTA ATGCCCGGAC

BenisT

CAGAGCTARTG ACATGCCTCA
GTCTCGATAC TGTACGGAGT

Msel

COGTTCTTGE CCAGCCGARA
GGCRAGAARCC GETCGGCTTT

RGCAGCGAAG AATTGCAGGC
TCGTCECTTC TTRRCGTCCG

CBACTTTTAT CUGGGAGLTG

TRCTTTTTCT GTCSATAGCG

EcoRV
COTACCGUAS GCCCATATCG
CGCATCGUGTC CCEGCTATAGC

CRCCAGGTCR GOGTGTGACC
GTEETCCRGT CGLACACTGG

GQATTRCAGTG
CTAACCTCAC

TECTGACCCA
ACCGACTEGEET

ATCTCGTGTA
TAGAGCACAT

Accebl

GGUAGCALCT ATGTGAGUTE
CCGTCGTTGA TRCACTCGAC

RCTGCTGATT TATGATAACA
TGACGACTAA ATRCTATTGT

TTAGCGGATC CAAAAGCGGU
ARTCGCCTAG GTITTTCGCCG

TARRGCGARG ACGAARGTGGA
GTTTCGCTTC TUCTTCGCOT

GECTETETTT GOUGHLGGTA
CCGACACAAR CCGCOGLOGT

GOCGCACCGA GTGTGRCGCT
CGGCGTGGCT CRCACTECGR

GAACARAGCG ACCCTGATCET
CTTGTTTCGC TGGGRACCACA

TGACAGTGGC CTGGRAGGCA

GTACCAGLAG
CATGGTCRTC

Bsu3el

ACCRGOGTCC
TGETCGCAGE

ACCAGCGCGA
TGETCGCGCT

TTATTATTGC
AATAATRARCG

CGAAGTTTAR
GCTTCAARATT

GTTTCCECTE
CAARGGCOGET

GCCTGATTAG
CGGACTRATC

GATAGCAGCC
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WO 0147338
GCTGALMRTA
551 CCOTCAAGCC
GGCAGTICCE
601  BAGTACECGG
TTCATGCCCC
651 CCACRGRAGC
GGTGTCTTOG
701  ARRCCETTAC
TTTGECAACG
751  ATGABATLAARL
TRECTTTGTTT
801 TETTACCAAL
ACRATGGTIT
851 AACCCGACOCH
TTESCTEGET
$01 TCCACGTCTS
AQGTECAGAC
Xhol
Aval
851 COTCGAGTEE
GEAGCTCACT
1001 CCRGCCTGAR
GETCEGACTT
1051 GTCETGCTCA
CACCACGACT
BssHIT
1101 TTGCGCGCAT
BACGCGBCGECOA

(199)

POCTIUSOIAS026

41153
GECCOTCACC ACTATCACCG GACCTTOCGT

GGCAGTGGRG ACCACCACAC COTCCABBACA
CCCTCACOTC TOGTGGTETE GGAGGTTTST

CCAGCAGUTA TCTGRGUCTE AJGCCTCAGC
GUTCGTCGAT AGACTCGGAC TGCEEACTIG

TACAGUTGCC RGETCACGCA TGRAGGGGAGC
ATGTCGACGE TCCAGTGCGT ACTCCCCOTOG

Stul Sphl
GCCEACTGAG GCCTCATARG CATCICTACS
CGGCTGACTT CAGACTATTC GTACGCATIC

GUACTATTGL ACTGECACTC TTACCGTTGU
CGETEATARCG TGACCGTGAG AATGGCAACG

MEel
GUCCAGGTGC AATTCAARGE AAGCGCCICG
CEEETCCACE TTAACTTTICT TITCGCIGGGC

CTATUGTCGG

ARGCARCRAC
TTCETTGTTE

AGTGGAAGTC
TCACCTTICAG

BCCOTEGRRA
TEECACCTTT

AGLBLAATARR
TCTTTTATTT

TCTICACCCC
AGARGTGGEE

GCCCTGETGA
CGGAACTACT

ARCCOTGACC CTGACCTGETR COTTTTOCGE
TTGCCACTGE GRCTGGACAT GGAARAGGCC

GCETIGGECET GEGECTSGATT CGCCAGCCGC
CEUAACCGCA CCCGACCTAA GCEGTCGBECE

CTGGCTCTGA TTGATTGGGL TGATGATAAG
GACCGAGACT AACTARCCCT ARCTACTATTC

ATTTAGCCTG
TARATCGGAC

CTGGGAARGT
GACCCTTTCG

TATTATAGCA
ATAATATCGT

ARCGUGTCTG ACCATTAGCA AAGATACTTC
TTECGCAGARC TGGTAATCGT TTCTATGARG

CTRTGRCCRA CATGEACCUG GTGGATACUGE
GATACTGGTT GTACCTGGGT CACCTATGCC

TCTCCTOETT ATCETERETEC TTTTGATTAT
AGAGGAGCAR TAGCACCACG ARARCTARATA

BlpI

GARRRATCAG
CTTTTTAGTC

CCRCCTATTA
GGTGEATAAT

TEEGGOCAAG
ACCCCGEETTC
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WU 01/RT33R
styl

1151 ECACCCTSGT

CETGGERCCA

1201  CCGCTEECTC

GGUGACCGAG

1251  CTGCCTEGTT

GACGGACCAR

1301 GOGGEGGCECT

COCCCCECEA

1351  AGCEGCCTGT

TCECCEEACA

1401  AGGCACTCAS

TCOGTGRGTC

1451 RAGTGGATAA

TTCACCTATT

1501 BRCGETEATT

TCGCCACTAR

1551 GACCEARBAT

CTGGCTTTTA

1601 TTEATTCTGT

ARCTARGACA

1651 GACGTTTCOS

CTGCARRGAC

1701 CTOTARTICS

GRGATTAAGE

1751 TGAATAATTT

ACTTATTABA

1801 CGCOCTTITG

GUGGGRAAAC

1851 TGRCAARNTA

ACTGTTTTAT

1901 CCACCTTTAT

GOTGGRARTR

(200)

POCTIUSOIAS026

42153

CACGETTAGC
CTGCCRATCG

CGAGCRGCAR
GCTCGETCGIT

AAAGATTATT
TTTCTAATAA

GACCRGCGGT
CTGGTCGCCGE

ATAGCCTGAG
TATCGGALTC

ACCTATATTT
TGGATATARA

AARAGTGGAR
TETTCACCTT

TTGATTATGA
AACTAARTACT

GCOGATGADA
CGGUTACTTT

CGCTACTGAT
GOGATEROTA

GCCTTECTAR
CGGAACGATT

CRAARTGGCTC
GTTTACCGAG

CCOGTCARTAT
GECAGTTATA

TCTTTGEGCGT
AGARACCTGCG

ARCTTATTCC
TTGAATAAGE

GTATGTATTT
CATACATARA

TCAGCGTOAA CCARACGGTCC AAGCGTEITT
AATCGCRGCT GOTTTCCAGE TTCGCACARA

ARGCACCAGC GGCEGCACGE CTGCCCTEEE
TTCGTGGTCG COGCCGTGCD GACGGGATCC

TCCOGGARCT DETCACCETE AGCTGGEAACH
AGGGCCTTGE TCAGTOGCAC TCGRCCTTGT

GTGCATACCT TTCCUGGCGGT GCTGCAAAGC
CROGTATGEA RAGGOCGCCA CGRACUGTTTCG

CAGUGTTOTE ACCOTECCGA GCAGCAGCTT
GTCGCAACAC TGLCACGGCT COTCGTCOGAL

GCAARCGTGAA CCATARACCG AGCRACAUCH
CGTTGCACTT GGTATTTIGGC TCGTTGTGGT

EQoRI
CCOAAMRGCGE RATTCGEGGE ALGGAGCGGE
GECTTTTCEC TIAAGCCCCE TCOCTCGOCC

"ARBGATGGCA AACGUTARTA ASGGGECTAT

TTTCTACCGT TTGCGATIAT TOCCCCGATA
gIIIseg? 100.D%

ACGUBCTACA GTCTGACECT ARAGGUAAAC
TGCGCGATGT CAGACTGECGA TTTCCGTTTE

clal
TACGETGCTG CTATCGATEG TTTCATTGGT
ATGCCACGEAL FATAGCTACC BRAGTAACCA

TGGTAATGGT GCTACTGEETG ATTTTGCTGG
ACCATTACCA CGATGACTAC TARRACGACT

ARGTCGETEE CGGTGATAAT TCACCTTTAA
TTCAGCCACT GCOCRCTATTA AGTGGAARTT

TTACCTTCCC TCCCTUAATC GGTTGRATGT
AATGGARGGE ACCGOAGTTAG CORACTTACA

TGGTARACCR TATAAATTTT CTATIGATIC
ACCATTTGGT ATACTTAAAR (GATAACTARC

GTEGTETCTT TGCGTTITCTT TTATATETTG
CRCCACAGAA ACGCAARGAR RATARTACARC

TCTACCTTTG CTRACATACT GCSTAATARG
AGRTCCURBAC CATTGTATGHA CGCATTATTC
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WU 01/RT3IR
1551 GAGTCTTGAT
CTCAGRACTA

2001 ACATTTTTTT
TETABEBARE

2051 TAAARTTCGC
ATTTTRAGCG

2101 GCCGRBATOG
CEECTTTAGE

2151 GTTEAGTETT
CAACTCACAR

2201 ACTCCRACGT
TERGGTTGCA

2251 CGAGBRCCAT
GCTCTTGGTA

2301 ACTAALTCGG
TERTTTRICC

2351 RGCCEGCGAA
TCGGCCECTT

2201 GOTAGEGCGC
CEATCCCBOG

2051  CECCGCGCTT
GUEGCECGAR

2501 AGGLUAGCAR
TCOGGTCETT

2551 TCCATAGGCT
AGGTATCCGA

2601 CAGAGGTGGC
GTCTCCACCG

2651 TGEBAGCTCC
ACCTTCGAGE

2701  ACCEGTCCEC
TGRACAGACG

2751 CGCTGTAGGT
GCGACATCCA

ApaLl

4353

FindIll
RAGCTTGRCC TGTGAACTGA RAARATGGTGC
TTCCGARCTGE ACACTTCACT TTITTACCGCG
140.0%

O3ITI

(201)

POCTIUSOIAS026

TGTCTECCGT
ACAGRCGGUA

GTTARRTTTT
CRATTTARAL

GCALBATCOC
CETTTTREGG

QTTCCAGTTT
CARGGTCARA
CARAAGGGCGA
GTTTCCCEOT

CACCCTRATC
GTGEEGATTAG

BACCCTARAG
TTGGGATTITC

CGTGGCGASGA
GCACCGCTCT

TGECAAGTET
ACCGTTCACK

AATGCGUCET
TTACGCHICE

ARGGUUAGGA
TTCCGGTCIT

CCBCCCCCCT
eeleticieicieley

GARRACCCGAC
CTTTGGGCTG

CTEETGIGCT
GAGCACECEA

CTTTCTCCCT
GABAGRGGEA

BTCTCAGTITC
TAGAGTCRAG

TTAATGAAAT
AATTACTTTA

TGTTAAATCA
ACARTTTAGT

TTATABATCA
AATATTTAGT

GGAACARGAG
CCTTETTCTC

ARARCCGTCT
TTTTGCCAGA

ARCTTTTTTG
TTCLZADARAC

GGAGCCCCCG
CCTCHEEGET

ARGGRAAGGGA
TTCCTTOCCT

ACCGETCACG
TCGUCAGTGEC

TRCRGEGCET
ATGTCCCGCG

RCCGTRARAR
TGGCATTTTT

GACGAGCATC
CTGCTCETAG

AGGACTATAR
TCCTGATATT

CTCCTGTTCS
GAGGACAAGE

TUGOCARGCG
AGCCCTTOGC

GETETAGGTC
CCACATCCAG

TGETAARCGTT
ACATTTGCAR

GCTCATTTTT
COAGTRRAARL

ARAGARTAGH
TTTCTTATCT

TCCACTATTA
AGGTGATART

ATCAGGGCGA
TAGTCCCGOT

GEETCEAGET
CCCAGCTCCA

ATTTAGAGCT
TARATCTCGA

AGRAARGCGRA
TCTTTCGCTT

CTGCGIGTAR
GRCGUGUATT

GTGCTAGCCR
CRCGATCGET

GOUCGCGTTG
CCGGCGCARC

ACARDMMLTCG
TGTTTTTAGC

LGATACCAGS
TCTATGGTCC

GACCCTCCCG
CTEGGACGEC

TEGECGCTITC
ACCGCGARAG

GTTCGCTCCR
CARAGCGACAT

AGRTTGTGCG
TCTAACACGC

ALTATTTIGT
TTATARAACA

TARCCBATAG
ATTGGTTATC

CCGAGATAGG
GECTCTATCC

ARGANCGTEGR
TTCTTGCACT

TGGCCCACTA
ACCGGEGTGAT

GCCOTAARGD
CGEICATTTCG

TEACGGEGAR
LRCTGCCOOTT

RGGAGCGGGC
TCCTCGCCCG

CCACCACACC
GGTGETGETGE

TGTGAGCAAR
ACACTCGETTT

CTGGCETTTT
GACCGCAAAR

ACGCTCAAGT
TGCGRGTTCA

CETTTCCCCC
GCAARGEGOG

CTTACCGGLT
GAATGECCCTA

TCATAGCTCA
AGTATCGEAGT

AGCIGEECTS
TCGRCCCGAT
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WO 0187338
2801 TGTGCACIAR
ACACGSTGCTT
2851 ATCGTOTTGA
TAGSCAGARCT
2801 GCCACTGGTA
CGETGRCCAT
2851 GTTCTTCARG
CAAGARCTTC
34401 GTATCTGUGC
CRTAGACGCE
3451 TCTTSATOCG
AGARRCTAGGC
3101 CARGCRGCAG
GTICGTOGTC
3151 TCTTTTCTRC
AGAARAGATG
3201 ATTTTGGTCA
TAAARCCAGT
3251 AAARAANTTA
TTITTTTART
3301 TTAAGCATTC
ARTTCETARG
3351  AATCSCCAGC
TTAGCGGETCG
3401 TAGTGRRARC
ATCACTTTTS
3451 RAARCTGGTGA
TTTSACCRCT
3501 AATAAARCCCT
TTATTTGGER
3551 COTTGCGARLTA
GAACGCTTAT
+1
3601 CRGAGUGLTG
GTCTOGITAC
35651 GTGAACACTA
CACTIGTGAT
3701 ACTCCGGGTG
TGAGBCCCAC

4453

CCCCLOGTTC
GGEEGGCAMG

GTCCRACCCE
CAGCTTGGGC

ACBGGATTAG
TCTCCTAATS

TEETGECCTA
RCCARCCAGRT

TCTECTETAG
AGACGACATC

GCRRACABARST
COTTTGTTTG

ATTRCOGUGUA
TRATGCGOGT

GEEITCTGAC
CQCCCAGACTG

GATCTAGCAC
CTRGATCGTG

CECCCCGHCC
GUEEGEGECGES

TGCCGACATG
ACGGCTETRC

GECATCAGCA
COGTAGTCGT

GEEGECGAAG
CCCCCQCTTC

BACTCACCCA
TTGAGTGGGET

TTASGGEARAT
AATCCCTTTA

TATGTGTAGA
ATACACATCT
AMBACGTTTC
TTTTGCABAG

TCCCATATCA
AGGETATAGT

AGCATTCATC
TCGTARGTAG

BGETCCGACCG
TCAGGCTGEGC

GTAAGACACG
CATTCTGTGC

CRAGAGCGACG
GTCTCZCTCC

ACTACGGCTA
TEATGCCGAT

CCAGTTACCT
GGTCAATGEA

CRCCGOTGGT
GTGECCACCA

GARRBARAGG
CITTTTITCC

GCTCRAGTGER
CGAGTCACCT

CRGGUETTTRE
GTCCGCRAAT

TECCACTORT
ACGETGAGTA

GAAGCCRTCR
CTTCEGTREGT

CCTTETCECC
GEAACAGECGEE

ARGTTETCCA
TTCAACEGET

GGGATTGSGCT
CCCTAACCGA

AGGCCAGGTT
TCCEETCCAR

ARCTGCCGGA
TTGRCEECCT
AGTTTGCTCA
TCARRCGAGT

CCACGCTCACT
GOTCGAGTEG

BGGUEGGCRAA
TOCGLCOCTT

(202)

POCTIUSOIAS026

CTECECCTTA
GACGCOGART

ACTTATIGCC
TGEAATAGCGE

TATGTACGGCG
ATACARTICGC

CACTRCRRGA
STEATCTTCT

TCCEARLDIG
BAGCCTTTTTC

AGCGETGETT
TCGOCACCAR

ATCTCARGRA
TAGRGTTCTT

ACCARRRCTC
TGUTTT TGRS

AGGCCACCRA
TCCCGTGEETT

CRUAGTACTS
GCGTCATEAC

CAMACGGCAT
GTTTGCOGTA

TTGCGTATAR
LACGCATATT

TATTEGCTAC
ATARCCCATG

GRGACGAARA
CTCTSCTTTT

TTCRCCOGTAR
ALGTGGCATT

ARTUGTCGTG
TTAGCAGCAC
TGEAARALGG

ACCTTTTGCC

GTCTITCATT
CAGARAGTEA

GAATGTGRAT
CTTACACTTA

TCCGETAACT
AGGCCATTGR

ROTGGCAGCR
TGACCGTCGT

GTGCTACAGH
CACGATGTCT

ACBGTATTTG
TGTCATRRRT

AGTIGGETAGC
TCRACCATCG

TTTITETTITG
AABRACARAC

GATCCTTTCA
CTAGGARRCT

LCGTTARGGE
TGCRATTCCC

TBRCTGCCTT
ATTGACGGARA

TTATAATTCA
DACATTARGT

GLTGAACCTG
CTACTTGGAC

TATTTGCCCA
ATAAACGGAT

GTTTARATCA
CARABTTTAGT

ACATRTTICTC
TGTATAAGAG

CACGQCRACAT
GTECEGTETA

GTATTCACTC
CATRAGTGAG
TGTAACAAGE
ACATTGTTCC

GCCATACGGA
COGTATSCCT

ARRGGCCGEA
TTTCCGGECCT
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WO OI/ARTIR

3751

3801

3851

is0l

3851

4001

4051

4101

TARAACTTET
ATTTTCAACA

CAGCTGRACG
GTCGACTTGC

CARARATGTTC
GITTTACARAG

GTEATTTTTT
CRACTRAAADAR

CTCRARARAT
GAGTTTTTTA

AACCTCACCT
TTSGAGTGGG

QUTTTACACT
CGAAATGTGA.

ATARCRATTT
TATTGTTAAA

4N53

GCTTATTITT
CGARTAABAR

GTCTGGETTAT
CRGACCRATA

TTTACGATGC
ARRTGCTACS

TCTCCATTTT
AGAGGTARAR

ACGCCCGGTA
TECGEGCCAT

GACGTCTAAT
CTCCAGATTA

TTRIGCTICC
ARTRCGRAGG

CTTTACGATC
GAARTGCCAG

AGGTAZCATTG
TCCATGTAAC

CATTGGGATA
GTRACCCTAT

AGCTTCOTTA
TCGARGGAAT

GTGATCTTAT
CRCTAGALTA

GTGAGTTAGS
CACTCAATCG

GGECTCGTATG
CCGAGCATAC

(203)

POCTIUSOIAS026

TTTAARAAGG CCGTBATATC
ARATTTTTCC GGCATTATAG

AGCAACTGAC TGRAATGCCT
TCGTTGACTG ACTTTACGGA

TATCRACGGT GGTATATCCA
ATAGTTCCCR CCATATAGGET

GCTCCT3ALR ATCTCCATAA
CORGGRACTTT TACAGUTATT

TTCATTATEE TGAAAGTTGE
AAGTAATACC ACTTTCAACT

TCACTCATTA GOCACCCCAG
AGTGAGTAAT CCGTGECGGETC

TTGTGTGGAL TTETGASCGE
AACACACCTT AACACTLGCC

CACACAGGAR ACAGCTATGA CCATGATTAC GRATT
GTETATCCTT TGTCGATACT GGTACTAATG CTTAA
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(204)

WO OI/ARTIR POCTIUSOIAS026
46/53

Figure 15
MS-GPC-1:
VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVEWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMOPVDTATYY
CARQYGHRGGFDHWGAGTLVTVSS
VL
DIVLTOPPSYSGAPGORVTISCSGSESNIGENYWSWYQQLPGTAPKLLI
YDNMQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDFNE
SVFGGGTKLTVLG

MS-GPC2Z:

VH
QVQLQASGPGLYKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPGRGL
EWLGRTYYRSKWYNDYAVSVIKSRITINPDTSKNQFSLOLNSVTPEDTA
VYYCARSHNKKWRFYNLYSLYDFOFWGQGTLVTVSS

WL
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQOKPGQAPRLLI
YGASSRATGVPARFSGSGSGTOFTLTISSLEPERFAVYYCQQESGFPY
TEGQGTKVEIKRT

MS-GPC3:

VH

QVQLVQSGAEVKKPGASVKVSCKASGY TFTSYYMHWVRQAPGQGLE
WMGWINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSSLRSEDTAY
YYCARLSTRMDPWGQGTLYVTVSS

V6L
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(205)

WO OI/ARTIR POCTIUSOIAS026
4752

DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLL
YGASSRATGVPARFSGSGSGTDETLTISSLEPEDFAVYYCQQDDNFPIT
FGQGTKVEIKRT

MS-GPC4:

VH
OVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQYVLTMTNMEPYDTATYY
CARYYVYSVGYGVTHYDDVWGQGTLVIVSS

V6

DIVLTQSPATLSLSPGERATLSCRASQSYSSSYLAWY QQKPGQAPRLLI
YGASSRATGYPARFIGSGSGTDFTLTISSLEPEDFAVYYCQQDYSYPS
TFGQGTKVEIKRT

MS-GPCS:

VH
QAVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLE
WMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLREEDTAVYY
CARHSFFCYWGQGTLVTVSS

VL
DIELTAPPSVSVAPGOTARISCEGDALGUIKY ASWY QOKPGQAPVLYIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDNVDIS
VFGGGTKLTVLG

WMS5-GPC-6

VH
EVQALVESGGGLVAPGGSLRLESCAASGFTFSSYAMSWVRQAPGKGLE
WVBAISGBGGSTYYADSVKGRFTISRONSKNTLYLQMNSLRAEDTAVY
YCARGYGRYSPDLWGQGTLVTVSES

JP 2004-500847 A 2004.

1.

15
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(206)

WO OI/ARTIR POCTIUSOIAS026
48153

VL
BIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLE
YGASSRATGVYPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQYSNLPF
TFGQGTRVEIKRT

MS-GPC7:

VH ‘
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WEALIDWDDDKYYSTSLKTRLTISKDTSKNOQVVYLTMTNMDPYDTATYY
CARSQNGFYGGNLDIWGQGTLVTVSS

VL
DHVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDONNQRPSGVPDRFSGESKSGTSASLAITGLOSEDEADYYCQOSRDPSN
VVFGGGTKLTVLG

MS-GPC-8

VH
QVQLKESGPALVKPTQTLTLTCTESGFSLSTSGVGVGWIRQPPGKALE
WLALIBWEDDKYYSTSLKTRLTISKDTSKNQVWLTMTNMDPVETATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQARVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFEGSKSGTSASLAITGLOSEDEADYYCQSYDMPQ
AVFGGGTKLTIVLG

MS-GPC-10

VH
QVOLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGYEWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNGQVVLTMTNMDPYDTATYY
CARQLHYRGGFDLWGQGTLVTVSS

JP

2004-500847 A 2004.1.15
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(207)

WO OI/ARTIR POCTIUSOIAS026
4952

VL
DIVLTGPPSYVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLTM
GVFGGGTKLTVLG

MS-GPC11:

VH
QVOLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGYGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDFVDTATYY
CARsqgyrggldvWGQGTLVTVSS

VL
BIVLTGPPSVSGAPGQRVTISCSGSSSNIGENYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLASEDEADYYCQSYDYGIY
VFGGGTKLTVLG

MS-GPC14:

VR
EVQOLVESGGGLVAPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLE
WVSAISGSGGSTYYADSVKGRFTISRDNSKNTLY LOMNSLRAEDTAVY
YCARSSMPMYGEGFDLWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQTARISCSGDALGDKYASWYQUKPCQAPYLVIY
DDSDRPSGIPERFSGENSGNTATLTISGTGAEDEADRYYCQSYDFGYSH
SVFGGGTKLTVL.G

MS-GPC15:
VH

JP 2004-500847 A 2004.1.15
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(208)

WO OI/ARTIR POCTIUSOIAS026
SIS

EVALVESGGGLYAPGGSLRLSCAASGFTFSSYAMSWYRQAPGKGLE
WYSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVY
YCARFYYSHVLAMDNWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQTARISCSGDALGDKYASWYQOKPGQAPVLVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQASRDIHIHNE
VFGGGTKLTVLG

MS-GPC16:

VH
QVQLQGSGPGLYKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPGRGL
EWLGRTYYRSKWYNDYAVSVKSRITINPDT SKNQFSLQELNSYTPEDTA
VYYCARTQLYYFDYWGQGTLVTVSS

VL
DIVMTQSPLSLPYTPGEPASISCRESQSLLHSNGYNYLDWYLQKPGQS
PQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQY
NSYPRTFGQGTKVEIKRT

MS-GPC-8-6

VH
QVQLKESGPALVKPTGTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

V0L

DIVLTOPPSYSGAPGQRVTISCSGSSSNIGSNYVEWYQQL PGTAPKLL!
YONNQRPSGYPDRFSGEKSGTSASLAITGLGSEDEADYYCQSYDYDH
YVFGGGTKLTVLG

MS8-GPC-8-10
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(209)

WO OI/ARTIR POCTIUSOIAS026
3152

VH
CNOLKESGPALVKPTATLTLTGTFSGFSLSTSGVGVGWIRGPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQYVLTMTNMDPYDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGARVTISCSGSSSNIGSNYVSWY GALPGTAPKLLI
YDNNQRPSGYPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLIRH
VFGGGTKLTVLG '

MS-GPC-8-17

VH
QVQALKESGPALVKPTQTLTLTCTFSGFSLETSGVGVEWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVES

VL
DIVLTQPPSVSGAPGARVTISGCSGSSSNIGENYVSWYQOQLPGTAPKLLI
YDNNQRPSGVPDRFSGEKSGTSASLAITGLASEDEADYYCQSYDFSY
YVFGGGTKLTVLG

MS-GPC-8-27

VH
QVQLKESGPALVKPTOTLTLTCTFSGFSLSTSGVGYGWIRQPPGKALE
WLALIDWDDDKYY STSLKTRLTISKDTSKNQVVLTMTNMDPYDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTGPPSVSGAPGQRVTISCSGSSSNIGSNYVIWYQOLPGTAPKLL
YONNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDMNY
HYFGGGTKLTVLG

JP 2004-500847 A 2004.1.15
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MS-GPC-8-G-13

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGYGVYGWIROPPGKALE
WLALIDWDDDKYY STSLKTRLTISKDTSKNQVWWLTMTNMDPYDTATYY
CARSPRYRGAFDYWGQGTLYTVSS

VL
DIVLTQPPSVSGAPGGQRVTISCSGSESNIGANYVTWYQQLPGTAPKLLI
YDONNCQRPSGYPDRFSGBKSGTSASLAITGLASEDEADYYCQSYDYDH
YVFGGGTKLTVLG

MS-GPC-8-10-57

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVYGWIRQPPGKALE
WLALIDWDDDRYYSTSLKTRLTISKDTSKNQVVLTMTNMDPYDTATYY
CARSPRYRGAFDYWGQGTLVYTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSESNIGNNYVYQWYQQILPGTAPKLLI
YDNNQRPSGVPDRESGSKSGTSASLAITGLGSEDEADYYCQSYDLIRH
VFGGGTKLTVLG

MS-GPC-8-27-41

YH
QVQLKESGPALVKPTQTLTLTCTFSGFSLETSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKBTSKNQVVIL TMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQORVTISCSGSESNIGNNYVOWYQQLPGTAPKLLI
YONNQRPSGVYPDRFSGSKSGTSASLAITGLASEDEADYYCQSYDMNY
HVFGGGTKLTVLG

2004-500847 A 2004.1.15
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Box I Observations where ceriain claims were foumd unsearchabde (Continnation of Ttesn 1 of First sheef)

Thix international report bas pot been establizhed in respect of certain claims wider Ardele 17(2)(3) for the foliowing ressons:

v O caimmm:
bucause they celate to subject matier ot ceguired I be searched by fhis Awthority, mamnly:

2 P8 ChimMos. 2omdtw
begatige thuy refate 1@ pasts of the itemulicnal application tst do ool comply with the preseribed regquirements e
svch ag extent (ot a0 meaningful international seacch can be carricd out, specifically:
Flease See Continuation Sheet

3, @ Claim Nos.: 565
hecnuse they are dependent clalms and are not deafied ip ecordauee With e sceond and third seaicoces of Rule
6.4(3).

Box 1L (theervations whars unity of invention is facking (Contimsation of tem 2 of first sheet)

‘This International Searching Authority found multiple & s in Lhis it innal application, s (ullows:
Please See Contination Shest

As all required eddionsd search fees were timely pold by the applicant, his inkemadeaal search report covers all
Rearehable ciuims.

&3 all seprchable clatms could be searchod without effort fusifylog an additionsl fee, tis Authority did not invie
papment of any additiona! fise.

As ouly sowe of (v oqitived pddiGured seirch fees wore Guely paid by the spplican!, (is interoational szarch
tepote covers oily these elabms for which feos were pald, specifically clalms MNes.:

00O

@[] o required adiicionst search fees were timely puid by the sppliamt, Consoquently, (s international sexech repurc
15 reswicied o he invenbon first menlivned in the ¢iaims; H is covered By chims Mo,

Renurk; on Protest D Fh sddidunal seach feex were sccompanfed by the spplicanl's protest.
Ho prolest accempunicd die payment of additionl search fees,

Form PCT/SATIIG (conimnaricn o vt sheet{ 1)) (Jaly 1903
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Coatinuation of Bax [ Reason 2:
Claims; 2 sod 69 are nnsearchable because dhe contain noumeros seguencss, which are jdeptified by Arditery designstings. md du net
clearly relats to the specification.

BOX M, OBSFRVATIONS WHERE UNITY OF INVENTION 1S LACKING: i
1. Cladms 1, 37, drawi 10 4 coopositian including a polypeptids comprising, at least one antibody-basod satigan-binding donrain.
i1, Cluims 66-68, drawn, (o 3 Lasiness method,

The faventions listed as Groups I and I do ot relute W 2 singls gencral inventive concept under PCT Rude (3.1 beeawse, upder PCT
Eule 13.2, they lack the same or aurrespanding speciad techaical featurss for the following reasons:

The special technical foamge of Group [ is considered to be a tomposition eomprizing at Least one antibody-based antigen-hinding
domaiz, of uwan compesiion with & binding specificity for an antiyen cxpressed on ihe mrface of & cells, whersin reting cells with
said coipesition Jeuds lo sppression of an moowne respoase,

The spucial lechnical feature of Group 11 is considered 1o be a metind comprising olating & anibody, geoerating » composition,
conducting therapeutic profiling, prepating a prckage insect and marketiog said canposilion

The technical festure linking groups Land [1 appears to be Mat ey are products and awthad for conducting 4 phrrmsoeutival Insinsss
asserisicd with the sgid products,

However, Ureen ot 2 (Proe Nal Acad 8ci U.8.4. 1983) teacha compesition drawn 1o a humanized smiibody, which Binds te cell
surface receptne TL-2 (an antigen expressed on the surfses of 2 cell), and inhibits prejiferation of T cells and Fuppresses an itmune
sespunze. In +ddition, ths comprsition conid be used in 2 materially éifferent pmcess, suh o8 suppression of an jmonne wespoose in
& &niyoal,

Thetefare, e tzchnical feature Linking the invenfions of groups 1 end [ does not constitute a special technical foature a5 deflied by
PCT Rulc 13.2, ag iv dues nod define a cantribudon avar e pricr art.

Accardiogly, Groups 1T spd [are oot = Vigked by e sutwe ur @ comesprnding special technical f2amre as to form & single general
hventive coneopl.

Claims §-65 acs insearcheble bovanse they are i improper nuliple dependent farm,

Fonn PCT/ASA/I0 (second sheet} (Jaly 1998)
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