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1. —FAEY, HEFLK, ZZREETETFEO—MREXNHAREE LR

EH—MARNEGERRBENMAAEYINRSGEE, HAPH-—HREMFTEZE
5 MABRXFTARIRENAR, SREFISEENENME, HPdfrNER
HIY IC50 & 1pM B LUF.

2. —MAEY, HREFLHK, ZEMEEETEL—MBMAEMN. XA HLA DR
NMERELEAHFRENTRS G, KRR L AERE HLA DR (4R S2
I REENENIME, FRETHAENTIRESHERE VH KM VL KNEE,

10 HPPRASTERE MS-GPC-1. MS-GPC-2. MS-GPC-3. MS—-GPC-4. MS-GPC-5.
MS~GPC-6. MS-GPC~7. MS-GPC-8. MS-GPC~10. MS-GPC-11. MS-GPC-14. MS-GPC-15.
MS-GPC-16. MS-GPC-8-1. MS-GPC-8-6. MS-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—-GPC-8-6-45, MS-GPC-8-6-13. MS-GPC-8-6-47. MS-GPC-8-10-57. MS-GPC-8-

15 27-7. MS-GPC-8-27-10 Fl MS-GPC-8-27-41 M2 —F #HF.

3.IALFIEESR 1 TR Sy, HAREET, EMRARRmRENdH
BERAMIC 1T 5K,

4. —MEEY, HEF—MEIK, ZEMEFEL—METHEN . XA MHC
11 RKHFREEH 1uM KU TH KM SRRENTURE SR, HPAMmELiktE

20 REFTBFEHAREBEG S EENE KNS .

5. —MAAY, HEFE -MEIK, ZZHEFED—METHHR . XA MHC
11 R(FRAER 1M KT KNS EFRENRESE G, A THamiE
ZaBEEE—HTES BN, KPeBENEATAEUERT S5 A MIC 11 EHR
HEMBEHTBEANEESYH VL VE X, HPRATR SRR MIC 1T KK

25 MREFHHG|IFRENEPE.

6. WA ERK 5 FrdME&Y, HFMIEET, HEETIHANTURS &EM
T EERIE L R:

a. T4 VL 1 VH X 2 — B (9 CDR1. CDR2 FI CDR3 f¥% o /b —/ K8 1%
EE, M

30 b. FR¥ES A MHC 1T KHEH K LL 1M BLLF 8& 8080, WERXEF
BSH VL FVH X
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7. ARESR 3-6 E—FTRMAEY), HRIEET, BTHANREEHE
5 HLA-DR 44 .

8. WA ER 2-7 E— A aY, HEFEAET, FRETHHNTRS
&5 HLA-DR HIpEE4 & .

5 9. MMFER 8 FridAEY, HFEET, FRETHRENFHREEES
HLA-DR HIPEEHISE — MBI R 45 & .

10. WARIER 1-9 E—FRMASY), HIREET, il e it
.

11 RRE R 1-9 E—FRMAESY, HBEET, MRAREIERER

10 4R, FHFEMHC 11 RHUR.

12. RRER 1-11 E—FR A ey, HSFTEET, ZH8WESR 1M 5K
PAT ROFP 5 S BE Y B 9 1Cs00

13, WAFIER 1-11 E—FRNAEY, HSEET, ZHEEWRE 1M
B LAF B934 TL-2 4- 380 IC,.

15 4. WACRER 1-11 £—FANEeY, HFEET, Z48WEF 1
ER LU R4 4 T 40 B H85E 09 1Cs.

15, AR ESK 1-14 E—Frd A ey, HFEEET, FdETHREMHE
ST 5 —ME L% E DRI-0101. DR2-15021. DR3-0301. DR4Dw4-0401.
DR4Dw10-0402 . DR4Dw14-0404. DR6-1302. DR6-1401. DR8-8031. DR9-9012 .

20  DRw53-B4*0101 A1 DRw52-B3*0101 f) HLA-DR B4 .

16. WALRIER 15 FRRAEY), HAFEET, AR THRENRRES S
5%/ 3 HARKPTR HLA-DR B4, HEE D 5 MONREKFTE HLA-DR B4 4,
MEMRER D 7 F AR BIFTR HLA-DR R &

17. AR E R 3-16 E—FridWAEY), HFEET, MAETHERMRE

25  SEEERE VHEF VL KHAS, P ERE & AT MS-GPC-1. MS-GPC-2. MS-GPC-3,
MS-GPC-4. MS-GPC-5. MS-GPC-6. MS-GPC-7. MS-GPC-8. MS-GPC-10. MS-GPC-11. -
MS-GPC~14. MS-GPC-15. MS-GPC-16. MS-GPC-8-1. MS-GPC-8-6. MS-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-GPC-8-6-45, MS-GPC-8-6-13. MS-GPC-8-6-47.

30 MS-GPC-8-10-57. MS-GPC-8-27-7. MS-GPC-8-27-10 FI MS-GPC-8-27-41 B [£ 2
—H R
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18. A AFE K 3-16 E— A S, HISEAET, B THRENHE
4528 8FE HuCAL VH2 71 HuCAL VA1 #9484, X+ VH CDR3. VL CDR1 #I VL CDR3
fE3E B MS-GPC-1. MS-GPC-4. MS-GPC-7. MS-GPC-8. MS-GPC-10. MS-GPC-11.
MS-GPC-8-1. MS-GPC-8-6. MS-GPC-8-9. MS-GPC-8-10., MS-GPC-8-17. MS-GPC-8-
5  18.MS-GPC-8-27.MS-GPC-8-6-2. MS-GPC~8-6-19. MS-GPC~8-6~27 . 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
FAMS-GPC-8~-27-41 MR —F K.
19 AT 3-16 E—FRAMAAY, ENEAT, FABETREOIE
588 FE HuCAL VH2 70 HuCAL VAL 9484, H o VH CDR3 %k B34 Y CDR3
10 73
nnnnRGnFDn
HAFAN n 4 AARRAEMEERRE: /3P VL CDR3 % H LA I CDR3 FE5
QSYDnnnn
P n o RREMEERIRE.
15 20. GALMEK 19 Prid A &4, HAFELE T, FTid VH CDR3 /512 SPRYGAFDY
F1/8% VL CDR3 J#%!/& QSYDLIRH B{ QSYDMNVH.
21 WAHIESK 3-16 E— TR A AY, HAFTAET, FrRE THEmHR
256185838 HuCAL VH2 1 HuCAL VAl HEMAAESRELE S, K
VH CDR3 Fr31i% H 3£ CDR3 [F%1
20 nnnnRGnFDn
TN 0 S IRREMEERRE; F/5
VL CDR3 i& B3LH CDR3 J¥ 51
' QSYDnnnn
B n ARREFAEERZRE.
25 22. WA EKR 21 FrideIA &9, HAFEAET, VH CDR3 FFIR SPRYGAFDY
#1/3% VL CDR3 JF%1,2 QSYDLIRH B¥, QSYDMNVH.
23. AR EK 3-22 E—FriREEY, FAFMEET, FRETHANIER
SGEERBEA T I AR M VL CDRL F31.
SGSnnNIGnNYVn
30 HPENn SRR AERBKRE.
24 MK ER 23 FRYAEY, HEEET, Fik ORI FHA
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SGSESNIGNNYVQ.
25. WARAER 1-24 {T—FrRMAEY, HSMEET, Frid e iz s
EHEMRARKRERENFTATRIRREN T REIERERN.
26. ANAE K 1-24 E—FTRMAEY, HEMEET, ik oBENE s
5 RobMsiprdapimleafz mAEEERTERRN, HPrdnEREHE
FHARENE.
27. WIAREK 1-24 E—FrR A &Y, HFHEET, Pk SNV s
B A Bk 4 e 5 R BRI .
28 WAL E K 27 TR &Y, HBTEET, FdRGREdEZMHETH
10 ARG EBAERENENAERNS TN, EPRNETHENIURSE S
WREL—MHEMNZHKNIHS, Ho, AEEARBEY FEUEZEFIHIR I
RTIRATE A
29. WIRUF)EIK 27 81 28 TR A &), HAFIEAET, Frid R m=E L 50%,
RikZ /D 75%, FAREZR D 5%HITEILAMML, AHELIEVEACAMEET 30%, PLE(E
15 T 20% SEREET 10989 RGIER
30. ALK K 27-29 Frid A&, REFMET, Frid R0 2 B4
1 EE TR RN BRI
31 WALFIEE SR 30 Brid A &4, HAHMEET, FrdaAEmR2IFRTEm.
32. AR E K 30 TR A&, HAEET, PFrdRORBT (2 ) A E
20 REAEBRSRMENREREABNEDR.
33. WAL A E Sk 30 PRI &Y, HFLET, FABRRAMET AT
zVAD-fmk B% zDEVD-fmk #iE IR AR MEREOME.
34. INRE R 1-33 E—FrdAEY, HIFEET, FFRdePEFiEa
Fv. scFv. dsFv. Fab FEHIHEH K.
25 35. ALK Esk 1-33 A—FRMAEY, HEFEET. FR4E69WaEF
F(ab’)2 Juik i BBV LR F B
36. WIARIER 1-33 E—FRMAEY, HIFIEAET, FrRAewEdsEd
—Fi%E E IeGl. 2a. 2bs 3. 4. IgA F0 IgM REIFUAR TEBUAE.
37. AR Ek 34-36 [T—FTRMAEY, RIFEET, FIRASYWESE
30 ATBREHE.
38. WALFIE K 37 Frid A &Y, HAFMEET, NUES SN ASRE YR,
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39. WALFE R 1-38 AL— iR HIAEY), HAFIEAE T, ZHASYELHTEAY

 TRR BT/ SRR

40. — M YRR, HEFEABMBEMNLENERIRFIER 12 g
Aed, HFmkshzAN.

Al —FMZYHiR, REEELBWREYT IL-2 WA EXR 12 frig
MAEY, KFiEsh_AN.

A2. —FP YT, REFELBMWEZYT T MG ENIARERX 12 frid
HAEY, HFPEHDREA.

43. —MZWA S, HE/EAEX 1-38 £ —d A5,

44. ANER 1-38 E—Frd A S YR T Hl & 1877 SR 2SRRI B8,
KAz 2 A

45, —FH R, HEARRENR 1-38 £—FRANASYNERNEL R (F
BREEX) mEF.

46, — Pk, HEAMHMEKR 45 BRI S5 TR ERN IR
TR

47, — R AU E K 45 FriR B IR AIBUR 23K 46 Frid Bk poTE = 40Aa.

A8, — M A GBI A SN TIE, T EREARERRNFMETHR

- BURE SR 47 Bk B4 .

49, — I R R AN A REN R T, HEfEARFESR 1-39 £k
RIA S YA IR0 AL . V

50. —FHHIH e R LRI M MIGTER TV, HEAREANAESR 1-39 £—Fid
KA S,

51. —FilI B RLMAR AW IL-2 Mk, HEBRRRIESR 1-39 /£
— FTiR B &Y A B A K

52. — MBI e RARLHN AR A —MARAEEANTE HEHEEAR
EABUM Z K 1-39 E—Frd A Y.

53. — MR BMHIRANKITIE, REUEMRARANFESR 1-39 £kl
HAREHNAEY

54. —FRARENBARREORENRNARNTTE, KOESER: BEF
BAMER 1-39 E—FTd AL BEAN, ZHEYEHENETRERNNRES
i, KFdZETRENNRSGEEEEL—MENERNO—HS, HPAFE

BCOA =R A RS/TI
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10

15

20

25

30

40 R DA A S B S SRR A .

55. IAURIESK 54 Bk, HASMEAET, PrdHuER HLA DR.

56. MALFIER 44 FrRMIA 4y, BEEET, FrRiaT RIS HERE
BT H . SERET L. BEEFL. Crave K. BESERBBERRK. &
VEMEBEIRG . REMARRE. BEMAEA. BEER, BEYHEER.
Hashimoto FAi. EEMES . FHERAE. FIREE £, PREL. BEX.
BG4, BRI MR, BRI Sjogren 458 MR

57. IALRIER 44 FiRMAR, HISMEET, FdkTRTBTiEs TENE
Fo HRBHEET R, SRMEEL. BEHFRABEYTE EROER.

58. — % 5 BEFIACHI7E 254 % b AT B2 (OB A/ BRAR B A o AR SR 1-
38 E— PR A S WRT RRAR T, SESE.

a. WA S B4R

b. FFTR M SR ER 1-39 /£ —FriR R4 -& 443 fh

o WREFTRMMAL . LIEimE. IL-2 4 WSRO .

59. — i 5 W P ACAHIYE 254 % b T B IO BAR R /SRR B A ORI B SR 1-38
E—FrR A WETIORARRNE, BEEET, ZRNESH

d. WA E R 1-39 £ —Frik (A &4,

e. JUSE TR RGBS 4. L2 SR R T A,

60. —FhiRFIE, HPEH

£RURIZE SR 1-39 fE—Frid &4, A0

g KB Fo

61. — RN E, P&

h. AUFIE K 1-39 F— ik B &P BAURIE k 43 Frid s Wi &4, F

i AT TR, A

3. BA/ SR (1) SRR LA BRI SR .

62. —FARBERASY, HEH 5MMRBER T RIMEER AR ER 1-38
E—FE A EY.

63. —Fh R AEY, EEHSREEENTRAEE RN ESR 1-38
E—PrgE S Y.

64. —Fh RAGTEFT A M MR T A SR AR B RO F i, FLALE 3B 34 40 e 2
fish 5 70 P 24 B S S AT B M SO AR SR 1-38 AT BTk 9B ).
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65. 5 40 Mo 3t Bl S s E M FI TR M BRI E SR 1-38 2 — TR &
MR &, HAIEET, ZASYA THZEIT RN ZIMAEY.

66. —MEBHATAP R IESIN Tk, HIEET:

OB —MHAEMHETHAEMNRSGESEH, XEREREFEERS A ANARRE

S5 RIEMIMHC IT2ELL 1uM B LLF Kd 54

(i) A FFRETHAENAELESBNAEY, FASWEE 1000M 5
PATR 9 IC50 19 G # i i4

(1i1) #ATH R H-E WA PR FFHANE;

(1v) #l & iR FriR A &) e EMHNIGT AR M EEEHT,;

10 (v) BT A& YR ERBERTH.

67. —FRITEMBIERLESINTE, HEE:

QDA BE—FHHEMHETRENRRELESE, XERELSEH 1 /LT
1 Kd 5 A4 MR THR MHC 11 K46

D EEFRRETHANRRGSEMAEY), AEYERBZEMHIHE

15 19, B 100nM LA K IC50;

QDM BE=ZH G, SE=ZTHRAFRIEELE=THENRAEHN
BRI

68. A HMER 66 BL 67 FTRHIJTiE, HAFMELET, AUTHESBETHR
EHPURE G, B

20 a. MIESHLA DREEHIEES, NEARBIESBANAEYH VLA VHEE,

b. P74 VL 1 VH X2 —ER#& #) CDRL. CDR2 1 CDR3 FFth & /b—ANAR 1k
X,

c. fR¥E A 5 HLADR Ll 1pM B UL T B9 Kd & BIRE 7, MARARICE 4> &8 VL F1 VH

. ‘z"

25 69. MANFIE Kk 66-68 E—FTkRI Ak, FAFELET, ETHENRESES
WAYE VH XA VL KI4HE, HPRTRHAEE ] MS-GPC-1. MS-GPC-2. MS-GPC-3.
MS-GPC-4. MS-GPC-5. MS-GPC-6., MS-GPC-7. MS—-GPC-8. MS-GPC-10. MS-GPC-11.
MS-GPC-14. MS-GPC-15. MS-GPC-16. MS-GPC-8-1. MS—GPC-8-6. MS-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-—

30 GPC-8-6-19. MS-GPC-8-6-27. 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 1 MS-GPC-8-27-41 fi &
—hE.
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ZERE TN MAC 11 ERIRSEEHEL AR

5 EHBER
WEGEREMNFRABHEETS, MPERRK 10 FASEEE. X
FRABRENEERTLRY) . TEMEEAMS) . T RFERK. BEERF (TR M
B AEYIPUTE 2% (GVHD) o FIIn TR A 2R RIE 1 o W R MR A B E 23R 2010
EM 6, 600, 000 0% 7,000,000, FHEHIEART 1995 FHXEEBITHRALE,
10 2010 FETRHA AR A H LR AR RL A T S 3

I RAE(EH) M (H12.3%50)

1995 2010 (f&31) 1994 2010 ({5 1)
RRABHERT R 6.6 7 2.4 >3.7
Z KYERELL 0. 62 0. 65 0.3 >1.5
I K% RA 1.8 1.9 1.5 >1.5
1Y) /GvHD 0. 05 0.1 0.9 >1.5

EWARBERFHFRIIGTEREERY, Flin NSAIDS (FE-EAMA ) . R
B2, 40 sl (RA FH RS BRI FI4T MR+ (MS FIB-TH#E) o XEGIT BRITIE

15 HH: ENEARERFRESME. REFMAAYNEENBERENRZ EF
e EAHHIBEANRERSE, FERBTHRASNBRERERE. BEEREH
B BT A9 4 2R BIAE it 28 el X e R R BT YR T . ERLBE, TR
Fr RIE REEEIR (Bl RA A MS) FEE T W BB R IE BV IR T B T AnaIf R
HEEZETK.

20 TR #1 GvHD M5 A S R R AR  EHRAEIVLSIMEL. & TR, Z&4p
BARZWEINERE, 10 GvHD PEINGRZEZHTE E RSNRE L4018 .
LT REE. FRMER . B R (Cyclosporin) A F1 Cell Cept TRFFHES,
BB R . OKT3 (]2 T-40 MAR 2 ) BA S FE ST (mAb) ) A1 Zenapax (X
ER T 4088 TL-2R 89 mAb) BT HEF . T B i 2R/ E H 380 Sz il s,
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45 9 & B T 7897 GvHD MBI IE 2 FE K.

B SMARNEAISYHFE T —HEE, REMENEEHAFEEEHES
PI(MHC) . ZEFEYMERERBRATNE, CERBRRARN SHRENE P
EE TR OER. EAER MIC RWISKSFFEA B RHTREL HLA. MHC-

5 ERAFERBG=EKGT, 111 KBXEF,

I 28 MHC #3F2 45kD BSMEMER D, S5 —FMEEN, 12kD p-2 MEREAIFE
FA 454 Brown &, 1993) . FENBEALMME, TRMEAE MHC SMU. A T 2
SFREZMARMEETE, KA HLA-A. -B F1-C, EMITMEREHE. 1 2%
FFHARREREBHEEFLRLTEN. MIC I B TFREHSARENE T

10 #ARLFHIRGUR.

IT 2§ MHC T E5HFESIEREE Y, 35kDassR 28kDPEENI R — KIS 4
& (Brown &, 1993) . ZEAZKH, II Ko FHEN=ZMARMFEEER, FAAE
# M8 DR(HLA-DR) . HLA-DP 1 HLA-DQ. DR WILAVERR T R8s, Wi &BE7E DP
M DQ RAGTHAFLESME. I XoFHEHRRE, B5 I X8R, BRER

15 MALRSH: BIUUFETRERE GIHRAR. B4R, B WESRME
W T #FEA M) MAMRRTE . EIEEIER S IR PPR BN S IR B R4
ERiE, HEEENEARENORE-RERMMHRE Kahoury &, 1990). 1]
MEZEEYHEARE SR H B 2 PRS2 411 (APC) R, ik CD4 %4H
B T(Th) #kE40 iR % (Babbitt 4, 1985). MHC II 4 FiRmEIERBEREH

20 HIRMRIEL.FIWLEREE bk EREL AR AN 40 B WY 78 7R A 40E &N A R GE MHC 11
EoTF. XEHARTAERBEAR. AEAR. FRIBERABEMHSKRRAM.

IT1 2§ MHC 4 F5RBZNER X, BHREBEMEE IARNEY ., Xia
UL RMELEED. BREQR, PlwmMEAREEFSEER 21-20E.
AT, 111 XA THE=EMARMELE, FRA Ca. C2 F Bf (Kuby, 1994, %%

25 EXEMTTEAH) .

KEITHE BRI EHER, FHRRERGEKFNSBES T EASAEE
HEYREESMERFEMRK (Tivari ZH4K, 1985) . BARFA—L T 24
XHER, CRAKEZHESRBERE 11 REMERExR. flw, 1T K54
# R DRB1x0101. 0401. 0404 F0 0405 ZEZRRIEHERT 4 (RA) R A LLE R

30 FF7F McMichael %, 1977, Stasny, 1978; Ohta %%, 1982; Schiff %, 1982),
.7 DRB1*1501 5% K MS) B3, DQ S ZEF LA DQALX0301/B1x0302 5

10



01809333. 7 o 5E3/561

FBE 5 AR M BE RO (IDDM) B 2%, 7F RA 3> 94% 28 XUB K7 PRI R A 57 5
ML R Z — (Nepom 25, 1989) .
1T 2% MHC A TFRAEMHTFROEZESR, REWT: F—, MHC-1I 4 F
BeEE N SRR POR T 5B (Th M, RTRRAERRTP R SRR,
5 B, REFERBRGHFERS 11 REMERBEALMER. B=, MHC 11 4 FIFE
RRERLENMMR ERIE, TMHC-1 HFHREETREHEEB L.
BEZLZMIEIAES MHC 11 X4 FE4EHNER RN 2R LZENH RS
THEEER. £—, BF Th ARIRASE 11 B TFLEEHHRK, 11 XS TFHRR
PR T B (mAb) AT AR [EBEAS MHC 11 K475 T @RZREBAEEER, Wl
10 PBjik Th 40RB0E. EL b, XEXRSIAERNEFE E78 (Baxevanis 2, 1980; Nepom
&, 1981; Rosenbaum %, 1983). #B5—, FHFLL/NRHT MHC II Hiik, MHC II
KA FHEARRAORENTRACE RS BBIHF KX (Vidovie &, 1995). H=,
BFELP-MIC II X ESHEARERERERNRE S, BIEKH O AR
A (Vidovic %, 1995a). eT{UFRIERFE MHC 11 KU B4 M R b 5 it
15 BREHANE, HENERANTIERMRERENSHRENS, FEIETIE
BHRRE. HE MHC 4 FNS0%E EPE AR RN AR A ETURER, FHit
RFEAZIFT, JFRBEZh.
ETFXENRER, #2EXCREAN-II X ndb (EARERITRHT R
RMEIRT REREHER, BEBESRF. FXL, E—RISWRRER S
20 /NRATAD 1T 2K nAb FIZR AN TR T 1M (Waldor %, 1983; Jonker %, 1988;
Stevens %, 1990; Smith %, 1994).
REFZERAHSXFHENEE, E5RMARAERAFTLAERATHREEY
MR (AT RERIEFEMN ). A H0 ]S40 M B 2 W B0 D) BN -SRI HT-MAL 11
KEEY). BELE, RETHENELEKFREDRATERN nAb, ER/DNBRATE mAb
25 WI{EERTREBEFERFEVE RN LT HERAREAE. Flm, £
RPL-11 2¢ mAb 9 T 40AEHNHIRE S PR E) B EMAR T 0 BA K Z 57 Naguet
&, 1983). R4, EHRAERAFEL/DNRETERN nAb SRTEMEIEFHEBR, B
BT RKHKHFET: (Billing 25, 1983; Jonker &, 1991).
IR /D RATAER nAb (BFFKR-EFIBR “ATEML” mAb) 5 A nAb (40
30 Vose %, 2000; Kashmiri %, 2001) ML, FEAHERAERBEINTA R R RER
ZHEE (ANFL-/D Rtk HAMA) . BRER/DMEATER nAb BT 8MR, WMER

11
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WA R RUAEAET, ZER TR A SERERHEEmIEA S T8

Al ; 3 4 A 4t B ML 50
FIBAREERN. H5, BIEH, EREHFEHRLTEARSSEERN

MR AN BRATAESUAIER M (Pichla %5, 1997). SXELINETLE BAI /N EATAR mAb
T AR A R A BE R, SMEERIER. DEATAERN nAb RIS HE FaIET

5 Bl H—, MRATEN nAb WRERBENLAM, SBTFEIIE SRR EE
ARRE. 2, ARATEN nAb BRBKFREERRE, AMEBEHIEM
ABIT 3 MR A BT RS P RRFETLE, RTAER LT RATEEE X, BY
MR mAb FTREE A B MM P BORIE R, XA EEFEENNE), ik, ¢
BREAMEE, MAWRAREREER, THELK. £=, FEES~EY

10 FENBTHIRAGTELFIRE, TSEEMMBITHRA, ErkEixs )
BATAER mAb X TFHREAERETHRALFN. BF, B{FRLEEBRR
T AF o MEECR AN MR/ B mAD, 38 S L0 AR AR AT 70 15k D 8 [ M 1A B AL B ik
BiLfEP R EFERM (Slavin-Chiorini %, 1997), — B/ NEATAN mAb B A
TACE RS AE, BEAEE M TR HAS B el R .

15 WEER, APE—EEIRAEEERTHRT AL WA LW AR a2
MACEDHTHAT-MC 11 2 mAb HEY. BB TEAR DTSR T HE,
HIEERE M/ RATER mAb, REEREHZH T ALBEABIEAD TSR
M B B mAb 945 (i F3E— B IS, U Jones %, 1986; Riechmann
%, 1988; Presta, 1992). BHAFTIEH “ NEAL” M FREEE#E A—/ B i

20 & mAb KB, HETHEARSRTEEEANAS L RRED BG =
RS ARG EHATIE. Fl, BTSRRI 05 L% Bonegura
%, 1987) BUBIY I SUIAR IR L HEVE S (Stausbel-Gren 2, 1996; Winter 2%,
1994) . R, IEARMRE BRI FRBEETH LR, SR, EeBEg
ASRAER A Z A9 MHC 1T 26 mAb.

25

R FR fEf ik

EERP—FHBRUET ALY, BEIEANASYNE D> —FETHEN
MIREEHOZ I, FTREEBAANARETREN —HIENESERE,
FEIEGIH, B2 4 £ BRAL B RIAHT I B 20 i (UK SR8 40 o ok 2 e 4 )

30 JEEGIRAENENIME, mEFMEFEEY 150 2 L RUT, £5F
fLi%& 100nM. 10M BREZFE InM B LA T,

12
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EREARES T, BTFHREMRRESHEFIEE Fv. scPFv. dsFv # Fab
FBEENTERBR. AR EREF S, ZKEHF F@b) , fEHFBRIIER
B. E5—MRESIF, ZIRRZHAEY, SHED—%&%H 161, Ig62a.
IgG2b. IgG3. IgGd. IgA F IgM HISREEMIHIIE.

5 R —MEEF], ZHEREITRIE MIC I1 284 T Mk B RE 40 ek JE W B R 4H
M. bR T RIER /B R GBR IR IEAL S TR AR A EiE RS
. MR, FRERERA AR R M.

FER LGP, £S5 HLA-DR FFla-HNEL—IRMNEE. BIES
—MUEF, ZikE HLA-DR Ho-#HHE —SHERNEL—IRUEE, Blng

10  fik5 HLA-DR Mlo~8E K Glu®-Tyr™ Mo 8E NI B D — M KL S .

TE—EEG T, ZkE HLA-DR 2 Fp-BFMEL—FRMLEES, KikS
HLA-DR BB~ 5 — S 2 b — P RALLEE

ERLELHES P, ZERBEEL—NETHRENTRELEEE, ©5AMICII
RPURFREL SR Kd 2 1pM LT, FEEE 100nM, 10nM REZE 1nM BLLTF.

15 AT#H—BUH, BTHEOTRIESEEES A HA-DR FRERELES. flm, &
FHEMPUR S & 4B BFEE B MS-GPC-1. MS-GPC-2. MS-GPC-3. MS-GPC-4.
MS-GPC-5. MS-GPC—6. MS—-GPC-7. MS-GPC-8. MS-GPC-10. MS-GPC-11. MS-GPC-14.
MS-GPC-15. MS-GPC-16. MS-GPC-8-1. MS-GPC-8-6. MS-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-

20  GPC-8-6-27. 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 1 MS-GPC-8-27-41,

FERELEG T, ARB\RET —FHAEY, SHEEFEL—NETHEN
HRGEE, ZEEWAEES N MHC 11 53418, Hlin HLA DR &4 R 1uM
BLLTF, FEAi%E 100nM. 10nM BREZE 1nM 8B TF . AN —F 5 4 SR FHA

25 KRG EE, ZHEABENELAGRGXERSAMC 11 XHREAMEEH 2 E
ANAEYH VL VE X . ZAELRERE TS R:

a. P74 VL 1 VH X2 — B K CDR1. CDR2 #1 CDR3 F3th & /b— A 14544
SCPE, R

b. HE A MHC II RHiJREL 1M BLRL T/ Kd 54 88 NS R SCRE R 2 B 1

30 VLFIVHI,; #0

c. f#H CDR1. CDRZ F1 CDR3 Fr %! (FIAEiE ) EE S E (2) F1 (b) .

13
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EFLREG T, ZZRPETHENIURS G185 HLA-DR FIp-H#44E,
HEFER S HLA-DR p-HEME—EWBHIRN S S .

AERHRN—NMTERBETZDO—MERANZ KNS NHAEY, XLk
BIRIFELARGMMIEY, BAFEETLEMMBER, HFNBTHRARSE

5 AROAEEHEER. 55, 8FARENERNZSNAGYRSERE LY
BH—ANRMUEE, RMNANARMEEMATTRESE—ADTF. E—Miik
Blp, LIAREE®LE Fv. scFv. dsFv #l Fab FEBRIMIEZE DN ENHTIERERIEZ
haE, EEHE— REITBES |

TEH—MUES G, ZRRGIEFHARMKT 15% REETF 1091754,

10 ZWE/D50% LiEZR/D 80%EH MM RIGIER-

FRAMAEYTHTRTSAR, FlakEEaRMIEREEAR, B
AL FRIA MHC 1T K40 JE i 30 e 41 g

LIRS, RESYETME IL-2 2HWH 1C50 78 1uM BT, BEEH
f£3% 100nM. 10nM BEZE 1nM S LT :

15 FERLAREG P, RAEPATIHE T MHBEIER 1C50 £ 1M BRUUF, &
B4 100nM, 10nM SR EZE 1nM BXLAF.

FRPMAEMERLZK, HPETHANRRESEE ML MikH
DR1-0101. DR2-15021. DR3-0301. DR4Dw4-0401. DR4Dw10-0402. DR4Dw14-0404.
DR6-1302. DR6-1401. DR8-8031. DR9-9012. DRw53-B4%0101 F1 DRw52-B3%0101

20 W HLA-DR B4&. HNEFIT, ZESPNHRBRESEREMU T ZH DR RNH,
e daYRREGeB5 2D 34, ERERL 5 AHER 7 NMRRMFTR
HLA-DR B EMRAIE G LR, AEaPNEHRNTEEaE8E52)
HLA-DR B 455, 105 2 /0 NBE 60%, AL 75%, FIH 2 FE A% 85%H1R 14 HLA DR
e e

25 FEHLTHEG T, BETRANTIRESHARE VI RS VL KW4E4S, K44
H7EE A MS-GPC-1. MS-GPC-2. MS-GPC-3. MS—-GPC-4. MS-GPC-5. MS-GPC—6.
MS-GPC-7. MS-GPC-8., MS-GPC-10. MS-GPC-11. MS-GPC-14. MS-GPC-15. MS-GPC-
16. MS-GPC-8-1. MS-GPC-8-6. MS-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-

30 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 F1 MS-GPC-8-27-41 M2z —H KIN.

14
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EHEZRES T, ETFHENIRYSEHEE HuCAL VH2 1 HuCAL VAL RI4
4, Hh VH CDR3. VL CDR1 #1 VL CDR3 7 MS-GPC-1. MS-GPC-4. MS-GPC-7. MS-
GPC-8. MS-GPC-10. MS-GPC-11. MS-GPC-8-1. MS-GPC-8-6. MS~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-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 #1 MS-GPC-8-27-41 M= —
PR

EFRLEG T, ETHENPURS AT HuCAL VH2 A1 HuCAL VAl #14E
&, HF VH CDR3 fF3HB B34 CDR3 /51

nnnnRGnFDn
Hp A n S RIRRAEME LR, f/3H S VL CDR3 % E#\{ﬁ CDR3 %1
QSYDnnnn

HAh@A n 5 ARREMEAERRIRE R 1% VH CDR3 [F31 & SPRYGAFDY F1/8§, VL CDR3
FF %12 QSYDLIRH BX, QSYDMNVH.

FERLSLEEITR, ETHENIRS S5 HuCAL VH2 F1 HuCAL VAl 4
EHRTBREFESTRNE S . &S MSIER VH CDR3 FFIE B 3£4H CDR3 3
nnnnRGnFDn

KP4 n oA REEAREREE: /8
P VL CDR3 i%& B3 CDR3 F71
QSYDnnnn

H A n o MARRIEAEZEBRTRE - L% VH CDR3 551 & SPRYGAFDY F1/8% VL CDR3
FF %1 & QSYDLIRH &, QSYDMNVH.

AL ETHANTURES S E T BFA TFE AR VL CORL F31:

SGSnnNIGnNYVn

HPEAD n AR MEERIRE . EREHIF, CDR1 JFFI & SGSESNIGNNYVQ,

EARPASYHFELT S, RENENMEHREDEMRARETRE
WATATIRREMN T RSERRIM . %% N B §0MEIE 7T LAk 5 % 1 BTk 40
ME AR RAELERNMFERES RERN, LPmdHafEREsSHe
BNE, BAGHARE. EE—MERT, RMiTTETAZHETHENNESS
HABRRETRNARKRN T, SHETRENIREEEBEED—MHEN LI
. ERXMERT, FNEEAMEHYRREZTEVEESBE IR &

15
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.

GEAELKASYHRIESIR, RMEBWELD 50% HEED 5% FEHREE
/> SERIITEL I, SIEFELMBMELART 30%, REMETF 20%, FEHRIZIET 10%

ARAASYINE S TAEER h AR EET O FSETREN SHER R
Gife R . HPMBAGERRSRDIRIESE, FERERERTEN, KBRT
ERAEBSER M LMEREABOER, WAGRKBTFHE 2VAD-fnk =
2DEVD-fmk #IHI R A E RS R LM ERE Q.

TERLBAR BB, AR B S B IEIE B Fv. scPv. dsFv.Fab A .F (ab’ )2
RUNLA A BRIOFUA B B AESYE T BIEE S—A28HE, FIINEE I6l.
2a. 2b. 3. 4. IgA F0 IgM HKIERDLIK.

EREERT, ZA4WHEENRAE—AREITHRS, SHRELEMN
HSRAEWEE

TEARIEGI, A4S YT RCHI7E 25 W R S AR R/ SR R . i,
ARPEREEEHBRBIHZY, R FTREYR A\ P G R A
JE 4 A AW 2RI

ARPBET AR, CREREBMEHY, FloAEA 112 5
WA ELESHEY.

ARPRUET —HEWEF, SEEBESNEDY, FAAR T A8
M AREESREY.

EHHEERGET AENELSASWBHAEY.

ERA—ASTHBIT, &7ERAARBMTESSASMEHERITHY, Bl
B0 FTR SR N KB o

ERPERGT 5H SIOE A RRIBTFOKR, ZEEkAE AESYH
EHO-AMEFREGREE SR, RESEAFNERETRENTENLES
B, EREGT, BERGBOSKLERETERGH RS REmE %
BN, Bitn, FPBIENER 1050 & 1M BT, EEFEHE 100nM. 10nM
WEZE InM BT . S0EESHEESREBT IS LTBRYNMIELS OERH
WEFIEA, LR RS R

A X EAR EAREE ERREE R T RFAMR, 7 REmsa
&Y.

AR B — AN TSR A T — R 90 4 5 25 45 0 4 B IE (0 /B HE B A 7T

16
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Z. ZHEETASEANAEYHNETISANEL —AHREEENEZKEAEY
RMBAM, ZEAHEEAREAREMRERTLEERE. EEFS, A
W ER GRS 1 £ IR AL B R IA TR U405 B 5 | 2 So S R 8 OB, 43 o S e )
JEMERY IC50 & 1uM SRUATF, EFEELIE 100nM, 10nM EZFE InM 8L F. TTH
ERN T ERE] IL-2 REHN/BAEREREARS SNAR-ARATER. £F
seth ik g, AJ7 R T B B R AR A R ENPUR- S NAEY %%
R A .

FRPEF—NHFEBET MIEMRARRAR SR AR T E, %
HTEARELR: BEFEEHNETHANARGSBNASYLEMRR, Flnwt
ik, HPETHENIRESSEHEES—MHEBENZHN—H2, FEEHARE
HEY R BRI MR SBEG T MIEETHANTIRESE &E5 HLA DR 4

Pas
R o

— VT TV BRI 4 L SRR & B RIET{L. Grave
R BRI RM . RIEMER. BER. RANARRA. BEMEY
K. BHHET, BEYHE IR, Hashimoto K. ERNES. FEMRE
. EANERMEE . FRIRA . BERRA. MRS, BERMAIT L. S8
faf A0 Sjogren LR A EEHRM .

TER—ALHEOIT, RET —HEETUEARVNAIESSAWRITH
WAKE, SESE

a. WA B A

b. A FTR M B S HUE LS T KA S s A

c. P2 HTiA R HOREHN . TL2 4 W ERIMTE RORE S .

BT BRI B ST, RRIAAE:

. ZRUIMPELSHEY, M

b AWBEER, F/S— S E A AR (AT AE % B 48R R/ B R
HUR/ A S PR R ) «

ERTEMET, RRERET —HEH 50BN TR S & AR
B A B S YRS S,

FB—ASEHERM T AE SRR RAT BRI EESE NARELESEEY
B S AL A4

AR\ F—ATER/T —HRAGERARETREREONR, SEEH

17
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RAREERKPANRRESASMES, ZHA5Y5ARBERAZERERATT
BYMEELE . X, AR PR H% R LS 40 i B sl i SR 20 0 AT R A
GHATRG S HEY R B RITHIMEYHEEY .

R RBPEER — DT ERME T —HETAYRWENNTE, G

DAE—MHEEZHETHRENRRE SR, XEREEEEE5ANMRERE
FIERIMHC 11 LA WM SRUATHI Kd 44

QD FEEEFRETHANPRESRNWAEY, Z4E6WRAFE 1050 &
100nM B LA T Y S e # 4 ;

(111) FATHTIR E B WTES T R AR

(iv) H &R ITR A S S BEHERT FHRERERET M

(v) & BTk A & 4 R S s 4 )«

F—A AT R R IE S R SE R B

(D ABE—MEREMHETRENRESSE, XEHRELEEHL 1M LT
#1Kd 5 \HIMIRTEARI MHC 11 K455

D EHEMRETFRENRESSEHN4E S, AEYELEMHH
7, BEH 100nM 5L LA T #) 1C50;

DN FE=ZFEN, SEZFHEAFRIEELE =7 HERRAESYH
AU o

MEABTE, FTH-MTESEETHANIURE S, 85

a. NEHFIAEERS HLA DR &AM B AL A0 VL 7 VH X,

b. 24 VL Al VH X Z —ERFE & 9 CDR1. CDR2 1 CDR3 FFHIE D> — R84
E, F

c. WARRSCEEF 5 HLA DR DL 1IpM (A FBI Kd B8RRI B VL FVH X,

B A WIEB) T, PURSEEAT ULREE S MS-GPC-1. MS-GPC-2. MS-
GPC-3. MS-GPC-4. MS-GPC-5. MS-GPC-6. MS-GPC-7. MS-GPC-8. MS-GPC-10. MS-
GPC~-11,MS~-GPC~14., MS-GPC~15, MS—GPC-16. MS-GPC-8-1. MS-GPC-8-6 , MS—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-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 F1 MS-GPC-8-27-41 fJ5aj& P
RILE VH M VL KRB E .

AXFABARE “K” BEHFEZD, AN SRS I ETIRBELENEERY

18
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— &K ERE KNS T
A& “EAR” Bk, HbED—EH5 A A A0 T 7E ks R/ 5R e
REZ AR ZRBMRER, REHFELEHT. ZEXBERRE
ERELEHS ALRES S, uﬁéﬁiﬁﬂ‘lﬂ‘ﬁiﬁ%mﬁ, REXE 5 RS
5 EEERB W LT RI#E SLAEHES
AR “ZIR” LHRMIBIKA/REBR. 74, KiE “ZK” M “EQmR”
RELFTX AT, CNEEZHEARESY, FIWAFEFNRENRERE
SE9i)
T, “FEELANETHANFESSEIEIK” e EBkES (W0 186,
10 TgA B IgM 4 TEUPUE) BREIhREE A B . AE “ThReME R B Sk “HJiia B W
WEREN, BRELEREAMNTFIRESH I NAEREAMNRE. ARHAMN
ThietE B IR E R BT LLE Fv(Skerra 0 Pliickthun, 1988). scFv(Bird %,
1988; Huston %5, 1988) . i@ E4LR Fv(Glockshuber %5, 1992; Brinkmann
%, 1993). Fab. F(ab’), A BREBHEAFEELEERIMBAFER, EEERKEHKRE
15 HERIIEEEREERE D BRI M.
BHEHFHNZIKHEFRERE v iR ER, S8R ZLENZKNE TR
Fab #ifk &
AFRBAE “Juis” , BRIEFDMLE, TMEZRATENERES FREH
HETESTF. BB NTES TEREED AN ER (EFREETER) HEF
20 ERRB, DRMSKHERE. MITNREESE. fUESEMEES 72 E/MEKR
cReERS%.
ATERERER, “O” BEZHRRENIRS S S8 B, —H=%
R REMASEEMLRZIK. RiE “SHEBK” 82RO Z4H. =4, N
L.
25 REREASTH ‘DRGSR BEHERRES S LFENS FHS.
PURE &AL IELL IR BEATF, fR3E/N T 100nM, 10nM BREEZFEFELEAER T 1nM
M Kd SHREGE. SRR EENEESHENE S ETAXERERENS
ERERERHIFEN,
(W) Mg (L) 8 N-Rim e 22 (V) K I RERZE Y RS S5
30 HEEFBNREN VKNERESBP=ANEMERN “BEX” , TERFH
HARAE “HEZRIX ” 5L “FR” MIFZMX 2. FEHARE “FR” fs RRFET REDR

19
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EARBEEXZ BAMENEERFS . E— M4 SFd, BEN=Z/1EZX
MESN=/BERE LGS EETHY, ERRESART. fIREARES
ZEPEMIAREEL, FEHENBEN=ABERRI “BEIHREX" 5
“CDR”

Fit, “ETFHREMTELEER” B—MEEMEK, KEMMRERENE
>— L EMIELE, BB /D— COR FAFIRTIRE AL A . EFRLEHH, &
THEMHREE S BAEEB M ATTER LR, Flin=4 CDR XMHHHHIEL
K. BFHAEMNTRE A B — &% N F VH 8 VL BRI £ BREE, ey VH A1 VL
P8\ B 43 F (8] BR 43T (8] BR R JE Al o

RiE “BARBXE” BRTRAEE, WEM¥FTHNES, EN&EF
(a) EWRLRE LM E D — MRS SERERREER, T (b) RBAEBORBE
FWBEREE. Bl ERGEFEANELSENEBEED. MEEANHER
Z4BmBREERR, FHRAVNERSEEES EREEEMIERMES.
EFEERFMEARBREEELHENNEXERRNRE. B L
EEFIEYAEAN. AERTHAERE.

EAREPH—ARTEHSHE T, BREEREEETR, L&5F 4R
FESBNEERFIINKMEISEER. Bk, FETHRBHRMEAEEAXT
FEROAT B I Ak, R RMEE R (WASUE ) IXCE, ATHAEERNTE
Faf. RIBESREWEERALE S NNRS S AR TS SERMME
B EMGE S Bk & BRI E AR . E£—MUEFF, CEMZ T
WHE AT AEERERERANGDEMMSAEEANE N . FERL LK
ERRTEHME AR M3, f1. fd. 1f1. lke. Xf. Pf1. Pf3. A. T4. T7.
P2, P4. ®X-174. MS2 F £2.

ARiE “7£4: CDR1. CDR2 F1 CDR3 ZED—FIBIAE” IR=EFUIIREE
R B XERMTTE, EPXERRNZERE COR F5, HlIE R FIFH—A8HE
AR, RESUETESAFERNTLURSG &M AN —AEE DR FFIFELE 3
BEHLEA =

AXFTAK “ANASYHETRBHINEREEE” REBRETHELS—
Uik VH AU VL KRR, EPESHRERERFIINE B BT 5808 E+
MFEERZRAIARENREREAEHES VE B VL REURENFFIHR
MRREATS. IHEORBEYRRTRE BLAST K%, SlmENEFEREYER

20
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L HFEIBEEEE, A “blastp” BIATIEFHEAT “BasicBLAST” #2 %R . 53 L Altschul
%(1990) J Mol Biol 215:403-410. fR¥EXHEA ANZEE, XFEMAEURTEHR
ARRENE . EEERES P, NAESHHIRELEEBAERRARAANGERER
MIREZRIX, HAMABIERIA B A, BAPFERRAIERIFAE CDR.

FIFFRBARE NS B e EET S HR S SR A B R
EMELHE, MRENNREESEBHNZ NI B (Pack %, 1994), #itn, &
HW4% scFv FRITRYE, 435 BREEN - REWERE . 1SRG
RIS TEN TS B EE BhrsE (Pack 1 Plickthun, 1992) 042 HE -5 -8B F
(Pack %, 1993) FIZ5H4, \

IICHTRK “TEAAR” T —BRNBHAMK, TIAEKRE. BT
MR B4LLHE WL, MYnERR RgRET@THREY) 51 . W
EFTREWE RN E AT EFRAIER T A1 B ARZREEERN. HhART
PURIELLH B R A M. DU IEAL B4 LRI AE R AR IR T 2004 MHC 11 64y F
M—MEE ML ERE, AFEARASTEX, A5, DNA £, CD45 B CD11
RIEFF=E/ 3 W REHREH .

AICFTRAR “JEVECMER” BWE —RERVEB A, KEHELTHRIRFIAR
SRR iR EENR AR BE AR RA MRS RARIR B M. X4
PUE FIHFIE R A R R B MHC 11 K4y FEZ8dsb, FFE—HMEEsMHEE
R, BIEMARRTAR, W51, DNA 5H)], CD45 5¢ CD11 RIEFIF=4 /40
FBEEREQGRZ D .

VATHRARRMMEN, “HEFUAR” BREZARRBLERTEAHRE
mAR, BEBNTHEARMAMERAKS R,

“IEMEREARARIA MHC 1T K7 BRRER T HERAR UM ERES
RAER N RIE MAC 11 5 FHMM. FIanprR A aEEEm. 4K,
IR A s 2R A R, 7] A& H EEE S M AR MHC 11 K4 F R4,

AR ARARTE “HLA-DR off 08 —45K038” BRE o510 N-SR i &5 138

AXETRAKARE “HLA-DR PEERISE —45H1E” BORER-HEM N-Kin & WiE.

EILFAIARE “RBENERRT” RN RENE EERSERAR
REREH I REHEE . FREENSEFHEE R,

AVE “HRBEINE] R R A E B TR 2. BTk B4 A il i a4
FYETUADT IR BT I NV

21
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RiE “HIENE” F5E 1 % 2 4L B A5 15 ZR 4030 43 B9 40 L (kB2 40 i
LA B S PR RIBE RN, BEEARR TS E, @A S
TIE NN GIET 5 .

Z3CHT R R T B M ARTE “IC50” 3874 50%8 AN A BN E, il
IR, WA E T 40 g4k (40 B R 2 3R B-40 MuvE 1k (B R ) 1B %
HEWHIRE .

ARIE T R OCRTEE” RWIALSYTPHNARIET R, HAFERYHE
—MEEMESNEDLERE, BERERREES, REFARE, RERBEM
KEEEK, WARNZI>BISHEZER. RERBHERERZRYRNELE S
W) F, Bk DNA BRRMECRERERBTRE. T T IE RS ™5 i B E
R, FRERLARBEREEHERECBIIT, tREEE—MW—4E8OK.
B A E R R, Annexin V REAERRKAERIT UL AR E SENH
R B T iE . FTRIZCERGUR, Bnd D95 ansEHES H TR R
T,

RiE “RATRBLR” 8—— B TR 8 30 R BCHL 70 40 M P 34T
IR, EAFENITRA MR T IRBALT K 3B SR g 2.

TR BIARTE “HuCAL” F§ Knappik %5 (2000) FFiR RIS A R AAEHT
L3¢

AL RRIARTE “CDR3” $RHLAEI Y VH F1 VL RSB = H A 2 X,
o VH CDR3 B & 95-102 (W HE7ZEALE 100 /58948 A% 100a-100z) , VL CDR3
£ B 89-96 (R REFE VA 95 {7 /5 K93 A5 K 952-95¢) (ML Knappik %5, 2000).

FIFARXRTAERES S FHIARE “ABK” BH AR b %5250
EBEEAAAMAEHENEER L. FIBKNERNRERERD R “TEX”
eEER” o TARRMEEXZ EMS A ATRES BT EERARAN AR
EHERFUE LM PIARHESCER TR B, B0 Kabat 25 “ Sy SRNEBIE O RF5:
IR, RERRMARRSE, REBHFLRE(1991).

EITRABIARE “FEBF G TR BERBFRTHEREME, EEAET
Z /b 60%1% M FIVR AL FBRIE R AT . AR E /D 65%, BREZE D
70%, EEFTLE 7% M RIVRRIF I ER R IRAT . X R TR A B A A A A
AR BER), BJf Current Protocols in Molecular Biology, John Wiley & Sons,
New York(1999), 6.3.1-6.3.6 FRIN. MIEAITAEEZ KM KB EIEE T2

22
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FE 2 45°C FAE 6x EAL BN/ FTEEBREN (SSC) %%, 2R /5 FH 0. 2x SSC. 0. 1%SDS £ 50-65
CTHBE—IRERE K,

“EERILFE” 8 GRS HFEE 2 IREBE RS R —FhEE (R AN ER AR P
BT A& VA5 H T i (Bt DNA T 5) HFE8 % (Bt nRNA T 5) 28 B i R
FFFl. SIDFFIMIAFEH 5 (EE) RNERERTH 3 (BE) B EL L&D
FHaE. wEFFIEEREARTRERZEEZ nRNA 5 cDNA, KB EZEE
% DNA BB DNA /75, FIEZE &R DNA 751, HR&L1EFHEF LT HRG
FEHI 3.

KM, TENEETXRTHE, “RiIZ” BERECERDEZIK DNA
FFol, AR EEFFERN, WEEEFEENHENE R X5 F 8 DNA 751,

AXFRAIRE R EREEZHRARTEILRN SHEREBIIAR
BEE, PImEE8E. “BENER” #65MNF DNA AEANERAREFEAT
WE0L, BIAnM Ak DNA ¥R nRNA, BIEMEAR. YEBRUEAR B TRER
SEART, MIBEEEBRMEY) “REER” .

“RIBBK” TBHTRIE DNA RT R 4] DNA M%), 1% DNA RIEFTHE AR
HERRFRBEIT, ZRETERES, 88 (O AFERRABRERPETF, Film
BT, BATFRMET, THAMELIQFEFFEARGIMARAKS
BK) /) DNA P31, HAEmk oRNA B RE AR, M Q) A ENERNEETHR
AL IEFF. B FREERECENEEEERENFNE TMRTL. —
FRAEE S DNA BORPRTRMRE BT F R “R” B, IR WEE DNA 3,
ENEBSBEXTAEREGEE. EFRRAEBP, “Foh” M “FiE” fTE#R
R, EAhFRREEEANRGEER. AT, FREANGELEEHMEEDRE,
FHIEFCFRIM A M RIE BT

FEREBEP, BHEIIBFNRE T EE TTATE BEIL. ED.
FRERERER. AIRIBAEBETESNEES, flanbEsEG AR TH,
MR T RAREREER. TUERMTEERE, ANRERXHRE. BESE
ENE=4

“HRRMIEFS)” REBIETPEAMAE, 18 DNA 75, flanEs.
BARTHENTE, HEPHBHSETRIELEHEARBEFIINER. N
HREAEFNT UARFRETHNEST, SRS EHENRREER
NEFZHFH) (EE) HRERAR.

23
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LFARMA DNA KIFZ AR RN, “AIHRAMER” HREWREENIEL
RELBtAER. Hlin, MRASTRECHXBEFIIERRLDFIINER, ©
SHEFIITTRAEEE.

AXFRAKAE “BEeER” 2N, f—MREEQ, 20
MREREEMEARHREHAREARMEERFI M AEE LR, HlwnE
SEAEREERNER Y.

FILFTARIARE “si” femILshe, Mk ANEWmILHY. KR, REXR
BT IEIRIT I R B “AME” AT LR ASRAEA B

W\EAEBKTT L, TUAPETEZNASYRERAK. —RETTETE.
TUE R BARH 254 % v B B AR R A GUE — AR N ARG . A SCRT R RY
ARIE “HRFTEIOEE” SREAMFEEN. 28N 5. BR. SER
PEEN . FBHRBGERNSE. EREGT, AR EEER R EYEE
ERMELRARETHEEAETEEHNBREN . SATUREAEERER
BT, BERTHBERINEY, WEBmst. BRAMEHEERIKA. shbkR.
ML AABERR A, HrPaik i —RIER.

& EES A A BRETE SRR BN T 2356 & TS
BERSEAENLER K. RAEHERTNS, BALARLEE, MHLHARIEE
REB TR TEN . ELMERENMEBMAEHTIRE, LARFPLZHMEY, 5
MABE MRS REM. BETURBEANHIENR, FHAWMK, Z8E. %
Tl (Bl . RZEARSRIIES) AASENRGDMEW. TET
EARR, FIansnBiie, B o Bk rIE O T 4ERF B & 6048 68 A R & 77
REFSBORE. THERRENNREEN, FldRERREE. R,
By WRER. MOKSHEREDOER. EFZHRT, WESHEFBH, 6
IREE RS . AR AR AT R A AW T A E R A S
15 4n B RSB A PR B R B R SE T

BEEESERENTBAFTTENEENSY, FlnEES®UREMEEm
2= B B A I IR TH B R R — R DR & A K R RVE M S B
ATEBAR, HEFEMAENBENATORE LIRS, S5 0E8d. BHlg
TEENBEROEER RS, HEHNETERETTRMETEAR, B2
TR N LA E AT RIK B SR AT R T IR MR B B K

AT DRSS, FRKARNZIRATSEEH—Z8A, FHLIEEFRK DR

24
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HFEFIERAEA . WO LB E R U RERBA BB, iR
VR (Dobell ) Bl & . EHERA T USBAEREFRP, B8 BE. KFE.
BARMKB . BEERSTULLRTERENRT BR, T UEHEK. $HEH.
BEERSR . YRR ARV SRS . '

ARARIASY T AECHI R P E B A% BT E R IERR Nk
H(BEAFNHFEEERR) MLIE, FluiRasmu s, SEiR,
Pl ZBR. B BEAK. ROBREANER, ALV, flmdh. . &. Sx
GHEEIDATERR, MHEIR, FuRAK. =Pk 4. $EFE%H
A HUIRR AR AT E R A SR ER 2.

NTFEKFBRTEBINAD, BN EZBERNFELARABRZWY, MBS
WRANEEALERKSHEEEREE. RERFEKBEBILILEEHKA. M
W ETHBEBEANSZ. B, TUMERANERKENRRETEEARA RR
BAAFEMB. Fltn, —FERBET 1 Z2HA%E NaCl BHE, 03 1000ml
BT BE v VR P B S B4 B AL A (LB “Remington’ s Pharmaceutical
Sciences” 15 A%, 1035-1038 TiA1 1570-1580) . & f1— b4l FUABIEE IS
TTAMEMRRTTE . ARAANNBIEEAEGIHET FERANSENE.
Foh, FAREY, wFLATFELE. BN, FDA B AEY ¥R AERT EX
3 A gz Al B FR

MHE, WRTTURSEERRERNTAESR, XAERFRFENGBIITH
R, EMEGERESGUSFHAETREH, flnSHERABER. AYEBERE
%,

AP AMARE “TBisaT I SBEEET AU THRAEE, flme
HREAE . MREEMZZGREA, LSERWBEENK, R R R
FihfEaes, MEREITHR.

ERAVZREFTANAEDHEL—ARTHRENRRLE S, 458
FAMAC 11 EHREAFEARRE, HPRRASKEREARERRENIE
MEEPREE A ENE AT

ERPEY R—MEMAEY, SFEEL—MARANPNEEEELIE, 7T
M EE Y% LS NB AR/ SRR . ARV E KGR TH&BT
sh¥), MIEBABHEYHEEY . KRBERLIAMRIER T AT ST L MHC 1T 24
BT R/ B RIS AR AR . FER—AMRIEGIP, Bk A B R VAT 3T

25
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5% — b LAZE S8 RE B 953 3B AL s Ik MHC 1T 284> F R AERIR B . 2657 — MRS T,
Bk ¥a T B V6T BT S R R LRI IR o

E—MUEBIT, ARUNTNESGSHASYTRTRTRERERR, &
FERIABIERTR HFEPRTR. ZREEN. Grave K. KIEHRERM.
WER. RAMARIRE. BEHRF, BEWHE IR, Hashimoto KJK. EAE
MEH. FEHRREE. BOREER. FRIREL. BREX. BER. FRERE
HHERFREAL . S BHERBIR A S jogren SRS 1E.

BRI k—FH2WAEY, KEHED—MAR AR LKA/ SR,
AARERZTRERERAN, FImEmiRETIZN.

5ok, AR R-FEANE, E8FOFAKANZIK, (1) - EEA
AR, (1) R/ S (1) SIUR B 455 B A/ s

EREEp
B

a. Pi-HLA-DR Hiik F B4 R MS-GPC-8-27-7. MS-GPC-8-27-10. MS-
GPC-8-6-13. MS-GPC-8-27-41, MS-GPC-8-6-47. MS-GPC-8-10-57 MS-GPC~8-6-27.
MS-GPC-8 1 MS-GPC-8-6 5 HLA-DR Z& . FAMEXIBEE A (BSA. I H-BSA. HHE
BEMARBERRED), NTUBRHERI BR) MEE. FFr ELISA %P

b. PHI-HLA-DR Hufk B B4F F%: M HuCAL SCEE4r B EIfY MS-GPC-1. 2. 3.
4, 5. 6+ 7. 8. 10, 11. 14, 15 1 16 5 HLA-DR &A. /K- A#& HLA BEEH
AT REA (BHEE. MESEHER. BSA Ay REA) 144 . AR ELISA
EPERE R . RSP A B (irr. scFv) fE A ST R .

’ 2

Fi-HLA-DR #Hifk A Bt MS-GPC-1. 2. 3. 4. 5. 6. 7. 8. 10, 11, 14, 15
16, LK% MS-GPC-8. MS—-GPC-8-10-57. MS-GPC-8-27-41 %1 MS-GPC-8-6-17 L5 &%
ik MHC II R FRIAMRARNME. “+7 RRARHERRRICER AR R
NfE.  “+/-" REFFRNME, “-7 RREAABH-HA-DR EFER 16 5
Y € 4 M AR B R N A

26



01809333. 7 oM P E19/561

B3

FibJ83 40 O 78 B8 RO AT BEHT-HLA-DR ik A BRAEE T H & B I Je 5 VP 4h [ 1735
%, £ 5%-HLA-DR H14% 5 B (MS-GPC-1. 6. 8 1 10) 5F A5 H~-FLAG M2 mAb 4
AR R 4 /D E I HY GRANTA-519 4 REIFFIE &,

A 4
X5 BB BB A Hhsk, ERERPATERBR 1g6 BRI
50nM &5 200nM AN RIUEEBIRTT AL, FMARHRE. T ORERKRANRHR
A& 1243 # 8D1 WBIT M4 ARKEIE, K ORMARFEANTIE MS-GPC-8. MS-GPC-8-
10  27-41. MS-GPC-8-10-57 A1 MS-GPC-8-6-13 HI¥(#E. A (5££k) F/ R GFR14:) mAb
RGO LA ST H L B8 50nM A mAb VAT EL/NR mAb Bk FEWF, REF
FHBREIRITIRE R 200nM,

B 5
15 VEACSTIETELL 4 AR ) 234 - FHER S 98 . TR -y ALY If %F 2 7% 4k, MHH-PREB-1
B, ARJ5'50.07-3300nM $i HLA-DR $ik R Bk MS-GPC-8-10-57 il MS-GPC-8-27-
41 W) Ig6 X —EBHRE 4 . EXTRAIFETELL MHH-PREB-1 40 fgh ok WAEIR =
T,

20 6
TR (EHAE. FEMMB MR 1gG1oF12; K E) FHT-HLA-DR Hiik A BRI
A (MS-GPC-8. MS-GPC-8-10-57 F1 MS-GPC-8-27-41; HEIR{) 16 AT XTI M A
JrE P CLL @M ARG . £, HEFF 4 /DB (h4) F0 24 /hBF (h24) J§ 10 MR
ABIRERE f B 57 et N LR IR BEW M ARB R R B0, 5IF 4 E (hd)
25 F0 24 /pEE(h24) JE 6 MR ARITEL A S SR AT I B M T BRI R R
No

& 7
AR AFELH-HLA-DR T BRIREKBEARETE. BERRN&EH
30 HRBRENESHENEIELMRE A/ BECR0 H. a) AWEE 4 H1-HLA-DR 3
& F(ab) BB =24 MS—GPC-10 ([& B F15ELk) . MS-GPC-8 (=AM kL) 71 MS-

27
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GPC-1 (+EMBELR) WRAHLk. b) LB ZHrHi-HLA-DR Hiik (Fab) R &Y
MS-GPC-8-17 (IH B FIsE4k) . /N TgGs 8D1 (S MANERILR) F1 L243 (+FFE L)
MR EZ. ¢) B _MH-HLA-DR Hifhk (Fab) i Bt —&#Y GPC-8-6-2 (=R
). /N 1gGs 8D1(FIBANELR) A L243 (+FFMERR) R H%k. d) AH-

5 HLA-DR Hi#k5ER MS-GPC-8-10-57 (+FFA R 4k) . MS-GPC-8-27-41 (K X F1 &
22). /N IeGs 8DI(FIBEFISLLR) 1 L243 (AR MR GIE. FraEREL
ZHr4I7 (TgG ZRATEE (Fab) — 4 K nM 25 H .

K 8
10 a.Priess 415 H1-HLA-DR Hik 5 B MS-GPC-8 (Fi#1-FLAG M2 mAb ZTHK) —
BIEEFE, ERHLAEB-CDIS5 mAb BE K] Priess MAEA T Y EREK I -
Annexin V/PI L FRBI %S %EH Annexin V REFHEARD PT TRMIE TSR L4
Fi.
b. Priess #ff 5H1-HLA-DR H4i4%k A BX MS-GPC-8 (FH#{-FLAG M2 mAb ATEX)
15 —EEF, SHH-CDI5 mAb FEFH Priess ARBT-HEFRYAL ERLFEREH
T-HLHIHIUESE . Annexin V/PI BRI ARFIME H Annexin V FHAEFN PI RAMEZLE
AR T4 .

B9
20 a. FISE 7 E H-HLA-DR $4% Fr Bt MS-GPC-8-10-57. MS-GPC-8-27-41 01 MS-
GPC-8-6-13 { IgG LT\ IMH T- 29 41 MURY TL-2 43 4h 1) S0 5 48 14 5
b. FISZIGHEET-HLA-DR ik 5 B MS-GPC-8-27-41. MS-F1 MS-GPC-8-6-19
BB Fab FE 2 T-Z8AT 4 MR TL-2 2 b B S i 30l
Ig6 X (2 PR AWRERR, B Fab B () KIRE A Fab BR
25 WER—FER, FHEREES 16 BAKKRELE.

& 10
AEFAE T 40 fRIGTE M HSE5 3T HLA-DR Hik A B MS-GPC-8-10-57 I MS-
GPC-8-27-41 I 1gG 73X 1 Gy #0153
30
Bl 11

28
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scFv Wi B8 4 i 3 1A B R1F 51 8 77 4% pMORPH13_scFv
H{& pMORPH13_scFv MBI R B ik, SHMBLREHENER 111 EAQ C-
RIGLE B HuCAL scFV WG EAMNER. 7£8 11 f, BRT EHHER scFv
F A (VHIA #0 VA3 (Knappik %, 2000)) K94k,
5 B 4f HuCAL FE 3£ A (Knappik 45 (2000) : WHAHIE 3) R A H E L N-F ik
VHIA. VHIB. VH2. VH4 Al VH6 #J &), Hr Q(=CAG) BE—EEER. VH3 A VH5,
He E(=GAA) RF—NEEM. Hifk pMORPHI3-scFv §F 5 VH BRt& R4 FLAG
BKFF3) (DYKD) , BB EEAETH), FFFHEATE B %R AN HuCAL VH BEEE — M
B BH E(=GAA) (I anE pMx7_FS Zikh, WHE 12).
10
& 12
scFv FIAH /& pMx7_FS_5D2 RISk B RIF 5|
¥4 VH-CH1 5 FLAG #%iC (Hopp %%, 1988; Knappik #1 Plickthun, 1994) %1 STREP
#xiC 1T (WSHPQFEK) (IBA GmbH, Goéttingen, Germany; M.: Schmidt F1 Skerra, 1993;
15 Schmidt #1 Skerra, 1994; Schmidt %, 1996; Voss F1 Skerra, 1997) @& i,
RIEHAE pMx7_FS_5D2 FE( HuCAL scFv FBAIFRE (FEE 12 #, BAAEER K
“5D2” M4 “RERL” Pk BER) .

K 13
20 Fab Fik# /& pMx9_Fab_GPC8 K&/ B %5
¥ VH-CH1 &5 FLAG #%iz (Hopp %, 1988; Knappik FI Pliickthun, 1994) #I STREP
#7128 1T (WSHPQFEK) (IBA GmbH, Gottingen, Germany; MW.: Schmidt I Skerra, 1993
Schmidt 1 Skerra, 1994; Schmidt %, 1996; Voss #1 Skerra, 1997) fJ4H & &t
&8, RiEHAE pMx9_FS_GPC8 H3{ HuCAL Fab HERINFX (EE 13 F, Hie4H
25 Fab B MS-GPC8).
7E pMx9_Fab 84k, FLpEE scFv F B HuCAL Fab KB (LI 11 M9BE A
B3) N B 55 VH #ERE & 48 FLAG k7% (DYKD) , 18 MR B BATAE B %8k
) HuCAL VH 8 E— MIEHAH QCAG) .

30 & 14
Fab W B8 14 B9 244 B 0 5 71 .7~ 2 4% pMORPH18_Fab_GPC8

29
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4k pMORPH18 MITAY) RN B, BF WIDLRWHAENERE 111 &
B C-R¥mZEMIEA HuCAL Hikl) VH-CHI £ RIMR & MER. B4h, B4EE
BRG] VL-CL 4. £/ 14, B/RT&F Fab A B MS-GPC-8 M#ifk.
7£ pMORPH18 # k™, M B scFv FEH HuCAL Fab KB (W 11 FiEE 3
5 B)ARALS VHE ER-E /A FLAG K75 (DYKD) , ZBEMEFTHIMBEEATE HiZ81E
A9 HuCAL VH B 74— MIEEH Q(=CAG) .

15
MS-GPC-1. 2. 3. 4. 5. 6. 7. 8. 10, 11. 14, 15 16, L& MS-GPC-8-6.
10  MS-GPC-8-10. MS-GPC-8-17. MS-GPC-8-27. MS—GPC-8-6-13. MS-GPC-8-10-57
MS-GPC-8-27-41 f] VH F1 VL X IR EERF51.
B 15 P RFF R IEMS HuCAL EEER LM VH R ER 1 Knappik %
(2000): WHEHAHIE 3). £ scFv MEDP, WZHEFHA, VH HNEER 1 2
B ELE 11 fiEE ), EAH#ER Fab YT, VH HEER 1 AR QUL
15 B 13 HsEEEe) .

R ER
THISERBIRIE T &N .

20 S Tt 51
P A 745 MR PR IR BT 7] ATEARME OB R0, Bl Current
Protocols of Immunology (1997 F1 1999) 8k S.ambrook &, 1989 (iZ&E kA E
W) « BRAESAMEEE, B A1 E M B sigma, Deisenhofen, DE B{ Merck, Darmstadt,
DE B(5|FIMISCIR T4 ) TRYE. M L6C B A1k}, Middlesex, UK FEKFLATH
25 ZAHIFR LB3.1 F1 L243; 4k 8D1 WI¥dEH Dr. Matyas Sandor, University of
Michigan, Madison, WI, USA {BffiR4it.
1 ANFURRY &
ATIEHBENEEEANASYNAREENIERE S, RINELOTHET
AR 2E4k e, K B PRIESS 4 (Gorga %%, 1984; Gorga %, 1986 Gorga
30 %, 1987; Stern 4%, 1992) KA MHC IT 25 DR Z&EH (DRA*0101/DRB*0401) .
H5G, 7E RPMI A1 10%A5 4 i (FCS) Ar A bk 4 {55 % PRIESS 40 fa (ECACC,

30
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Salisbury UK), ZE&7% 1% NP-40(BDH, Poole, UK). 25mM /R ZBifZ. 1mM 3
FLEEEL S (PMSF) F0 10mg/1 BI& P2 A Bl (Bt ¥l & 2 BE4MHIF. antipain,
BEOBMFN AL KEBEEBMEFIARMKE) 9 200 Z2TtBHRE M
(PBS) (pH7. 5) A& 10 4Hf. 10.000g(30 435, 4°C) B LHEY 10 8, 1
BRN EERTPHREE SRR E LR . SuM B Z BN 10mg/1 #ORF0E B B
IR 40 ZEFKEEW, 100, 000g B0 2 /NBF(4°C) » AT BRZIES ML SR
PRI 44, P PMSF %5 L 75 AR Ak 0. 2mM, HHiT 8% (4°C) B K R ifL i affigel-10
G EF; ATHI%&, FKAIMKE (Charles River, Wilmington, MA, USA) 55 Affigel
10 (BioRad, Munich, DE) LA 3:1 MU{EFALL#EE, ME HETKEK), REH
0. 2ml/min BT Protein G Sepharose Fast Flow #f (2 &; Pharmacia) .

B, BAREWAEKZMERS 5 EF Protein G Sepharose Fast Flow
B, 4CHRETH, Z%%k5 /) EH-HLA-DR Hifk LB3.1(Protein G-Sepharose
FF (Pharmacia) M EN AT HE AR A LB3. 1 1 EEWR) 8B, REEBI)/NMEd,
BR=ZME WIS BE: (1100 Z2I%W, &F 50mM Tris/HC1 (pH8.0), 150mM
NaCl, 0. 5% NP-40, 0. 5% ZAHER 1, 10%H J#H A1 0. 03% B A ALH, WIE A 0. 6ml/min,
(2)25 T, &7 50mM Tris/HC1 (pH9. 0). 0.5M NaCl. 0.5% NP-40. 0.5%f
FEEEH. 10%H WA 0.03% BEALY, V&N 0.9ml/min; (3)25 BFEW, &
A 2mM Tris/HCL (pHS. 0) . 1%3E4%5E-B-D-ALA A MEE . 10%H AN 0. 03%BEAL4H,
JRIE X 0. 9ml/min.

®=, F 15 ZAEHE 50mM = Zj%/HC] (pH11. 5). 150mM NaCl. 1mM EDTA,
1mM EGTA. 1% k<FE-B-D-Ath M A ¥E ¥ (Alexis Corp., Lausen, CH) . 10%H . 10mM
B ZBERZA 0. 03%2 AL FIR A BE M MHC 11 28 DR 2 3 (DRA*0101/DRB*0401) ,
Wi A 0. 4ml/min. SZBERF 100 A+ IM Tris/HC1 (pH6. 8) . 150mM NaCl F1 1%3&4¢
H-p-D-M M EFE A 800 MAMAS. EHEFE HMBA LB3. 1Protein 6
Sepharose Fast Flow %k, BERIHMHETEE MIC EH. &3F MHC II 2 DR EH
i 4 4k ¥ i 40 3 (40 SDS-PAGE 43 #7) , H Vivaspin W44 7 Wk 45 3] 1.0-
1.3g/1(Greiner, Solingen, DE)F1# B 30kDa 4 F&E. AR Vivaspin W4E
FI&H 1%3Ekwi-p-D-At BT 80 PBS EHE w4 1 Z 75 MHC 1T 2§ DR I3,
1F5E A5 BlAcore CM5 % HIEBEES,

2. HuCAL #y7i%k

2. 1. ™48

31
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WA VB B H £ B Knappik 25, 2000) $F T HLm NFUESCEF4E
%t A$L/E (DRA*0101/DRB1%0401) B N A S W PR 4 & M Hudk Fr Bt (MS-GPC-1. 2.,
3, 4, 5. 6. 7. 8. 10. 11, 14. 15 F116). 7EH/BRERIL 49 NREHELEMILHE
ERREAT A RERMER VIR VL-T2K. BihxeEZREEEHERT EA
5 FBREMOARBRERELSHERSTHESYHBEERHIMAI . % HuCAL-scFv
H, BENLEEFIRAD 49 A £ E R XK VH-F1 CL-CDR3.
2.2, BEVERIYREL, WEEEMAY AL
FERBHE T6-1 HIEAETWER R E A SR8 E pMORPH13_scFv (K,
& 11) fJ HuCAL-scFv (Knappik %, 2000) X JE, & 34 W/ ZAEEEM 1%
10 FEFER 2x TY 5E5FEE QxTV-CO) h o 3. L 0.5 0Dg037 CHEAT 4 B Wet B8 8%
By (VCSM13), BLOHEREZEE 2 x TY/34 WM/ EBAEER/H0 W/ ZHFRE
#/0. 1mM IPTG /5, MMTE 30°CAEKER . N LIEB T PEG-ITIE MR B 14 (Ausubel
%, 1998), EHRFLE PBS/20%H M, MERIE-80C. PHHVHEZ I8 HOMR T 4
P T RAT: FYERRR AR B R B TG1-4ME, MBI AT 1%EE
15  FEF 34 FO/ZAMEAEEN LB-IEkTP. 0CHEREFRE, BITEE, B
F) 0.5 ODgoo» TT L3NNI SHBI R BT 14
2.3. FITEMAELE
FIYAF PBS 9 MHC IT 2§ DRA*0101/DRB1*0401 (4 I %14) .2 MaxiSorp™%g
B R (Nunc, Roskikde, DK)#IfL (2 T3 /FL) . F3 S%HEEAG Y40 ) PBS M &t A
20 J§, fE20CTE 1 /PRI 1-5x10' 40 b &t4L A HuCAL-scFv BB A . JLIRBEER
SRS, A 100mM = Zfk pH-vEfR &S M B 4&, BEJS A IM TRIS-C1, pH7. 0 F A1,
Wb b e & 50 2 (BB A R R AT = 5.
2. 4. BA B AR/ A% e
W 2.3 2.2 PR, HT=REREE AT S, RTEE KT, 10 %
25  Ft Falcon & {#fH 1 ZF+ PBS/10% FCS 4 1x107 | 5x107PRIESS 4HfE, LI#{T4
AEYt. 20C 5ME AR ZYIEETE 1 MIE, BO% S (2000rpm3 4749) B
ZAELE A VST 18, A 10 ZF PBS SE 4 Ml = IR, TR JE W BTk #4750 . FH 100mM
HCL it pH-¥EMEMER B 5S4 M RS SR EE. 75 TUBEBRAE=28K
K2R (100mM) FIBE S A ETE BB T IA KT EY G4 & IR E S
30 2.5. HLA-DR Z&54 1 scFv R RIS 2
F3 FACS 43#7#E PRIESS 40 b4 =R EMMELE (2. 3) SR G E M/ 24
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Y (2. 4) BB THE S MR HLA-DR M4 &. AT RE, @it Xbal/EcoRI
¥ scFv A B LRI N RIEH AR pMX7_FS & (LB 12) . & FI3CERif) 3.2
BRT RikFH.
1 4°CH4 10%Priess IS H635 5 96 FLALRIE EAR S . 2 60 4M40 A scFv
5 HUEFAZ K (PBS/5%FCS) ¥, FAHL-FLAG M2 $HU{E (Kodak) (1:5000 #E) , RS
RAZmELES/DPR 16 HB-R-BAEE S (Jackson ImmunoResearch, West
Grove, PA, USA, XS 115-116-146, F(ab’), FE) (1:200 W) KM . 50
ME T 4R AR, 4°CMHER. §/MAKZ FACS-Calibur (BD Immunocytometry
Systems, San Jose, CA, USA)_EW£E 10* N4,

10 £ 500 MEELEPTN 15 MEEFE RS Priess ARIERMELES. THT
BRFE—PATX BN RERTRAOREIMIESN. ® 1 RSk eENrE
MS-GPC-1. 2. 3. 4. 5. 6. 7. 8, 10. 11, 14, 15 F1 16, FJH {1 VH #1 VL &
A% CDR3 ¥55Tid 2T HuCAL 3£ BIHLAZE A (Knappik 2, 2000); VH F1 VL CDR
BFFIINER 1 Bi7R, VEA VL R L5 8 15 Frx.

15 3.Fab Fr BLRIF= 4

3. 1. scFv ¥4k} Fab

MAMNE) scFv FBINT 4T Fab-FBHLRE &£k MS-GPC-1-Fab., MS-
GPC-6-Fab. MS-GPC-8-Fab Hl MS-GPC-10-Fab. ¥ scFv A B EFFM BT B X
TCRE pMx9_Fab (B 13), BEHFERARREN Mfel/Styvl FER, x BREERTIEX/ER

20  EcoRV/BsiWI R Bt. AEEHE 5EMAEMN HIVE A AR pMORPH13-scFv #44 ] PCR 3|4
CRT (5" 5/#) A1 CRT6 (3" 3|4)) ¥ ik, A CRT6 5| ABAFHT Dralll FR&IME K
VIBAL .

CRT5: 5" GTGGTGGTTCCGATATCS’
CRT6: 5’ AGCGTCACACTCGGTGOSGCTTTCGGCTGGCCAAGAACGGGTTAS’

25 F EcoRV/Dralll ¥J&| PCR =4, FEFEA pMx9_Fab (WLFE 13). "% wke L
EPN 186 HiE-R-BAI K E &% (Jackson ImmnoResearch, West Grove, PA, USA,
H35 109-116-088, F(ab’), 5 E) (1:200 ##¥) #:ll Fab 5% .

3. 2. HuCAL-4iL 44 i BUE RBFT B P ) RE fnddifh
EHARH 34 WR/ZTEERN 1 F 2x TY-HEHFETH BT RETERR

30 (JM83) 41 A\ pMX7_FS EX pMx9_Fab %i& scFv 1 Fab /B . A 0.5mM IPTG (scFv) 5

0. ImM IPTG(Fab) %52 /5, & 22°CHEsR4M 12 /NAt. 78 353 E %8 (Thermo
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Spectronic, Rochester, NY, USA) §2 ZF 20mM B$ 844 . 0. 5M NaCl £ 10mM BX M (pH7. 4)
hRMEARTIE. BOREMEES, B Streptactin FHFHAT STREP Aritgiil
A, fEETE REHBOET 0. 2 SOKFL, &R R4 (IBA GmbH, Gottingen,
Germany) » JR~IHEFH 47 (SEC) 4litk 4N Rheinnecker ZEHE4T (1996) » & iT SEC FIkF

5 ERERERNSTE, EELEATABHEER-FRS 87 # 17 8E (TopLab
GmbH, Matinsried, Germany).

4. Jik BRIk

AT AL HLA-DR 585k Bt SELL ) 454, H Fab FERZ— MS-
GPC-8-Fab ML AL BT A EEAL-3 FE&F ¥ HuCAL SLFER) CDR3 H KA VL AL,

10 H49% Fab $i/k 5 B 3CE (Knippak %, 2000) .

3T Xbal/EcoRI M pMx9_Fab_GPC-8 3% Fab Bt MS—GPC—-8-Fab (I, 3. 1) [
A pMORPHI8 Fab, M HE A B ~H Fab WERETWER W& &, k4t
pMORPH18_Fab_GPC-8 (L& 14) . &FHIM4F Dralll [R&[¥E N V1B S IABEE
(Knappik %, 2000) ffl Nsil 1 Dralll 4%, #5%f& A pMORPHI8_fab_GPC-8 (WL

15 14pMORPH18 Fab GPC-8 (&4 HE) .

n 2.3 PRR, BATHEAEST MHC 1T 3% DRA*0101/DRB1%0401 (tn_L4#)&) 19
WPEIFILERE] Fab MWILE, BTESE - RPEENITRKRERZ 12 452/7L.
2.5 Pk, FACS £¥EHMAMTiE. XETESH 6 4 MS-GPC-8-1. MS-
GPC-8-6. MS-GPC-8-9. MS-GPC-8-10. MS-GPC-8-17. MS-GPC-8-18 FI MS-GPC-8~27

20 B HEIFE, WERWMER B MS-GPC-8 KIMMABAGIER. R1HIHBT
MS-GPC-8-1. MS-GPC-8-6. MS-GPC-8-9. MS-GPC-8-10. MS—GPC-8-17. MS-GPC-8-
18 1 MS-GPC-8-27 MI/FFI4FAE. %KY VH F1 VL FKiEAD CDR3 f5FTiA A HuCAL 3
FHE NTUEE R (Knappik %, 2000), & 15 /R T MS-GPC-8-6. MS-GPC-8-10.
MS-GPC-8-17 FI MS-GPC-8-27 {4 VH #1 VL R I 2% 5.

25 H1-HLA-DR H14k B Bx MS-GPC-8-6 FI MS-GPC-8-17 {4 4%, Fab e & Bomst it
45 MS-GPC-8 BUERIHFAE. B, APk EC50 & 15-20 1 5-20nM (5 MS-GPC-
8 f] 20-40nM ELEE, H AR LI M A0k Fab —BARIIREL EH) , 5T MS-GPC-8-6
1 MS-GPC-8-17 ¥ MHH-Call 4 4BMIBIB ARG RE 153 BIHASE R T6%F1 78% (5 MS—
GPC-8 ] 65% %)

30 HTH—FUN, ELdEXBTHAMEFRE R IEE (Virnekis %, 1994)
ALHTA B MS-GPC-8 (345 MS-GPC-8-10 1 MS-GPC-8-27) K1—#H${-HLA-DR ik
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FERfY) VL CDR1 KiK. fRi#Ai%, &sT — VIl CDR1 XXER, B&H 6 ML
A RTTAR . 7.43x10%), TEREA VI1 AEZE. F EcoRV F BbsI JH4k CDR1 3CFE,
4% CDR1 SCPEMY B B i% 4 A\ pMORPH18_Fab & MS-GPC-8 74 %) Fab HUikIAEREE
s (I LFTIR), F EcoRV F Bbsl ik, w0 EATATHER IR CEFE. Bid 5 HLA DR
5 HRMEESXET 10 A MS-GPC-8-6-2. MS-GPC-8-6-19. MS-GPC-8-6-27,
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 1 MS-GPC-8-27-41) , B /~#2 %k A B MS-GPC-8. MS-GPC-8-10
1 MS~-GPC-8-27 Fr K BRI MR R A5 1% - & 1 @& MS-GPC-8-6-2., MS-GPC-8-6-19.
MS-GPC-8-6-27 . MS-GPC-8—-6-45. MS-GPC-8-6-13. MS-GPC-8-6-47. MS-GPC-8-
10  10-57. MS-GPC-8-27-7. MS-GPC-8-27-10 FI MS-GPC-8-27-41 MIFFU4FIE. %
f) VH 1 VL S0 CDR3 $8 ATk i HuCAL Z-T A HI5144aZE K Knappik 4§, 2000),
B 15 B77T MS-GPC-8-6-13. MS-GPC-8-10~57. #1 MS-GPC-8-27-41 f VH 1 VL
X #2F5
W] 10 PETIR, M 10 MEEFABERLG ECS0 B BERE, Wik 4
15 4> Fab K Bt (MS-GPC-8-6-2.MS—-GPC-8-6-13.MS-GPC-8-10-57 1 MS-GPC-8-27-41) .
#* 1 B7~1E CDR1 RIARAL KT BE B P31
WA EANRE TR EMTT-HLA-DR HUlERBROEDR S, TR
ZE T 5T HLA DR BORMIFUE A BRI ERN X — Y3 E. B, RARESE
FEHR{% 2% (Biacore, Upsala Sweden) iB#ESCiif 7 JUE T MS-GPC-8 RHEAALF
20 {XBY Fab B HISEM Sy, MS-GPC-8 7% Fab HISEFN J1#E VLCDR3 4L /G & T 100
%, M 346nM F|£y 60nM, VLCDR3+1 HRALJE i — 2 Btk B — A B B /R S 80 ) (Ve
B 3-9nM) (& 2) .

5. 1eG IF=4
5.1 HuCAL-S B BRI A RSB A MM E
25 WT B ES. B2 pcDNA3. 1+ (Invitrogen) (Nhel/Apal) B1Z WEN &, 18

ANHATF HCAL R SRHEIMMLSHENERFER, BTEEWRFY
(NheI/EcoRI) . VH-%#438 (EcoR1/Blpl) MG &K E AEEX Blpl/Apal) . &%
Fr %) (EMBL M83133) &% Kozak F ¥ (Kozak, 1987). A IgGl(PIR J00228) .
TG4 (EMBL K01316) F1IfLiE IgAl (EMBL J00220) HE & X 4 FRAKZ 70 M EEER

30 ESEMER. SIANREERES HuCAL Bt RESMBEILS. AESE
{d1-PCR B F L ER .
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TR, AWM ARNIET A BRS# pcDNA3. 1/Zeo+ (Invitrogen) K
ZETEMS. « -ERAFBERMUEAN « -1 555 (Nhel/EcoRV) . HuCAL-scFv V
k ~Z5 35, (EcoRV/BsiWD) Ml x ~4E{EEX (BsiWI/Apal) fR4IMEAI S, A-EXR B
S E AR R B AL 2 Nhel/EcoRVOA-RTF /F %) « EcoRV/Hpal (VA-45 19 15) 1
5 Hpal/Apal VEEEX) . x By F/FF] (EMBL 200022) FiA-Hi 3531 (EMBL L27692)
# B Kozak 5. A x —(EMBL J00241) FIA-%% (EMBL M18645) th ({8 se K@t |
& E B JE{R-PCR 3%FL.
5.2 ik 1gG 9 CHO 40 fERI= 4
i 4IM4EREZE 37°C, &F 5%C0, KB AS T, HNEEENEIFED,
10 CHO-K1(CRL-9618) 3k B ATCC, FI45/E/RI) 1gC EWMBHRIAR ISR S IR,
H 600 T3 /ZTT 6418 F1 300 #3e/ZFt Zeocin(Invitrogen) NP #1442
T RIEWRFRMEE. FRIR-ELISA {F{G 5 M B A 1e6 RiE. PHME TR
ARE 10%H1EK Ig6-FCS i) RPMI-1640 8257 % (Life Technologies) F¥ K. ¥ ki
W pH HWE] 8.0 MEHIISE, WHRHITHRERAM A B2 (Poros 20A, PE
15 Biosystems).
PL-HLA-DR HURSEHN 16 BN RARIT U BRBUE MR, XL 3uER
FHERREFRR 7 (SERF 7) X480 (SEHEfl 9. 10 A1 14) .
6. HLA-DR it SEI MR ALVE B
4 THERAIE B HuCAL XPEEMIPLIR & &S 5 A MIC 11 4k N-Rimgs
20 MEBMEEMRSERESEE, ZZEESMNERZ BRRKBSRTH, BASEH
AT EEZELRR RN, BIINELEAEREHT T, =5
SE 256 R AL AR
Fab #i#k Bt MS-GPC-8-27-7. MS-GPC-8-27-10. MS-GPC-8-6-13. MS-GPC-
8-27-41, MS-GPC-8-6-47. MS-GPC-8-10-57. MS-GPC-8-6-27. MS-GPC-8 1 MS-
25 GPC-8-6 "5 HLA-DR A FIHE G4r RN, HRH 53 HLA-DR ZAME R
HATHHIRMR TEE HCAL SLER Fab AR KRN %: HA-DR & H
(DRA*0101/DRB1*0401: L% 1 Fil&, M—HATXAIE-HLA-DR BEARK, AF
BSA. SAEI-BSA. WRIBEM AMESIZHRED) . AT @R 1B R BT B,
LA 1 #%5e/FL PBS (Nunc-MaxiSorp™) BZHIJR MHCII 7%, MX FHEHE (BSA,
30  SAW-BSA. WHEE. MESZSEE)H 10w/, B HA A4 PE A 1
N, RJE 5 B ik (FI-MHCII-Fab MGk Fab (Mac1-84)) LA 100 gh%e/7LESE 1
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/NBF. HLA-IgG F(ab’) 2- L E LY EE—BERHTE PBS 1 ¥E¥R 5 (1:10000 £E TBS (%h
T 5% w/v BEAETK/0. 05% v/v Tween 20) FEIFREER) . MIAJEY POD (Roche)
fG, BRAVEYRTE PBS Si#t4T. FI ELISA {%{7F 370nM Ky 8 B EIE M.
BT #1-HLA-DR $i4% H Bt MS-GPC-8-27-7. MS—-GPC-8-27-10. MS-GPC-8-6-13.
5 MS-GPC-8-27-41. MS-GPC-8-6-47. MS-GPC-8-10-57. MS-GPC-8-6-27. MS-GPC-8
1 MS-GPC-8-6 #§ B7n X} HLA-DR M B AR L, WMFENG R EHii4 RS HLA-DR 47
ERFUREFN S RILBIERA B ERRARE (B la). EEUNLR
g1, KB Fab 5Bt MS-GPC-1. 2. 3. 4. 5. 6. 7. 8, 10, 11. 14. 15 Fl 16 At
55 DRA*0101/DRB1*0401 (40 k-4l 4 ) f14 7 DRA*0101 F1 DRB1*0401 f] N-3 ¥ &5 #9358,
10 SH4AEBE/DR 11 ZFREY IEd(Tto %, 1996) FLK S FHIEA DR-IE 44 (B
1b) . '
 TAERA R B BIHT-HLA-DR $iik r BOAT TgG ) ¥ DR RNz, MR T MS-
GPC-1+ 2. 3. 4. 5. 6. 7. 8. 10 11. 14, 15 1 16 3 scFv &, PR T 1 MS-GPC-8.
MS-GPC-8-10-57. MS-GPC-8-27-51 #1 MS—GPC-8-6-13 ) IgG 4%t X A ECACC
15 REN—RKEBRIE-E/RFAEHLK B 48K (Salisbury UK) BRI, 4> BI%T
FABREE LK DR SUER . —BFREEE 2 B2x THARRMEMERN
) EPR T Hiik i B S — BRIV RIEA MHC TT KR BIHRM L AHR RN
# (B T 9 5% A4 T DRB3*0101. DRB4*0101. DP0103/0402. DP0202/0201 i
DQ0201. 0602 [ DRB1: L105. 1.L257. 6.125. 4.L256. 12 1 L21. 3 (Klohe %%, 1988)) .
20 B Otten 5§ (1997) TR M GeI& RMVEEH TMRE A B E —HFESR
F MHC-11 K4 FHRIABAK KN, 7 2x10° N0 M b A H-FLAG M2 HidhE A4t
Xt & Hi-HLA-DR FifkH B i M2 FRiC B8 Z R AR e E R e L EH A R
Ig(BD Pharmingen, Torrey Pine, CA, USA){ElUefafitiTHeE ., WLIRTE 4°C
5 200nM Hi-HLA-DR FLiA BLHE R 60 4080, RES) BB REN AN =Nn—
25 EEE T 1gG B, A8 T, F FITC 4xiC BI/NRFTA 164 (Serotec, Oxford,
UK A 1gG. EREB L BRZAVERMM. B/FUEEMMHFH FACS Calibur (BD
Immunocytometry Systems, San Jose, CA, USA)43#7.
B 2 B8 scFv A B MS-GPC-1. 2. 5. 6. 7. 8. 10, 11. 14. 15 %116, LA
J% MS-GPC-8. MS-GPC-8-10-57. MS-GPC-8-27-51 1 MS-GPC-8-6-13 ] 1gG B\ 5
30  FrAMAA DRB1 FRHUR RN, T MS-GPC-3 F14 S5l 3 # DRB1 FIAIHE &
R 2SR LKA HLA-DR Hiik 5 B 5 kA DR-TE RN AL 4 R&fask,
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R BT BT B HT-HLA-DR Huik i BUIR B 82 7% DRaBE RIS 58 — AN S5 K3 Bl DRB%4E
RSN E— AR L R TR AL
RIEBANZ R — S BT RIN 5N R E S M54 R MS-GPC-8-10-57
A MS-GPC-8-27-41 M A, H HLA-DR LME&HMBECHH. B/ Rk
5 1243 1 LB3.1 Hal ZHtss4, 1-1C4 1 8D1 Hp1 HHyE4, 10F12 5p2 4
ikes& (Vidovic 5§, 1995b) . ik, FRT—MELK, HPEEERE DR B
& (LG-2) 5 MS-GPC-8-10-57 B MS-GPC-8-27-41 K 1g64 JEx, MS-GPC-8-10-
57 {7 Fab E\Bk GPC 8 ] Fab XX UK AHXKIXT BH I —EIFE. REMAZ
FUNRBUA, TR . TR MS-GPC-8-10-57 B MS-GPC-8-27-41 HI&5& &
10 S5PRBNEEESR, BATUH/DRIUERARNERED.
GPC-8-27-41 1 MS-GPC-8-10-57 (] 1gG4 7%=, F1 MS-GPC-8-10-57 K] Fab &
W4t & B 3] R 92 058 FEAK>90%) T 1-1C4 01 8D1 9454, T L243.LB3. 1
A 10F12 Fnxt BAVAYE 0. MS-GPC-8 1 Fab JER /> T 1-1C4 4 50%H145 & (F
BT 244 FER 118), £k 8D1 454, URTEE M L243. LB3. 1 1 10F12 Bxd
15 BRWEE. TREOMBHRETSZmEE. Fik, MS-GPC-8-10-57 1 MS-GPC-8-27~
41 B FARH AL HLA-DR S0 F R m R R FHIBL EH R AL,
FEK BT RAERE. TAESH 2% FCS M 35 MR/ ZEFAER 16 M
PBS (“FACS-£2Mil”) st i 1x107 M B-#kEBAIMRER L6-2. XEMMS KL 3
%4 A B 1 C, B4 3.3x10° ANHAR, HFAA A)35 5T MS-GPC-8-10-57 X,
20 MS-GPC-8-27-41 IgG4, B)35 4% MS—GPC-8-10-57Fab B} MS-GPC-8Fab, C)35 %
TR 1g64 VENRAMEXT IR, 988 90 04F. RJ5H AL B. C B4R 6 &4,
BHEHE 5. 5x10° AN, K THE 2 MR DRFEMETRED, BE 30 24
1.) 44k #9 mIgG; 2.)1243; 3.)LB3.1; 4.)1-1 C4; 5.)8D1; 6.)10F12. R/,
EEEETMA 4 ZF PBS, 18 300g H.L 8 44, MMITIRERFLE 50 Rt
25  EEWBE 1-25 BEILE-H-/DER 1g-FITC E84 BEWRE 20 M5/=ZH) ®D
Pharmingen, Torrey Pines, CA, USA)fJ FACS ZEphyiP. ZMjudEYsiEdE 30 4%,
SRJE, F 4 ZF+ PBS VLM, W EB.0, FEHBELE 500 UF PBS b, BT
4 Mt %5 # (FACS Calibur, BD Immunocytometry Systems, San Jose, CA,
USA) .
30 8 PepSpot HK (US 6040423 ; Heiskanen %%, 1999) i — 5 4 & MS-GPC 8-10-57
MgERM. BRI, EAY%ERE L REAHRKS R SFEEW 00/12757) &/ 73
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ZELE 15-% KM, XLERRFH - AIAT4 B HLA-DR4Dwl4. HLA-DRA1*0101 (5%
# 1-81) A1 HLA-DRB1*0401 (5% FE 2-92) Mol FIBl £#ytk, F 2 NMEEBRNES.
B, BEPEFREAE 0. 1% Tween—20/PBS (PBS-T) #, B 5%BSA £E PBS-T # %R
1 3 /A, #RJSF PBS-T ¥Eik 3 K. £ =, HI&HIMFEZETM 50 ZF 5ng/l
5 GPC-8-10-57 # 1gG K] 1%BSA/PBS-T IS E 90 2 41. B0, 5545, F PBS-T
EHE=R, BEEZERTERBT BRI ENDEMN LER AN BB (E
1%BSA/PBS-T #5% 5000 &) 58 H 1 /M. &J5, M PBS-T ¥RiRHE 3 W, Bk
RAKIELE X REA LREEESES. ST LUERABRER GRS RSSO
XTHR, FATFIBL RS RJMBAKES|, SAEZEETHIT 30 24k PBS-TQ %),
10 7K, DMF, K, &% SMRERI/KE®, 1%SDS, 0.5% DIT, 50%ZEE, 10%ZERHIK
W (& 3 W, REPEQC K. BREAR, %% SEEEHRTELDEE
MLFERA RS —ERE, nLREA.
7. 3t HLA-DR HiAEFi4d A BR R SE R0
ATIEHARBEI HLA ik B s a A, ROVIRERE, #H%
15 BETFALREREMETEN15A MIC II 7 DR &E (DRA*0101/DRB1*0401) f3EHT
1. BATESMEAR K —LE4T HLA-DR Fi48 B 186 TR WHIEE /R /K280 7 SR A0
Fi. i, B MS-GPC-8-27-41. MS-GPC-8-6-13 1 MS-GPC-8-10-57 [ 1gG JER
KISERI 1450 0.3, 0.5 F1 0.6nM (3% 3a). B4b, RATWEEEIZE CDR1 A0 CDR3
RREX LB Fab R BLEISRANFE S 2-8nM TR EEAS) (38 3b) . UE CDR3
20 REEX M Fab FBESEMN S EoR 40-100nM JEE R MIEMN S (R 3¢), EEFHME
ALET HuCAL HUREE 48 Fab BB B R E WHB/RTEE AR (3R 3d) .
ATEREF M B B COR3 RALSE K, (NA FERERE N C 5, 8K, 8R7EHR
AR P 1x10°M s BB ER P RBRFFIER, M K BF FREAAT
TEHMSIE -3 F 4 & B R4 H Fab. CDR3 44K Fab. CDR3/CDRL {4k Fab
25  FIHT HLA-DR HUiEM Ig6 AR 100s™, W 10s) T 1s F0IE 0. 1s7,
T EA KA HLA SiiE R BIFRF . FiANEE A BlAcore3000 F{Y
2% (Biacore AB, Sweden)7F HBS Z&y4¥X (20mM HEPES. 150mM NaCl, pH7.4), 7&
25°C, LA 20 $FH/4 0 ROFE AT . MHC 1T 2% DR B (FELHE 1 T4I&) Bl
7£ 100mMpH4. 5 I 2B+, FIREF 50-100mg/ml, 5 CM5 &5 H (Biacore AB) %R
30 # EDC-NHS fBEXILZMEE, ASw) MiErH LEERAE, MICTT MAEEXER
F5%) 500~4000RU Z 8], JE4F 5 MAEIREHIAREH 4K, A Biacore Instrument
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FIFRHERRAF I ESE R . FH 10mM H 2B pH2. 3 70 7. 5mM NaOH A {REXRIRTH .
8. 1 HLA-DR HLAARIHLI4 A B0 2 4 245 4F
A TIERARBM A ARG R, RAAKAE X GRANTA-519 41 MIHT
HLA-DR Hifd A B 8. Z M AE M AW ITRKR ARG IRE . K A HuCAL 3CFE
5  HIH-HLA-DR #i4kH B2 5#i-FLAG M2 mAb HFEIE, KB —Hra&at,
B BTk A BORE 200nM BT 5-30%5%45) thi, B B S 40 R AGTEE (R
5 BIRFE 200nM B 60-90%5%4%) (B 3) . BRME{NFEHL-FLAG M2 mAb f77E F,
AFHI-HLA-DR HiiE R BEFEWEL MR, R ERMARFERNENARENE.
tn AR, (B4 50nM ik Bt MS-GPC-8. MS-GPC-8-6-13. MS-GPC-8-10-
10 57 1 MS-GPC-8-27-41 K] IgG4 FEX (RAZM), MAMALL FLAG M2 mAb, 7E§%
B 4 /PG RIS T6% 78% 78%F1 T3%MI R TT .
F5h, BATRERFT-HLA-DR Fitk 5 B E &S RN /gt — 5 B FRK
MATIFIEE . ZERFH-HLA-DR kA B 1e6 BXAMNBFTESYPMAERER G
J&, AHZNEE&Y 5T HA-DR JLik R BLE Z 4 1eG BB E B BB M
15 HAEE, #—PRERARTEER,
7E HLA-DR PR AP 41 B R GRANTA-519 (DSMZ, Germany) bR B HuCAL X
FERIHT HLA-DR L& BRI/ AERT . 37CHE 6%C0, T, 2x10° M5 200nM #i
HLA-DR Fifk ) ERIEEANFEF 2. 5% KJE FBS (Biowhittaker Europe, BE). 2mM L-
BEBE . 1%L FRER. IoM HEERF 0. Img/ml -RABE R RPMI 1640 (PAA,
20  Germany) FIFE 4 /. WHAZPT HLA-DR Hifk B B/ 9 4031 HLA-DR LR B
EGEE A 100nM —Hr AZBEHI-FLAG M2 mAb, BN M 4BE4 RG340 IR 40 i
MEA. 3TCTE 6%C0, THE 4 NG, AEMERE, HMEXNFRFEMRE
1731 # (Current Protocols in Immunology, 1997), MEHMIEIFE.
B NERIBBHAREORED ¢ MEHE, H1&MH MS-GPC-8-10-57
25  F MS-GPC-8-27-41 [ 1gG X HIZ MM KARPAS-422 AR EH LiRLR. &
B G AF Ig6 FIEMERNNMFENEEM A, AXRETHEBIEEEM 4.
TERMAE A 1gG, MRASEAM G HTRE KX BE, ARET 55%14M, M
FASEAR G \E N 16 MARIMAGTE 16 PUk/BER 6 BRWE Y 6(FET
BEMR G T8 28. 5kD) FIEBIB AR 75%4A4 . EmBUREKAY 1g6 P/ BARK
30 G PEE/RHIEZIAE IeG TR AR .
9. F1-HLA-DR H 4k  BREI R o
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FAUL R 8 HEATHL HLA-DR A BkHT 44 v Bt &t 54 H & R iA HLA-DR 4T 78
ARABMRGBANER. €4 /DNIBEE, MWK S/RE AL MS-GPC-8
HIAZEX Fab B K 50%MT 4 M A4, X L6 fi % 40 Mo 6048 MHH-CALL4. MN60. BJAB.
BONNA-12, HpAMURAEW: B AMIMMKCHS M S, Burkitt WEHENE

5 REMMERE. YHZBH-FLAG M2 mAb /b — 4k FHT HLA-DR Hik B MS-
GPC-1. 6 F1 10 HYACHK Fab AL B7- T X T LR B R AU AR BN

FISEHEE] 8 R FIEREE ST Priess M AAIRASHE M HT HLA-DR #i4k H Bk
1B KA M5RES ). SE MS-GPC-1. MS—GPC-6. MS—GPC-8 F1 MS-GPC-10 & K #15
RE 120 )L 83%. 88%. 84%F1 88%. MHESLHEH] 4 F=AEMIHUA A B4 A LA HT FLAG

10 M2 B9 Ab ATHRRY, 5 B R4EXT GRANTA R Priess 40 BRI RAGVEFI S (3£ 4) .

10. A4H-&9HT HLA-DR 1gG Fiik B3R 45507

B3R /NEHE (Vidovie %, 1995b; Nagy M1 Vidovic, 1996; Vidovic
0 Toral, 1998) LLEX, AR HIMER B4 & B B FE Lo 41-HLA-DR Hidh B B LG
R RN BENE R 5) . MIBEHEH 8 F1 9 Friday sk, B 50nM, &

15 HENEARRAZLHA TR 16 B (-5 WESLH, HPaRiEksiit
BRI « MR 50nM B, MS-GPC-8, MS-GPC-8-6-13. MS-GPC-8-10-57
F MS-GPC-8-27-41 HIHiA Fy B 1gG, X 24 MABBEAMRATH 16, 22, 19 0
20 MM RS R A 50%Lh ERIAIH . XA LIS FEHER 11 FrER 10
ANRICEAL K TFRIE HLA-DR HUIR . AR HI-HLA-DR Fifk L243 (Vidovic

20 %, 1995b) 1 8D1 (Vidovic F1 Toral; 1988) LLEZE &K mAb B WK E (200nM) it
HAM, 3R 24 1FRIE HLA-DR B4 R PR 13 70 12 B R RS R 05
REI 50%FEFEMMLLT . BA%hPk i 40 MU R MHH-PREB-1, RE/E 24 MARREAN,
REEURT 10 NRAEA K FERE HLA-DR FUR, BRI LR FIAEHREE
FEHARFERNEETH. ELE 12 PE—PHBET ZNE.

25 Hx b, EESEREMIRET, 200nM BRI/ RITARS AR B
Pi-HLA-DR P B 16 HALE, EREEFFRMRG. FMUARHEAT-
HLA-DR Hifk 5 BLHT 1gG RS/ RIELR, ERERAHNEARS, MAE
MEREARKARRZ BIRGBESEES) RO P REARENEZDR
B 32% (Fa%/A=68+/-22%(SD)) , S/NEPUIAER) 62% (F8%R15=49+/-31%(SD) ) 4H

30 tbo BEETFRGE T log (FHY HLA DR k) & ot BBl 2487, 44t
FEH HLA FIAXN RGO, IHFZRELER (B 4. MUNRIERI
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A ML L R E R, T B 5 ABUEEHE (16%) FI5R SR L, 76/ BRPTEEEE (SD=28%)
MR PHEERNED).
11 S0 ASURBIPUR 48 S R e S A i R A3 Bt
FANSMRE B HMUERE, ABT-HLA-DR mAb—/™S5 A4 B 45T 40 BB AL
5 M HLA-DR ZYf# FEdaik F B 50 ZFIF R HIF kM, F Ficoll-Hypaque BAREES
iL» (Histopaque-1077;Sigma) il Current Protocols in Immunology (John Wiley &
Sons, Inc., 1999) 7 B i& 73 B H&f 41 &) 1 B2 4% 40 g (PBMC) » i B-4H 4> B 7 &
F1 MACS LS'/VS'#F (Miltenyi Biotec, Germany)iR#E/ FiidEIH ML 5X 10'PBMC
RIRBAELEY B A (29 SR B 4IME) . B FACS TSB43R B 4
10 (HLA-DR PHMEFN CD19 PHYE)ESE T3 B MMk hk 3. AW ENH 14 OB
Immunocytometry Systems, San jose, CA, USA) FHZE Current Protocols in
Immunology (John Wiley & Sons, Inc., 1999) A B 25451 i) b vl 75 vk 13E 4T X 28 e € 0
8T, FEEANR T 10%FCS (Biowhittaker Europe, BE). 2mM L-BEEEE. 1%3IEW
FEERE. 1M HEBRIF 0. Img/ml KATEZE A RPMI 1640 (PAA, Germany) i
15 4T 1:25 HFRMIRI MG 2R (PWM) (Gibco BRL, HFS 15360-019) F, MIRZ4H)
7 H) B 4HARAE 6% CO, THEHE 3 K, MM RIBISILIEE S . L FACS 447
4 R R M b A HLA-DR F & iE S8 T B Ih ¥& 4 (Current Protocols in
Immunology (John Wiley & Sons, Inc., 1999)) .
W EREEFRR, BRT AR 2. 5%MKIER FCS, LAY 10%R & 0h 55
20 L AABWEWEFRAKELRN 1X109/EH B 4K, SIEFRARELS, i
ST 50nM H) MS-GPC-8-10-57. MS-GPC-8-27-41 {J 1gG Te=Ei/Ni IgG 10F12,
S TE A R 4 B R AR TR AL 40 R AR VE B R B 1 (Vidovie %, 1995b). 7E 6%C0,
T, 37TCH|E 184 /MG, A2 % (FDA) BG40 Mo A b 75 %2 (PT)
RaFEA M, BE S L B4R (Leica, Germany) FRARAEFRF (Current Protocols
25  in Immunology, 1997) vH#i4% & (FDA) F4L€a (PI) I 4B, LUR T HMREIEE.
PEULSE B ARSI R R AR ER L FH. EIEFEMMMBF, S5t HLA-
DR L6 E 1 /MG, T MS-GPC-8-10-57 (1gG) « MS-GPC-8-27-41 (IgG) . 10F12
TSR EE TR, SRR T A0 PR A A 5 0 TR 5 0 PR 10 81%. 117%. 126%
M 96%. HR, 7 MS-GPC-8-10-57 (I1gG). MS-GPC-8-27-41(IgG). 10F12 FI#fH
30 BFBHEFETENEL B AREAERET 1 MNESRATEEARERELY
23% 42%. 83%F 66%. TEFFE 4 /EffE, 7L MS-GPC-8-10-57 (I1gG) . MS-GPC-8-
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27-41(1g6) « 10F12 FAEFHEEFREET, KRINTEIEEA 4 R A TS & 40 /25 B Y
78%. 83%. 95%F1 97%RIEHI, MAEIEILAMPXTF MS-GPC-8-10-57 (Ig6) « MS-
GPC-8-27-41(IgG) . 10F12 MBAMAEEFRK, HMMFENIBITERT 23%. 24%.
53%F0 67%.
5 12. Fi-HLA HUk i BREF X 40 R R MHH PreBl BOR A5 7E M
ik 5 EMARY, FATWERBRATMZERHI-HLA-DR Hidk BREL igC RS TE
BEKFRHFRIE HA-DR M EMEARER. BRIVEHERACE LRI E WM
7, BiEEFRYTNARKT S EL. Bk, B#TTER, @ THESH HLA-
DR 43 F V& A IEAATIBAE A AR T IA R R MHH preBl 4R R HIVEHE .
10 JEME £ KB MHH preBl HMAESH THIR NI RPMI BFRE 5 (&5
Sk B Gibco BRL #1 Bio Whittaker): 10%FCS. 2mM L-BEBthZ. 1%ELEEER
. 1M AEBRAH IXREEERE. UETEMESTERELHE LPS, 10 S5 /ml) |
FHFE-y (IFN~y, Roche, 40ng/ml) FIEHJKEM K (PHA, 5 T3E/mD) |HE 1 RiEL,
SkiRE HLA-DR A FHIRE. BImAAMr#, A FITC BB mAb 1243 (BD
15  Immunocytometry Systems, San Jose, CA, USA) ¥l HLA-DR 2> TZEMREFEH
ik, 7€ LPS. IFN—-yf0 PHA RUZFZE T9¥HE MHH preBl 1 K, §E HLA-DR KR
TR 2 &3 CF R MEB M 190-390) » 7E_ R EEFRE (B&H KM FCS IR
(2. 5%)) FREITHMAAG 4 /NBF. {FF MS-GPC-8-27-41 1 MS-GPC-8-10-57 ] 1gG
HRMEERT, SEMHIEFECAFELOERE EEFBAPBIRE N 3300,
20 550, 92, 15, 2.5, 0.42 1 0.07nm. - AEMBELIEM EFMAMRAERELEE. BR
AAE AL B A R E L R & RHUERE T B RFAZ AR, EEELH MHE
preBl 4, HMMFEEMEVHKREEETRED).
13. NA & HHIH1-HLA-DR XA 4ME itk I 4H 2R 5 1ty 40 A i R 3
M 10 NN BH B EALR A (CLL) KR A0 BRZEI0E B 408, FAT
25 FESMARIF T A K B RH-HLA-DR Filk R B 1e6 R B RIGRAE MM
FE M 10 MEXRFIE CLL FIR AP R IEARAE TV (Scandinavian J. of
Immunology, 1968, %% T J& 1 3k48) 4> B An4lifk B-40 L (F¥ &4 B3 Prof Hallek, Ludwig
maximillian university, Munich {42 {t). B 100nM $T{ HLA-DR & FrHuis &
Bt MS-GPC-8., MS-GPc-8-10-57 B MS-GPC-8-27-41 ff IgC TR ALFE 2 X 105 M4,
30 ZRMBISTHERI 8 R 9 BE 4 B 24 K. BV T EHIMARERY, BiEEDTEL
H 3 KT 5 HRERIE CD40 Bk Hela 41 i —2 5% B &4 (Buhmann %%, 1999) .
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Vet EE, FA/NE Ig6 10F12(Vidovic %, 1995b) Bi A HFiiE. tnseiEf) 12 &
ikl 2 & SER Y A B FF VR 2R
HARIR, ARPH-HLA-DR Hidk B 1e6 BXER T BEH A1
RER-EZEE T HARTLSARABRAMEL. ELEX 4 PN, FE=ZFA
5 IgCERAMRFERSTRMLEETRE, £ 24 MEECE 33990 )iRiES (B
6) . FAVKIL, ZEMIE Buhmann %5 (1999) W FE#H—F R AM RN, HIG14E
FIEER N, NFES ASUEESE 4 MR, RRBERBTE AR SRTER B+,
NF A 249 RIFIE
14. M 5EH-HLA-DR {1 &-FpHi 44 A B EC50
10 BANEAAEARGRL LR HCAL FER—LE4-HLA-DR i BIER, 5
41 25 P /N BLL-HLA-DR 44448 LL, 7 50%% 21 (EC50) 1R B 78 2R B (% 6) .
i HLA-DR PEME40 A & PRIESS &k LG2 (ECACC, Salisbury, UK)ffiiti% B HuCAL
R#T-HLA-DR U4k Fr BL B EC50 & 2x10° N BITE 6% CO,, 37TCF, HAKET 2.5%
#UK % FBS (Biowhittaker Europe, BE). 2mM L-AE B, 19ELEEER. 1M
15 HEBRHA 0. lng/mnl REEBRMAFIFHEN M H-HLA-DR Hik 4 B RPMI
1640 (PAA, Germany) FIEE 4 /B, XTF Fab PiBFBRIHBB RS, SHNKE
R Fab FERANFL FLAG M2 Hilk—ETALIRE, KFAEP-HLA-DR AN BRI =M
HEY. FRKIKRER ZMASYRWRE, FILTTHE Ig6 fI Fab EC50 1.,
ES5 -tk B 37CH 6% C0, THRE 4 NG, FAZZBRIENELRE,
20 PBEEFE R AT HBREN E M RFE X Current Protocols in Immunology,
1997) « FFRHELTH#8 (R; http://cran. r-object. org) « JELE PNt $ BT dh 48
PMEERHER, T &P EC50.
2 FH-FLAG-M2 $FUiARTERRT, % HuCAL U (SEHEf 4) 1 Fab BBt MS-
GPC-1. MS-GPC-8 A1 MS-GPC-10 & =/INTF 120nM ff EC50, fnf e B RIIKE SR
25 KK, WRTZHACERE (Fab) ZFR-Hi-Flag M2 {BEHH) 60nM EC50 (B 7a). 4
F$1-FLAG M2 LA RIZTBERY, D04k T CDR3 X35 P (113 F0 77 (SCHEfs 4) 9 Hi-HLA-DR
ik BB onit — P EoE R EC50 /NF 50nM, BRI T N ATEE A BRI 25nM (B
7b), 7E CDR1 X 3EFI &ML AR L4114 5 B B IR EC50 /NF 30nM (o F — 4
A 15nM) o BT S, R—iR% A 40 35 145 /)N B HT-HLa-DR #i44 8D1 (Vidovic &
30 Toral;1988) #1243 (Vidovic %, 1995b) 4 EC50 B7R4 BIATF 30 1 40nM (B 7c) .
A ANFEENR, AR\ —EPE 5B 16 R ERS/DRIEALL, EC50
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AT 1.5 MNEEL (B 7d) . Hi4n, MS-GPC-8-10-57 F1 MS-GPC-8-27-41 f IgG
A ERHA 1.2 F1 1. 2nM B EC50. F5t, R KRR S FEALAL, MS-GPC-8
#) IgG X B7=/pF 10nM A EC50. -
WG 11 A 12 iR, RFEARIEWAE (4 51— EHSME B #0 MHH PreB 44
5 B BRI . fEF 50nM MS-GPC-8-10-57 F1 MS-GPC-8-27-41 ft) 1gG FE s ib 1
i, 22BIE 4 /NEEH 78%F 83%IEH HISME B MMEIE. B4, 7E{L 50nM WREE
IgG 4bEEEF, JLF 100%%) MHH PreBl #iMifFiE. FSL b, FXERIFE WAL M,
fit F & B HOWR B FE (0. 1-300nM) B A K BARIFT-HLA DR Bk H BRI 186 SRS
BXH) Fab FE3, FEESEIAAERAE THEE 50%LLF. Hik, XLeRiELM K
10 BIEY EC50 W LMt iF s E D B R T Fab B BT 7w R0 EC50 & 5 4% G FATBR I —
Yt A B EC50 £ 60nM) , bt VHCDR3 {4k K Fab F1 MS-GPC-8-10-57 (£ 1. 2nM) 5 MS-
GPC-8-27-41 (%7 1. 2nM) B 1gG FER M EC50 4 BB E /D 10 A2F1 100 1% (b FASEE
B A B B2 25nM)
- 15, AR AL
15 bRl BaRMEA TR E-NFE—LZ MH-HLA-DR HiikH RS BRIE
EURAR. PREE—PHAREEREEEIFRSHAMEIET, EIIiEH
A HESE T R E LA R RARNREF SN . SKIERPLE R TR Fb
SRR B Z BRI E. SRATEFERBATNER B — L0 40 o 5% 1 4 1052
™ BEBANEAG-HLA-DR Hiik 5 BEAbET, 75040 R 45 BINLEI AR B A 45,
20 EHEBEMEN R . B, WEIMMEKEAGOEEMUTHBETRENHES
BE (BHEXM; BINEFELEES —M Zoltan &B3) . HATTHILR, SFH
ARG AR AT
Bt RATAEERER-V-FITC M4k R%E (PT) R BRI HIE T M3
To# ML T-2 HFE TR R (EBLE G-V FEYE/PT B ) 7T UL 534 %
25 BICUFETH” ) AM (RERE B -V BIME/PL FHE) F5e & ThRE MM (RBEE 5 -V
FAYE/PT M) X0 7. FIREERER A VI PLRIM) BRI, 7E 6% C0,, 37
‘CF, HELAH 200nM $1-HLa-DR $144 5 Bt MS-GPC-8, LA 100nM 32 BX41-FLAG M2
mAb ZEFNFE T 2. 5% KIEAY FCS (Biowhittaker Europe, BE). 2mM L-2& & BEEAL.
1%ELFRER. InM HEERSIA 0. Img/ml FIFEZEM RPMI 1640 (PAA, DE) 5%
30 #F 1X10%ml Priess #iffl. b 7RG N REAT- AR, BdE ks
FEFLE 6% CO, F, 37°C, HA 50 W7 /ml B95 10 B3 /nl & HF-G ATEERIETS
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#% 5 M H1-CD95 mAb DX2(BD Pharmingen, Torrey Pine, Ca, USA) % & 1 X 10%/ml
Priess ST, ZERIEE T (1, 15 F1 60 24, 3 F1 5 /NEL), UdE 200
W EESL, BRI 2 IRFFFEEXE B -V-FITC(BD Pharmingen, Torrey Pine, Ca, USA)
A PI, ABRERER-V S8R WBIRE AR TERE. A FACS Calibur (BD

5 Immunocytometry Systems, San Jose, Ca, USA) #FAREEE [-V-FITC 1 PI Xt
TERAMRPAENE.

BB -HLA-DR iR RBSHNARRATER, 55709 RAT-HES
PHER M S HT-FLAG M2 mAb S E WAMEFYREEARNERIET-HR. 7
-HLA-DR HifkFr Bt/$1-FLAG M2 mAb Ab¥Eit 40 Mo p5E - 40 B (FIRREX R -V PR

10 /PI FEMEZEREHM) FIE 25, EEH-CDI5 B %t R 40 B 3 il 8 % (8 8a) . 4
R, BTH M (RRKES-V FE/PI Bt EENER) 8085t FH-CD95 472
940 e LU TR HL-HLA-DR |y & FRUA A Bt BR 40 U A dR & 75 % (8 8b) .
HWR, TATA zDEVD-fuk, —MATHRLEREFELHEAREQE-3 0
HBIFUFL 2VAD-fmk, — T ERLAERIERE X HERE ABEMHH (kA
15  BioRad, Munich, DE) IR & B M B LI E R E ARG, WTHIHLH ST
RRLZEARTAMEEMERESBEIENE, RIMNBRUERLERS FHEERE
MREABIZP-HLA-DR NIRRT T LEN, RIEXERKEBEERMEYE
MEREABMEFFETNENEAR (5AEELRE, ) 2HRRFET-HHR
FERK SR, K 2X10° Priess HIHIFE 37°C, 6% CO, THRIIBBRIIHFHRL
20 EMFFRMEHREREOBRMEF GEELR 180puM-10puM) EAN7EH 2. 5% KIF
FBS (Biowhittaker Europe, BE). 2mM L-BEBEREZ. 1%V EEERE. InM R
FRENFN 0. Img/ml -EARE K RPMI 1640 (PAA, DE) FisES 3 /i, BN\ 200nM
A$-HLA-DR $i 4k A Bt MS-GPC-8 #1 100nm X BEHIHI-M2 mAb %5 HLA-DR £ S i 4H
HRFCT-. HU-CDI5 %5 3 i T 4 Mo 3 57 ) 4 b 400361 370 735 24 B ¢ BB (Drenou 4%,
25 1999). FEH—FFE 37TC, 6%C0, FEEE, 4 F 24 MG A EMIERERNEE TR
et MM FEAT I, MEAMRAFER . WERNFTEL, HI-HLA-DR AL I )40 f k5%
PIAZREAZRRE AT REREARNHIFFENEZFLW, @ CD-95
WEFEFHARE T T HEEFY S RELA RS R LR R E Q45
BREZETRE. SNEERIFRNOMRE, B HLA-DR £+ S04 AT T8E 3 Ak
30 T R #E 2DEVD-fmk B, zVAD-fmk #IAHIH KA R BREF B ER EOEE AN
FERTALBIER.
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16. Fi HLA-DR 4 7 HEH LA AS W VR T AE
BANERANAEYRITIRE BT IR EBAERIT HIEIT 7. R
DR+ A9 BB B L7 40 B R R e Z 0/ B, A0 scid, #RIAEL Rag-1
ARAN R X T RRMBET (s, c. ) BLEFRKA (1. v. ) 4525, & FR 2 S F R 40 i
S FIEBEFEE 1X105-1X107//M. AAKBERH-HLA-DR Hitk A B MS-GPC-8. MS-
GPC-8-10-57. MS-GPC-8-27-41 ) IgC HRIMHEEME W L#I&, A 1-25mg/ke
HIFIESR 5 REFMKA DL TES AN . EREAE S B IHT-HLA-DR AL BEEY
SR RLGEN/NREEE 8 A, BINEETIEMBERERN LT &M/ R
FEE R T E B . £ M BIHI-HLA-DR LB A9/ R FEIE 2RIE 80%,
10 BEEK, FLRKEFIE S06M/DNRAE. ERTEMFRLGHEN/NRS, M
BRI 2-3 FHEXK, MH-HLA-DR B SRR ER Y E% /.
17. F IL-2 43 W By /> Sk & F) FHT-HLA-DR $i4% A B S B 40
AR AFIH-HLA-DR HUE R BRENEBARZLAN T-40 IL-2 WK +TE
RSB AE R EIT. %Pk A B MS-GPC-8-6-13. MS-GPC-8-10-57 FI MS-
15 GPC-8-27-41 {9 Ig6 AT ZRE T ERIEE B REIMNEIWES, FILHE/RE
IC50 {8, FIFsL b 100%& K#E (B 9a). S ANBFHE, EEALRBPKHER
BBMASYRRIMEZMARRE T IL-2 5. Hlin VHCDR3 EHFERFN
VLCDR3/VLCDR1 Ak I 44 i B i) Fab 730 B /R K — 47 £ nM 79 IC50, F1JLF 100%
BAME (B 9b) . AR T EMH-HLA DR HiEA B ZRR P EXNR 16
20 FIFab FEMLEREENRZEMHIEGED .
BB RTURERBAAT, WUeH DR-FHEEFREE A (APC) R
RIZ 2B AR T-Hyb 1 9 11-2 43, WEHT-HLA DR Hiik B ey R
i Pharmingen (Torre Pine, CA, USA) ¥ OptiEIA /MR IL-2 K5 & R B9 #7 4 ELISA
ORI IL-2 M. MRBFEATERE 0401-TE FE3E R /N B0 BE AR AR I8 PR 75 %
25 4 APC(Tto %, 1996) . 7£ 96 fLARKIEH TINRMIAI (&HK B Gibco BRL
PAA) : 10%FCS. 2mM L-BEBIE. 1%L FRER. 1nM AR 0. 1g/1 R
E M RPMI EFRESR A 0. 2m1/FLET 1. 5X 10°APC. In ABRKARFR G 100 Tt &
REEFEB PR 200 5 /ml BRARRENISEINEERD, MRS IR 6% €0, T
fE 37T CHEH 30 /réh. AEEFLTLARFIRE GEH 4 0. 1-200nM) S0 AHT-HLA DR #T
30 {EFER, FARFE 37°C/6% CO, THEE 1 /MEY, oA 2X10° T-Hyb 1 #ffl, 7 LR
HEFE R R AARH 200 HTE. ENRE 24 /MR, ¥ 100 O LB REERS B ART

47



01809333. 7 oM P ZE40/56T0

Fi IL-2 ###k$11& (BD Pharmingen, Torrey Pine, Ca, USA) 12 ] ELISA “F4R (Nunc—
Immuno Plate MaxiSorp M, Nunc, Roskilde, DK) I, #R4E/ ®$57=~, HF OptiEIA
AR IL-2 BAEER IL-2, A Victor ViE#X (Wallac, Finland) B4R .
ARHIER MR IL-2 SRER 7T IR IL-2 #5754 pg/ml.

5 ALK B AR BW 5147 (ATCC) By T4 o 52 4R BF 1 384 F0 3k 18 S5 310 P X8 BB 503
BA (Tto %, 1996) EMMERS 0401-IL HER/PNROMELEHARES, B T-
WRRATER T-Hybl, EFETHE T-Hybl HITRRE, FHACNEREER IL-2 W
ENEE RS eyl

18. I T-40 MUK 78 91 2 AR A HLA-DR 4% R L HLAR 00 S e 51 it 72

10 FIRISE T-40 AT A0 25 = B HE S T Hi-HLA DR U4k M B 60 0 4 i
Ji. MS-GPC-8-10-57 Al MS-GPC-8-27-41 i TgG AN T 40 MG 5 H) 1C50 /4
B 11 A0 20nM (B 10) « 10 F JURFT-HLA-DR ik B, w4 B RA-HEXIKS
B, FRZAAR IT K5 FRKREE/NE-A IT 25 ERE Muller %, 1990,
Woods %, 1994; Current Protocols in Immunology, # 2,7.21; Ito %%, 1996)

15 WARBOIRSIKMKRELMRIEERN T ARNSWIMNEER. £k, SE7E K
WRE, ERMEIAZBABIIIIT. KRIETRETH RA XD THEELA
f7 DRB1*0401 ) MHC IT K4 FHIHER/MR (Tto %, 1996) . XE/PNFERZ MR
MHC IT 2§, BSLFTA Th MEER E FEE—/N A RA-HIEHT MHC 11 2640F (Tto
%, 1996) . XLEFLR/NEARR THRAA 11 KFEHF R,

20 ke T-40 M A RAE T e g R TR EIEE R (Ito 5, 1996) &
f 0401-TE $£2E B /N B (Taconic, USA) fO¥k 2 5 43 B 0 40 & T80 40 MO 0 B2 A0
MER T-HHEE, MRAP-HLA-DR FLEABREE 16 BRMMEINE. EINE
=R (30 5/ AL B RIBIR B MR SRR B HI-HLA-DR Sk A BRER Te6 Bk
FHET, £&F 2ol L-BEEBER 0. 1g/1 FRBRNLMIE HL-1 BFRBHIR

25 (0. 1nM-200nM), 7F 96 FLALEEFFIM 0.2 BFFFLT RS 15X 10° M 3 K. %
HFERIERE 16 NN, A CH- B - R E (1pCi/FL) B 005 bt Ry S g 5l
(Falcioni %, 1999) . W&, FIAXRTT#2% (TopCount, Wallac, Finland) jill
ECH S5 8. WREFTURMXEIL, FTLAEAEB-HLA-DR Hiid A BRI 16
FERALEE T-40 M f 5 .

30 19. EHFH BN S KA T IR B

ATEEREENEQR/K, UBRTHE-RIILE, FHEEATRT
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EERIIE T A S WRIE R, BRI EHER . XL Pi-HLA JURTLE R BLET 186
TR IBIE T LIRS & FEM S, A BCS0 JllE ks R 3)), A — i
MPWARPBRETNE, AOMET B R ARG E 5L TSk B SRR iy i
TR R0 B N/ BRAF S 2R

5 AR B REEFENS . BRRGH ECS0. MR TRSMRRE S BME
AR BEA R R Z, BEMREED SR/ RS RAEEEOT HLA-
PURT A R B 1g6 BARAE—PRIER . KL A EF mshy+ KasT
T RAMBY LR AR TR R

20. EFHA A Z IH THT 2R REHRR

10 ATHRBERSENES/ZRENE-SLR, FFGHATHRTRERS
FMREITHSYRIESY, WETREHE. X TH-HA JURTIE R BRE & f
B iiE A B g6 BARRXLEHIEIMESIA EC50 FMERKE 70 4 Rt flt
Y, MBEHERTNBEYIE ERFY DR-BEERRATTAEENG . R,

HRSE. ICB0-E, AT IL-2 4 uhR0 T-H I TE, BURSRGR.

15 WERBRERIK EC50, BmFRM, BRERGAERN, BRERREM/BERX
) T-ZH PG T ER TL-2 ik, FOFE & @R T 3B AR HE A0/ sRB HE 0% 1
ERF R BT K HLA-FUR BT R B Te6 TR A —PRER . XLt
BB BT T RAMBYFENX AL T HileRRE.
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a) MS-GPC-8 HISRFI I IR RE T 8 M AFE K Fab H &4, 7 4 HMARKSH
L #lE# (2 X500, 1000, 4000RU)
- b) B/RT XF MS-GPC-8-6, 3 F AR A b 3 F A [RIHI4& 90 1 T X (E Rl kr v
w2 (500, 4000, 3000RU) .

5 c)¥% 3000RU MHCII BElE7E CM5 i F ko TERMEST 1uM-160M B9 7 FARRIR
. HEEE: 158, H 6 i 10mM B HEER, pH2. 3, REH 8 #Ft 7. 5mM NaOH
SIMEA. BR 4 BEIEYN T MS-GPC-8-6-19 EHFIFHEME, MM TFETE
7~ 3 MR B R E AR 2=

d) 7 3 FA RS A Ll T —#E B %144 (3000, 2800 F1 6500RU) .
10 e) BLFAE MHCIT 45897 4000RU RIS FRFER A IE, —&kilE.
SFEERSTHEERRENE, KI 1005844 EH 45-48kDa 2 [AHIEE 4 F

2.
#* 3a
M Fab’ S0 1g64 RITETAMEN S . RERRRERE.
599G | Ken M S]X10° | Koy 81 X107 Ko [NM]
MS-GPC-8-27-41 11102 31t0.4 0,31 +0.06
MS-GPC-8-6-13 0,7 £0.1 3t 1 05+02
MS-GPC-810-57| 0,702 4%1 06+02
15
* 3b
CDR3 EH#LAL/GEIL CDR1 BEANALBIEM I RAKEBHNESDEN L. R
ERFBERE.
LAl (F o) Kon M1 X10° | ko [87] 107 Ko [nM]
MS-GPC-8-6-2 1.2+0.1 0.94+0.07 76%0.3
MS-GPC-8-6-19 RETX 10202 9x1
MS-GPC-8-6-27 1.8+ 0.2 1.1+ 0.2 6.3£0.6
MS-GPC-8645 | 1.20 % 0.07 1.03+0.04 8.6 £0.6
MS-GPC-8-6-13 1.910.3 0.55 0.05 3.0£0.5
MS-GPC-8-6-47 2003 0.62 + 0.04 32103
MS-GPC8-10-57] 1702 0.44 +0.06 2.7£0.3
MS-GPC-8-27-7 17+02 0.57 +0.07 33103
MS-GPC-8-27-10| 1.8+0.2 0.53+0.05 3.0+0.2
MS-GPC-8-27-41 17£0.2 0.49+0.03 2.9+0.3
20
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* 3c
GPC8 B CDR3 BHIMMALHIERN IR AR BN L Y
LAM(Faw) | ko MST1X10° | ke [sT] X107 KonM] |
MS-GPC 8-18 1.06 8.3 78.3
MS-GPC 8-9 1.85 16.6 90.1
MS-GPC 8-1 193 20.8 ~ 108
MS-GPC 8-17 1.0 5.48 ) 54.7
MS-GPC-8-6% 1.2 +/-0.1 5.5 +/-0.7 8 +/- 12
B 35 BF 4000RU MHCIT
5 a) Xf T MS-GPC-8, B/~ 7T 3 AR A (500, 4000, 3000RU) Lk 3 FhAS &) 41l 4%
YIRS E R HE R .
%= 3d
7 scFv TN R HHA4LE) Fab & HuCAL ZK1BHI4E 2.
g4 scFy Fab
Kon [M"s"] Koft [s"] Ko [nM] | kon [M“s"] Kot [s"] Ko [nM]
x10° x10° . x10° x10°®
MS-GPC 1 0.413 61 1500 0.639 53 820
MS-GPC 3 0.445 530 11800
MS-GPC 4 0.55 550 10000
MS-GPC 6 0435 200 4600 0.135 114 | 8470 (1MZ)
MS-GPC 7 0.312 254 8140 0.783 190 2410
MS-GPC 8 0.114 76 560 0.99 29.0 346°
+/- 0,40 +/- 8.4 +/- 144
MS-GPC 10 | 0.187 180 9625 0.22 63 2860
MS-GPC 11 0.384 100 2500 0.361 65 1800
10
A2 500RU MHCII
a)MS-GPC-8 BIZEF B ET 8 M AR Fab #I&4, EIEARARGHE
X500, 4000, 3000RU) L#iE, SirfERE L ER.
15
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r 4
400 5T BAH-HLA-DR Hiih 5 B SE 4 NS ERRMET, DRI 24 AR
AR B R AR
Bk Fab F B £ Xt GRANTA £ %} Priess Y
RUIE BRARMGE
MS-GPC-1 + +
MS-GPC-6 + +
MS-GPC-8 + +
MS-GPC-10 + +
MS-GPC-8-6 ++ ++
MS-GPC-8-17 ++ +
MS-GPC-8-6-13 4+ ot
MS-GPC-8-10-57 +4+ 4+
MS-GPC-8-27-41 - +++ o+
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= 6
AR B — L5 HT-HLA-DR 3044 Fr BRE &F X bk E2 980 240 10 48 o 25 455 3 B o £
EC50 {E. B EC50 $& M B F (1gG BRATEE (Y Fab) B 40 R vk BEASBE Y Fab A1 IgG
FERHER TR,

EIR %Al i | MR ERE ZHEFRARRGH ]
EC50 (nM) +/- SE
MS-GPC-1 Fab | PRIESS 54 + 14
MS-GPC8 Fab | PRIESS 31 9
MS-GPC-10 Fab | PRIESS 335
MS-GPC-8-17 Fab | PRIESS 164
MS-GPC-8-6-2 Fab | PRIESS 812
MS-GPC-8-10-57 Fab | LG2 72
MS-GPC-8-27-41 Fab | LG2 7.2
[MS-GPC-8-2741 Fab | PRIESS 77
MS-GPC-8 IgG4 | PRIESS 83
MS-GPC-8-27-41 IgG4 |PRIESS 11204
"MS-GPC-8-10-57 loG4 | PRIESS 11202
MS-GPC-8-27-41 9G4 |LG2 123+ 0.2
MS-GPC-8-10-57 0G4 [1G2 1.0£0.1
8D1 migG | PRIESS 33
(243 migG | PRIESS 47
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* 7
FERE T-Hybl FMMFURESERMRIEE IL-2 SWHREF, RAEHH &
H1-HLA-DR $itk  BL ¥ IC50 {H. TG B (Z41) B IC50 RRBEERIKE, AT
REFTERELE:, Fab B (AT 19 1050 RREK Fab WEN—%, FEREES
5 1gG R LLEL.

1C50

(igG/nM)
HIHLA-DR ((Fab)2inM) | & F 4461
HARE | BR| ¥ | SE | (%)

MS-GPC-8-10-57 | 1gG 0.31 0.01 100
S-GPC-8-27-41 | 1gG 0.28 0.07 100
MS-GPC-8-6-13 IgG | 042 0.06 100

MS-GPC-8-6-2 | lgG | 3.6 1.1 100
MS-GPC-8-6 g6 | 6.7 | 20 100
MS-GPC-8 g6 | 110 | 08 100
MS-GPC-8-6-2 | Fab | 4.7 19 | 100
MS-GPC-8-6-13 | Fab | 2.1 0.8 100

MS-GPC-8-6-19 | Fab 5.3 0.2 100
MS-GPC-8-10-57 | Fab 29 10 100

MS-GPC-8-6-27 | Fab | 3.0 1.2 100
MS-GPC-8-6-47 | Fab | 26 0.6 100
MS-GPC-8-27-7 | Fab | 5.9 22 100
MS-GPC-8-27-10 | Fab | 7.3 1.9 100
MS-GPC-8-27-41 | Fab | 3.6 0.7 100
MS-GPC-8-6 Fab | 20 100

MS-GPC-8 [ Fab 110 100

SR
Ausubel, F.M. , Brent,R., Kingston,R.E., Moore,D.D., Seidman, J.G. ,

10 Smith, J. A. # Struhl, K. (1998), Current Protocols inmolecular biology, John
Wiley & Sons, Inc.,New York, U.S.A.

Babbitt B, Allen PM, Matsueda G, Habe E, Unanue ER(1985), Nature 317:359,

Baxevanis,C.N. , Wernet,D. , Nagy,Z.A. , Maurer,P.H. , 1 Klein,
J. (1980) Immunogenetics, 11, 617,
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XbalISphl
AGAGCATGCG
TCTCGTACGC

ACTCTTACCG
TGAGAATGGC

- — o~

AAGTGCAATT
TTCACGTTAA

GTGAAAGTGA
CACTTTCACT

TAGCTGGGTG
ATCGACCCAC

TTATTCCGAT
AATAAGGCTA

BstEII

GTGACCATTA
CACTGGTAAT

CAGCCTGCGT
GTCGGACGCA

ATCGTATGTA
TAGCATACAT

P e adad

— - -

AGCTCAGCGG
TCGAGTCGCC

TGGCGGTGGT

TAGGAGAARA
ATCCTCTTTT

TTGCTCTTCA
AACGAGAAGT

GGTTCAGTCT
CCARGTCAGA

GCTGCARAAGC
CGACGTTTCG

CGCCAAGCCC
GCGGTTCGGG

TTTTGGCACG
AAAACCGTGC

CCGCGGATGA
GGCGCCTACT

AGCGAAGATA
TCGCTTCTAT

TAATATGGAT
ATTATACCTA

GTGGCGGTTC
CACCGCCAAG

TAARATGARRA
ATTTTACTTT

CCCCTGTTAC
GGGGACAATG

GGCGCGGAAG
CCGCGLeTTe

—~ s

CTCCGGAGGC
GAGGCCTCCG

CTGGGCAGGG
GACCCGTCCC

GCGRACTACG
CGCTTGATGC

AAGCACCAGC
TTCGTGGTCG

— e ot

CGGCCGTGTA
GCCGGCACAT

CARAGCACTA
GTTTCGTGAT

CARAGCCGAC
GTTTCGGCTG

TGAAAARAACC
ACTTTTTTGG

ACTTTTAGCA
TGAAAATCGT

-~ —

~ o >

TCTCGAGTGG
AGAGCTCACC

CGCAGARGTT
GCGTCTTCAA

ACCGCGTATA
TGGCGCATAT

BssHII

TTGCACTGGC
AACGTGACCG

TACAAAGATG
ATGTTTCTAC

GGGCAGCAGC
CCCGTCETCG

GCTATGCGAT
CGATACGCTA

ATGGGCGGCA
TACCCGCCGT

BstEII

TCAGGGCCGG
AGTCCCGGCC

TGGAACTGRG
ACCTTGACTC

s s

TTATTGCGCG
AATAACGCGC

- T~

TATTGGGGCC AAGGCACCCT GGTGACGGTT
ATAACCCCGG TTCCGTGGGA CCACTGCCAA

CGTTATTATG
GCAATAATAC

TGGCGGCGGT GGGAGCGGTG GCGGTGGTTC
ACCGCCGCCA CCCTCGCCAC CGCCACCAAG

o~ o s

GGTTCCGATA TCGAACTGAC CCAGCCGCCT TCAGTGAGCG

11 (%)
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CCRAGGCTAT

-~ s o

TTGCACCAGG
AACGTGGETCC

GATAAATACG
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GGTGATTTAT
CCACTAAATA

GCGGATCCAA
CGCCTAGGTT

-~ - - o

B e

GCGGRAGACG
CGCCTTCTGC

TCCTGTGTTT
AGGACACAAA

AGCAGAAGCT
TCGTCTTCGA

TCCGGTGATT
AGGCCACTAA

GACCGAAAAT
CTGGCTTTTA

TTGATTCTGT
AACTAAGACA

GACGTTTCCG
CTGCAAAGGC

TCARGACCGCG
AGTCTGGCGC

R

ey

CGAGCTGGTA
GCTCGACCAT

GATGATTCTG
CTACTAAGAC

CAGCGGCAAC
GTCGCCGTTG

AAGCGGATTA
TTCGCCTAAT

GGCGGCGGCA
CCBCCGCCGET

GATCTCTGAG
CTAGAGACTC

TTGATTATGA
AACTAATACT

GCCGATGARA
CGGCTACTTT

CGCTACTGAT
GCGATGACTA

GCCTTGCTAA
CGGAACGATT

AGCTTGACTG GGTCGGCGGA AGTCACTCGC

CGTATCTCGT GTAGCGGCGA
GCATAGAGCA CATCGCCGCT

TGCGCTGGGC
ACGCGACCCG

P

- -~

-~

CCAGCAGABA CCCGGGCAGG
GGTCGTCTTT GGGCCCGTCC

CGCCAGTTCT
GCGGTCAAGA

— - o - o

ACCGTCCCTC AGGCATCCCG
TGGCAGGGAG TCCGTAGGGC

GAACGCTTTA
CTTGCGAAAT

ACCGCGACCC
TGGCGCTGGG

TGACCATTAG
ACTGGTAATC

CGGCACTCAG
GCCGTGAGTC

AGCTATGACG
TCGATACTGC

TTATTGCCAG
AATAACGGTC

CTCATATGCG
GAGTATACGC

-~ — o -

CGAAGTTAAC
GCTTCAATTG

- - ot - B ot ot 2t ot s Vs

CGTTCTTGGC CAGGAATTCG
GCAAGAACCG GTCCTTAAGC

GAGGATCTGA
CTCCTAGACT

ACTAGGGTGG TGGCTCTGGT
TGATCCCACC ACCGAGACCA

AAAGATGGCA AACGCTAATA AGGGGGCTAT
TTTCTACCGT TTGCGATTAT TCCCCCGATA
gIIisegS 100.0%

ACGCGCTACA GTCTGACGCT AAAGGCARAC
TGCGCGATGT CAGACTGCGA TTTCCGTITTG

o o e

TACGGTGCTG CTATCGATGG TTTCATTGGT
ATGCCACGAC GATAGCTACC AAAGTAACCA

TGGTAATGGT GCTACTGGTG ATTTTGCTGG
ACCATTACCA CGATGACCAC TAARACGACC

83

/2 L ) #19/52T



01809333. 7

o

1101
1151
Al201
1251

1301

1351

1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901

1951

CTCTAATTCC
GAGATTAAGG
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ACTTATTAAA
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ACTGTTTTAT

CCACCTTTAT
GGTGGAAATA

GAGTCTTGAT
CTCAGAACTA

ACATTTTTIT
TGTAAAARAA

TAAAATTCGC
ATTTTAAGCG

GCCGARARTCG
CGGCTTTAGC

GTTGAGTGTT
CAACTCACAA

ACTCCAACGT
TGAGGTTGCA

CGAGAACCAT
GCTCTTGGTA

ACTAAATCGG
TGATTTAGCC

AGCCGGCGAR
TCGGCCGCTT

GCTAGGGCGC
CGATCCCGCG

CGCCGCGCTT
GCGGCGCGAR

AGGCCAGCAA
TCCGGTCGTT

TCCATAGGCT
AGGTATCCGA

CAAATGGCTC
GTTTACCGAG

CCGTCARTAT
GGCAGTTATA

TCTTTGGCGC
AGARAACCGCG

ARCTTATTCC
TTGAATAAGG

GTATGTATTT
CATACATARA

HindIII

-~

BAAGTCGGTGA
TTCAGCCACT

TTACCTTCCC
AATGGAAGGG

TGGTAAACCA
ACCATTTGGT

GTGGTGTCTT
CACCACAGAA

TCTACGTTTG
AGATGCAAAC

CGGTGATAAT
GCCACTATTA

TCCCTCAATC
AGGGAGTTAG

TATGAATTTT
ATACTTAAAA

TGCGTTTCTT
ACGCAAAGAA

CTAACATACT
GATTGTATGA

AAGCTTGACC TGTGAAGTGA AAAATGGCGC
TTCGAACTGG ACACTTCACT TTTTACCGCG

OGIII3

100.0%

E 3 4

TGTCTGCCGT
ACAGACGGCA

GTTAAATTTT
CAATTTAARA

GCARRATCCC
CGTTTTAGGG

GTTCCAGTTT
CAAGGTCAAA

CARAGGGCGA
GTTTCCCGCT

CACCCTAATC
GTGGGATTAG

AACCCTAAAG
TTGGGATTTC

CGTGGCGAGA
GCACCGCTCT

TGGCAAGTGT
ACCGTTCACA

AATGCGCCGC
TTACGCGGCG

ARGGCCAGGA
TTCCGGTCCT

CCGCCCCCCT
GGCGGGGGEGA

TTAATGAAAT
AATTACTTTA

TGTTAAATCA
ACAATTTAGT

TTATAAATCA
AATATTTAGT

GGAACAAGAG
CCTTGTTCTC

AARACCGTCT
TTTTGGCAGA

AAGTTTTTTG
TTCARARAAC

GGAGCCCCCG
CCTCGGGGGC

AAGGAAGGGA
TTCCTTCCCT

AGCGGTCACG
TCGCCAGTGC

TACAGGGCGC
ATGTCCCGCG

ACCGTAAAAR
TGGCATTTTT

GACGAGCATC
CTGCTCGTAG

84

TGTAAACGTT
ACATTTGCAR

GCTCATTTTT
CGAGTAARAR

AAAGAATAGA
TTTCTTATCT

TCCACTATTA
AGGTGATAAT

ATCAGGGCGA
TAGTCCCGCT

GGGTCGAGGT
CCCAGCTCCA

ATTTAGAGCT
TAAATCTCGA

AGAARGCGAA
TCTTTCGCTT

CTGCGCGTAA
GACGCGCATT

GTGCTAGCCA
CACGATCGGT

GGCCGCGTTG
CCGGCGCAAC

ACAARRATCG
TGTTTTTAGC

TCACCTTTAA
AGTGGAAATT

GGTTGAATGT
CCAACTTACA

CTATTGATTG
GATAACTAAC

TTATATGTTG
AATATACAAC

GCGTAATAAG
CGCATTATTC

AGATTGTGCG
TCTAACACGC

AATATTTTGT
TTATAAAACA

TAACCAATAG
ATTGGTTATC

CCGRAGATAGG
GGCTCTATCC

AAGAACGTGG
TTCTTGCACC

TGGCCCACTA
ACCGGGTGAT

GCCGTAAAGC
CGGCATTTCG

TGACGGGGAA
ACTGCCCCTT

AGGAGCGGGC
TCCTCGCCCG

CCACCACACC
GGTGGTGTGG

TGTGAGCAAA
ACACTCGTTT

CTGGCGTTTT
GACCGCAARA

ACGCTCAAGT
TGCGAGTTCA
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2001 CAGAGGTGGC GAAACCCGAC AGGACTATAA AGATACCAGG CGTTTCCCCC
GTCTCCACCG CTTTGGGCTG TCCTGATATT TCTATGGTCC GCABRAGGGGG
2051 TGGAAGCTCC CTCGTGCGCT CTCCTETTCC GACCCTGCCG CTTACCGGAT
ACCTTCGAGG GAGCACGCGA GAGGACAAGG CTGGGACGGC GAATGGCCTA
2101 ACCTGTCCGC CTTTCTCCCT TCGGGAAGCG TGGCGCTTTC TCATAGCTCA
TGGACAGGCG GAAAGAGGGA AGCCCTTCGC ACCGCGAAAG AGTATCGAGT
2151 CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA AGCTGGGCTG
GCGACATCCA TAGAGTCAAG CCACATCCAG CAAGCGAGGT TCGACCCGAC
Apall
2201 TGTGCACGAA CCCCCCGTTC AGTCCGACCG CTGCGCCTTA TCCGGTAACT
ACACGTGCTT GGGGGGCAAG TCAGGCTGGC GACGCGGAAT AGGCCATTGA
2251 ATCGTCTTGA GTCCAACCCG GTAAGACACG ACTTATCGCC ACTGGCAGCA
TAGCAGAACT CAGGTTGGGC CATTCTGTIGC TGAATAGCGG TGACCGTCGT
2301 GCCACTGGTA ACAGGATTAG CAGAGCGAGG TATGTAGGCG GTGCTACAGA
CGGTGACCAT TGTCCTAATC GTCTCGCTCC ATACATCCGC CACGATGTCT
2351 GTTCTTGAAG TGCGTEGCCTA ACTACGGCTA CACTAGAAGA ACAGTATTTG
CAAGAACTTC ACCACCGGAT TGATGCCGAT GTGATCTTCT TGTCATAAAC
2401 GTATCTGCGC TCTGCTGTAG CCAGTTACCT TCGGAARAAG AGTTGGTAGC
CATAGACGCG AGACGACATC GGTCAATGGA AGCCTTTTTC TCAACCATCG
2451 TCTTGATCCG GCAAACARAC CACCGCTGGT AGCGGTGGTT TTTTTGTTTG
AGAACTAGGC CGTTTGTTTG GTGGCGACCA TCGCCACCAA AAAAACAAAC
2501 CAAGCAGCAG ATTACGCGCA GAAAAAAAGG ATCTCAAGAA GATCCTTTGA
GTTCGTCGTC TAATGCGCGT CTTTTTTTCC TAGAGTTCTT CTAGGAAACT
2551 TCTTTTCTAC GGGGTCTGAC GCTCAGTGGA ACGAAAACTC ACGTTAAGGG
AGAAARGATG CCCCAGACTG CGAGTCACCT TGCTTTTGAG TGCAATTCCC
2601 ATTTTGGTCA GATCTAGCAC CAGGCGTTTA AGGGCACCAA TAACTGCCTT
TAAAACCAGT CTAGATCGTG GTCCGCAAAT TCCCGTGGTT ATTGACGGAA
2651 AAAAABATTA CGCCCCGCCC TGCCACTCAT CGCAGTACTG TTGTAATTCA
TTTTTTTAAT GCGGGGCGGG ACGGTGAGTA GCGTCATGAC AACATTAAGT
2701 TTAAGCATTC TGCCGACATG GAAGCCATCA CARACGGCAT GATGARCCTG
AATTCGTAAG ACGGCTGTAC CTTCGGTAGT GTTTGCCGTA CTACTTGGAC
2751 AATCGCCAGC GGCATCAGCA CCTTGTCGCC TTGCGTATAA TATTTGCCCA
TTAGCGETCE CCGTAGTCGT GGAACAGCGG AACGCATATT ATAAACGGGT
2801 TAGTGAAAAC GGGGGCGAAG AAGTTGTCCA TATTGGCTAC GTTTAAATCA
ATCACTTTTG CCCCCGCTTC TTCAACAGGT ATAACCGATG CAARATTTAGT
2851 AAACTGGTGA AACTCACCCA GGGATTGGCT GAGACGAAAA ACATATTCTC
TTTGACCACT TTGAGTGGGT CCCTAACCGA CTCTGCTTTT TGTATAAGAG
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2901 AATAAACCCT TTAGGGAAAT AGGCCAGGTT TTCACCGTAA CACGCCACAT
TTATTTGGGA AATCCCTTTA TCCGGTCCAA AAGTGGCATT GTGCGGTGTA
2951 CTTGCGAATA TATGTGCTAGA AACTGCCGGA AATCGTCGTE GTATTCACTC
GAACGCTTAT ATACACATCT TTGACGGCCT TTAGCAGCAC CATAAGTGAG
3001 CAGAGCGATG AAAACGTTTC AGTTTGCTCA TGGAARACGG TGTAACAAGG
GTCTCGCTAC TTTTGCAAAG TCAAACGAGT ACCTTTTGCC ACATTGTTCC
3051 GTGAACACTA TCCCATATCA CCAGCTCACC GTCTTTCATT GCCATACGGA
CACTTGTGAT AGGGTATAGT GGTCGAGTGG CAGAAAGTAA CGGTATGCCT
3101 ACTCCGGGTG AGCATTCATC AGGCGGGCAA GAATGTGAAT AAAGGCCGGA
TGAGGCCCAC TCGTAAGTAG TCCGCCCGTT CTTACACTTA TTTCCGGCCT
3151 TAAAACTTGT GCTTATTTTT CTTTACGGTC TTTAAAAAGG CCGTAATATC
ATTTTGAACA CGAATAAAAA GAAATGCCAG AAATTTTTCC GGCATTATAG
3201 CAGCTGAACG GTCTGGTTAT AGGTACATTG AGCAACTGAC TGAAATGCCT
GTCGACTTGC CAGACCAATA TCCATGTAAC TCGTTGACTG ACTTTACGGA
3251 CAAAATGTTC TTTACGATGC CATTGGGATA TATCAACGGT GGTATATCCA
GTTTTACAAG AAATGCTACG GTAACCCTAT ATAGTTGCCA CCATATAGGT
3301 GTGATTTTTT TCTCCATTTT AGCTTCCTTA GCTCCTGAAA ATCTCGATAA
CACTAAAAAR AGAGGTAAAA TCGAAGGAAT CGAGGACTTT TAGAGCTATT
3351 CTCAAAARAT ACGCCCGGTA GTGATCTTAT TTCATTATGG TGAAAGTTGG
GAGTTTTTTA TGCGGGCCAT CACTAGAATA AAGTAATACC ACTTTCAACC
3401 AACCTCACCC GACGTCTAAT GTGAGTTAGC TCACTCATTA GGCACCCCAG
TTGGAGTGGG CTGCAGATTA CACTCAATCG AGTGAGTAAT CCGTGGGGTC
3451 GCTTTACACT TTATGCTTCC GGCTCGTATG TTGTGTGGAA TTGTGAGCGG
CGRAAATGTGA AATACGAAGG CCGAGCATAC AACACACCTT AACACTCGCC
M13 B &3l 4 100.0% Xbal
3501 ATAACAATTT CACACAGGAA ACAGCTATGA CCATGATTAC GAATTTCT
TATTGTTAAR GTGTGTCCTT TGTCGATACT GGTACTAATG CTTAAAGA
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Sph 1(12)
A5

PHOA

FLAG

Mfe 1(110)
WA

Bap EI (176)

MRBE A3l (100%) / W2
Ava 1 (236)
Xio 1(36)

/ Nep V (326)
S 1(326)
/ Bxt BY 326)
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: Wy
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/
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I
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\
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RAER
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51

101

151

201

251

301

351

401

Pt s o ot s o Pt s e g ot

TCTAGAGCAT GCGTAGGAGA
AGATCTCGTA CGCATCCTCT

GGCACTCTTA CCGTTGCTCT
CCGTGAGAAT GGCAACGAGA

~ o~ e~

ATGAAGTGCA
TACTTCACGT

AGCCTGCGTC
TCGGACGCAG

GATGAGCTGG
CTACTCGACC

CGATTAGCGG
GCTAATCGCC

CGTTTTACCA
GCAAAATGGT

GAACAGCCTG
CTTGTCGGAC

AGAAGCATTT
TCTTCGTAAA

-~ o

ATTGGTGGAA
TAACCACCTT

TGAGCTGCGC
ACTCGACGCG

GTGCGCCAAG
CACGCGGTTC

TAGCGGCGGC
ATCGCCGCCG

TTTCACGTGA
AAAGTGCACT

ARATAARATG
TTTATTTTAC

TCACCCCTGT
AGTGGGGACA

AGCGGCGGCE
TCGCCGCCGL

o

GGCCTCCGGA
CCGGAGECCT

CCCCTGGGAA
GGGGACCCTT

AGCACCTATT
TCGTGGATAA

~
s s s e

o

TAATTCGARA
ATTAAGCTTT

o~ —

AAACAAAGCA
TTTGTTTCGT

TACCAAAGCC
ATGGTTTCGG

GCCTGGTGCA
CGGACCACGT

TTTACCTTTA
AAATGGARAT

o~ -~ o~

e

GGGTCTCGAG
CCCAGAGCTC

ATGCGGATAG
TACGCCTATC

AACACCCTGT
TTGTGGGACA

CTATTGCACT
GATAACGTGA

GACTACAAAG
CTGATGTTTC

ACCGGGCGGC
TGGCCCGCCe

GCAGCTATGC
CGTCGATACG

TGGGTGAGCG
ACCCACTCGC

CGTGAAAGGC
GCACTTTCCG

ATCTGCAAAT
TAGACGTTTA

BssHII

e s ot s

BB KW #24/52T

CGTGCGGAAG ATACGGCCGT
GCACGCCTTC TATGCCGGCA

TTCTCGTAAG AATTGGTTTG
AAGAGCATTC TTAACCAAAC

L4

2 12 (4%

GTATTATTGC GCGCGTGTTA
CATAATAACG CGCGCACAAT

ATTATTGGGG CCAAGGCACC
TAATARCCCC GGTTCCGTGG

%)
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BlpI
CelIl
451 CTGGTGACGG TTAGCTCAGC GGGTGGCGGT TCTGGCGGCG GTGGGAGCGR
GACCACTGCC AATCGAGTCG CCCACCGCCA AGACCGCCGC CACCCTCGCC
EcoRV
501 TGECGGTGET TCTGGCGGTG GTGGTTCCGA TATCGTGATG ACCCAGAGCC
ACCGCCACCA AGACCGCCAC CACCAAGGCT ATAGCACTAC TGGGTCTCGE
Pstl
551 CACTGAGCCT GCCAGTGACT CCGGGCGAGC CTGCGAGCAT TAGCTGCAGA
GTGACTCGGA CGGTCACTGA GGCCCGCTCG GACGCTCGTA ATCGACGTCT
Kpnl
Acc65I
601 AGCAGCCAAA GCCTGCTGCA TAGCAACGGC TATAACTATC TGGATTGGTA
TCGTCGGTTT CGGACGACGT ATCGTTGCCG ATATTGATAG ACCTAACCAT
XpnIl

Acc651I SexAT
651 CCTTCAAAAA CCAGGTCAAA GCCCGCAGCT ATTAATTTAT CTGGGCAGCA
GGAAGTTTTT GGTCCAGTTT CGGGCGTCGA TAATTAAATA GACCCGTCGT

BamHI
701 ACCGTGCCAG TGGGGTCCCG GATCETTTTA GCGGCTCTGG ATCCGGCACC
TGGCACGGTC ACCCCAGGGC CTAGCAARAT CGCCGAGACC TAGGCCGTGE
BpuAI
BbsI
751 GATTTTACCC TGAARAATTAG CCGTGTGGAA GCTGAAGACG TGGGCGTGTA
CTARAATGGG ACTTTTAATC GGCACACCTT CGACTTCTGC ACCCGCACAT
MscI

BO1 TTATTGCCAG CAGCATTATA CCACCCCGCC GACCTTTGGC CAGGGTACGA

AATAACGGTC GTCGTAATAT

GGTGGGGCGG

CTGGAAACCG GTCCCATGCT
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o

851

201

9851

1001

1051

1101

1151

1201

1251

1301

1351

1401

1451

AAGTTGARAT
TTCAACTTTA

BssHII
GGCGCGCCGT
CCGCGCGGCA

GAAGTGARAA
CTTCACTTTT
OGIII3 100

BsiWI

— et ot e e s s o s o o0 P

TAARCGTACG
ATTTGCATGC

GGAGCCACCC
CCTCGGTGGE

ATGGCGCAGA
TACCGCGTCT

.0%

ECTEEEERSREEST

ATTAAAGGGGE
TAATTTCCCC

AACGTTAATA
TTGCRAATTAT

ATTTTTTAAC
TARADAATTG

ARTAGACCGA
TTATCTGGCT

CTATTAAAGA
GATAATTICT

GGGCGATGGC
CCCGCTACCG

CGAGGTGCCG
GCTCCACGGC

AGAGCTTGAC
TCTCGAACTG

AGCGAAAGGA
TCGCTTTCCT

GCGTAACCAC
CGCATTGGTG

GGGGGGEGGCC
CCccceceeaa

TTTTGTTAAA
AADACAATTT

CAATAGGCCG
GTTATCCGGC

GATAGGGTTG
CTATCCCAAC

ACGTGGACTC
TGCACCTGAG

CCACTACGAG
GGTGATGCTC

TAAAGCACTA
ATTTCGTGAT

GGGGARAGCC
CCCCTTTCGG

GCGGGCGCTA
CGCCCGCGAT

CACACCCGCC
GTGTGGGCGG

GAATTCGACT
CTTAAGCTGA

GCAGTTTGAR
CGTCAAACTT

TTGTGCGACA
AACACGCTGT

GGCCTGGGGE
CCGGACCCCC

ATTCGCGTTA
TAAGCGCAAT

AAATCGGCAA
TTTAGCCGTT

AGTGTTGTTC
TCACAACAAG

CAACGTCARA
GTTGCAGTTT

AACCATCACC
TTGGTAGTGG

AATCGGAACC
TTAGCCTTGG

GGCGRACGTG
CCGCTTGCAC

GGGCGCTGGC
CCCGCGACCG

GCGCTTAATG
CGCGAATTAC

90

ATARAGATGA CGATGACAAA

TATTTCTACT

GCTACTGTTT

HindIII

o o d e s e

AAATGATARG
TTTACTATTC

OGIII3

TTTTTTTTGT
AARAAANACA

GGGGTGTACA
CCCCACATGT

AATTTTTGTT
TTAAAAACAA

AATCCCTTAT
TTAGGGAATA

CAGTTTGGAA
GTCAAACCTT

GGGCGAAARR
CCCGCTTTTT

CTAATCAAGT
GATTAGTTCA

CTRAAAGGGAG
GATTTCCCTC

GCGAGARAAGG
CGCTCTTTCC

AAGTGTAGCG
TTCACATCGC

CGCCGCTACA
GCGGCGATGT

CTTGACCTGT
GAACTGGACA
100.0%

CTGCCGTTTA
GACGGCAAAT

TGAAATTGTA
ACTTTAACAT

AAATCAGCTC
TTTAGTCGAG

AAATCAAAAG
TTTAGTTTTC

CAAGAGTCCA
GTTCTCAGGT

CCGTCTATCA
GGCAGATAGT

TTTTTGGGGT
AARAAACCCCA

CCCCCGATTT
GGGGGCTAAA

AAGGGAAGAA
TTCCCTTCTT

GTCACGCTGC
CAGTGCGACG

GGGCGCGTGC
CCCGCGCACG

/2 L ) #526/52 11
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1501

1551

1601

1651

1701

1751

1801

1851

1901

1951

2001

2051

2101

2151

2201

2251

2301

2351

TAGACTAGTG
ATCTGATCAC

CARARACGGCC
GTTTTGCCGG

CGCTTTCCAG
GCGAAAGGTC

AACGCGCGGG
TTGCGCGCCC

TTTCACCAGT
AAAGTGGTCA

GAGAGAGTTG
CTCTCTCAAC

TCCTGTTTGA
AGGACARACT

ATCGTCGTAT
TAGCAGCATA

CGGTAATGGC
GCCATTACCG

ATCGCAGTGG
TAGCGTCACC

ACCGGACATG
TGGCCTGTAC

GATTGCGAGT
CTAACGCTCA

ACAGAACTTA
TGTCTTGAAT

GACCAGATGC
CTGGTCTACG

TACTGTTGAT
ATGACAACTA

TTAGTGCAGG
AATCACGTCC

GTTAATAATC
CAATTATTAG

CTTTACAGGC
GAAATGTCCG

TTTAARACCGG
AAATTTGGCC

TCCTGTCAGG
AGGACAGTCC

TCGGGAAACC
AGCCCTTTGG

GAGAGGCGGT
CTCTCCGCCA

GAGACGGGCA
CTCTGCCCGT

CAGCARGCGG
GTCGTTCGCC

TGGTGGTCAG
ACCACCAGTC

CCCACTACCG
GGGTGATGGC

ACGCATTGCG
TGCGTAACGC

GAACGATGCC
CTTGCTACGG

GCACTCCAGT
CGTGAGGTCA

GAGATATTTA
CTCTATAAAT

ATGGGCCAGC
TACCCGGTCG

TCCACGCCCA
AGGTGCGGGT

GGGTGTCTGG
CCCACAGACC

CAGCTTCCAC
GTCGRAGGTG

AGCCCACTGA
TCGGGTGACT

TTCGACGCCG
AAGCTGCGGC

ACCGGGGGGG
TGGCCCCCcC

ARGCCGCTTT
TTCGGCGARA

TGTCGTGCCA
ACAGCACGGT

TTGCGTATTG
AACGCATAAC

ACAGCTGATT
TGTCGACTAA

TCCACGCTGG
AGGTGCGACC

CGGCGGGATA
GCCGCCCTAT

AGATGTCCGC
TCTACAGGCG

CCCAGCGCCA
GGGTCGCGGT

CTCATTCAGC
GAGTAAGTCG

CGCCTTCCCG
GCGGAAGGGC

TGCCAGCCAG
ACGGTCGGTC

TAACAGCGCG
ATTGTCGCGC

GTCGCGTACC
CAGCGCATGG

TCAGAGACAT
AGTCTCTGTA

AGCAATAGCA
TCGTTATCGT

CACGTTGCGC
GTGCARCGCG

CTTCGTTCTA
GAAGCAAGAT

91

GGCTTAAGTG
CCGAATTCAC

TATCGGGTAG
ATAGCCCATC

GCTGCATCAG
CGACGTAGTC

GGAGCCAGGG
CCTCGGTCCC

GCCCTTCACC
CGGGAAGTGG

TTTGCCCCAG
AAACGGGGTC

TAACATGAGC
ATTGTACTCG

ACCAACGCGC
TGGTTGCGCG

TCTGATCGTT
AGACTAGCARA

ATTTGCATGG
TAAACGTACC

TTCCGCTATC
ARGGCGATAG

CCAGACGCAG
GGTCTGCGTC

ATTTGCTGGT
TAARACGACCA

GTCCTCATGG
CAGGAGTACC

CAAGAAATAA
GTTCTTTATT

TCCTGGTCAT
AGGACCAGTA

GGCTGCAAAR
CCGACGTTTT

CCTCACTGCC
GGAGTGACGG

TGAATCGGCC
ACTTAGCCGG

TGGTTTTTCT
ACCAAARAAGA

GCCTGGCCCT
CGGACCGGGA

CAGGCGAARA
GTCCGCTTTT

TGTCCTCGGT
ACAGGAGCCA

AGCCCGGACT
TCGGGCCTGA

GGCAACCAGC
CCGTTGGTCG

TTTGTTGARA
AAACAACTTT

GGCTGAATTT
CCGACTTRAA

ACGCGCCGAG
TGCGCGGCTC

GGCCCAATGC
CCGGGTTACG

GAGARRATAA
CTCTTTTATT

CGCCGGARCA
GCGGCCTTGT

CCAGCGGATA
GGTCGCCTAT

s o -~

GAGARGATTG
CTCTTCTAAC

CCATCGACAC
GGTAGCTGTG

TGCACCGCCG
ACGTGGCGGC

GACCACGCTG
CTGGTGCGAC

/2 L ) H27/521
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2401 GCACCCAGTT GATCGGCGCG AGATTTAATC GCCGCGACAA TTTGCGACGGE
CGTGGGTCAA CTAGCCGCGC TCTAAATTAG CGGCGCTGTT AAACGCTGCC
2451 CGCGTGCAGG GCCAGACTGG AGGTGGCAAC GCCAATCAGC AACGACTGTT
GCGCACGTCC CGGTCTGACC TCCACCGTTG CGGTTAGTCG TTGCTGACAA
2501 TGCCCGCCAG TTGTTGTGCC ACGCGETTAG GRATGTAATT CAGCTCCGCC
ACGGGCGGTC AACAACACGG TGCGCCAATC CTTACATTAA GTCGAGGCGE
2551 ATCGCCGCTT CCACTTTTTC CCGCEGTTTTC GCAGAAACGT GGCTGGCCTSE
TAGCGGCGAA GGTGAARAAG GGCGCAAAAG CGTCTTTGCA CCGACCGGAC
2601 GTTCACCACG CGGGAAACGG TCTGATAAGA GACACCGGCA TACTCTGCGA
CAAGTGGTGC GCCCTTTGCC AGACTATTCT CTGTGGCCGT ATGAGACGCT
2651 CATCGTATAA CGTTACTGGT TTCACATTCA CCACCCTGAA TTGACTCTCT
GTAGCATATT GCAATGACCA AAGTGTAAGT GGTGGGACTT AACTGAGAGA
2701 TCCGGGCGCT ATCATGCCAT ACCGCGAAAG GTTTTECGCC ATTCGATGCT
AGGCCCGCGA TAGTACGGTA TGGCGCTTTC CAAAACGCGG TAAGCTACGA
2751 AGCCATGTGA GCAAAAGGCC AGCAAAAGGC CAGGAACCGT AARAAGGCCSE
TCGGTACACT CGTTTTCCGG TCGTTTTCCG GTCCTTGECA TTTTTCCGEC
2801 CGTTGCTGGC GTTTTTCCAT AGGCTCCGCC CCCCTGACGA GCATCACARA
GCAACGACCG CAAAAAGGTA TCCGAGGCGG GGGGACTGCT CGTAGTGTTT
2851 AATCGACGCT CAAGTCAGAG GTGGCGAAAC CCGACAGGAC TATAAAGATA
TTAGCTGCGA GTTCAGTCTC CACCGCTTTG GGCTETCCTG ATATTTCTAT
2901 CCAGGCGTTT CCCCCTGGRAA GCTCCCTCGT GCGCTCTCCT GTTCCGACCC
GGTCCGCAAA GGGGGACCTT CGAGGGAGCA CGCGAGAGGA CAAGGCTGGE
2951 TGCCGCTTAC CGGATACCTG TCCGCCTTTC TCCCTTCGGG AAGCGTGGCG
ACGGCGAATG GCCTATGGAC AGGCGGAAAG AGGGAAGCCC TTCGCACCGC
3001 CTTTCTCATA GCTCACGCTG TAGGTATCTC AGTTCGETGET AGGTCETTCG
GAAAGAGTAT CGAGTGCGAC ATCCATAGAG TCAAGCCACA TCCAGCRAAGC
ApaLT
3051 CTCCAAGCTG GGCTGTGTGC ACGAACCCCC CGTTCAGCCC GACCGCTGCG
GAGGTTCGAC CCGACACACG TGCTTGGGGG GCAAGTCGGGE CTCGGCGACGC
3101 CCTTATCCGG TAACTATCGT CTTGAGTCCA ACCCGGTAAG ACACGACTTA
GGAATAGGCC ATTGATAGCA GAACTCAGGT TGGGECCATTC TETEGCTGAAT
3151 TCGCCACTGG CAGCAGCCAC TGGTAACAGG ATTAGCAGAG CGAGGTATGT
AGCGGTGACC GTCGTCGGTG ACCATTGTCC TAATCGTCTC GCTCCATACA
3201 AGGCGGTGCT ACAGAGTTCT TGAAGTGGTG GCCTAACTAC GGCTACACTA
TCCGCCACGA TGTCTCAAGA ACTTCACCAC CGGATTGATG CCGATGTGAT
3251 GAAGAACAGT ATTTGGTATC TGCGCTCTGC TGTAGCCAGT TACCTTCGGA
CTTCTTGTCA ACGCGAGACG ACATCGGTCA ATGGAAGCCT

TAAACCATAG
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3301 AAARGAGTTG GTAGCTCTTG ATCCGGCAAA CAAACCACCG CTGGTAGCGG
TTTTCTCAAC CATCGAGAAC TAGGCCGTTT GTTTGGTGGC GACCATCGCC
3351 TGGTTTTTIT,GTTTGCAAGC AGCAGATTAC GCGCAGAAAA AAAGGATCTC
ACCAAARAAA CAAACGTTCG TCGTCTAATG CGCGTCTTTT TTTCCTAGAG
3401 AAGAAGATCC TTTGATCTTT TCTACGGGGT CTGACGCTCA GTGGAACGAA
TTCTTCTAGG AAACTAGAAA AGATGCCCCA GACTGCGAGT CACCTTGCTT
3451 AACTCACGTT AAGGGATTTT GGTCAGATCT AGCACCAGGC GTTTAAGGGC
TTGAGTGCAA TTCCCTAARA CCAGTCTAGA TCGTGGTCCG CARATTCCCG
3501 ACCAATAACT GCCTTAAAAA AATTACGCCC CGCCCTGCCA CTCATCGCAG
TGGTTATTGA CGGAATTTTT TTAATGCGGG GCGGGACGGT GAGTAGCGTC
3551 TACTGTTGTA ATTCATTAAG CATTCTGCCG ACATGGAAGC CATCACAAAC
ATGACAACAT TRAGTAATTC GTAAGACGGEC TGTACCTTCG GTAGTGTTTG
3601 GGCATGATGA ACCTGAATCG CCAGCGGCAT CAGCACCTTG TCGCCTITGCG
CCGTACTACT TGGACTTAGC GGTCGCCGTA GTCGTGGAAC AGCGGAACGC
3651 TATAATATTT GCCCATAGTG ARAACGGGGG CGAAGAAGTT GTCCATATTG
ATATTATAAA CGGGTATCAC TTTTGCCCCC GCTTCTTCAA CAGGTATAAC
3701 GCTACGTTTA AATCAAAACT GGTGAAACTC ACCCAGGGAT TGGCTGAGAC
CGATGCAAAT TTAGTTTTGA CCACTTTGAG TGGGTCCCTA ACCGACTCTG
3751 GAAAARACATA TTCTCAATAA ACCCTTTAGG GAAATAGGCC AGGTTTTCAC
CTTTTTGTAT AAGAGTTATT TGGGARATCC CTTTATCCGG TCCAARAGTG
3801 CGTAACACGC CACATCTTGC GAATATATGT GTAGAAACTG CCGGAAATCG
GCATTGTGCG GTGTAGAACG CTTATATACA CATCTTTGAC GGCCTTTAGC
3851 TCGTGGTATT CACTCCAGAG CGATGAAAAC GTTTCAGTTT GCTCATGGAA
AGCACCATAA GTGAGGTCTC GCTACTTTTG CAAAGTCAAA CGAGTACCTT
3901 AACGGTGTAA CAAGGGTGAA CACTATCCCA TATCACCAGC TCACCGTCTT
TTGCCACATT GTTCCCACTT GTGATAGGGT ATAGTGGTCG AGTGGCAGRA
3951 TCATTGCCAT ACGGAACTCC GGGTGAGCAT TCATCAGGCG GGCRAGAATG
AGTAACGGTA TGCCTTGAGE CCCACTCGTA AGTAGTCCGC CCGTTCTTAC
4001 TGAATAAAGG CCGGATAAAA CTTGTGCTTA TTTTTCTTTA CGGTCTTTAA
ACTTATTTCC GGCCTATTTT GAACACGAAT AARAAGAAAT GCCAGAAATT
4051 AAAGGCCGTA ATATCCAGCT GAACGGTCTG GTTATAGGTA CATTGAGCAA
TTTCCGGCAT TATAGGTCGA CTTGCCAGAC CAATATCCAT GTAACTCGTT
4101 CTGACTGARA TGCCTCAAARA TGTTCTTTAC GATGCCATTG GGATATATCA
GACTGACTTT ACGGAGTTTT ACAAGAAATG CTACGGTAAC CCTATATAGT
4151 ACGGTGGTAT ATCCAGTGAT TTTTTTCTCC ATTTTAGCTT CCTTAGCTCC
TGCCACCATA TAGGTCACTA AAAAAAGAGG TAAAATCGAA GGAATCGAGG
4201 TGAAAATCTC GATAACTCAA ABAATACGCC CGGTAGTGAT CTTATTTCAT
ACTTTTAGAG CTATTGAGTT TTTTATGCGG GCCATCACTA GAATARAGTA
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4251 TATGGTGAAA GTTGGAACCT CACCCGACGT CTAATGTGAG TTAGCTCACT
ATACCACTTT CAACCTTGGA GTGGGCTGCA GATTACACTC AATCGAGTGA
4301 CATTAGGCAC CCCAGGCTTT ACACTTTATG CTTCCGGCTC GTATGTTGTG
GTAATCCGTG GGGTCCGAAA TGTGAAATAC GAAGGCCGAG CATACAACAC
M13 E@ildh 100.0%
4351 TGGAATTGTG AGCGGATAAC AATTTCACAC AGGAAACAGC TATGACCATG
ACCTTAACAC TCGCCTATTG TTAAAGTGTG TCCTTTGTCG ATACTGGTAC
24401 ATTACGAATT
TAATGCTTAA
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101

151

201

251

301
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401

451

501

551

EcoRV

——

ATCGTGCTGA
TAGCACGACT

GACCATCTCG
CTGGTAGAGC

GCTGGCTACCA
CGACCATGGT

AACAACCAGC
TTGTTGGTCG

CGGCACCAGC
GCCGTGGTCG

CGGATTATTA
GCCTAATAAT

GGCACGAAGT
CCGTGCTTCA

CGCTGTTTCC
GCGACAAAGG

GTGTGCCTGA
CACACGGACT

GGCAGATAGC
CCGTCTATCG

AACAAAGCAA
TTGTTTCGTT

GAGCAGTGGA
CTCGTCACCT

CCCAGCCGLCC
GGGTCGGCGG

TGTAGCGGCA
ACATCGCCGT

TTCAGTGAGT
AAGTCACTCA

GCAGCAGCAA
CGTCGTCGTT

-~ -

o s - oy o

GCAGTTGCCC
CGTCAACGGG

Bsu3l6el

GTCCCTCAGG
CAGGGAGTCC

GCGAGCCTTG
CGCTCGGAAC

TTGCCAGAGC
AACGGTCTCG

TTAACCGTTC
AATTGGCRAG

GCCGAGCAGC
CGGCTCGTCG

TTAGCGACTT
AATCGCTGAA

AGCCCCGTCA
TCGGGGCAGT

CAACAAGTAC
GTTGTTCATG

AGTCCCACAG
TCAGGGTGTC

GGGACGGCGC
CCCTGCCGCG

CGTGCCGGAT
GCACGGCCTA

CGATTACGGG
GCTAATGCCC

s o vt s ot e

GGCGCACCAG
CCGCGTGGTC

CATTGGCAGC
GTAACCGTCG

CGAAACTGCT
GCTTTGACGA

GTCAGCGTGT
CAGTCGCACA

AACTATGTGA
TTGATACACT

GATTTATGAT
CTAAATACTA

- s o o

CGTTTTAGCG
GCAAARATCGC

CCTGCAAAGC
GGACGTTTCG

Bsu36I

— o o s G s o

TATGACATGC
ATACTGTACG

TTGGCCAGCC
AACCGGTCGG

GAAGARATTGC
CTTCTTAACG

TTATCCGGGA
AATAGGCCCT

AGGCGGGAGT
TCCGCCCTCA

GCGGCCAGCA
CGCCGGTCGT

AAGCTACAGC
TTCGATGTCG

CTCAGGCTGT
GAGTCCGACA

GATCCAAAAG
CTAGGTTTTC

o~ s ot s e e

o~

GAAGACGAAG
CTTCTGCTTC

GTTTGGCGGC
CAAACCGCCG

DraIlIl

GAAAGCCGCA
CTTTCGGCGT

AGGCGAACRA
TCCGCTTGTT

GCCGTGACAG
CGGCACTGTC

GGAGACCACC
CCTCTGGTGG

GCTATCTGAG
CGATAGACTC

TGCCAGGTCA
ACGGTCCAGT

Stul

13 (4%5)

96

CCGAGTGTGA
GGCTCACACT

AGCGACCCTG
TCGCTGGGAC

TGGCCTGGAA
ACCGGACCTT

ACACCCTCCA
TGTGGGAGGT

CCTGACGCCT
GGACTGCGGA

CGCATGAGGG
GCGTACTCCC

Sphi

/2 L ) #i32/521
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601 GAGCACCGTG GAAAAAACCG TTGCGCCGAC TGAGGCCTGA TAAGCATGCG
CTCGTGGCAC CTTTTTTGGC AACGCGGCTG ACTCCGGACT ATTCGTACGE
651 TAGGAGAAAR TAAARATGAAA CAAAGCACTA TTGCACTGGC ACTCTTACCG
ATCCTCTTTT ATTTTACTTT GTTTCGTGAT AACGTGACCG TGAGAATGGC
Mfel
701 TTGCTCTTCA CCCCTGTTAC CAAAGCCCAG GTGCAATTGA AAGAAAGCGGE
AACGAGAAGT GGGGACAATG GTTTCGGGTC CACGTTAACT TTCTTTCGCC
BspEI
751 CCCGGCCCTG GTGAAACCGA CCCAARACCCT GACCCTGACC TGTACCTTTT
GGGCCGGGAC CACTTTGGCT GGGTTTGGGA CTGGGACTGE ACATGGAAAR
BspEI
801 CCGGATTTAG CCTGTCCACG TCTGGCGTTG GCGTGGGCTGE GATTCGCCAG
GGCCTAAATC GGACAGGTGC AGACCGCAAC CGCACCCGAC CTAAGCGGTC
Xhol
Aval
B51 CCGCCTGGGA AAGCCCTCGA GTGGCTGGCT CTGATTGATT GGGATGATGA
GGCGGACCCT TTCGGGAGCT CACCGACCGA GACTAACTAA CCCTACTACT
901 TAAGTATTAT AGCACCAGCC TGAAAACGCG TCTGACCATT AGCAAAGATA
ATTCATAATA TCGTGGTCGG ACTTTTGCGC AGACTGGTAA TCGTTTCTAT
BstBI
Sful
NspV
951 CTTCGARAAA TCAGGTGGTG CTGACTATGA CCAACATGGA CCCGETEGAT
GAAGCTTTTT . AGTCCACCAC GACTGATACT GGTTGTACCT GGECCACCTA
BssHII
1001 ACGGCCACCT ATTATTGCGC GCGTTCTCCT CGTTATCGTG GTGCTTTTGA
TGCCGGTGGA TAATAACGCG CGCAAGAGGA GCAATAGCAC CACGAAAACT
BlpIl
Styl CellI
1051 TTATTGGGGC CAAGGCACCC TGGTGACGGT TAGCTCAGCG TCGACCAAAG
AATAACCCCG GTTCCGTGGG ACCACTGCCA ATCGAGTCGC AGCTGGTTTC
1101 GTCCAAGCGT GTTTCCGCTG GCTCCGAGCA GCAAAAGCAC CAGCGGCGGC
CAGGTTCGCA CAAAGGCGAC CGAGGCTCGT CGTTTTCETG GTCGCCGECCE
1151 ACGGCTGCCC TGGGCTGCCT GGTTAAAGAT TATTTCCCGG AACCAGTCAC

97
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1201

1251

1301

1351

1401

1451

1501

1551

le01

1651

1701

1751

1801

1851

1901

1951

TGCCGACGGG

CGTGAGCTGG
GCACTCGACC

CGGTGCTGCA
GCCACGACGT

CCGAGCAGCA
GGCTCGTCGT

ACCGAGCAAC
TGGCTCGTTG

ACTATAARGA
TGATATTTCT

GAAAARTGAT
CTTTTTACTA

ACATTTTTTT
TGTAAAARDA

GGGGGGGETGT
CCCCCCCACA

TTAAATTTTT
AATTTAAAAA

CARAATCCCT
GTTTTAGGGA

TTCCAGTTTG
AAGGTCAAAC

AARGGGCGAA
TTTCCCGCTIT

ACCCTAATCA
TGGGATTAGT

ACCCTARAGG
TGGGATTTCC

GTGGCGAGAA
CACCGCTCTT

GGCRAGTGTA
CCGTTCACAT

ACCCGACGGA

AACAGCGGGG
TTGTCGCCCC

AAGCAGCGGC
TTCGTCGCCG

GCTTAGGCAC
CGAATCCGTG

ACCARAAGTGG
TGGTTTCACC

TGACGATGAC

ACTGCTACTG

HindIII

-

CCAATTTCTA

CGCTGACCAG
GCGACTGGTC

CTGTATAGCC
GACATATCGG

TCAGACCTAT
AGTCTGGATA

ATAAAABDGT
TATTTTTTCA

BSSHII
ABAGGCGCGC
TTTCCGCGCE

ATAAAGGGCC

CGGCGTGCAT
GCCGCACGTA

TGAGCAGCGT
ACTCGTCGCA

ATTTGCAACG
TARACGTTGC

GGAACCGARA
CCTTGGCTTT

CGTGGAGCCA
GCACCTCGGT

AAGCTTGACC TGTGAAGTGA ARAATGGCGC
TTCGAACTGG ACACTTCACT TTTTACCGCG

OGIII3

100.0%

- 3 S o

TGTCTGCCGT
ACAGACGGCA

ACATGAAATT
TGTACTTTAA

GTTAAATCAG
CAATTTAGTC

TATAAATCAA
ATATTTAGTT

GAACAAGAGT
CTTGTTCTCA

AAACCGTCTA
TTTGGCAGAT

AGTTTTTTGG
TCAARRAAACC

GAGCCCCCGA
CTCGGGGGCT

AGGAAGGGAA
TCCTTCCCTT

GCGGTCACGC
CGCCAGTGCG

TTAATTARAG
AATTAATTTC

GTAAACGTTA
CATTTGCAAT

CTCATTTTTT
GAGTAAAAAA

ARGAATAGAC
TTCTTATCTG

CCACTATTAA
GGTGATAATT

TCAGGGCGAT
AGTCCCGCTA

GGTCGAGGTG
CCAGCTCCAC

TTTAGAGCTT
AAATCTCGAA

GAAAGCGAAR
CTTTCGCTTT

TGCGCGTAAC
ACGCGCATTG

98

GGGGGGGEGGE
ceeecececece

ATATTTTGTT
TATARAACAA

AACCAATAGG
TTGGTTATCC

CGAGATAGGG
GCTCTATCCC

AGAACGTGGA
TCTTGCACCT

GGCCCACTAC
CCGGGTGATG

CCGTAAAGCA
GGCATTTCGT

GACGGGGARA
CTGCCCCTTT

GGAGCGGGCG
CCTCGCCCGC

CACCACACCC
GTGGTGTGGG

TTGGTCAGTG

ACCTTTCCGG
TGGAAAGGCC

TGTGACCGTG .

ACACTGGCAC

TGAACCATAA
ACTTGGTATT

~ -~~~

AGCGAATTCG
TCGCTTAAGC

CCCGCAGTTT
GGGCGTCAAA

AGATTGTGCG
TCTAACACGC

GCCGGCCTGG
CGGCCGGACC

AAAATTCGCG
TTTTAAGCGC

CCGAAATCGG
GGCTTTAGCC

TTGAGTGTTG
AACTCACAAC

CTCCAACGTC
GAGGTTGCAG

GAGAACCATC
CTCTTGGTAG

CTAAATCGGA
GATTTAGCCT

GCCGGCGAAC
CGGCCGCTTG

CTAGGGCGCT
GATCCCGCGA

GCCGCGCTTA
CGGCGCGAAT
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2001

2051

2101

2151

2201

2251

2301

2351

2401

2451

2501

2551

2601

2651

2701

2751

2801

2851

ATGCGCCGCT
TACGCGGCGA

GGGGGCTTAA
CCCCCGAATT

TTTTATCGGG
AAAATAGCCC

CCAGCTGCAT
GGTCGACGTA

TTGGGAGCCA
ARCCCTCGGT

ATTGCCCTTC
TAACGGGAAG

TGGTTTGECC
ACCABAACGGG

ATATAACATG
TATATTGTAC

CGCACCARCG
GCGTGGTTGC

CCATCTGATC
GGTAGACTAG

AGCATTTGCA
TCGTAAACGT

CCGTTCCGCT
GGCAAGGCGA

CAGCCAGACG
GTCGGTCTGC

GCGATTTGCT
CGCTAAACGA

ACCGTCCTCA
TGGCAGGAGT

CATCAAGARA
GTAGTTCTTT

GCATCCTGGT
CGTAGGACCA

CGCGAGAAGA
GCGCTCTTCT

ACAGGGCGCG
TGTCCCGCGC

GTGGGCTGCA
CACCCGACGT

TAGCCTCACT
ATCGGAGTGA

CAGTGAATCG
GTCACTTAGC

GGGTGGTTTT
CCCACCRARA

ACCGCCTGGC
TGGCGGACCG

CAGCAGGCGA
GTCGTCCGCT

AGCTGTCCTC
TCGACAGGAG

CGCAGCCCGG
GCGETCGGECC

GTTGGCAACC
CAACCGTTGG

TGGTTTGCTTG
ACCAARNCAAC

ATCGGCTGAA
TAGCCGACTT

CRAGACGCGCC
GTCTGCGCGG

GGTGGCCCAA
CCACCGGGTT

TGGGAGAAAA
ACCCTCTTTT

TAACGCCGGA
ATTGCGGCCT

CATCCRGCGG
GTAGGTCGCC

—

TTGTGCACCG
AACACGTGGC

TGCTAGACTA
ACGATCTGAT

AAACAARACG
TTTGTTTTGC

GCCCGCTTTC
CGGGCGAAAG

GCCAACGCGC
CGGTTGCGCE

TCTTTTCACC
AGARRAGTGG

CCTGAGAGAG
GGACTCTCTC

AARATCCTGTT
TTTAGGACAA

GGTATCGTCG
CCATAGCAGC

ACTCGGTAAT
TGAGCCATTA

AGCATCGCAG
TCGTAGCGTC

ARAACCGGAC
TTTTGGCCTG

TTTGATTGCG
AAACTAACGC

GAGACAGARC
CTCTGTCTTG

TGCGACCAGA
ACGCTGGTCT

TAATACTGTT
ATTATGACAA

ACATTAGTGC
TGTAATCACG

ATAGTTAATA
TATCAATTAT

CCGCTTTACA
GGCGAAATGT

99

GTGTTTAAAC
CACAAATTTG

GCCTCCTGTC
CGGAGGACAG

CAGTCGGGAR
GTCAGCCCTT

‘GGGGAGAGGC

CCCCTCTCCG

AGTGAGACGG
TCACTCTGCC

TTGCAGCAAG
AACGTCGTTC

TGATGGTGGT

ACTACCACCA

TATCCCACTA
ATAGGGTGAT

GGCACGCATT
CCGTGCGTAA

TGGGAACGAT
ACCCTTGCTA

ATGGCACTCC
TACCGTGAGG

BAGTGAGATAT
TCACTCTATA

TTAATGGGCC
AATTACCCGG

TGCTCCACGC
BACGAGGTGCG

GATGGGTGTC
CTACCCACAG

AGGCAGCTTC
TCCGTCGAAG

ATCAGCCCAC
TAGTCGGGTG

GGCTTCGACG
CCGAAGCTGC

CGGACCGGGG
GCCTGGCCCC

AGGAAGCCGC
TCCTTCGGCG

ACCTGTCGTG
TGGACAGCAC

GGTTTGCGTA
CCARACGCAT

GCAACAGCTG
CGTTGTCGAC

CGGTCCACGC
GCCAGGTGCG

CAGCGGCGGG
GTCGCCGECCC

CCGAGATGTC
GGCTCTACAG

GCGCCCAGCG
CECEGETCGL

GCCCTCATTC
CGGGAGTAAG

AGTCGCCTTC
TCAGCGGAAG

TTATGCCAGC
AATACGGTCG

AGCTARCRGC
TCGATTGTCG

CCAGTCGCGT
GGTCAGCGCA

TGGTCAGAGA
ACCAGTCTCT

CACAGCAATA
GTGTCGTTAT

TGACACGTTG
ACTGTGCAAC

CCGCTTCGTT
GGCGAAGCAA

I A 35/52 51
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2901

2951

3001

3051

3101

3151

3201

3251

3301

3351

3401

3451

3501

3551

3601

3651

3701

3751

3801

CTACCATCGA
GATGGTAGCT

ATCGCCGCGA
TAGCGGCGECT

AACGCCAATC
TTGCGGTTAG

TAGGAATGTA
ATCCTTACAT

TTCGCAGAAA
AAGCGTCTTT

AGAGACACCG
TCTCTGTGGC

TCACCACCCT
AGTGGTGGGA

AAGGTTTTGC
TTCCAARACG

GGCCAGGAAC
CCGGTCCTTG

GCCCCCCTGA
CGGGGGGACT

AACCCGACAG
TTGGGCTIGTC

CGTGCGCTCT
GCACGCGAGA

TTCTCCCTTC
AAGAGGGAAG

CTCAGTTCGG
GAGTCRAGCC

CCCCGTTCAG
GGGGCAAGTC

CCAACCCGGT
GGTTGGGCCA

AGGATTAGCA
TCCTAATCGT

GTGGCCTAAC
CACCGGATTG

TGCTGTAGCC

CACGACCACG
GTGCTGGTGC

CAATTTGCGA
GTTAAACGCT

AGCAACGACT
TCGTTGCTGA

ATTCAGCTCC
TAAGTCGAGG

CGTGGCTGGC
GCACCGACCG

GCATACTCTG
CGTATGAGAC

GAATTGACTC
CTTAACTGAG

GCCATTCGAT
CGGTAAGCTA

CGTAAABRAGG
GCATTTTTCC

CGAGCATCAC
GCTCGTAGTG

GACTATARAG
CTGATATTIC

CCTGTTCCGA
GGACAAGGCT

GGGARGCGTG
CCCTTCGCAC

'TGTAGGTCGT

ACATCCAGCA

CCCGACCGCT
GGGCTGGCGA

AAGACACGAC
TTCTGTGCTG

GAGCGAGGTA
CTCGCTCCAT

TACGGCTACA
ATGCCGATGT

AGTTACCTTC

CTGGCACCCA
GACCGTGGGT

CGGCGCETGC
GCCGCGCACG

GTTTGCCCGC
CARACGGGCG

GCCATCGCCG
CGGTAGCGGC

CTGGTTCACC
GACCAAGTGG

CGACATCGTA
GCTGTAGCAT

TCTTCCGGGC
AGAAGGCCCG

GCTAGCCATG
CGATCGGTAC

CCGCGTTGCT
GGCGCAACGA

AARAATCGAC
TTTTTAGCTG

ATACCAGGCG
TATGGTCCEC

CCCTGCCGCT
GGGACGGCGA

GCGCTTTCTC
CGCGAAAGAG

TCGCTCCAAG
AGCGAGGTTC

GCGCCTTATC
CGCGGAATAG

TTATCGCCAC
AATAGCGGTG

TGTAGGCGGT
ACATCCGCCA

CTAGAAGAAC
GATCTTCTTG

GGARARAGAG

100

GTTGATCGGC
CAACTAGCCG

AGGGCCAGAC
TCCCGGTCTG

CAGTTGTTGT
GTCAACAACA

CTTCCACTTT
GAAGGTGAAA

ACGCGGGAAA
TGCGCCCTTT

TAACGTTACT
ATTGCAATGA

GCTATCATGC
CGATAGTACG

TGAGCAAAAG
ACTCGTTTTC

GGCGTTTTTC
CCGCAAAARG

GCTCAAGTCA
CGAGTTCAGT

TTTCCCCCTG
AARGGGGGAC

TACCGGATAC
ATGGCCTATG

ATAGCTCACG
TATCGAGTGC

-~

CTGGGCTGTG
GACCCGACAC

CGGTAACTAT
GCCATTGATA

TGGCAGCAGC
ACCGTCGTCG

GCTACAGAGT
CGATGTCTCA

AGTATTTGGT
TCATAAACCA

TTGGTAGCTC

GCGAGATTTA
CGCTCTAAAT

TGGAGGTGGC
ACCTCCACCG

GCCACGCGGT
CGGTGCGCCA

TTCCCGCGTT
AAGGGCGCAA

CGGTCTGATA
GCCAGACTAT

GGTTTCACAT
CCAAAGTGTA

CATACCGCGA
GTATGGCGCT

GCCAGCAARA
CGGTCGTTTT

CATAGGCTCC
GTATCCGAGG

GAGGTGGCGA
CTCCACCGCT

GAAGCTCCCT
CTTCGAGGGA

CTGTCCGCCT
GACAGGCGGA

CTGTAGGTAT
GACATCCATA

— s - s

TGCACGAACC
ACGTGCTTGG

CGTCTTGAGT
GCAGAACTCA

CACTGGTAAC
GTGACCATTG

TCTTGAAGTG
AGAACTTCAC

ATCTGCGCTC
TAGACGCGAG

TTGATCCGGC

I A £%36/52 51
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ACGACATCGG TCAATGGAAG CCTTTTTCTC AACCATCGAG AACTAGGCCG
3851 AAACAAACCA CCGCTGGTAG CGGTGGTTTT TTTGTTTGCA AGCAGCAGAT
TTTGTTTGGT GGCGACCATC GCCACCABAA AAACAAACGT TCGTCGTCTA
3901 TACGCGCAGA ARAAAAGGAT CTCAAGAAGA TCCTTTGATC TTTTCTACGG
ATGCGCGTCT TTTTTTCCTA GAGTTCTTCT AGGAAACTAG AAAAGATGCC
3951 GGTCTGACGC TCAGTGGAAC GAAAACTCAC GTTAAGGGAT TTTGGTCAGA
CCAGACTGCG AGTCACCTTG CTTTTGAGTG CAATTCCCTA AAACCAGTCT
4001 TCTAGCACCA GGCGTTTAAG GGCACCAATA ACTGCCTTAA AAAAATTACG
AGATCGTGGEGT CCGCAAATTC CCGTGGTTAT TGACGGAATT TTTTTAATGC
4051 CCCCGCCCTG CCACTCATCG CAGTACTGTT GTAATTCATT AAGCATTCTG
GGGGCGGGAC GGTGAGTAGC GTCATGACAA CATTAAGTAA TTCGTAAGAC
4101 CCGACATGGA AGCCATCACA AACGGCATGA TGAACCTGAAR TCGCCAGCGG
GGRCTGTACCT TCGETAGTGET TTGECCGETACT ACTTGGACTT AGCGGTCGCC
4151 CATCAGCACC TTGTCGCCTT GCGTATAATA TTTGCCCATA GTGAAAACGG
GTAGTCGEGTGGE AACAGCGGAA CGCATATTAT AAACGGGTAT CACTTTTGCC
4201 GGGCGAAGAA GTTGTCCATA TTGGCTACGT TTAAATCAAA ACTGGTGAAA
CCCGCTTCTT CRACAGGTAT AACCGATGCA AATTTAGTTT TGACCACTTT
4251 CTCACCCAGG GATTGGCTGA GACGAAAAAC ATATTCTCAA TAAACCCTTT
GAGTGGGTCC CTAACCGACT CTGCTTTTTG TATAAGAGTT ATTTGGGAAA
4301 AGGGAAATAG GCCAGGTTTT CACCGTAACA CGCCACATCT TGCGAATATA
TCCOTTTATC CGGTCCAAAA GTGGCATTGT GCGGTGTAGA ACGCTTATAT
4351 TGTGTAGAAA CTGCCGGAAA TCGTCGTGGT ATTCACTCCA GAGCGATGAA
ACACATCTTT GACGGCCTTT AGCAGCACCA TAAGTGAGGT CTCGCTACTT
4401 AACGTTTCAG TTTGCTCATG GAARAACGGTG TAACBAGGGT GAACACTATC
TTGCAAAGTC AAACGAGTAC CTTTTGCCAC ATTGTTCCCA CTTGTGATAG
4451 CCATATCACC AGCTCACCGT CTTTCATTGC CATACGGAAC TCCGGGTGAG
GGTATAGTGG TCGAGTGGCA GAAAGTAACG GTATGCCTTG AGGCCCACTC
4501 CATTCATCAG GCGGGCAAGA ATGTGAATAA AGGCCGGATA AAACTTGTGC
GTAAGTAGTC CGCCCGTTCT TACACTTATT TCCGGCCTAT TTTGAACACG
4551 TTATTTTTCT TTACGGTCTT TAAAAAGGCC GTAATATCCA GCTGAACGGT
AATAAAAAGA AATGCCAGAA ATTTTTCCGG CATTATAGGT CGACTTGCCA
4601 CTGGTTATAG GTACATTGAG CAACTGACTG AAATGCCTCA AAATGTTCTT
CACCAATATC CATGTAACTC GTTGACTGAC TTTACGGAGT TTTACAAGAA
4651 TACGATGCCA TTGGGATATA TCAACGGTGG TATATCCAGT GATTTTTTTC
ATGCTACGGT AACCCTATAT AGTTGCCACC ATATAGGTCA CTAAAAAAAG
4701 TCCATTTTAG CTTCCTTAGC TCCTGAARAT CTCGATAACT CAAAARATAC
AGGTAAAATC GAAGGAATCG AGGACTTTTA GAGCTATTGA GTTTTTTATG
4751 GCCCGGTAGT GATCTTATTT CATTATGGTG AAAGTTGGAA CCTCACCCGA

101
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4801

4851

49501

4951

5001

CGGGCCATCA

CGTCTAATGT
GCAGATTACA

ATGCTTCCGG
TACGAAGGCC

mmmos==sx

CACAGGAAAC
GTGTCCTTIG

AAAAATGAAA
TTTTTACTTT

CTACCGTAGC
GATGGCATCG

CTAGAATAAA GTAATACCAC

GAGTTAGCTC ACTCATTAGG
CTCAATCGAG TGAGTAATCC

CTCGTATGTT GTGTGGAATT
GAGCATACAA CACACCTTAA

AGCTATGACC ATGATTACGA
TCGATACTGG TACTAATGCT

AAGACAGCTA TCGCGATTGC
TTCTGTCGAT AGCGCTAACG

ECoORV

— -

GCAGGCCGAT
CGTCCGGCTA

102

TTTCAACCTT

CACCCCAGGC
GTGGGGTCCG

GTGAGCGGAT
CACTCGCCTA

ATTTCTAGAT
TAAAGATCTA

AGTGGCACTG
TCACCGTGAC

GGAGTGGGCT

TTTACACTTT
AAATGTGAAR

AACAATTTCA
TTGTTAAAGT

AACGAGGGCA
TTGCTCCCGT

GCTGGTTTCG
CGACCAAAGC

I A F38/52 51
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M13 & & 314 (100.0%)
8D A7 Eco RV (87)
AC | Sex Al (123)
MRNALAC s4n5 Ace 651 (191)
-1B Kpn 1(195)
-3 Xma 1 (205)
CAP 4%, ‘\ __Ava 1(205)
Bt s 1| | Ty ~ ! Sima 1Q07)
“10cat \",Q; . Bsu 361 (252)
cal & AN BamH 1 (277)
-3, ‘ 4 \\ Bbs 1(335)
N 4 AN Bpu Al (335)
RN::\:\§ s \% b 3 (368)
A 1 iy pMorph18-Fab-GPCB i
"ON " A\ Mse 1@
® 0N \ Dre m @3y
oA ',»'; \ ""\\ Stu 1(722)

CABEX2 A&
Apa L1 (2803)

e

RANER
1 A3 &, /
Genll- k. o

&

\\\Bsz EX (887)
Xho I (953)

“"‘\ va 1(953)
\ Nep 'V (1040)
Sfis 1(1040)
Bst BI (1040)
Bss HII (1104)
Sty 1(1147)
Cel T (1171)
Blp 1(1171)
EcoR 1(1481)
gillseq8 (100.0%)
Cla 1(1635)
ASC
gliss
A>C
C>A
Hind TN (1962)
OGII3(100.0%)
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o

51

101

151

201

251

301

351

401

451

501

TCAGATAACG
AGTCTATTGC

GCACTGGCTG
CGTGACCGAC

GCCGCCTTCA
CGGCGGAAGT

GCGGCAGCAG
CGCCGTCGTC

o o~

— o s

o~ o e -

TTGCCCGGGA
AACGGGCCCT

Bsu36l

CTCAGGCGTG
GAGTCCGCAC

GCCTTGCGAT
CGGAACGCTA

CAGAGCTATG
GTCTCGATAC

AGGGCAAAAR
TCCCGTTTTT

GTTTCGCTAC
CAAAGCGATG

GTGAGTGGCG
CACTCACCGC

CAGCAACATT
GTCGTTGTAA

CGGCGCCGAA
GCCGCGGCTT

CCGGATCGTT
GGCCTAGCAA

TACGGGCCTG
ATGCCCGGAC

ATGAAAAAGA

TACTTTTTCT

CGTAGCGCAG
GCATCGCGTC

CAGCTATCGC GATTGCAGTG
GTCGATAGCG CTAACGTCAC

~ o~

GCCGATATCG TGCTGACCCA
CGGCTATAGC ACGACTGGGT

/2 L ) #540/52 110

— - .

CACCAGGTCA
GTGGTCCAGT

GCGTGTGACC
CGCACACTGG

ATCTCGTGTA
TAGAGCACAT

oyt ot s b

o oy s

GGCAGCAACT
CCGTCGTTGA

ATGTGAGCTG
TACACTCGAC

TATGATAACA
ATACTATTGT

ACTGCTGATT
TGACGACTAA

ot s o s o

TTAGCGGATC CARARAGCGGC
AATCGCCTAG GTTTTCGCCG

~ s - -~

o~

CAAAGCGAAG ACGAAGCGGA
GTTTCGCTTC TGCTTCGCCT

Bsu3el

o~ o - e et e

ACATGCCTCA
TGTACGGAGT

~ o

CCGTTCTTGG CCAGCCGAAA GCCGCACCGA GTGTGACGCT
GGCAAGAACC GGTCGGCTTT CGGCGTGGCT CACACTGCGA

GGCTGTGTTT GGCGGCGGCA
CCGACACARA CCGCCGCCGT

Dralll

B

AGCAGCGAAG AATTGCAGGC GAACAAAGCG ACCCTGGTGT
TCGTCGCTTC TTAACGTCCG CTTGTTTCGC TGGGACCACA

CGACTTTTAT CCGGGAGCCG TGACAGTGGC CTGGAAGGCA

14 ()

104

GTACCAGCAG
CATGGTCGTC

Bsu36l

ACCAGCGTCC
TGGTCGCAGG

ACCAGCGCGA
TGGTCGCGCT

TTATTATTGC
AATAATAACG

CGAAGTTTAA
GCTTCAAATT

GTTTCCGCCG
CAAAGGCGGC

GCCTGATTAG
CGGACTAATC

GATAGCAGCC
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551

601

651

701

751

801

851

901

951

1001

1051

1101

GCTGAARATA

CCGTCAAGGC
GGCAGTTCCG

AAGTACGCGG
TTCATGCGCC

CCACAGAAGC
GGTGTCTTCG

AAACCGTTGC
TTTGGCAACG

ATGAAACAAR
TACTTTGTTT

TGTTACCAAA
ACAATGGTTT

AACCGACCCA
TTGGCTGGGT

TCCACGTCTG
AGGTGCAGAC

ot

-~

CCTCGAGTGG
GGAGCTCACC

CCAGCCTGAA
GGTCGGACTT

GTGGTGCTGA
CACCACGACT

BssHII

TTGCGCGCGT
AACGCGCGCA

GGCCCTCGGC

GGGAGTGGAG
CCCTCACCTC

-CCAGCAGCTA

GGTCGTCGAT

TACAGCTGCC
ATGTCGACGG

GCCGACTGAG
CGGCTGACTC

GCACTATTGC
CGTGATAACG

ACTGTCACCG

ACCACCACAC
TGGTGGTGTG

TCTGAGCCTG
AGACTCGGAC

AGGTCACGCA
TCCAGTGCGT

GCCTGATAAG
CGGACTATTC

ACTGGCACTC
TGACCGTGAG

- s ot s

GCCCAGGTGC
CGGGTCCACG

AACCCTGACC
TTGGGACTGG

GCGTTGGCGT
CGCAACCGCA

CTGGCTCTGA
GACCGAGACT

AACGCGTCTG
TTGCGCAGAC

CTATGACCRA
GATACTGGTT

TCTCCTCGTT
AGAGGAGCAA

AATTGAARAGA
TTAACTTTCT

CTGACCTGTA
GACTGGACAT

GGGCTGGATT
CCCGACCTAA

TTGATTGGGA
AACTARCCCT

ACCATTAGCA
TGGTAATCGT

CATGGACCCG
GTACCTGGGC

ATCGTGGTGC
TAGCACCACG

BlpI

~— o~

GACCTTCCGT

CCTCCAAACA
GGAGGTTTGT

ACGCCTGAGC
TGCGGACTCG

TGAGGGGAGC
ACTCCCCTCG

-~ o - —

CATGCGTAGG
GTACGCATCC

TTACCGTTGC
AATGGCAACG

AAGCGGCCCE
TTCGCCGGGC

o

CCTTTTCCGG
GGAAAAGGCC

CGCCAGCCGC
GCGGTCGGCG

TGATGATAAG
ACTACTATTC

—~ o~ o~

-~~~

AAGATACTTC
TTCTATGAAG

GTGGATACGG
CACCTATGCC

TTTTGATTAT
AARAACTAATA

105

CTATCGTCGG

AAGCAACAAC
TTCGTTGTTG

AGTGGAAGTC
TCACCTTCAG

ACCGTGGAARA
TGGCACCTTT

AGAAAATAAR
TCTTTTATTT

TCTTCACCCC
AGAAGTGGGG

GCCCTGGTGA
CGGGACCACT

ATTTAGCCTG
TAAATCGGAC

CTGGGAARGC
GACCCTTTCG

TATTATAGCA
ATAATATCGT

~

~

GAAAAATCAG
CTTTTTAGTC

CCACCTATTA
GGTGGATAAT

——— o~ o~

TGGGGCCAAG
ACCCCGGTTC
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StyI CelIl

1151 GCACCCTGGT GACGGTTAGC TCAGCGTCGA CCAAAGETCC AAGCGTGTTT
CGTGGGACCA CTGCCAATCG AGTCGCAGCT GGTTTCCAGG TTCGCACAAA

1201 CCGCTGGCTC CGAGCAGCAA AAGCACCAGC GGCGGCACGG CTGCCCTGRE
GGCGACCGAG GCTCGTCGTT TTCGTGGTCG CCGCCGTGCC GACGGGACEE

1251 CTGCCTGGTT AAAGATTATT TCCCGGAACC AGTCACCGTG AGCTGGAACA
GACGGACCAA TTTCTAATAA AGGGCCTTGG TCAGTGGCAC TCGACCTTGT

1301 GCGGGGCGCT GACCAGCGGC GTGCATACCT TTCCGGCGGT GCTGCAAAGC
CGCCCCGCGA CTGETCGCCGE CACGTATGGA AAGGCCGCCA CGACGTTTCG

1351 AGCGGCCTGT ATAGCCTGAG CAGCGTTGTG ACCGTGCCGA GCAGCAGCTT
TCGCCGGACA TATCGGACTC GTCGCAACAC TGGCACGGCT CGTCGTCGAA

1401 AGGCACTCAG ACCTATATTT GCAACGTGAA CCATAAACCG AGCAACACCA
TCCGTGAGTC TGGATATAAA CGTTGCACTT GGTATTTGGC TCGTTGTGGT

ECORI

1451 AAGTGGATAA AAAAGTGGAA CCGAAAAGCG AATTCGGGGG AGGGAGCEGE
TTCACCTATT TTTTCACCTT GGCTTTTCGC TTAAGCCCCC TCCCTCGCCC

1501 AGCGGTGATT TTGATTATGA AAAGATGGCA AACGCTAATA AGGGGGCTAT
TCGCCACTAA AACTAATACT TTTCTACCGT TTGCGATTAT TCCCCCGATA

glllisegS 100.0%

1551 GACCGAAAAT GCCGATGAAA ACGCGCTACA GTCTGACGCT AAAGGCAAAC

CTGGCTTTTA CGGCTACTTT TGCGCGATGT CAGACTGCGA TTTCCGTTTG
ClaI

1601 TTGATTCTGT CGCTACTGAT TACGGTGCTG CTATCGATGG TTTCATTGGT
AACTAAGACA GCGATGACTA ATGCCACGAC GATAGCTACC AAAGTAACCA

1651 GACGTTTCCG GCCTTGCTAA TGGTAATGGT GCTACTGGTG ATTTTGCTGG
CTGCAAAGGC CGGAACGATT ACCATTACCA CGATGACCAC TAARACGACC

1701 CTCTAATTCC CAAATGGCTC AAGTCGGTGA CGGTGATAAT TCACCTTTARA
GAGATTAAGG GTTTACCGAG TTCAGCCACT GCCACTATTA AGTGGAAATT

1751 TGAATAATTT CCGTCAATAT TTACCTTCCC TCCCTCAATC GGTTGAATGT
ACTTATTAAA GGCAGTTATA AATGGAAGGG AGGGAGTTAG CCAACTTACA

1801 CGCCCTTTTG TCTTTGGCGC TGGTAAACCA TATGAATTTT CTATTGATTG
GCGGGAAARAC AGAAACCGCG ACCATTTGET ATACTTAAAA GATAACTAAC

1851 TGACAAAATA AACTTATTCC GTGGTGTCTT TGCGTTTCTT TTATATGTTG
ACTGTTTTAT TTGAATAAGG CACCACAGAA ACGCAAAGAA AATATACAAC

1901 CCACCTTTAT GTATGTATTT TCTACGTTTG CTAACATACT GCGTAATAAG
GGTGGAAATA CATACATAAA AGATGCARAC CGCATTATTC

GATTGTATGA
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o

1951

2001

2051

2101

2151

2201

2251

2301

2351

2401

2451

2501

2551

2601

2651

2701

2751

GAGTCTTGAT
CTCAGAACTA

ACATTTTTTT
TGTAAAAAAA

TAAAATTCGC
ATTTTAAGCG

GCCGARATCG
CGGCTTTAGC

GTTGAGTGTT
CAACTCACAR

ACTCCAACGT
TGAGGTTGCA

CGAGAACCAT
GCTCTTGGTA

ACTAAATCGG
TGATTTAGCC

AGCCGGCGAR
TCGGCCGCTT

GCTAGGGCGC
CGATCCCGCG

CGCCGCGCTT
GCGGCGCGAA

AGGCCAGCAA
TCCGGTCGTT

TCCATAGGCT
AGGTATCCGA

CAGAGGTGGC
GTCTCCACCG

TGGAAGCTCC
ACCTTCGAGG

ACCTGTCCGC
TGGACAGGCG

CGCTGTAGGT
GCGACATCCA

s s s

HindIII

AAGCTTGACC TGTGAAGTGA AAAATGGCGC
TTCGAACTGG ACACTTCACT TTTTACCGCG

OGIII3

100.0%

TGTCTGCCGT
ACAGACGGCA

GTTAAATTTIT
CAATTTAAAR

GCAAAATCCC
CGTTTTAGGG

GTTCCAGTTT
CARGGTCAAA

CAAAGGGCGA
GTTTCCCGCT

CACCCTAATC
GTGGGATTAG

AACCCTAAAG
TTGGGATTTC

CGTGGCGAGA
GCACCGCTCT

TGGCAAGTGT
ACCGTTCACA

AATGCGCCGC
TTACGCGGCG

AAGGCCAGGA
TTCCGGTCCT

cceeeececT
GGCGGGGGGA

GAAACCCGAC
CTTTGGGCTG

CTCGTGCGCT
GAGCACGCGA

CTTTCTCCCT
GAAAGAGGGA

ATCTCAGTTC
TAGAGTCAAG

TTAATGAAAT
AATTACTTTA

TGTTAAATCA
ACAATTTAGT

TTATAAATCA
AATATTTAGT

GGAACAAGAG
CCTTGTTCTC

AAAACCGTCT
TTTTGGCAGA

AAGTTTTTTG
TTCAAARAAC

GGAGCCCCCG
CCTCGGGGGC

AAGGAAGGGA
TTCCTTCCCT

AGCGGTCACG
TCGCCAGTGC

TACAGGGCGC
ATGTCCCGCG

ACCGTAAARRA
TGGCATTTTT

GACGAGCATC
CTGCTCGTAG

AGGACTATAA
TCCTGATATT

CTCCTGTTCC
GAGGACAAGG

TCGGGAAGCG
AGCCCTTCGC

GGTGTAGGTC
CCACATCCAG
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TGTARACGTT
ACATTTGCAA

GCTCATTTTT
CGAGTAAAAA

AAAGAATAGA
TTTCTTATCT

TCCACTATTA
AGGTGATAAT

ATCAGGGCGA
TAGTCCCGCT

GGGTCGAGGT
CCCaGCTCCA

ATTTAGAGCT
TAAATCTCGA

AGAAAGCGAA
TCTTTCGCTT

CTGCGCGTAA
GACGCGCATT

GTGCTAGCCA
CACGATCGGT

GGCCGCGTTG
CCGGCGCAAC

ACAAAANTCG
TGTTTTTAGC

AGATACCAGG
TCTATGGTCC

GACCCTGCCG
CTGGGACGGC

TGGCGCTTTC
ACCGCGAAAG

GTTCGCTCCA
CAAGCGAGGT

AGATTGTGCG
TCTAACACGC

AATATTTTGT
TTATAAAACA

TAACCAATAG
ATTGGTTATC

CCGAGATAGG
GGCTCTATCC

AAGAACGTGG
TTCTTGCACC

TGGCCCACTA
ACCGGGTGAT

GCCGTAAAGC
CGGCATTTCG

TGACGGGGAA
ACTGCCCCTT

AGGAGCGGGC
TCCTCGCCCG

CCACCACACC
GGTGGTGTGG

TGTGAGCAAA
ACACTCGTTT

CTGGCGTTTT
GACCGCAAAA

ACGCTCAAGT
TGCGAGTTCA

CGTTTCCCCC
GCAAAGGGGG

CTTACCGGAT
GAATGGCCTA

TCATAGCTCA
AGTATCGAGT

AGCTGGGCTG
TCGACCCGAC
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2801 TGTGCACGAA CCCCCCGTTC AGTCCGACCG CTGCGCCTTA TCCGGTAACT
ACACGTGCTT GGGGGGCAAG TCAGGCTGGC GACGCGGAAT AGGCCATTGA
2851 ATCGTCTTGA GTCCAACCCG GTAAGACACG ACTTATCGCC ACTGEGECAGCA
TAGCAGAACT CAGGTTGGGC CATTCTGTGC TGAATAGCGG TGACCGTCGT
2901 GCCACTGGTA ACAGGATTAG CAGAGCGAGG TATGTAGGCG GTGCTACAGA
CGGTGACCAT TGTCCTAATC GTCTCGCTCC ATACATCCGC CACGATGETCT
2951 GTTCTTGAAG TGGTGGCCTA ACTACGGCTA CACTAGAAGA ACAGTATTTG
CARGAACTTC ACCACCGGAT TGATGCCGAT GTGATCTTCT TGTCATAAAC
3001 GTATCTGCGC TCTGCTGTAG CCAGTTACCT TCGGRAAAAG AGTTGGTAGC
CATAGACGCG AGACGACATC GGTCAATGGA AGCCTTTTTC TCAACCATCG
3051 TCTTGATCCG GCAAACAAAC CACCGCTGGT AGCGGTGGTT TTTTTGTTITG
AGAACTAGGC CGTTTGTTTG GTGGCGACCA  TCGCCACCAA AAADACAAAC
3101 CARGCAGCAG ATTACGCGCA GARAAAAAGG ATCTCAAGAA GATCCTTTGA
GTTCGTCGTC TAATGCGCGT CTTTTTTTCC TAGAGTTCTT CTAGGAAACT
3151 TCTTTTCTAC GGEGETCTGAC GCTCAGTGGA ACGARAACTC ACGTTAAGGG
AGAARAGATG CCCCAGACTG CGAGTCACCT TGCTTTTGAG TGCAATTCCC
3201 ATTTTGETCA GATCTAGCAC CAGGCGTTTA‘AGGGCACCAA TAACTGCCTT
TAAAACCAGT CTAGATCGTG GTCCGCAAAT TCCCGTGGTT ATTGACGGAA
3251 AARAAAATTA CGCCCCGCCC TGCCACTCAT CGCAGTACTG TTGTAATTCA
TTTTTTTAAT GCGGGGECEGG ACGGTGAGTA GCGTCATGAC AACATTAAGT
3301 TTAAGCATTC TGCCGACATG GAAGCCATCA CAAACGGCAT GATGAACCTG
AATTCGTAAG ACGGCTGTAC CTTCGGTAGT GTTTGCCGTA CTACTTGGAC
3351 AATCGCCAGC GGCATCAGCA CCTTGTCGCC TTGCGTATAA TATTTGCCCA
TTAGCGGTCCG CCGTAGTCGT GGAACAGCGG AACGCATATT ATAAMCGGGT
3401 TAGTGARAAC GGGGGCGAAG AAGTTGTCCA TATTGGCTAC GTTTAAATCA
ATCACTTTTG CCCCCGCTTC TTCAACAGGT ATAACCGATG CAAATTTAGT
3451 AARCTGGTGA AACTCACCCA GGGATTGGCT GAGACGAAAA ACATATTCTC
TTTGACCACT TTGAGTGGGT CCCTAACCGA CTCTGCTTTT TGTATAAGAG
3501 AATAAACCCT TTAGGGAAAT AGGCCAGGTT TTCACCGTAA CACGCCACAT
TTATTTGGG2A AATCCCTTTA TCCGGTCCAA AAGTGGCATT GTGCGGTGTA
3551 CTTGCGAATA TATGTGTAGA AACTGCCGGA AATCGTCGTG GTATTCACTC
GAACGCTTAT ATACACATCT TTGACGGCCT TTAGCAGCAC CATAAGTGAG
+1
3601 CAGAGCGATG AARACGTTTC AGTTTGCTCA TGGAAAACGGE TGTRACAAGG
GTCTCGCTAC TTTTGCAAAG TCAARACGAGT ACCTTTTGCC ACATTGTTCC
3651 GTGAACACTA TCCCATATCA CCAGCTCACC GTCTTTCATT GCCATACGGA
CACTTGTGAT AGGGTATAGT GGTCGAGTGG CAGAAAGTAA CGGTATGCCT
3701 ACTCCGGGTG AGCATTCATC AGGCGGGCAA GAATGTGAAT AAAGGCCGGA
TGAGGCCCAC TCGTAAGTAG TCCGCCCGTT CTTACACTTA TTTCCGGCCT
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o

3751

3801

3851

3901

3951

4001

4051

4101

TAARACTTGT
ATTTTGAACA

CAGCTGAACG
GTCGACTTGC

CAARATGTTC
GTTTTACAAG

GTGATTTTTT
CACTARRAAA

CTCAAAAAAT
GAGTTTTTTA

AACCTCACCC
TTGGAGTGGG

GCTTTACACT
CGAAATGTGA

ATAACAATTT
TATTGTTARA

GCTTATTTTT
CGAATAARAA

GTCTGGTTAT
CAGACCAATA

TTTACGATGC
AAATGCTACG

TCTCCATTTT
AGRAGGTRARR

ACGCCCGGTA
TGCGGGCCAT

GACGTCTAAT
CTGCAGATTA

TTATGCTTCC
AATACGAAGG

M13

B3l

CTTTACGGTC
GAAATGCCAG

AGGTACATTG
TCCATGTAAC

CATTGGGATA
GTAACCCTAT

AGCTTCCTTA
TCGAAGGART

GTGATCTTAT
CACTAGAATA

GTGAGTTAGC
CACTCAATCG

GGCTCGTATG
CCGAGCATAC

TTTAAARAAGG
AAATTTTTCC

AGCARCTGAC
TCGTTGACTG

TATCAACGGT
ATAGTTGCCA

GCTCCTGAAA
CGAGGACTTT

TTCATTATGG
AAGTAATACC

TCACTCATTA
AGTGAGTAAT

TTGTGTGGAA
AACACACCTT

100.0%

CACACAGGAA ACAGCTATGA CCATGATTAC
GTGTGTCCTT TGTCGATACT GGTACTAATG
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CCGTAATATC
GGCATTATAG

TGAAATGCCT
ACTTTACGGA

GGTATATCCA
CCATATAGGT

ATCTCGATAA
TAGAGCTATT

TGAAAGTTGG
ACTTTCAACC

GGCACCCCAG
CCGTGGGGTC

TTGTGAGCGG
AACACTCGCC

GAATT
CTTAA

/2 L ) H545/52 1
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MS-GPC-1:
VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARQYGHRGGFDHWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGESSHIGENYSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDFENE
SVFGGGTKLTVLG

MS-GPC2:

VH
QVQLQASGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPGRGL
EWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTA
VYYCARSHNKKWRFYNLYSLYDFDFWGQGTLVTVSS

VL
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLI
YGASSRATGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQESGFPY
TFGQGTKVEIKRT

MS-GPC3:

VH
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYYMHWVRQAPGQGLE
WMGWINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSSLRSEDTAV
YYCARLSTRMDPWGQGTLVTVSS

VL
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DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLI

YGASSRATGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQDDNFPIT
FGQGTKVEIKRT

MS-GPC4:

VH |
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARYYVYSVGYGVTHYDDVWGQGTLVTVSS

VL
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLI
YGASSRATGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQDYSYPS
TFGQGTKVEIKRT

MS-GPC&:

VH
QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLE
WMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYY
CARHSFFDYWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQTARISCSGDALGDKYASWYQQKPGQAPVLVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDNVDIS
VFGGGTKLTVLG

MS-GPC-6

VH
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLE
WVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARGYGRYSPDLWGQGTLVTVSS
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VL
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLI
YGASSRATGVPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQYSNLPF
TFGQGTKVEIKRT

MS-GPC7:

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSQNGFYGGNLDIWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSRDPSN
VVFGGGTKLTVLG

MS-GPC-8

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDMPQ
AVFGGGTKLTVLG

MS-GPC-10

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARQLHYRGGFDLWGQGTLVTVSS
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VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI

YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLTM
GVFGGGTKLTVLG

MS-GPC11:

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARsqgyrggldvWGQGTLVTVSS

VL ,
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYGIY
VFGGGTKLTVLG

MS-GPC14:

VH
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLE
WVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARSSMPMYGEGFDLWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQTARISCSGDALGDKYASWYQQKPGQAPVLVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSYDFGVSH
SVFGGGTKLTVLG

MS-GPC15:
VH
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EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLE
WVSAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY
YCARFYYSHVLAMDNWGQGTLVTVSS

VL
DIELTQPPSVSVAPGQTARISCSGDALGDKYASWYQQKPGQAPVLVIY
DDSDRPSGIPERFSGSNSGNTATLTISGTQAEDEADYYCQSRDIHIHNE
VFGGGTKLTVLG

MS-GPC16:

VH
QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPGRGL
EWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTA
VYYCARTQLYYFDYWGQGTLVTVSS

VL
DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYLDWYLQKPGQS
PQLLIYLGSNRASGVPDRFSGSGSGTDFTLKISRVEAEDVGVYYCQQY
NSYPRTFGQGTKVEIKRT

MS-GPC-8-6

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYDH
YVFGGGTKLTVLG

MS-GPC-8-10
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VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLIRH
VFGGGTKLTVLG

MS-GPC-8-17

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDFSV
YVFGGGTKLTVLG

MS-GPC-8-27
VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDMNV
HVFGGGTKLTVLG
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MS-GPC-8-6-13

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSESNIGANYVTWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDYDH
YVFGGGTKLTVLG

MS-GPC-8-10-57
VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS
VL

. DIVLTQPPSVSGAPGQRVTISCSGSESNIGNNYVQWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDLIRH
VFGGGTKLTVLG

MS-GPC-8-27-41

VH
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALE
WLALIDWDDDKYYSTSLKTRLTISKDTSKNQVVLTMTNMDPVDTATYY
CARSPRYRGAFDYWGQGTLVTVSS

VL
DIVLTQPPSVSGAPGQRVTISCSGSESNIGNNYVQWYQQLPGTAPKLLI
YDNNQRPSGVPDRFSGSKSGTSASLAITGLQSEDEADYYCQSYDMNV
HVFGGGTKLTVLG
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