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FT7: BC/14OWTMF YD X777 F 33
BC_14 21 | 22 | 23 | 24 | 25 | 26 | 26a |26b | 26c | 27 | 28 | 29 | 30 |3
' SEQ
XS | W [ XK |XP| P [ XD{XD XP{XN|[XG|XP| 1 |X%T XG Ip
. ' NO
! 1]
WTN:K ami | 199 | aaa |{mma| ccg | raw | Raw |mma | aaw | ma |mma} att | ama [ira
10
; 92
WTM:G f/gc | tgg { ma | ssc [cog {gre | Grc [ ssc | me [ goc | ssc | att | sso [godl
WIM:D kmt | tgg | raw | smt | ccg | gal | Gat | smb ] rat | gt | smi | att | o [grt
| o4
WTH:Q mrs | tgg | mag | emg | cog [ sak | Sak | omg | mak | srg [ emg | att [mmglsrg|
. " %
S agc | tgg | am | yct | cog | me | Ric | yoy | arc | rgo | yoy | att | asc |rge
. =
WTM:H ymt [ t3g {maw | omt | cog | sat | Sat | emt | mat | sn [ omt | att [mme|st 20
\ ) aag | . _ 97
WTM:Y tmt | 199 | 4y | YME | cOy | kat | Kat | ymt | wat | ke | ymt | att |wme |kt
- _ o
iWTM:L tya | 1gg |mwg | cyg | cog [ swi | Swi [ eyg | mwt | skg | cyg | att | myg |skg
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BC.1 21 | 22 23 | 24 25 26 27 28 20 | 30 | 3
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X5 | W | XT X | P | XP [ XC | XP | XV [ XD | X-G NO
WTM:K arm | tgg | ama | mma | ceg | mma | Rra | mma | wg | raw § ma 100
WIM:G | rgo [ tgg | rsc | ssc | cog | ssc | Ggo ! sse | ake | are | gge [ 101
WIMD | kmt |tgg | rmc | smt | ceg | smt | Grt | omt | gwt | gat | gnt 102
WIM:Q | mes | tg0 | mmg | omg | ccg | omg | Stg | omg | swq | sak | sig | 109
WTM:S | age |tgg | asc | yet lcog| vt | Rgc | yet | pkc | e [ rgc | 104
WIMH | ymt [tgo | mme | cmt |ceq | emt | St | omt | swt [ sat | ot | 195
WIMY | tmt [tgg | wme | ymt | coq | ymt | Kt | ymt | kwt | kat | ket 106
WIML [ Tyva | tgg | myg | cyg | cea | oyg | Skg | eyg | stq | swt | skg 107
WIM:P | yot {tgo | mea | coq [ceq | cog | Sso | ccg | sy | smt | ssg | 108
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#9: DE/6OWTMA I 2L 7 F FFH
DE_6 51 52 58 | 54 55 5 |
SEQID
AP | XG XT | XE | XT XS NO
WTM:K mma a Ama_-| raa ama gm | 109
[ wm:G 556 9ge Rsc gra 5e 96 110 L
| wTm:D smt ort Rmc gaw rme ki 1
[ wri:Q cmg | srg Mmg sag fmg mrs 12
| WIS yet rge Asc fm asc age 113
WTM:H omt st Mme saw mme yrt 114
WTM:Y ymt kit Wme kaw wmg tmt 115
WTMiL cyg skg Myg swg | myg tya 116
WiMP | cog | ssg | Mg | smg | meg |yt | 17
20
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FG 9 76 77 78 79 80 81 82 83 84
SEQID
XN i XA | XA G XV | GS | XP X-P 8 NO
WIMK | aaw | ymg | rmg | ggc | Rwg | rgc | mma | mma | Age [ 118
WIMG | rmc | gsc | gsc | goo | Gke | rge | ssc | Ssc | age | 18
WTM:D tat | gme | gme | guc | Gwt | rge | smt | Smt | age | 120 10
WIM:Q | mak | smg [ smg | goc | Swg | rac | emp | Cma | age | 121
WTM:S | arc | ket | ket | goc | Rke | rge | wet | ot | age | 122
WIM:H | mat | smec | sme | gge | Swt | rgc | omt | cmt | age | 128
WIM:Y | wat | kmc | kme [ goe | Kwt | rgc | ymt | ymt | age | 124
WIML | mwt | syg | syg | gac | Sta | rge | ovg | cova | age | 1
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— 1 . | | ~ | SEQID |
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B'Bxb- K 16 [ 17 g 20 [Bode FRTINERES A5
ACC[TCT[TTG[CTT [ATA|  |TCG|GAT [GAC [GTA [ (5EQ 1D NO: 194)
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Fl4 A=Y LHET TR 5F A HBAF X175V —7Ri0 TR

BCIL—/Ff ]
2l (22 |28 (24 |26 |26 27 |28 | 29} 30 3
BC_11 S | W IXT[XP[XP|XPIXG|XP|XVIXD| G
21122 1238 | 24125 |26 [26a|2b|2c| 27 [ 28|20 ] 30 |81
BC_14 S I W |XK[XPIXP| XD XD | XP [ XN{XGC [ XP X | XT [ XG
21 122 | 23 | 24 | 25 ) 26 {262 | 26b [26c{26d | 27 { 28 | 290 | D | N
BC._15 S [ W IXE{XP|XPIXE|XDIXD[XG{XG| XS | XP [ Xl | XT { X3
DE L —>
L 51 | 52 153 |54 | 55 [ 56
DE 6 XP | %G [ XT[XE | XT[X8
— FG L—F
|77 781798 [84 |86} 86
FG_B N [XG|XGIXGIXE | X8| XS |XK]
76 |77 |78 70 80 |81 [ 82|83 |84]85] 8
FG.11 N [ X-A|XA|XG| XV | XG | XP X-P | XS | X8 | XK
0Dooooo
00000000 000BC 150000000000
Doooo
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5'-(agc)(tgg)(raa)(mma)(mma)(raa)(raw)(raw)(ira)(rra)(arm)(mma){awa)(ama)rra)-
3’ (SEQ ID NO:82) ( st Ao —F4 AV =548)

Fioid _
5'-(agc)(tgg)(alg a a)(a/c alc a)alc alc a)(a/g a a)alg a alt)(alg a aft)(a/g alg
a)(a/g a/g a)(a al/g a/c)alc alc a)a a/t a}a a/c a)a/g a/g a)-3 (A%
B E)

goao
oo

Ooo0oog

g
a

oooono
opPCROOOOOCOCODODDOOOOOOOODODODOOSOS0CO0ODbOOO0OOOOOO

ACCACCATCACAATTAGCTGGRAAMMAMMARAARAWRAWRRARRAARMMM
AAWAAMARRATTCCAAGTCGACGCA (SEQ ID NO:195)
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(/g a a/t)0D, E, KOOO NOOODOOOOODO
(a/g a/g a)0 G, RLEO OO KOOODOOOOODO
(/g a/g a)0 G, R, EOODD KDOODOODOOODO
00 (@a/ga/c)0S1IN, KOODO ROODDOOODOOOO

a/c a/c a)0 P, K, QOO0 TOODOODOOOOO
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Oo0donoo
7158 BC/15OWTMAVIA UL A F F ks

BC15 |21 |22 |23 |24 |25 |26 |26aj26b|26c|26d| 27|28 |20 30 3t

s | W |xE|xe|%P|xE|xD|x0|%a|x6|xs|xP | ¥ |xr| xa | SEAP

WTMK | age | tgg | raa |mma mmaj raa Raw {Raw| rra | ma | arm [mma) awa {ama| ra 1%
WTM:G |age | tgg | gra [ ssc | ssc | gra | Gre | Gre | goc [ oge | vae [ sse [ rke | rse | ggo 140 10

WTM:D | age | tgg |gaw | smt :smt'gaw Gat | Gat | get | gt | kmt[smt| wt |rmc | grt 4

WTM:Q | age | g | sag femg|emg] sa9 Sakj Bek | sry | srg { mrs |emg |mwajimmyg| srg 42

WIM:S |age | tgg 'rrm yet | yet | m | Reg | Rec | rge rgé agc yct akc .a:sc rgc R

14

WTM:H | age | tgg | saw | omt | cref | saw | Sat | Sat{ sit | s | ymt | oml { mwt {mme| st
tat || | tal 1 145

WTm:Y | age | tgg gag ymt | ymt qaa Kat | Kat | kit | kel | tmt | ymd | wwt fwme| kit 20
WML | age | tgg |swg] oyg | oyg |swg | Swt | sw | skg |skg | tva [oyg [wta lmyg] skg | 1%
WTM:P | agc | tgg [smgq ccg fecg {smg| smt [ Smi| ssg | ssg [ yot | cog | myt meg| ssg 14
oooooao
000000OBC 1400000BC A0 0O0OWIMIODODODODDODODODODOODOD
FN3BC 140 00O0O0DO0D0DO0O0ODODODOOODOO
ooooo
30
BC 14 21122123 |24 125 |26 [26a|26b}{26c| 27 | 28 | 29 | 30 | 31
— S | W IX-K|X-P{XP|X-D|[X-D|X-P [ XN | X-G | X-P | X-I | X-T | X-G
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#16: BC/14OWTMA YA xILFF Fadt
BO.14 | 21 | 22 | 23 | 24 | 25 | 26 | 26a | 26b | 260 | 27 | 28 | 29 | 40 |51
SEQ
5§ | W XK |XP|XP XD | XD|XP XN|XG|XP| XI| | XT MG ID
NO
' 14§
WIM:K ! age | g0 | aaa |mma|mma| raw | raw |mma| aas | ra [mma | awd | ama (na
' 149
WTM:G {agc |tgg | ma | ssc | ssc | grc | gre [ ssc | mt | ggc | ssc | rke | rs¢ |gge
WREES
WIM:D | age | tgg | raw | smt | smt | gat | gat | sml | rat [ gt | smbt) rwt | ymc |gd
" | mES
WTM:Q | age | igg | mag | omg { omg | sak | sak | emy [ mow | srg | cmg [ mwa | mmg jsig
WIM:S | age [tog |am | yet | yot | me | me | yot | arc | rge | yot | ake | ase jrgo
153
WIN:H [ age | tgo [maw | omt | omt | sat | sat | et | mat | st | emt | mwt | mme | st
aaa | 154
WINLY | age | tog taf yint | ymt | kat | kat | ymt | wat | kit | ymt | wwt | wme [k
' o ' MEE
WIM:L- | age | tgg | mwg | evg | cyq | swi | swl | cyg | mwe | skg | cvg | wia | myg [skgj
| WED
WIMP | age | tgg | mmg| cog | ¢og | smt | smt | ccq | mmt | ssg | cog | myt | meg [ssgl
0 Table 160
FN3 BC 140 00 O0OODDODOO0OODDODOOODOOO
00000
BC 11 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 { 20 | 30 | 31
- S W | XeT [ XP | XP [ XP [ NG [ XP XV |XD]| G
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B | 21 | 22 | 23 | 24 | 25 |26 ({27 | 28 | 20 | 30 | s
S| W | XT [ xP| %P |xP|%6|xP |xv|xp| a |SEQP

WIMK | age | tog | ama | mma | mma mam ma |mma| rwg | raw | gge | 7
WTM:G | age | tgg | rsc | ssc | sec | ssc | ggc | sse | gk | g | gge 158
WIMD | age | tgg | rmc | smt | smt | smt | gt | smt | get | gat | ggc | 159
WTM:Q | age | tgg | mmg [ cmg | omg | omg | srg | omg | swg | sak | gge | 160
WYM:S | age | tgg | asc | yet | yet | yet | rgc | yet | ke | e | goo 161
WTMH | age | tgg | mmc | omt | omt [omt | st | omt | swt | sat | ggo 162
WIMY | agc | tgg | wme [ ymi [ ymt [ymt | ki | ymt | bt | Kkat | ggo | 163
WTM:L | ago | tog | myg | oyg | oyg |ovg | sky | oyg | slg | swt | ggo | 184
WTM:P | age | tog | meg | ceg | cog | cco | ssg | cog | syg | smt | gge 165

0 Table 170

oooooo

DO00BC 1000000000000 000000000000000000 15A0 158

oooo

oooooo

DE60DDODODONONONDNDDDNONONONONDNDOOONO

ooooo

51 82 53 54 55 56
O %P %G YT YE XT XS
oooooo

ooooObOoO0oooooooooDDbboOoDbDe6e0 00D O0DD0ODDOOOOOO

gogbobooooooboooxcooooobooouooobooooboboooob-0bO004gao

ooooODbOO0OO0OO0oooooobObO0oooooan
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DDo0O0D
#18: DE/6DWTMAYIRIL A F F#i
DESS 61 52 58 | 5 | 5 56
X-p X-G X-T X-E XT xs | S|
WTM:K mma Rra Ama raa ama am 166
 WIM:G s8¢ Gge Rsc gra 150 rge 167
WTM:D sm | Gf Rmc gaw me ket 168 10
WTM:Q omg | Sg | Mmg sag mm ms 169
WTM:S yot Rge - Asc fre as6 age 170
WTM:H et $nt ‘Mmc saw mme ymt i
WTH: Y ymt Krt Wrnc Kaw wme m | 172
WTM:L cyg Skg Myg | swy myg tya 173
WTM:P . ceg Ssg Meg sMg meg yet 174
20
(Table 18)
DoDoooOo

OO0O0ODE/6D D DD ODODDOODDODODODODODOUODODDODODDDOODOOODDODODA7AOD 17B0
oggao

gooooaod
FG/110 0 00000000000 DODO0ODO0OO0OO0OOOODOOOO0OaO0
Oo0o0ooao
Fopq |70 [ 77 [ 78 [ 70 [ 80 [ 81 [ 82 [ 83 [ 84 | 85 | 86
N [XA|XA|[XG|XV|[XG|XP|XP | XS | XS | XK| 320




ooooao

#19: FG/1IOWTMANIRILF F F %3

(61)
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FGA1 76 7T 78 79 80 81 82 B3 84 85 86
N[ XA | xa | xG | xv | x6 [ xp [ xp [ xs [ xs [ xk [ 552P
WIMK | aat | rmg | rmg | Rra | Rwg | Rra | mma { mma | am | am | aaa 175
WIM:G | aat | osc | g5c | Gogo | Gke | Gogo | ssc { ssc | rgs | mrge | ma 178
WIM:D | aat | gmc { gmc | Grt | Gwt | Gt | smt | smt { kmt | kmt | raw 77
WTIM:Q | aal | smg | smg | Srg | Swa | Sig emg | cmg | mes | mrs | mag 178
WTM:S | aat | ket | ket | Rge | Rke | Rge yet | yet | age [ age | amm 179
WIMH | aat | smc { sme | St | Swl | S | cmt | emt | ymt | ymt | maw 180
WIMY | aat | kme | kme | Kt | Kwi | kt | ymt | ymt | tmt [ tmt "’;gf 181
WTM:L | aat { syg | syg | Skg | Slg | Skg | cyg | ovg | va tya' mwg 182
WIM:P | aat | scg | scg | Ssg | Syg | Ssg | ¢eg | cog | yot | yob | mmg 183
(Table 19)
ODoooo
FG/O0 00 00DD0O00O0ODDOO0O0ODODOODDOOODDOODD18A0 18CO O O O
ODo0oooo
FG/80 000000000 DO0DO0OO0ODODOOOODOOOODODO
00000
FG/8 76 77 78 79 80 84 85 86
N XG | XuG | X-G | X<E | X8 | X8 | X-K
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ooooao

#20: FG/8OWTMA I FFFigEt

FG/8 76 77 78 78 80 84 B85 86
R | 5o D
N X-G X-G X-G X-E x-S X8 X-K NO
' 184
WTM:K aat ma ra ma raa am arm aaa
' _ - 185
WIM:G aat gae ggc gge | gra rge rge ma
: L 186
WTM:D aat grt ort grt gaw ki kmt raw
. 187
wTn:Q aat &g $ry sfg sag mis mre mag
) ' 188
WTM:5 aat g | rge e rrm age age arm
] - 189
WTM:H aat st st st Saw ymt | ymt maw
. - tat aaa 190
WTM:Y aat knt __#ﬂ_ ket oA tmt tnﬁ tat |
191
WTMiL aat kg skg skg sWg tya tya mwg
_ 182
WTM:P aat $50 850 . $sq smg yet yet mmg
(Table 20)
0ooooo
[DCODDO]
0000000000000 00000000000000000000000A0
0000000000000 000000000000000000000000000a0
0000000000000 000O0OWIMANSBDO OOODDDODOODODDDODOOODDOOO
Ooooz200000
0ooooo
0000000000000 000000000O00000O0000O0O00DoDOoOoooan
oooo
000- 0000000000000 00000000000000000000000A0
0000000000000 0000002000000000000000000000
00D0DD00(SOE-PCR DD OO0 ODDOO
0000000000000 000000000000000000000000000A0
000000000000 0s500000000000003 000000000000
0000000000000 000000000O000D00O00DO0D0O0O0o0DoDOoOooo0ao
0000000000000 00000000000000000000OwWIMOOOGOad
0
0ooooo
0000900000 DDOoOWMMIODDOODO FN3 BC/11 , FN3 DE/60 O FN3 FG/11
00000000000 3.5x 108(FN3 BC/110 22" x O FN3 DE/60 2° x FN3 FG/90 130
0000002%) (U200)000000000000O0D0O00OO10°00 to 101100
0000000000000 0D000O0D0D0D0O0O000aO
0ooooao
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ooooooooooooOoobgobbooop-Ob0oooboOooDOoO0OO A, B,C,D
E, F, O0ODOO0OO0OO)DMIOOOOB00000000D0DDOOOO0OODIORN3OD OO
oooooooooOoooooogdooooDoooDoooop-0DOooooooooDO
gogooooogoan
ooo0ODbODO0O0O0O0oo0oo0oBamHIDOOOODODDODOODODOODOOODDODOODOOOOADOO
ooooooN-Ob0DbDOO0OO0oo0obDbOooobobbooobDbnDb

ogoagao

5'-CATATTGCTGGTACTCAGGGATCCGTTAGTGACGTCCCA-3' (SEQ ID
NO:196)

"-00oogobbbooobABODOO0O0OOOoOOoOooOOOOoOOoboOboDoOooOogan

gooano

TATAAGCAAAGAGGTAGGAGTCGCTGCAACCACT
TCCAGATCCCGTGGGACGTCACTAAC-3' (SEQ ID NO:197)

*-0bobooooobooocebbboo0ooboboooobboooobbooo

gooao

5'-AACTGTGAATTCTTGAACTGGTGAGTTGCCACCTGTCTCTCCGTACGT
GATCCGATA-3’ (SEQ ID NO:198)

"-00bobo0o0o0b0b0O0U0OEFDDOO0O0O0DDDODOO0OO0OODODOOO0ODbDODDOO

gooao

5'-CACTGCATAGACAGTAATGGTATAGTCGACACCGGG
CTTAAGTCCAGAGATAGTTGC-3' (SEQ ID NO:199)

-0 000000000 XholOOOODODODODDODOODOODODODODODDODODOOFRODO

goboboooc-bboboooobobooobobbooobbooooobonob
gooao

5'- ATGAACTGGGTATACTCTCTCGAGCGTCCGATAGTTGATGGA-3' (SEQ
ID NO:200)

goooao

gos®, C*, D", 00F0D0O0O0O0O0O0OOOODZ200000000

oooono

ooDoooOO0OHIsOOMycD OO OOOOON-OODODODODOODODOC-ODODODODOO
ob0Do0oo022000000D00000000DODODOODOOODODS3006000FN3 BC/11
OOOFRSDE/6 O ODOOOUOOFRNI /OO 00 O0O0OOODODDOODOODODOODOODDGO
oooooDOD0ODoaooeodison OO
OD0DO0oo0O0OO0O0O0O0ODODO0ODODOSOE-PCREODDODOOCDOODOOODODODODODDOERNSBC/1,

FN3 DE/6 O OOFN3 FG/OOD D000 OOOOODDOOOOOO

O

goooao

SOE-PCRO OO0 O0OB -000O0OC0OOOOODODODODODODOODDODODODODODOODGOSBC
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, DEDO0FGDDODODODOOOODOOCOOODOPCREODDOOS D10 pMOODODOODOD
OO0OO0ODDO.50 10 PRXDNAOOODODOD @-5U/p DHDOSbBp 10 PRIXOOD DO (Invitro
gend YO 1p 10 10mM dNTPO 1p IO 50 mM MgSO4 O O 37.5u 10 dH200 940 0O 20 0 O O

OoOoo400300050003000680 010 000000240000 000068006500
000D0D0O000D0D0OO0O0O0O0O0ODDOprogrammable thermocycler (MJ Researchd )O 0O O
O0O0D0DDO0ODO0OO0OSOE-PCROOD0OOOODDDODDODODODODOODOPCROODODDODODDGODS™OO3"
Ooo0oDoooDOoooooDoao

Oooooo

00000000000 oo0o0ooo0ooDUooo0DO0oo0DooDUooDUOooOoDoOoDoDoOooDoOoao
Ooo0oo0ooo0ooDooo0ooDo0ooDoooDo0oo0ooDoooDooDoDooDoDooDoOoaOo
oooooooooo/00000D00DO0ODOOODODODODODDUODDODOOO/Z00DODOO
ocooooooU0oooDOoooooOoooDUOooDoODO0ooOoO0ooDUoDDUOooDoDooDUooDUODoDaOo
0000000000 oo0o0o0Do0ooDo0oDo0Do0ooDo0Do0ooDo0ooDooDoDo0ooDoDooDoOoaO
00000000 ooDOoooDooDoooDoDUoooDooDoDoDoOooaOo

Oooooo

OFN0 0O O0DDODDDODODODORODODDODDDODODODOGOOoOOoODOoODOoODDOOOO-Gly-Ser
OO0OO00@ODODOO GGGGSGGGGSGGGGS) (SEQ ID NO:201 YO O DD ODDODOOOODODO
Oooooooooao

Oooooao

[OOODOO]
0Ooo0oo0oo0ooDooo0ooDo0ooDooDoDO0ooO0DooDooDoDOoooDooDoooDooaOo
Ooo0o0ooDoDOoooooDoo

OO0O0ODDOO0OO0OCBM (combinatorial benefical mutations:0 000000 O0OooOO)/
WIM/LTMO O 0 0D 0 Q0o0o0oo0o0o0oDooo0oooooooooooooooooooao

Doo0ooooao

oooooo

00D0O0000009-14 TNFaODOODODOODOOOODOOOOOODOOODOOOOOOO
OOOOCBMWIMLTMO O 00 D0O0O0O0O00OCO0O0D0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O00
0000000000000 D0DC0O0O0O00O0O0O0O0OoOLIMOOOO0D0OOO0O0DDOoOOan
000100000010 00000000000000000000000000000
D0O0O0O0OO0(BMOOODOOLMIODOOODOOOOOOOOODODOOOOO
Dooooo

000000000000 000D000D0OD0O0O0O0OO0O0O0O0OO0O0ONODOODONOooOoOooao
000000000000 00O0O00O00D0O0O00O0O000O0O0000O0000O0O00an
00

Ooooooo

[DOCO0DO]

OCOOO0O-TNFo OODOOWIMOODODOOOOODODODODOOWIM 14/FN30 00000000
ooobDbDoOo0ood

wiMO O oooooDOoooDooooooopoDooooooooooooooooeecAD O
ugogobobobodooobooooobobooooobboooobbooooboooooboboogao
ooooODbOOO0OO0ooooocobObOoooilsoooonn
sggooo0oobOoo0ooooooooObbO0oooooobooDboboboOoDOooUooooDbDDOoligo
30O0BC loopd 110 00 O0OCO0OOOOONgoSODEDNODODODOODODOOOODODOGO
OCOOOoligo700FGODOOOOOOODOODOODOOOD

o000 0000 b0boooooboog
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ooooao

Oligo 1: 14FN3_FMK_1_S
CATATTGCTGGTACTCAGGGATCCAACGTTAGTCCGCCT (SEQ ID NO:202)
Oligo 2: 14FN3_FMK_2 S
AATTGTGATGGTGGTCTCGGTGGCGTCTGTGACGCGGGCACGCCGAGGCG
GACTAACGTT (SEQ ID NO:203)

Oligo 3: 14FN3_FMK_3_S
ACCACCATCACAATTAGCTGGCGCACTAAAACGGAAACAATCACCGGTTTCC
AAGTCGACGCA (SEQ ID NO:204)

Oligo 4: 14FN3_FMK_4_A
GATTGTCCGCTGAATGGGAGTTTGGCCGTTGGCTGGGACTGCGTCGACTTG
GAA (SEQ ID NO:205)

Oligo 5: 14FN3_FMK_5_S
ATTCAGCGGACAATCAAGCCTGACGTTCGTTCTTATACCATTACCGGG(SEQ
ID NO:206)

QOligo 6: 14FN3_FMK_6_A
CAAAGTATACAGGTAGATTTTATAATCAGTTCCTGGCTGTAACCCGGTAATGG
TATA (SEQ ID NO:207)

Oligo 7: 14FN3_FMK_7_S
TACCTGTATACTTTGAATGACAACGCGCGTAGCAGTCCGGTGGTTATAGATG
CCAGC (SEQ ID NO:208)

Oligo 8: 14FN3_FMK_8_A

Oooooo
URBL-WTM-TYRO O 0O 0 0 00O O 14FN3D OO OO DO OO O Ooligo 1 , Oligo 2, Oligo
4, Oligo 6, 0 OOligo 80 00O 0O0ODODOOligo 3, Oligo 5A/0ligo 5B, O O Oligo 7A/01

igo7BO0O0O0DOODOOOOOODO
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ooooao

Oligo 3: 14FN3UL_w3_S_WTM-TYR
ACCACCATCACAATTAGCTGGWMCYMTYMTYMTKRTYMTKWTKATGGCTTC
CAAGTCGACGCA (SEQ ID NO:210)

Oligo 5A:; 14FN3UL_w5_S_WTM_TYR1
ATTCAGCGGACAATCYMTKRTWMCTATWMCTMTTATACCATTACCGGG
(SEQ ID NO:211)

Oligo 5B: 14FN3UL_w5_S_WTM_TYR2
ATTCAGCGGACAATCYMTKRTWMCGAAWMCTMTTATACCATTACCGGG
(SEQID NO:212)

Oligo 7A: 14FN3UL_w7_S WTM TYR1
TACCTGTATACTTTGAATKMCKMCKRTKWTKRTYMTYMTTMTTMTAAACCGG
TGGTTATAGATGCCAGC (SEQ ID NO:213)

Oligo 7B: 14FN3UL_w7_S WTM_TYR2
TACCTGTATACTTTGAATKMCKMCKRTKWTKRTYMTYMTTMTTMTTATCCGG
TGGTTATAGATGCCAGC (SEQ ID NO:214)

Oooooao

140 0 0 000BCOOOOOODODODUFR3L-WTM-TYR-BC_ 0O O (extended)l 0 O OO O O
OO14FN30 000000 O0OD0OO0OOoligo 1, Oligo 2, Oligo 4, Oligo 6, O O Oligo 8O
0000D0D0O0OO0OdOoligo 3A, Oligo 3B, Oligo 3C, Oligo 3D, Oligo 5A/0ligo 5B,0 O Oligo
7A/011go 7B0 O URBL-WTM-TYRO 0D 0 0 000 oOoOOOOOOOd

ooooao

Oligo 3A BC ext: 14FN3UL_w3_15_S_WTM_TYR1
ACCACCATCACAATTAGCTGGTATYMTYMTTATKATKATKRTKRTTMTYMTW
WTWMCKRTTTCCAAGTCGACGCA (SEQ ID NO:215)

Oligo 3B BC ext: 14FN3UL_w3_15_S_WTM_TYR2
ACCACCATCACAATTAGCTGGTATYMTYMTGAAKATKATKRTKRTTMTYMTW

WTWMCKRTTTCCAAGTCGACGCA (SEQ ID NO:216)

Oligo 3C BC ext: 14FN3UL_w3_15_S_WTM_TYR3
ACCACCATCACAATTAGCTGGGAAYMTYMTTATKATKATKRTKRTTMTYMTW
WTWMCKRTTTCCAAGTCGACGCA (SEQ ID NO:217)

Oligo 3D BC ext: 14FN3UL_w3_15_S_ WTM_TYR4
ACCACCATCACAATTAGCTGGGAAYMTYMTGAGKATKATKRTKRTTMTYMTW
WTWMCKRTTTCCAAGTCGACGCA (SEQ ID NO:218)

goooooao
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PCAOD0OODOOODODDODODOOODODDODODOODOOSODOONgoD OO0OO 10p MO
Oooo

50p 10 Assembly PCR 10 0 OO 0O O 5u 1000 O O O Oligo(10p MO 10u 10 5X Buffer
(Finnzymes(O )0 1y 10 10 mM dNTPO Phusion Polymerase (FinnzymesO )0 33.5u 1 diH,0
Oooooo

PCROOOO980 0300 0000001000000 980 0O 70 O 500 0 200 O 720 O 150
OoooOoooo30oooo0oo0ooDooDoDoooo720010000000000
Oooooo

100y 10 Rescue PCRO 0 0 O O O 2.5y 10PCR 10 O 0O O 2.5y 10 Oligo 1: 14FN3_FMK_1_
SO 2.5y 10 Oligo 8: 14FN3_FMK_8 A0 2u 10 10 mM dNTPO 20p 10 5X Buffer(Finnzymes
O )0 1p 10 Phusion Polymerase (FinnzymesO )0 69.5uy 10 diH,00 O 0 0O O 0O
PCROOODO98I O30 000000100000 0OO980 0O 70 0O 500 O 200 O 720 O 150
ooooDoDOooo300o0ooDoDoDoDo0oooooooDDy720010000000000
Oooooo

PCRO OO OO OO O Qiagen Qiaquick PCR Clean-up KitU OO O DO QODOOOODOO
oooOsou IDdiIH,OOO0O0OODOODOODOOOOOOODOPCROOODOOOOOOODOOSB
amHl (NEBO )OO O Xhol (NEBO DO OO0 O 370000000120 00000000000O
Qiagen Gel Extraction KitO OO ODNAOD OO DO OO OOO

gooobooao

OO0OO0O0000O0O0OD0DO0OO0OO0O0O00O0DODOODNAOO pBluescript 0D OO0 O0O0DOODOO

Oooo0O0ooO0ooOO0oo000oD0o0bOO0oO0O0O0oDO0OO0DOO0ODOODO @ E. Coli DsbA
OoOoo0oo0ooo0O0ooDON-O0DO0OD0O0D0DDODE@HNS-00D0D0O0DDbODOoooooooDbOoDoao

ooo0oo0ooU0ooD@UuoooooooDooo0dfe-mycOODOoOoDooo@® ooOo

I o A € Vc  V c§

p30 0 00 O0C-000000D0 (aa250-406)0 0 O (6) FN3O M3 p3 CTDO O OO O DO OO

Oo0oo0oDDO0O0O0oO0O0oo0O0ODDOE-ColiD0O0O00OO0OOCODODDDOOOOOODDOEPEN3-p

3000000000000 O0F3000000000000000000000000
000000000000 000D0000O000000000000000000000
oooooo

20y g0 00000000000 00O00O00BamHI (NEBO ) O Xhol (NEBO ) O O Calf In
testinal Alkaline Phosphatase (NEBO O CIP)J 000370 000 00 0 O O O O DNAD

001290 000000000000 Qiagen Gel Extraction Kitl OO ODNAOD DO O OO
O0O0D0DDO0ODO0OO0DO0OODNADOODODUODODQODOoODDODPCRODDDDODODODODODODDODDODDOOOOO
0Ooo0oo0ooo0ooDooo0oooDo0ooDo0ooDoDO0ooOO0DooDUooDOooDoDOooDoDooDoOoaO
000D0D0O0OO00DODOOOOdE. Coli XL-1 Blue cells (Stratagened )0 00 OO O OQOGO
0000000000000 ooDoooDoooooDoaon

Oooooo

UF3L-WTM-TYR-BC_O O (extended) 0 0 0 000D O0ODDODODODODODO8.0e’00000UF3
L-WTM-TYRO 0 0 0 1.2e30 000000 O

goooooao

gogoboboooooboboaoad
ooooObOoOO0oooooocoobOboboooooooobboOoooollcoobDbOOoOoOod
ooo0oTea00oooDDODOO0DO0oOoOoOooOoDDDDODO0O0=2yT0O1 %9 00000050 p g/ml
OO0O0C0O00)IO0OOODgee=0.50000000MI3KO7DO00O00O00OODO (InvitrogenOd
oMol=200 0 0O0OoOO0OOoO37do3000000ooOoooOooO0ooDOoODOOaon3rg D 3son
ooo0oDODOO0OO0O0oO0oO0ooOoDbDDbOOoDOo0OoO0oOooO0OOoOD@YTgb0p g/MIOODODOOO 25
g/miD 00 O0O0OCOOO0O.1mMm IPTG) DO OODOODO30O0O0ODOODODOOOODOOR20
WPEG/2.5M NaCID D0 O DO OOOODOOODOODODOOODODOODODOOOTG1DO0DOO
ooooao

gooobooao
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0000000 0D0DDO0OO0OO0O00TNF-a ODODDOOODDOOODODODO  (panning)d OO
Oo0ooDoooooooand

0003000000000 0Reacti-Bind™ NeutrAvidin™ Coated High Binding Capac
ity (HBCO ) Clear 8-0 O O StripsO O Superblock™ Blocking Buffer (Piercel )0 O
040 0000000000 MaxiSorp plate (NuncO)OD OO0 O0O0OODOOODODODOO
go0ooo0ooooo0ooo0b o000 o0Do0DO0Db0DINFeODODODDODOoOooOooobooOoao
OO0O00ODD0DOTNF-ODOOOODODOOOOOTNFa (R SystemsD )OO OO ODOO
dodoboobooobobobooobooBsAU D D000 oDoDoooboDooooboaoad
gooooooooobooa

oo

100000000000 0O0O0.5% BSAOOODOODO (A0op HO O 0.25 pghdO0O0ODOTNFa
0200000000000 b0b0o0oo0bobo0oobbooo0oOoOaooPBS-0.05% Tween-2
o0O0O0O0O0O0DO0DO0UOPBSOO0O1e10™0 0000000 DOOOO 1y MO O ODOODOO0.-2%
BSAO 0 0.1 % Tween-200 0 0O O ODO0O0OODODODOOODODDODOOOODDOOOO
O00O00O00O0OPBSOOO.2% BSAO 0.1 % Tween- 200 D O OO0 OS5000000O00O00O0 PBS
00 0.05% Tween-200 O OO O500000A0O

00000100 I O100mM HCID OO OO DO 1 mlO 1.0 M Tris-HCIO pH 8.00 0 0 0O O O
gooooTeiD oD oooonboao

10 0000000000000 0000000D1.72700000mMID0O0O0O0O0ODO2.4e
Soopopoo0omO000O0D0OODO0O7.1000000000000O0

gooooao

000000000000 0O0.5% D000 O00DO0OO0O0O0ODnoou HODOOo.25py g OO
OOODTTNFa OOD200000000O0ODDODDODOOOOODODODODODOOODODODDODOOOCPBS-20
.05% Tween-200 D0 OO O0ODOOOPBS 0D1e10®010 0000000000 1p MO O O

O Ooo0oooao
O Ooooao

coOd0o.1img/mIDO0DO0O0O0OC0DOO0O0.200000000D0O0.1% Tween-200 0 O
gooboooobboogooboooobnb

ooooODoopPBSODDOO0.22 00000000O0.1% Tween- 2000 00005600000
OO0 PBSOOO.05% Tween-200 0 0 O OSSO 00O0O0O0

OooODD100p I D100mM HCID O OO OO 1 mIO 1.0 M Tris-HCIO pH 8.00 0 0 0 O O
ooobDDTeiDODDOOOOO

200 0000000000000 00000D0D03.0e®00000mMO0O0O0O000Z1.36
e®00D0D0DDOMODDODODDDDD2.20000000000000

gooobooao

3noopoOoooOoooooDo.5% 00000 DUOO0DODOD0OO@oop HO DO o0.25u gOo
ooob0OD0ODTTNFe OD2000000000000O0ODODOOO0OOOOOCOCODODDODOOOOEPB
S- 0.05% Tween-200 D 0 0 0D O OOPBS DO 1lel0*™®0 200000000000 1u MO
cooooo.aimg/mICODO00O0O0DOOODOOO0O2000000000O000OO0.1% Tween-2
ooocooOOOODOOoOooOooOoOoODOObOOOoOooOoooooOaO

ooooObDOoopPBSODDOO0.22 00000000000.1% Tween- 20000 0005000
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NO,220)
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FEERXRTATADELD
Kon [1/Ms] Koft [1/s] KD
AG+Fc 0.12E+03 2.26E-04 24.8 W
AG+Fc 1.39E+04 2.30E-04 14.9 nM
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AB 2.37E+04 |  4.38E-04 Y 10
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Table 20. VEGF 14FN3 # &V S 4 T5)DEIR

.38 [ [VEGF] 77— Fi{ll 3
1 pM 1.6x10° ND

2 0.2 UM 1.9x10°

3 40 nM 4.0x10°

4 20 nM 4.2x10°
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(HMGBT T 57— J11i T Ewx
0.5 pM 6.3x10%
1EH 0.1 iM 1.2x10° __ho
0.2 M 5.4x107 76
2[e] 40 nM 5.6x10° 7
80 "M 2.6x107 7300
3[ElH 16 nM 4.4x107 898
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FEE |kl 0 k(1070 | Ka(nM)
R2E6 | 8.3 | 5.0 6.0
"R2G2 37 2.6 6.9
R2FE 35 2.2 22
ROBS 82 B X 3.1
P36 | 18 6.2 35
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K-WTM D-WTM

(SEQID NO.: 82) (SEQIDNO.: 84)

21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 21 | 22 | 23 | 24 (25 | 26 27 | 28 | 29 | 30 | 31
s W [ x/T | %/ | %X/P | X/P | X/G | X/P | X/V |X/D| G s W |X/T)|%/P|X/P|X/P|X/G|X/P |R/V|X/D]| G
AGC | 7GG | AMA | 1OM | MMA | MMA | RRA | MMA | RWG | RAW | GGC AGC | TGG | RMC | SMT | SMT | SMT | GRT | SMT | GWT | GAT | GGC
1| 1|2 4 ] 4 4 4 4 4 1 1 1| & | s 4 4 |2 | & | 2 1 1
EREREEEREEEEENEREER K] s {w |w|® | ® P p|lv | bple
X | Kk | ®x | k[ &8 [ x [ x |~ T | o | op|p[po [0 ]|0D
o [e|e |6 e ]| Vv Ik D | a | ala A
» | P » | K | P | % | D A |8 |8 | & ]

Figure 15A . Figure 15C
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Q-WTM Y-WTM

SEQ ID NO.: 85,
6=Q ) (SEQ ID NO.: 88)
21 22 23 24 25 26 27 28 29 30 31
s | 25 6 | 27 2 30 | 31
s | w | %/ |xp | x/e | x/e | x/e | x/m |xv|xm | 2w | B | * 2 ol Md
AGC | TGG | MMG | CMG | CMG | CMG | SRG | CMG | SWG | SRK | GGC s w |x/¢|x/® | X/P | x/P|2/6|2/P | X/V | X/D| €
1| 1| 4|2 ]2 |2 fs/|2]|4¢/|[4s]j?2 AGe | TGG | WM | YMT | YMT | YMT | RRT | TMT | KWT | KAT | GeC
s [ w | K | P P P [E | ®» [ L | & G 1 1 A A A s A A . 2
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: N = 2 v T o s ¥ | s s | s|]e| sl v | D | e
Q Q e | 8 s | B p | 2| p|®» D | ¥
IS ENENESERE
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Figure 15B
Figure 15D
(SEQIDNO.: 89) .
(SEQID NO.: 86)
21 | 22 | 23 | 26 [ 25 | 26 | 27 | 28 [ 29 | 30 |
21 | 22 | 23 |26 | 25 | 26 |27 [ 28| 20 | 30 [ 31
s | W |x/z|x/p|x/e| %/ |x/6 |X/P | R/V | XD €
s W |x/Tix/P| X/ |%/P | X/C[X/PIX/V|X/D| &
aGc | 766 | M¥6 | cve | c¥e | c3e | sKG | C¥6 | STG | SWT | GGC
acc | me6 | Asc | ver | ver | ver | Rec | ver | RRC | RRC | GoC
1| 1 a2z 2}2]|4&|2 2|2 1
1222 2 2|2 ]|2]s%s 2 1
s |w |1 |v]lxv|v | |L|e|L]|6G
s | w|s|s|s|s|e|[s|ec|[w |6
r [ » | p | Pl | P VvV
v | p | P | P |s P |1 |6
P R D
s [ s
H v ]
vip
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(SEQ ID NO.: 90)
(SEQIDNO.: 87)
21 | 22 | 23 | 24 { 25 [ 26 | 27 | 28 | 29 | 30 | 31
21 [ 22 | 23 |24 | 25 |26 | 27 | 28 | 29 [ 30 | ;2
s | w |x/v|z/e|x/e| %P |X/G | X/ | XV /D] G
s w |[x/r|x/e|x/p|x/p | %/ | X/P | X/V | X/D| €
nec | 766 | Mcs | cce | cee | cce | sse | cce | s¥6 | smT | 66
AGe | 766 | Mue | cmr | cT | oMT | SRT | MT | SWT | SAT | G6C
11| 2 1 1 1| s |2 s a1
1 1 e |z |22 4 | 2z 4 2 1
s | w T |®|® | P|[6|e]vie|6
7 . v 1 o FEEAEREEEEEEEEEEEEEER
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G-WTM Q-WTM

(SEQID NO.: 83)
(SEQID NO: 103)

21 | 22 {23 | 26 | 25 | 26 | 27 [ 28 | 25 | 30 [ 31
5 w |x/o |z | x/e |/ |x/6 | X/ | X/V [ 2/D | @ 21|22 |23 |24 25|26 |26a|26b|25c|26df 27 |28 |29 | 30 | 31
acc | Tec | rsc | ssc | ssc | ssc | esc | ssc [ ere | GrRC | GsC 8 | W [X/E{X/P|X/P|X/B|X/D|X/D|X/G(X/C(X/S|X/P|X/T|X/T|X/G
1 10 4 2 4 4 1| e 2 | 2 1 GG |SAG|CMG|CME|SAG|SAK | SAR MRS |CMG MG |SRG
s|wlelejelejo|e |6  6LF 1frj2f2|2|2|afla|a|a|6|2]|a]a]s
v D
e = s|w|e|lel|leo|E|m|B|[R|R|[E|Q|I|T R
T | ¢ | P » r
2 A A A A Q{P|P{Q|(E|E|E|E|R|P|Q|KRI|E
p|pje|e [N L|g|e@
o2 |[Q|0|Q K R|P[OQ
Figure 151 s
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K-WTM ogooooao
(SEQID NO:: 100) D-WTM

21|22 |23 |24|2526|26a|26b|25¢c|26d| 27 | 28 | 29 [ 30 | 31 (SEQID NO.: 102)

8 | W |X/E[X/P|X/P|X/E|X/D|X/D|X/G|X/C|X/S(X/P(X/1|X/T|X/C

21 (22|23 |24 (25|26 |26a/26b(25c(26d| 27 | 28 | 29 | 30 (31
ace|TGE | RAR |MoEA 1o | RAA | RAW | RAW|RRA [RRA | AR | 2om | awa (ave | RRA .
s | w |X/B|X/P|X/P|X/E|X/D|X/D|X/C{X/C|RX/S|X/P|X/L(X/E{X/C
1i1 2 4)4|2 4| 4 4 4 4|4 2 2 4
AGC| SMT | GAW |GAT |GAT | GRT |GRT | KMT | SMT | RWT
S W T T B X N R R R T I T R
XK|K|)KR|RKR|(BE|B|E|E|N|K|K|K]|&E 1|1 2 4| 4 2 1L11(2]2 4 4 4 4|2
2 Q X K G G K 2 G S w E R B E D D G G A -4 I A G
plr DID|K|K|Ss P R p|{aja|D p|pjy|a|D|[T|D
123 D s D N N
K p|rpiv| D
Figure 16A
Figure 16C
EQ ID NO.: 108
(SEQ ID NO.: 106) (EQ )
b|25¢(26d| 27 | 28 | 29 | 30 | 31
21|22 | 23 | 24 | 25 | 26 [26a [26b|25c|26a | 27 | 28 | 29 | 30 | 31 21|22 |23 | 24 | 25| 26 |26a 26 c )
X/T(X/G
s | w |x/e|x/e|x/P |x/E |2/ | x/D | 2/6 | R/6 | %75 | %/P | RX/1 | XIT | RVC 5 | W |x/e|x/p|x/P|/B(X/D|%/D|X/G|X/G|X/5 |X/P|X/X|Z/2|R/
o TRT acc cc s sut|sse|sse|ver|coe (Mye[uce|sse
aoc 766 | o v (o | 0| AT | RaT | R | R | T [ o | | waec | e
1 4 1 1 4 4 4 4 4 2 1 4 2 4
v |z2fe|a)2|2|2)a|s2]|e]s|ale
s " E ] " ¥ ¥ G I ¥ " T F] G S| W a P P A B ;4 R R 5 P I T R
y|¥Yy|z]| ||| |s||¥|Nw ¥ E E|lajanla|alrPr PP | A
s s D | D s | F T [D Q o|p|D|EG}|G L G
P | r c c ?|w|s c P PP |P|P|P T P
Figure 16D Figure 16F
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SEQIDNO.: 104
(SEQ ID NO.: 107) (SEQ )
21|22 |23 |24 (25|26 [26a|26b|25c|26d| 27 (28|29 |30 | 31
21|22 | 23|24 25|26 |26a|26b)25¢c|26d] 27 | 28 29 {3031 s W i/E X/P|X/P|{X/E|X/D|X/D|X/G|X/G|X/S|X/P|X/I|X/T|X/C
s | W |x/E|x/P|X/P|X/E(X/D|X/D|X/C|X/C|%/5|X/P|X/1 |2/ )3/0 | YCT | YOT | RRM RRC hec | vez jaxc
acc|Tee cxe|swe|swe|swr SRS D U, S 1|17 |2)2|7|alaf2]|2|2|2|2]2]|2
s W R 5 5 R 1 N (] ] L 5 I T G
1li)4eflz)2/a)ea(a)el2)2]2]4]24 e{p|lrlelef{e[s]|s p|s|s|s
5| wl|E P|E|{HE|H|R|R IfT|R N N|s s
elrijv)je|p|p|s|leir|L|L]|P|e 3 ¢|p|D
v v v v v v L v X L3
L L L L L L M L L L
D D
Figure 16E

Figure 16G
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H-WTM K-WTM

(SEQ ID NO.: 105) (SEQID NO.: 109)
21|22 | 23|24 |25 | 26 26a26b 250|260 27 | 28 | 29 | 30 | 31 51 52 53 54 55 56
s | w [x/|xse|x/e|%/E|%/D|2/D|3/6 X /0| % /5|2 /P IR/ X |22 |26 ®/e x/e Lk x/B x/T /s
CMT RT|SRT | IMT | CMT | MWT b REA BHA RAR AMR ARM
1l2fe]2 ez |2fe|a|laf2|a]|a]fa M 4 2 2 2 4
s w B H " L:$ H B -4 " H 4 I -4 -4 T R T E T R
B P P B D D R R ¥ P : 3 T R X = X K & .
B o clc|s L% | e
° 2 oo |® FEE [ s x
3 3 s
Figure 16H

Figure 17A

gooooad

G-WTM ogooooao
(SEQIDNO:: 101) Q-WTM

21|22 |23 2425/ 26 |26a|26b|25c|26a} 27 | 28 | 29 [ 30 | 32 (SEQIDNO::112)
s | W |2/E[X/P(x/P|X/E|X/D|X/D(%/6|2/C|2/S|2/P|X/T|3/T|X/C
[ 51 ] 52 53 54 l 55 56
AGC|TGG|GRA [S5C|SsC|GRA Gec|Gac rre|Rsclece
x/e x/6 x/T X/E x/T x/8
1124 |e|2|2|2]2]1]2]e|a)a]1
e sre e saG e MRS
s|wielrlr|E|c|s|e e [r|[1[a]e
s c]alale|[n][D s[a|c|x 2 4 4 2 4 6
G |e c|s|e [] R T E T X
P | P P|lv|s P B X ] K R
G [ ] N
[} P 4 K
Figure 161 s
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Fiaure 17B
(SEQIDNO.: 111) (SEQID NO.: 116)
51 52 53 54 55 56 51 52 53 54 55 56
x/p x/6 /T X/E x/T x/8 X/P x/G x/T X/E x/T x/s
£ GRT RMC GAW RMC RMT cre sxe MG swe #¥6 TR
4 2 @ 2 4 4 2 Py 4 4 4 2
B [ a B a a b R , E P
A D T D T b 4 n G P [] -] L
D N N 5 v L v L
3 D D D L M T M
Figure 17C :
] Figure 17E
(SEQID NO.: 115) P_WTM
IDNO.: 117]
51 52 53 54 55 56 GEQ )
x/p X/ x/T X/B x/T x/s
51 52 53 54 55 56
T ERT wic TAT wic ™z
AR x/® xX/6 /T X/E x/T x/s
4 B 4 2 4 2 coe ssa nMea she Mes rer
B ] K B E ¥
1 4 2 4 2 2
¥ 11 N ¥ N s
5 > T - P R T A T s
- < s s a 3 B 3 3
5 [}
3 3
Figure 17D

Figure 17F
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S-WTM

(SEQIDNO.: 113)

51 52 53 54 55 56
x/p x/6 x/T X/E . X/T x/s
ICcT RGC ASC RRM asc BSC

2 2 2 7 2z 1

s (] T R T s

® s s E s

.1
s
K
s
)
Figure 17G
(SEQID NO.: 114)
51 52 53 54 55 56

x/® X/6 x/T X/E x/T x/s

anz SRT e SRW c g% 3

2 [ 4 4 4 4
H B b4 E B B
® R T B T 4
[ N 2 = s
D P Q P P

Figure 17H

(SEQID NO.: 121)

76 | 77 | 78 |{ 79 | 80 | 81 | 82 | 83 | B2 | 85 | B6
N | x/a|x/a|z/6|2/v | /6| X/0 | %/ | X/ | X/S | X/R
ART | SMG | SMG | SRG | SWG | SRG | CMG | CMG | MRS | MRS | MAG
1 4 4 4 4 4 2 2 [ [ 2

N E E ] L [ 3 P N N

P P E E B Q Q R R Q

Q2 Q2 R v R )4 K

A A Q 2 [] s s

] 2

B S

Figure 188
(SEQ ID NO.: 120)

76 | 77 | 78 | .79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
¥ |=x/a | x/a | %/6 | %/v | X/G | X/P | X/P | X/S | X/S | X/K
BAT | GMC | GMC | GRT | GWT | GRY | SMT | SMT | RMT | RMT | RAW

1 2 2 2 2 2 4 4 4 4 I3

N D D ] v ] P 13 s s N
A A D D D D D D E
A A a a K
4 = T b4 o
Figure 18C
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G-WTM

(SEQIDNO.: 110)

A 2010.11.25

51 52 53 54 55 56
x/p x/G x/T X/E x/T x/s
SsC 6GC RSC GRA RSC REC
4 1 4 4 2
R G A A &
A T k4 s
(<] L] G
i s s
Figure 171
(SEQID NO.: 118)
76 | 77 | 78 | 79 | 80 | 81 | 82 | 83 | 84 | 85 | 86
N |x/a | x/a|x/6 | %/V|x/c|x/p|x/P| X/ | RIS | B/R
AAT | RMC | RMG | RRA | RWE | RRA | MMRA | }B80 | ARM | ARM | AAA
1 4 4 4 4 4 4 4 4 4 1
N E E ¢ -4 G K K N N K
K K E K E T T R R
T T R v R P P s s
A a K M K Q Q K K
Figure 18A
(SEQIDNO.: 124)
76 | 77 | 718 l 79 | 8o | 81 | 82 | 83 | 84 | 85 | 86
N X/A | X/A | X/6 | 2/V | X/6 | 2/P X/P | X/s | 2/5 | X/K
e
1 4 4 4 4 4 4 e 2 2 2
N s s G v [ s 5 s s K
D D D b D P P R 4 b4 k4
A A b4 F b 4 b4 T
b 4 : 4 c b4 c H B
Figure 18D
(SEQID NO.: 125)

76 77 78 79 80 81 82 83 84 85 86
N X/A } X/A | %/6 | X/V | X/6 | X/P | X/P | X/8 X/s X/K
AAT | SYG | S¥G SEe STG@ | SKG | CYG | C¥G | Tza TYA | MWG
1 4 [ 4 2 e 2 2 2 2z ¢
H L L L L b9 L L L L L
v v G v G P P s s K
P P R R M
A A v v [}

Figure 18
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H-WTM

(SEQIDNO.: 123)

P-WTM

(SEQID NO.: 126)

86

/R

85

x/s

84

X/s

83

x/p

8z

x/?

81

/e

SRT | CMT | CMT | YMT | ¥INT | MAW

8O

x/v

79

x/e

78

X/a

717

X/

76

AAT | SMC | SMC | SRT | SWT

86

/R

85

x/s

YCT | MMG

84

x/s

83

x/P

82

x/p

81

x/6

80

/v

SYG | $86 | CCG | CCG [ TCT

79

x/6

78

X/A

77

X/

76

ART | SCG | SCC | SSG

Figure 18H

Figure 18F
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G-WTM

(SEQ ID NO.: 119)

goooooao

S-WTM

(SEQID NO.: 122)

BSIEG

Z/R

x/s

84

x/s

x/p

SSC | RGC | RGC | RRA

z/p

SssC |

x/e

GGC

80

79

x/6 | X/V

78

X/a

6SC | GGC | GRC

77

- X/A

Gsc

[75

N

Figure 181
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CO7K14/78
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c07K16/22
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Minimum documentetion searched {classificatlon system followed by classification symbals)
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1-31
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"P* doourmant gubfished prior to he interational fillng date but
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T later documant published after the Internatfonal fling date
or priority date and nat In conflict with the application but
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Invention

"X* document of pariicular relevance; the deimed invention
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invoive an inventive stap when the document Is taken alone

"Y* decument of particular relevance; the clalmed Tnvenilon
¢annot ba censlderad te involve gn Inventive stap when the
document is combined with one ar more other such docu—
mants, such combination being cbylous to a person skilled

In the art.

*&" dosument member of the same palent famiy

Date of the aclual completion of the intemallonal search

16 February 2009

Dale of maiing ¢f the Inlemational search repor
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A KNAPPIK A ET AL: "Fully synthetic human
combinatorial antibody Tibraries (HuCAL)
based on modular consensus frameworks and
CDRs randomized with trinucieotides"
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vol. 296, no. 1,
11 February 2000 (2000-02~11), pages
57-86, XP004461525
ISSN: 0022-2836
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CAPPUCCILLI &UIDO [US]}
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Interioop Disulfide Bond in High-Affinity
Antibody Mimics Based on Fibronectin Type
IIT Domain and Selected by Yeast Surface
Display: Molecular Convergence with
Single-Domain Camelid and Shark
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JOURNAL OF MOLECULAR BIOLOGY, LONDON, GB,
vol. 368, no. 4,
17 April 2007 (2007-04-17), pages
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ISSN: 0022-2836 )
the whole document
A PARKER M H ET AL: "Antibody mimics based
‘ on human Fibronectin type three domain
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PROTEIN ENGINEERING, DESIGN AND SELECTION,
OXFORD JOURNAL, LONDON, &B,
vol. 18, no. 9,
1 September 2005 (2005-09-01), pages
435-444, XP0D2457979
ISSN: 1741-0126
the whole document
A SKERRA ET AL: "Alternative non-antibody
. scaffolds for molecuiar recognition™
CURRENT OPINION IN BIOTECHNOLOGY, LONDON,
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I5SN: 0958-1669
the whole document
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BoxNo.ll  Observations where ceriain claims were found unsearchable (Continuation of ltem 2 of first sheety

This international search raport has not been estakilishad in respact of sertain claims under Ariide 17(2)a) for the following reasons:

1. D Glaims Nos.:
because they elate to sub]ect matter not required to be searched by this Authorlty, namely'

2. D Gtaims Nos.:
because they relate to parts of the international application that de not comply with the prescribed requirements to such
an extent that ne meaningful intemational search can ba carried out, spacifically:

3 I:l Clalma Nos.:
bacause they are dependent claims and are not drafted in accerdance with the sacond and third sentences of Rule 6.4(a}.

Box No.lll Obsarvationa whera unity of invention is lacking (Continuation of itzm 3 of firat sheet)

-This Internalional $earching Authcrity found multiple inventions in thls intemational application, as lollows:

see additional sheet

1. As all required additional search foos wers imely paid by the applicant, this Intemational search report covers allsearchable
claims.

2, D Asall saellmhable clalms could be searched without eﬂ‘ort]ustlfylng &n additional fees, this Authority did not invite payment ot
additional fees.

a D As only some of the required additicnal saarch faes were timely pald by the applicant, this Intarational search reportcovars
only those claims for which fees were pald, epeciiically claims Nos.:

4. No required additionz] search feas were tmely paid by the applicant. Consequently, this inlernational search repart is
restricted to the invention first menfioned in the claims; it is covered by claims Mos.:

See additional sheet

Remark on Protest DThe addiions| gearch faes wera accompaniad by the applicants protest and, where applicable, the
payment of a protest fes.

DThe addliional search fees were accompanied by the applican?’s protest but the applicable protast
taa was not pald within the ime limit specified It the nvitation.

]:‘ Ne protest accomparied the payment of additional search fees.

Form PGT/ISA/210 {continuation of first shest (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 219

This International Searching Authority found multiple (groups of)
inventions in this 1nternat1ona1 application, as follows:

i. c1a1ms.11~31

A method for forming a library of fibronectin type 2 domain,
a walk~through mutagenesis or natural-variant combinatorial
library of fibronectin and methods of identifying

fibronectin obtained with the above method having desired
binding affinity

2. claim; 32

A TNFa binding protein
3. claim: 33

A VEGF binding protein
4, claim: 34

A HMGBL binding protein
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1. With regard to any nucleotide and/or amino acid sequence disciesed in the international application and neceseary o the clalmed
invention, the: intemational search was carried out on the bagls of:

a. ftypeof materal

a aequence listing
[] tanisis) related 1o the sequence isting

b.  format of matarial

E on paper
In electronic form

c.  time of filingAumishing
Izl contalined in the Intamational application as filad
IE fled togather with the international application In electronic form
D furnlshed subsaquently to this Authority for the purpose of search
2. D In addition, in the case that more than ane version or copy of a sequence listing and/or table relating thareto has been filad

oF furni shad the required statermeants that the information in the subseguent or addilional coples Is idantical te ihat in the
application as filed or does not go beyond the application as flled, as appropriate, were fumlshed.

3.  Addltional commants:

Form PCTASA/210 (continuation of first eheet (1)) (April 2005)
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