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1. —#FiR Bk A 47 CD28 44k,
2. BFIER 1 94K, PTRIAR A —Fra -3k,
5 3. BAIER 1 B4R, BT AR A —FF ARALIUK.,
4. BAER 134K, BT ARk LA 6.4 SEQID NO: 2 5 SEQID
NO: 4 ¥4 REABAF T TER.,
5. BAIER g3k, Frid ik LA €.4-SEQ ID NO: 2 #= SEQ ID
NO: 4 # ¢ BABA NG TER,
10 6. A ER 1 8y 4dh, AL AR A €4 SEQID NO: 6 % SEQ ID
NO: 8 v ey B ABFINTER,
7. BRF) 2R HAR, AT AR B 6,4 SEQ ID NO: 6 4= SEQ ID
NO: 8 F e AABRA TG TER,
8. — MBI A B R 1 M IRl 5 ML,
15 9. MAIRR 8 W 2 HB, FrESMFBRea st SEQ ID NO:
1. SEQIDNO: 2, SEQIDNO: 3 #2 SEQID NO: 4 44 £ v —# 3 4 %
BR.
10. —Fr @2 F 2K 8 ¢) S HMFBRYKZHAK,
1. —FaaRAER 8 EHFRNEI ML,
20 12, —Fr @R ARRK 10 69 L ABIRE B Lm0,
13, —#F 4 FIRBRA U CD28 ik 50k, ATk ik euis:
EELSTHARKRRZGEMRT, BHIAZR1 F w8,
TP IR 3 Frdly F AT R R 6 UK,
14, —F 4 = REBEA I CD28 Itk by 7 5k, T F ik eLis:
25 EELSTHARKRREGEMT, BHRIRAEZR 1285 20k,
FANET R 3 Sl B PT R A 8 K.,
15, —F4 F IR B A 3w CD28 Jidked 7k, Fridk ik @Lis:
BAAEKR TR E I WET;
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BELSTHAFIREREGEMN T, BRITRE I @R, AR
T HM P &I R K B AR,

16. BAERK 1S 95k, L P ATk 2 8 e84 § SEQ ID NO:
1. SEQIDNO:2. SEQIDNO: 3 #2 SEQIDNO: 4 #4 2V —F $ 4z %

5 B,

17. —# 4 F RS A 37 CD28 uikeg 7 ik, ATk ik .35,

PR AR 10 SR B BAARTINE B EWmIEF;

EELSTHATARERRGEMN T, BRTRB L@, FMRAR

S A o AT A B JK
10 18. —# B AEAY, FRESMOERAER | KR

CD28 #HAVAR % LT HZ Ra.

19, —FAEBHANBL T @A L7k, FRFkaise T
HHFHRAER L 9FK, RIFLFRELN T ma %,

20. BAIER 19 695k, £V TR FEOIELT 5 —H Lk W

15 4%,

21, — M EAIRARBLRITH T %, FEHkOHELTH
HFORAEBR | 3R, KA TR EH R LT ITH

2. BAER 2 #95ik, £FHRDTEORLT S —H LB

#2,

20 23 — M FEFRANBERALE SR AT E, AT RE
A THKEGRETAR, REFTEAEERNOBERAL OB
HE.

24, BAVERK 23 F %, APATEL FEOIEL T H —F L EW
%25,
25 25. —FIAK, FriEdnikit f HuTN228 5 MuTN228 & i Fab A

BvA B H F(ab)2 K K.
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IR 3 CD-28 Fuik B K A A

K AR 3,
ARE R B Z AT s F 63 CD-28 AR L B A .

KAFF

FREM, RERBEOHBAIR, TERE T THRC@RYE
. T ey iXfbigid —Fr Rk AR ZE @mRAPCO)MIETHFE. X
A APC #yizfs Sl it T @ %AR(TCR)RFH R E —15 5, @i £F A
#oTFRSAE IS (EFIR#ES). 4 APC @it TCR % 2# T
AR, FTR S —1E 5k A IR 2 B0 4748 53R (MHC)
oK. TRF 5 LR RS TN, FFRALR A #ST
#5245 ©.3%: fE APC — MR 4 Besk gy B7 (B7-1 (CD80)#F= B7-2 (CD86))

B T mpe— W b Skt CD28. CTLA-4 %%, Budk BT 2 —#

BT EREORTAGEES, RALAETHEZ EMmILRY B
ML P RGA, RAVE A £ Fl B4R Z BT #9 CD28 #= CTLA4 # 2 & F
SEREORTANSEETS. Bk, AdFN4$2d TCROF
—1E 5 Fak f 4w B7 F=2 CD28/CTLA-4 445 =425, RiAH T @mped)
E, 24018, BT 3| CD28 9155481t T mpteqidik, Ak BT
5] CTLA-4 6412 5 ¥4 T 4mpeéy & L[Waterhouse %, Science,
270:985-988 (1995)].

ARLEALE, ATHFLAEHSAGTZ, TERALTLT
CTLA-4lg. 3% B7-1 AR/t B7-2 424k 4 CD28 44k % sk fL 85 B7-CD28
f£%, 4o, CTLA-4Ig %4 B7, M@m-F# B7 5 CD28 Z 844 & 5,
HRsfadrk f CD28 ¢9125, BFELRFHEMH. 28, &F B7
5 CTLA-4 Z A 64 B Bl ot a4 4, Bmbdrsist T wiedis i
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A 49 CTLA-4 455, AB T Rikis L AT E &% (Kirk %, Proc.
Natl. Acad. Sci. USA, 94:8789-8794 (1997)). sbshif#]& T 4% B7 44k,
P3R4 BT AARAUAE CTLA-AIg B L T34 T dmfeidfb, iz Fskd
$p4) CTLA-4 155, ARSI T, LI CD28 ikt T wmpe =4
A e B3, # B AT Rk Fadn CD3 FUAR G B E- R MAT & T
mpp ey kK EN, FEmmEEFe 7~ 2[WO 90/05541, Eur. J.
Immunology, 16, 1289-1296 (1986)3 ]. stsh, AEAKABA & 3t CD28
Tkt T tmpe, CD28 AR 94 453 Rk, § B £ T A B7 2| CD28
ZH AT T @pEhE5e 4 [Yin ¥, J Immunology,
163:4328-4334 (1999)]. X4k T e iE o 4L g~ TAEREAL
% JA (AIDS)i% 77 F 454 CD28 Huik Fl4F % & 3% 3% 771 (WO 90/05541),

PR3

R EMBEARE &30 CD28 kst T e = AL L5244k
A. BAFRZET BEAARA LR EHGRE, 248154 CD28
# Fc RERBREZE ML Fo THRHLELS R TR LR A (Cole F, J.
Immunology, 36:159 (1997)). B t, HABIEA LR TELEK, X
T 52| CD28 Judk g Fo ARG AL B F, IMAEifizddk, 12
BT RBEL B LHEENE, KEPACH & b —H Lk
- TN228 IgG2M3, EizHikP, [gG2M3 & IgG A B+ H HAF LB
I, FH, FAGERTHFAGTRA R CD28 RARKA LA &
SEGER, St TES T mpa S LA R . | |

B b, AKIARLEZA A L% a4 CD28 FAR(E T L+
AR AR A 3 CD28 JAR), FH4RAA 3 B AT s AR R 37 4] S I8 R L
(LERBHHER)EF LSBT .

AK B —A B AR R R CD28 Judk, H & Frikdi CD28 4.
AT VA R TR I RARAAAR . BT 4L CD28 ARG T ER T &
# A SEQIDNO: 2. 4. 6 #= 8 F Ff 7 64 RABL A 5 vA BB AL A R I
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BT 2 FBR, Hlde, IHHEHEFREESEQIDNO:L. 3. 5
Fa 7,

AL PHH—ABIrE: @S%MATAR CD28 #Re) S MEF B
HEAARE miRE L.

5 ALPAHX—A B AL BEAANRFTESBRFREEGHMH
T, ZHREOS%MIT CD28 Jike) AL H B 69 M8 £ Bk A7~
AWEAE T, kA FRER R CD28 ke 7 ik,

AL R B— B IFR S —FF R LS LKA I CD28 4itkey
BRESY, RITFAL—FTRESFHF LTHL RS RESGITEL
10 a5,
B LB B 3 CD28 3R T Al T K T smhedt . RIEF 41,
TRAEZET AL B FH B/ E755%. B, KELPRLE:
BT TEIL M —FFRE S FNKER I CD28 AR KB L T st
- RBARHNGG T E, ABRARE RERBHHEEF B AL TR
15 ﬁ]%*# RE S ALK CD28 AR R ARG RA ST G T8
Fik., BRIFRAARLBEGH A B HHXEL TEAHGRER R
CD28 Hidk, B TA 44 eAnzh/dy.

AR
20 A 1. &k ChTN228 ik A ey Aty 224K, H K TN228 ¢ VL #=
VH #) 22 s AR 3¢ Xbal 42 869 0 4h2F. Fepiid VL 57l dEA B R ik
W pVk #, mi§pTiE VH 553N 2| KA AR pVE2M3
B 2: b EBFF ChTN228 4245 6945 F BT 7 VA R IR o RUABR
B3], 155857 A4k E T, CDOR TR &ARE, RAGGEBEU X
25 X REARAGRTE)F 4. FHFFIFRNSTRIAINETELR
. (SEQIDNO: 1 #= 2).
A 3: S EF 4 ChTN228 447 £ K 6944 FBAF 5 A B AR 44
ARSI . BIRFI AR ET. CDRIAFXEAFE. AANE
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WS BB FRACGEAK T &) 44, BRSNS THIA NS
F& %%, (SEQIDNO: 3 #= 4),

B 4: F4 525, % P815/CD28 w5 25 ng MuTN228-FITC #=
Py 43K ¢4 3% ChTN228. & MuTN228 ¢ 2 42k ik — AL F
P815/CD28", Fl4E, 4% P815/CD28’ tmjt k5 3 4k &9 MuTN228-FITC —#2
BE, RN EMEER. $EMERGBERLPFHETEEHG
REAEH .

B 5: TN228-IgG2m3 xf A4k MLR(D)##F4ER . 4 A EBFT
% § WAAMKEG AR MLR 68 o4 %

B 6: TN228-IgG2m3 3t A#k MLRQ)##FHIVER . 2 BFT
k f w AN/ FK MLR 898 o34 %,

B 7: TN228-IgG2m3 3r =k MLR ¢4 /. 53857 &k i ®A
ERBF WM. Ak MLR F #5549 Raji #):%4E 4 100, L # 4% Raji
K ey dpm B 9B X, KA TR MLR ¥ 64[3H]- B F 6948
TN228-IgG2m3; 0.1 mg/ml,

B 8: &iA HuTN228 ik ey SiAaty ik, AR TN228 &)
VL #= VH #32 sA4R4% Xbal 45,869 PR F. feprik VL 554 2]
RIEBAR pVK ¥, WFATE VH 7 EAZ] R EHK pVg2M3 .,

A9 4 RF+ HuTN228 T4 T X K 694 F BT 5 A RIE T 64
FABET|. EFRAFAMAEAT. CDRUATRIEE. RANHE
HEVAD BB R A AT &) 4. (SEQIDNO: 5 %= 6),

A 10: /v ohEF+ HuTN228 $24%8 7T K R 69 AL 85 FA BRI R
HEALBFF) . 155 KF7] A4tk E R, CDR AT XI&iFE, R
24800 R AR B ALK T B)F 4. (SEQID NO: 7 4= 8), |

B 11: FACS 4 %%, AAZREG FHRHEGAX BN TEE
¥, ##1 T FITC 47it.6§ MuTN228 £ A4 £ R El €% %% MuTN228 3

S

- R HuTN228 3tk 6445 5L F 5 P815/CD28’ 4a e édy 45 4~

B 12: ELISA £% 5%, R FE44] ¢ #1Ee4 ELISA 54 5215,
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ST £ FAE MuTN228 £ A4 EREEFS4H MuTN228 Fik K
HuTN228 #iAk 6415 5L T & sCD28-Fc #4:4-.
B 13: 1125 4 38, e R FREe Plizinik i s %
B, AT PLARicey MuTN228 £ 4 4 1 F & %4 A MuTN228 4idk
5 X HuTN228 34k L F 5 P815/CD28" 4m it b 4 4~
A 14: &iA PVI-IgG3 H#RA 6 A IR, # PV & Vi fe Vi
M RARE Xbal 1386992 F. FAFR VL A5 A S RAHAR
pMVkrgdE #, @m&pTik Vg F 51BN B AGEE AR pMVg3 DTt . &
B, TR, FAEEIX PVI-IgG3 £44= PV1-IgG3 $24¢
10 b B — kL,
B 15A: NP ETH TR 245 F 4869 cDNA 5 5] i B AR Z 6 &
ABAFF]. CDR ATRIKRAFE, RBENBEUETLE 20 6 REE
BR KA T R & ARZ89)FF 4. (SEQ ID NO: 9 #= 10),
B 15B: S EF 969 PV1 T K R & cDNA 55 A B4 2 6y RA
15 B 7). CDR WA FRIRAFE . R ML TALE 20 49 5 R B
TR &AREH)F 4. (SEQIDNO: 11 #= 12), |
B 16: xRk v48ikey, 2/ HPLC, @i XK /NHMEAM @it
4744 PV-1-1gG3 4547, #HIBF G /£ 280 oM 9B b E R B &G,
A/ 17; s & 1gG3 B F+ & 2 BB (kiE 1).PV1 (Gkid 2)A & PV1-1gG3
20 (ki& 3)¢y SDS-PAGE 547. AR ¥ 9% A AL REMH Tk, #FB
BF HEOAELREM T ER, MW 270 F 4. ATREF AU
kD 4 #4349 MW 474,
B 18: A PV1 (A). 37.51 (B)s PV1-IgG3 (C)i &.49 BLA A X 4m
JeA e ELA smfe. PTR G FE —HukZ: AT PV1 8944 FITC &
25 FREEREAR IgG (HL), AT 37.51 #4484 FITC e &€
A 1gG, AR F PV1-IgG3 444 FITC # Ly 30 Kk, FLROH
BATREE AR e mt. BEANFBATERFEPHEAGE
— WP AR AR L e mie. R 1gG3 FlA R PR Mg EL4
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e E(HAE R B T).
/A 19: (A) T84 PV1 & PV1-IgG3 54 4-R-PE & PVl £4 5
EL4 st st 4. AKX WA ESA B T O BEER(BRE)RTEHA
AT E M mle, HEER(EE )R T R-PE-PV] & e5mie, @
5 R &) AT R-PE-PV] it FRE44) PVl REM @I, A
40t B KK &)& T4k RPE-PV] F=it T A B A4 PV1-IgG3 # &
#mie., TE6 A 1863 BAF R 2y Bad R-PE-PV1 5 EL4 arfatg 454
EABAHEATT). B) 54 1452C11 K 1452C11-1gG3 54
4~R-PE #) 1452C11 #4443 El4 mpe k., @E&(LE)RTAIE
10 TR EM @, HEXRCEE E)E TR R-PE-1452C11 & 69@mie,
4k H(E41 6,) % 7 R-PE-145.2C11 F=it A 48449 1452C11 # &
Wy mae, o im b SR KGR &) & T R-PE-1452C11 feid R E A4
145.2C11-1gG3 # .49 mpe. (C) it &4y PV 5 PVI1-IgG3 £ %4 4-EL4
e, ] PV1-IgG3 #=it ¢4 PV1 3% ELA wmfe i &, R A& it 5 PVI
15 WL F A PVI-IgG3 # ELA it &, sk, HM % 1gG3 4
By, BAFITC 9374 X 1gG (HHL)HF A&, @& (LE)A
FARE AR E G mie, BERREE)R TR PVI-IgG3 =% =
AL e Eie, mmER(Foe)k T PVI-IgG3 fit &4 PVI
AR E AR EH ma.
20 A 20: A PV1-IgG3 #= 145.2C11 R && S amie. A& [gG3
Bl A+ A 2t B8 (A) 3%, PV1-IgG3 (B)is @ &, MA4%EA R-PE ¢4 %40
. 1gG #2444 FITC 84 1452C11 Z e mpb, HAMHEEF ik ik
REAX DA EIC., AOATHC@ILR ¥ ey, PVI-1gG3
Akt Ld@mey £ F, @ CD-3 fal@mRELLY “HFR”
25 T B R FHBFRATEMGE “RR” FH@0TE 54K,

KRR
AEXZPREA, KiE “RER I CD28 HiR” EIgtezief 2
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HEE MR CD28 4k, EEAMML, ERAKAUEST Bk
A& L#y4/R CD28 £ 4k AR Al it b 41 CD3 kB M 48 it
T tmfe A kR IELAH TR,
T A CD28 drk ey Fhah b R 4 = & 47 CD28 Ak 4 & &4
5 A b, BRAARAIREARARBITNFES, REAHSIHEYIR
CD28 AR % T 45 545, kMR A 3 CD28 Judk, vAKE 142
BARGER A, BiTERTEIIAZFTEIRK Fo R AL T+,
o MR B CD28 dudkat Fo RAReg & 4-F Ak, #lde, iTMEE
%% = AL CD28 R ARG R WL T 48 cDNA, EHFRE7
10 AE| 5% Fo 2Rt RESHMLY Fo KBAstE 657 K
F, W T HRFAHA 3 CD28 FAR(WO 88/07089), *+F R % 4 4% & 5
FAs R 6%, B AFET A H 5 Fo TiReqs4-, B, £ G £
e LT, #l4e H-28 RAB A 234, 235, 236. 237. 318, 320
Fm 322 RARatty, B T@ER REMREBRRBRARXERARTHE
15 b —Fr ML A 47 CD28 4k,
SARYE R A TR LAk e e ghd, R W IR XA G LR E
CD28 4tk Z kiR . Hlde, EARMNEAETRSH EALRT AL
ZHEBRARTRERGELABAT. FEARCEF: EEHRAE
Z 5, EHFIRFMRYGLBEALSEFTRI, LRALTZIIR, TH
20 12 B EHANABREZ PR TRZIARK ST RA. Ak, EFH
H92 . BAR Fo RoMEEBTE ARG 4 77 seshpAast £ E &, BART
ERGMEIRS, REANLEIINT AAFTARE R 6946 L B shdh K
R TR SR, Blde, 4HBIATR RS T AR, BT B VA F 34k
B AL PR, Fo X 7T 3873 69 4 4-30R(EP125023). M R IR DB G AR
25 AAAR(EP0239400, EP045126). HMELZFINT BT AR B 6944
5 B 24 35 45 64 AR (EP546073, WO 97/07671), @it A £ H TA2H
Ablde LA AREHAREZEFARTIANRE, RBTEEHRHLEL
BFARF FIARE, TR RATEIR IR LR M.

10
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1k A B A ITEA Fo R #35 CD28 Ak oy FLAK 4], RALTHRE| T
LR IR F R AR, T LT RE| R TS RSMGeE R K&
K 5% -F SEQIDNO: 2 424 3 SEQID NO: 6 #= 8 Ff =7 & X R A B
B TER ZHFRERMEHIIR, BHGERTRGEH A
SEQIDNO: 1. 3. 5#=7,

AL A6 BARE 24,2 HuTN228 #= MuTN228 vAZ A Fab A
#. L F@by2 h&. HirtdhF+F.

IS KARBIE AR RGAR ATRENG, &TF 3 Amakeg i,
JUFEF RABR AR T RBAFT] T, AT Ad Tk — AN ZBARE 25
FREAT., M, B BRI TT RS RATRDELBRT TG E
FRFENK), ERARESEERATAELR HEHFEE. B
s, BRI L, TR G AL AR AT AT 8 R ARG AL B T 7 (]
SR Z AR E ST F 6 — N FBR), 1RIZ TR ALY, F
HEABA I AR 4.

RiE “FATR” ZIRARLAIKALRBAEPTILE T
RBEGRITLEZFINNERER., REBKAFTLOSHRXEHT
Aotk T, REWARLEARBHTHEANCELM. REABKEFTS
Rit—F Qe NEAHREAE—AREE NABFLGREL. A
BF—F &, FREERTUARBT AR EREINREFTET, RAK
HATABIAREAAG—ANREEELSCYELTRK. £
Molecular Cloning: A Laboratory Manual, Sambrook, Fritsch = Maniatis,
Cold Spring Harbor Laboratory Press, 1989 &, /2 F 7 & A AR 541,

A FRETEKE 5 CD28 Ak ey e E L mie aLds: RAAM.
B, FwE(achae)fe e Ailzamie. Aed. AF. BEAREIL
W LG TAL ] 64638 b4 K IEBAR G A X B ARFAARBAFT B
4044, %)%, Pouwels %, Cloning Vectors: A Laboratory Manual, Elsevier,
New York (1985). Fri e miF R A3 mie. PR B8HRT UK
B, B RS B REAR . KA LR R4k RNA & DNA % &

11
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BAR. T AR AR B 4ot 38 DNA #= RNA $ AR @i F 9K, L%
MHFBYH N, BRFEU DNA $H X, HXHGERTIAZ @b
¥, Ewﬁiﬁﬁ\%ﬂ%éﬁ%éﬁ%%'ﬁ FIARFT P dm b B e A b - B,
T BRRA QR RERA QIR ENH R, FHEBIRT NS 4
5 o, REBRTUREALH RO RRISIrER Y, £e—F
WALT, AEFABFTHRRRE FLAMI B L@, LaEA R
BT AKX Y DNA #Mike) RNA, A A mfedaif 2 9ok 4 St kg,
ARG RFARF BT O Ea o B/t 7k, kb
WA R 30 CD28 3R/ & & . Fifmibdt, TeARE|Fl4: B, &
10 fhdb, MABE. ABRMFFUHLN, BO, BT, RIE, AW EE,
BT REHN, BRAKEN, EHMEH, RIGEN, #IRTER, 87K
BE AT, FFEHN, QiK, HANSEFFURIE G R,
BRAZN, TURLOMEGTHERELZGRE Tt
K, BHHEOE ERURBFTAZTORERGEHRT, BRALES
15 %% 8 X DNA F 3| 6) RIA SRS E) E ZmMb, K6, RATR .
ERGTE, NERARBRBRYF EWIZEE. EE KA
fail 8, HAELEFEAQNH TR, FARBE AR L mIe ERUR
BELARORATRSLBZRAFHREREL.
Yo RACT IR A 1 CD28 ik Be 4| s —FF2h Al 4264, NI T A4
20 AT () BEXRELBHEGHBHEHR, FRBZERALP 3. K.
Fr. B8E. KA. ARE. BF. MR, . LR, A2 EE; b) THK
BN G BHMIE TRA; () Pl X RUBHAS £, Ahasik
o BEMBN. TRMAS . [RBEAFEGOL RREER; LA
(d) Blaockeg, BB EXFFOLEER.
25 B R AT IR A 3 CD28 AR A F 74| % 05 BUR Fo A AR HE
HFRREFAZL, BOTUSECHMESER. AXHHTATE
MERA I CD28 FARBRAS AL ECHYWZ F, B EFFEAHN S EITH T,
Bl E i EE. BEMHIRE £, 4t CD40 4k, 4 CDAOL didk, £ &

12
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TE. FRFHE A, RIL-2 UK. & L2 ARG FARAR MMF, 4%
AATWMEE, wH R L2ZRGETIHT AT @REKRIZTH
By, mAWHATHAXME TS, BRFHeS CD28 125645
TR B A H BRI A R .
5 AP JRRIEME LT AL A 6B A I CD28 didk, hiki@it
HIKNIER. MAEBRIETRELT.
TIAAERXE TR, #ERLAGRRE R CD28
e BB, TR B F ETEZGEF R G BB H . HE
Al RN FHAAREFF, REH AL GRKE R CD28 H#
10 R, Rk ARAR] L35 BH X FAE. REFENF R LA MR ES.
BALBRE) R, BOQAFlmALFAOTRE. AREF eI,
BIAE, TTARIEL B 4 AmiE S FH A, PTE R A 5] 3o i 437
(BRF. BREAN. LA, ERANERGBARTFSF). HH. KEF.
A B RARBIR] . RO, T BN, ShAA.
15 EA . BABA . HRA. BRER . AN, NEAERNFF, BT
#8 5 Bk A K B 69 Ak, £ Comprehensive Medicinal Chemistry, % 5
%., Hansch % % %%, Pergamon Press 1990 44 252 & ¥, 2 ®\4Gi£L T 4|
7.
AL R EEMAT EALIOR T ERGEEY. EAHETTR
20 by B AR AR AR, 23 F X, BENFHRRERIUARS T
WaFgatiE. Ad, E#HRALT. WAL FTRATLTHHELT,
FHRT T HEANAA 0.01-100 mgkg, 4£i£4-F 0.1-10 mgke.
L 4% A AL AR ILRA 3 CD28 FuAR 4y ) AL HE f KA KR oT
0, ERERBLEAME, TEITHMIESN. LA IEH KA T4,
25 AKE 1 mgkg/ ReF €, BGHBMHEN. MBHZE, AREBHE 3
X.TR. 12K, 18X, 25X, 35%. 45 A4 60 £, &TFFrika4
A, X MBHEEQHEF R ITAZ G BT, AT R Ao SR 4
B mERTE,

13
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ERLHGE RALLBETHRALSE TS &L RIE; 274X
ﬁﬁ%% F ELIT BR4a2h, AR TATH. ek, B FARLPGRRA
¥ CD28 3tk R —FrIuik, BmeRE—HFEGER, A& TRE
BHTUARFH R HhR., 2TF45H, —2323TH2KS, N

5 BrA 4% 4% AL B A 4R CD28 dudk, T AR AF AT, EX T
&, XATERA R CD28 AR R4 TFA5 M B @44 A T e L
CRIBEFH T,

% A
10 CEZBMIERBAT ALY, BELALRIBEGELEEKER
B, Tit—FBBALY, RUPTREAGULAH T H, mIER4H
W, BIEFHKA. RIEFHEBHE, ARFBERAR KA A 4
W EEMAATERAR, REHAT @ EHEYG.

15 EHH 1 DRIAA CD28 FAR RABAFI M
FE A CD28 Jskey 2 Rk TN228, & IgGl k)&
- Yagita 1§ 4-(Juntendo University School of Medicine, Japan))f B2 4.
ik X %5 0.2 mg st A CD28 F#AK(TN228) £ 0.64 M 2 B2 AL pH 8.5
44 0.28 M Tris-HCl. 0.055 M DIT ¥, F 60C (& F)iE/EE 90 4
20 b, ETE(TFERF)ETRBIKE 0.13M mITHR T ALK 45
oAE, w2 ARA DTT £ 032 M (Kb R FHACR L), 5580 F—Ak
PD-10 #£(H %% 17-0851-01, Amersham Pharmacia Biotech, Uppsala,
Sweedeny# 2 /£ 0.1 M Bi#5 44 . pH 8.0 44 0.002 M EDTA F #4574 &
XM, HABLHIEE 0.005 MDTT. 0.02%49+id; HIeiziskey =4
25 Z—(K# 035 mst#s 2R PMGE T, BERN RS HHA,
#1800 nU £ 25 £8 £ AKE( B £ 5 7334, Takara Shuzo Co., Ltd., Tokyo,
Japan)F 45°C 4 iz HE sk 24 oat, @it 20 ANBER4Y £ 3) Edman &
BB 241 B & & A7) 0 74X (Model 241 Protein Sequencer)(Hewlett

14
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Packard, Palo Alto, CA)#) PTH 447, MEZk fFHAM RN RENE
4544 N K3 55|, Fl —4& Hypersil ODS C18 42k 9457 PTH 474 4. 3%
BB B H e 3LeA B, A 4F f Hewlett Packard &4X7) . A4 &R AE, 4k
Fr i 5 51 ) & AXF= HPLC.,

5 R B R PR R SKBE 331 49 TN228 64 N K3 A 614 R4 T
BAT | RAR | BAT | RAR | ZLAT | BRAR | AEAT | B4R
1 D,Q |6 QE |11 L 16 G,Q
2 Lv 7 s 12 AV |17 Q.S
3 V,Q |8 P,G |13 V,A |18 R, L
4 L 9 AP |14 S, P |19 AS
5 T,K |10 S,.G_ |15 L,S |20 T,1

KA 2 % K cDNA &) %%
A Co $#keys XE 484 X R PCR)*(Co, MS.,, NM.
Avadalovic, P.C. Caron, M.V. Avadalovic, D.A. Scheinberg #= C. Queen.
10 1992. 2 CD33 3R A 4 F M e - HARF AR LIUR. T Immunol.
148:1149-1154), MR LB f g TN228 pizsifEs V R
cDNA., & f 93] &B K E] /) Fxés C RAoydt C R L& 377 Ml BB K
5| Anty CDNA 2 G B Lt 5°314, £ cDNA Li#tiTH#, s+F VL
PCR, Fiit 3°3|4nEA4 vAF A %)(SEQ ID NO: 13);
15 5' TATAGAGCTCAAGCTTGGATGGTGGGAAGATGGATACAGTTGGTGC 3'
HEA 1746 50K CcE#&K. xF VHPCR, Ak 35|HEA AT
%355 %)(SEQ ID NO: 14, 15 #= 16):

A G T

5’ TATAGAGCTCAAGCTTCCAGTGGATAGACCGATGGGGCTGTCGTTTTGGC ¥
T

St E 17-50 5K IgG Cul 2. BAZIMAEFIERTAT 05

20 k5 R 6 PR EBEDIZ .5, 3% VL cDNA # VH cDNA T % /2|
TOPOII Blunt # 4k (Invitrogen, Inc., Carlsbad, CA) ¥ 445 51| | 7.

MFIA R 32 04 BB sE KRB, AT A48 5 & 4k L I AT A7)

15
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10

15

20
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WA, ETHded, S EHAFE)ABHTERXERGBIFFT,
—# VL F3ld THARE, RAARY, BELAHFLEFHFALE
B, B—# VL 5.2 —Fhteh L «c BTERQGEA, s FHRE
T4, SR —FEAMG DK ERTERERGREAFT. £F 2
A3 P, BETETERNEFBEAFIZLIBE GELRST.

LB 3 4 TN228-IgG2M3 ey 5k ik

#18 He F(He, X.Y., Z. Xu, J. Melrose, A. Mullowney, M. Vasquez,
C. Queen, V. Vexler, C. Klingbeil, M.S. Co#E. L. Berg. 1998. %} E-it 4%
% G An P-iA3EF QHA H A M2 L EIRARGARICE SRl 2h 5
# . J. Immunol. 160:1029-1035)F74%i£ ¢4, @it PCR, 4% TN228 #) Vi
Fo Vet B S ARE Xbal {3 560 M2 FRE; AHLT LRI LS
#ATHEARATEA DF. EMIRTFOL—BETHRAT . —K
BT ERFF|fo—BE R TRRERZH K T AR THEEK
3, X TEARAT], HATE V BRI T IHHEHIARKYE
RRE, fl) st RFABIAARBKRTZE, MEHENDIIRTH
5, ABBRRIFE|EA R BLIZ” £ PCR £48. R4, @it/ 7) 0
R, RAABHRAFERRIREOTEARBERINET.

EABLAF ¥, ChTN228 & 45—t &4 & TN228 VL f= VH ¥
TR, AlgG2M3 ¢ F4 B R R A RAREKET R h#0k. K8
AFE 2 ARERBENHEZTHELRZE4MH1E4(Cole, MS, C
Anasetti #= J.Y. Tso. 1997. $:4-34% CD33 #9 A 1gG2 & f4kzt T &
{RA #4540 T, Immunol. 159:3613-3621), Hiz#24 kR TFAFEZK
EREE K, AR ARARELRSNOAESRRFEFN T LI
EHEHTFANETIRS), ARAEBARBSELRTAFMRER C2
43 F 41k F(Ashfield, R., P. Enriquez-Harris #= N.J. Proudfoot. 1991.
EFEHHAAMRERE C2 5 B B-FX ] eyseikekak: C2 4= c-myc 49

16
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% F 4 A F? EMBO . 10:4197-4207). 42444 #4540 ept £ B
(Mulligan, R.C.#= P. Berg. 1981. & ik X AT & 64 & 2% & -Zo4BERL A%
Vi R AR Y b iR eyt 4. Proc. Natl. Acad. Sci. USA
78:2072-2076) %= & 4% ik # 4742 dhfr £ B (Simonsen, C.C.# AD.
5 Levinson. 1983. —# gk # ¢4 R — A+ BRiL B B cDNA ¢4 B 5 £.1% .
Proc. Natl. Acad. Sci. USA 80:2495-2499)#rdg SV40 229 2 5h F 3K 3,
A T RAHA TN228, RIS/ st B(8 %5 10964-013, GIBCO BRL)
TaEEFR 2| COS-7T mAie(E KM 2)F ymentst . A LFRA LGy
5 6 45 M PUARYE A KX, LA KA HRP &9 L ERA k ke
10 A B &&A], @i ELISA, 3t BRe st 5 F A L6432 A o4 A 1gG2M3
FAREg FE, st TESABEERALE, STAHRATHERL
7% ChTN228 4:4-%] P815/CD28" 4mfe, (] CD28 4% P815 () RJEX
M) FTAF AT A R i) Loy at ) FFR AKX @17 547 .
ETRRE @AY 4, NELETIH, BEASRERAELIAFT
15 Mg mie 4 Sp2/0 ¥, HARYE gpt b R X mpkit B £ F. X THeat4t
%, @iT ELISA, o#fe st T ARk,

AR

E R
#it PCR, ¥kt VLARF Vi AR#E RN EF(B 2 F
20 B 3), FAREETEE LamdeFE 1 AT Rsh T E 8K
¥
COS-7 wmfe ey Brnt s . TR BRAORABARGET LB TS
fo % COS-7 %, A=A $4 TN228 34Kk, Mmifit ELISA k4B ATk
Bl mia Al it R A %S [gG2M3 ke FAH A, A
25 PS1S/CD28* Al A X Wb M B pr ik s e tm L Al it Wy 3 A A 5
PR15/CD28 it st -t sL. AEBmFASATF, A il il fat
B, kR e SRR F AR 09 ugiml, & AR L
Y ChTN228 AR MR SR E 09 7 X 4% 4-%) P815/CD28" tm i, L (4k 4%

17
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A2 7).

Sp2/0 tmfthAs AR AT FAMRR Y@L R, RFAE&KE
FABAREE L 3) Sp2/0 tmpe b A Te JUFR 4L 2 T F) it #g 3% Sk F TN228
BAFKFAEYERL, R B4 F—H, 285

5 P815/CD28 tmpe s At HE L. sT FAA A, KR4 TR Ak,
—FREE g F i FLRARAE SRR F kit B, LR RY KA
HAES AR A P AR, BREREMN, KNS5 FAATHER
A 4kl ChTN228, #ifkeddidk =& K452 25 mg.

10 EHH4 KA FHk ChTN228 4 E G it
J2 5t GIBCO 2 X8 Adn & 32 57 (B £ 5 12045-076, GIBCO
BRL)¥, 3k AT 45449 ChTN228 Rk Fehst £ F ¥ 69— (L
B TH)., Smied & HixE) 10%R AR, Bk A ez AR,
F¥ Lk Z 500 ml, H A —% Pharmacia P1 &(2-3 ml/4-4%), e
15 #%)—4% 5 ml #9% & -A Sepharose 42 £, /| PBS #ti4iZ4E, REH 0.1
M H£ 8. 0.1 MNaClpH 2.7 ABLATESIR, 3+ 2 7+ PBS HH A 25
WEE, EEHPBSE 3K, RE, W42 —AR A &H H5H0.1 M NaCl
45 PBS ‘B #749 PD-10 A2 £, 1 AL, ARFT4Cxa], #@E—iK
0.2 mm #y7E4%, iTiEBLit e ZEa IR,
20
S S @itk HF HPLC #= SDS-PAGE #4746 & # &
Jl1—4% PE ISS 200 Advanced LC Sample Processor (#fdn4t32
%). —% PE Series 410 Bio LC Pump (% ). —#% PE 235C Diode Array
Detector (=#8% 57|41 28)L & PE Nelson 600 Series LINK £8 . #9
25 Perkin Elmer HPLC %%, #&#47 K/ #f HPLC, 4%/ Perkin Elmer
Turbochrom Navigator Version 4.1 34+, k=4 f Sh#t A E. RE54&N
% B RGBT B REHAE, ) MR P BEiE 449 TosoHaas
TSK-GEL G3000SWXL 1 ##1 HPLC A, RE &S B, Arikite)s

18
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# . 7.8 mmx 300 mm, S mm &4 &, 250A 4 3LFE AN (B &£ 08541,
TosoHaas, Montgomeryville, MD), #%3h482 pH 6.9 #§ 200 mM B8R 47
/150 mM 8447, ELiAik % 1.00 mUa4r, Mok 4 220 nm ik
K F= 280 nm ZK T YRz seAtR. ChTN228 A 5% eq i kAR A
5 50 ul (50 pg).
BRAFATE, A 4-20%044 F 55 (8 %% EC6025, Novex, San
Diego, CA)i#t 4T SDS-PAGE,
@it KL HPLC #= SDS-PAGE, % 49#7 74 & & ChTN228
W, RBX—5H, ZFEAR 96.5%8 K, BRAAMY FoF
10 ¥4 160 kD &4 &yit#4E, MuTN228. REl# %488 MuFd79 () &
IgG1). ChTN228 4 & ) # & 24 B& HUEP5C7 (A IgG2M3) fe 4E 3% B &A%
T ¢4 SDS-PAGE #7404 9 : T w9t AR AR A K 29 150-160 kD #94
TE&. EXREHTHOMBABGOFHEGMN AN FIA @R IREE
H—&0TELHS0KD 9 E—50T 4 25kD 9424848 84,
15
LHEF 6 EPEL
4% B MuTN228-FITC #AREgM 250 ng/iX 3T 44 64 —A%ik 4 Al
&, RAEAEREE. fE/k B4 P8IS/CD28" tmie (5 x 10° / tm e/ iX5%)
20 5 FITC ARie ek —mF £ 1 Iy, KEM PBS ik LA AX S
B, EFES LY, ¥ 25 ng MuTN228-FITC A B # % H
ChTN228 3 MuTN228 4k 800 ng/iX 3o FF 44 4 —AZi% e Hk, An
2| P815/CD28" emfy(5x10° A 4w/ 3X30) ¥ . 4B A TR, 35 25 ng #ak 44
MuTN228-FITC & P815/CD28" mf(5x10° A m /iR 1) — AL F (BF %
25 KA EN). BH, MR FEH ¢ HUEPSCT FIAY R 24 B4
(800 ng/3%.3&)F= MuFd79 [ # &) 5 B 34K (800 ng/+R 5. £k E(T B
F), ¥rmeh RRe Yy —&A 150ml 98RBT X1, RE
ek, JER R BIARSAT.

19



01822636. 1 oM P FE17/36m

%R
WwEFTETHMEY, RAXRGBRTERES TR, E
MuTN228 #itkFe ChTN228 uikéyss o4 b, ¥ REFAAFILH
MuTN228 2 ChTN228 5 25 ng FITC 4Fiz.#) MuTN228 4iikAe iR b,
5 F1¢ £ 5 P815/CD28 4 ffiE % . MuTN228 F= ChTN228 AR AR HURE
#7 X5 MuTN228-FITC %%, & X Hitiiiky CD28 /R w4
SREFHG(B 4), B BIEIAK MuFd79 # HuEP5C7 Rk5
MuTN228-FITC %4, 48 MuTN228 #itkf= ChTN228 Fitkif it V X
H 4% AR T AR A fin A CD28 R,

10
#4617 MAF R FEEBKGHEESAA CD28 AW H AR
AW B iR B AL
0 fR & ) &
1@ 1T Al Ficoll-Paque plus (Amersham Pharmacia Biotech, Tokyo,
15 Japan)#tATE EAAH LB S, Fl &K AEEIET A B H AR B4 tm
JA(PBMC), A 54k #2 44 RPMI1640 &8 A fn, $X & 4% 42 Ficoll-Paque plus
&, EERBS 30 2475, WEIE hml ik mib it A
RPMI1640 s, sb/&, F3EHRA(EH 25%HA AB B ik, 2-74
LEEVABALAE £ 49 RPMIL640) &% 91 B o sm e Az tm e, S35 3L An )
20 —AR e J, 4F 4 42 (Wako junyaku, Osaka, Japan) k., /& 5% CO, + F 37°C
ME 1 DE, ARt kbl Tk,
ERAMCEIBER T, A B @b ZARe F YY) Ak E @
Jo. Xk ampe EAE R Z AT 238 X 4 4% B84+ (2000R).,

25 AR IR AR 4 e B (#1:2 MLR)
s AT @il x 10° A A/ ) A B4t it ¢ Raji (1 x 10° A 4
J/FL)EF ) 96 JUF R AT T, EERATRRA L, Hithie
TR, EREW 6 aPiEAT, A 10 kBq/sLe9 [PH]M #(Amersham

20
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Pharmacia biotech) 47T A7 A #43& fdhy. K WAL, JFARMRI M4
BN BN AT
LB S5AE6 q:r 2 = 7 TN228-IgG2m3 (ChTN228)2}4#7:% MLR #)
Bof), BbthdA CD28 ik TN228 (MuTN228) R 474 #1:4 MLR, %
5 7, #RAFAR TN228-IgG2m3 M) vAR#F] F 89 4 R 3r 414 MLR, B
s, A CD28 dudkég Fo B4 T maxt A Fe R FA 51K Fe K,
M4 AFZ AR A 3T T o 38 A FE ik,
st AFc R 3 Fabk Ik 69 S0 A CD28 # A 3AR L — K RSB 4 b
B M55 T T b ed ik Ats
10
ZRBRAMRE R M (=K MLR)
Je sty AT e (1 x 10° A~ 4m e/ 30) #o BB 4 it 49 Raji it (1 x 10°
AR/ F)EARE] 96 FLF R AR F . WA T R A L HHEF
@min., 5 RZJE, KEmp, R¥Frstasafifngk, AHsasit
15 B mpe, JEAATE I 8 X, FRMHLH Raji miek JY @ik
Rl me., B3R RZE, 4410 KBy PHIM B 5 @t —#
BE 6 BT, MR@AE, JFRRAKRID MR B AL,
TN228-IgG2m3 #7414k MLR (B 5 #=8 6), 34, HMNH-HX
AR —k MLR $9%7h. FATEARME| £k MLR 32/ %, &
20 G, MEBREFRFPREZK. BEEFARGZREATEREIRZ
&, ARG mERG)RE ZF BB FRE @B, 5&F
4 32 3t 44 tm AR e 38 g AR Lk, ) TN228-IgG2m3 if it 47k MLR 4L 32 it ¢4
s BB, 122, AFZFR#MIY), B sk s LT
FIM 92 (A 7). IANEREA T A FeR FAHEKEy LA CD28
25 JARTT i i F R (alo-) IR A M3 T e 69 7% ) (energy).

A8 A TN228 T % K ik it
i i EAEAE, RAAT MuTN228 & V R 53], A& Fxf Kabat

21



01822636. 1 oM P 3E19/36m

FAR G5 %3 (8. Johnson, G.F= T.T.Wu. 2000. Kabat %% & & i &
B EH—taE F B S 30 £ Nucleic Acids Res. 28:214-218)¢4 5
5| Bl B3 F, Pk s IC4 (Manheimmer-Lory, A., J.B. Katz, M. Pillinger,
C. Ghossein, A. Smith, B. Diamond. 1991. # # 4t DNA #8% 3244 % ¢4 37
5 8 5-F 4542, J. Exp. Med. 174:1639-1652), & 4 A B4k TN228 #) 4%
TRR A8 TERBHRAME. ARIE TN228 T4 X X & 85
MR ELFH 65 NELLE R TN228 ER-ME Y ELARE, A
76%8 F 5] B) — ., AJRA1LE) TN228 2467 T X £ 80 MM EHELAF A
56 AR E 8 TN228 24 MR &G 5RAA0E, BFA 70%4 57 B —
10 M,
1¢ it 442 5 ABMOD #= ENCAD (Levitt, M. 1983. £ %K% &
HaFah 3. L Sl syt FAuERl. 1. Mol. Biol. 168:595-620), kA4
7 TN228 5T & R 694~ F AR ; A g AR ks 2 s 5, TN228 MR o 2 4%
14 CDR A T 4t 5 €48 AR A 69 R BR AL B . 2 T ARAL
15 TN228 9 FHTER H424TER, ¥k g 5 TN228 £44 CDR
BEBIAIC THMRE ¥, Hiek g K TN228 2448465 CDR #4
BIAICA MR R ¥, At EVHERR FTEMFEE 65 FTE CDR
BROMRTZE, RO ARKRGEEABRBRRT REAMEHEL
BR. sTFARA TN228, &4 L 27, 29. 30. 48. 67. 71 4=
20 78 Z AL T ARIXFRIRAR, AT T 4248, RIATER (B4 MuTN228 CDR #
BAAE ICAMERP), b, EFAEARKRKEEF EHFHEE L
REFIGMBIRL, MNARLEEGE FOALHF I REBRER
R HFARIE TN228, EE4#4KL 23, 40, 73. 83 F= 85 2 4L
BRABEKRA O F2 77 4, #ATXAFBRA., B IFE 10 27T AR
25 & TN228 R T T R X BHET T R ) REBRF7).

22
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kM9 A TN228-IgG2M3 ¢y Mzt b &k

~
~
D

e

— B e FAriRE T T RART ER R AB AT, NAZEL
B k%A, G3B1E 5. FTBARME 5 LB A1E 69 (k4B 45 5.(B
5 8). MEETHRTERARFBETEREAR, FAKEHKY 65-80
Mt 8 HEEASRELFBERY e He, XY, Z Xu, J.
Melrose, A. Mullowney, M. Vasquez, C. Queen, V. Vexler, C. Klingbeil,
M.S. Co#=E. L. Berg. 1998. st E-i£#%& & #v P-iL 45 %& @ 20 A 45 4 M 09
¥ ¥ HHAR AR S B4R 3h /% J. Immunol. 160:1029-1035).

10 1 PR AL BURSATR K, 3+ DNA %485 1 44 Klenow A B3
fi, A QRS &, BT EEG R BTN, sxfiEX, LA Klenow
BB, PARMAER, X EEH, REX, BF—
KIS, TFEEAKGAR, AEANEhBTRASBEX R
(PCR)/A Taq BABIE 38, MBI, A Xbal b, BAASR

15 i, RET AR R TAAEHG pVRM AR TAZEHY
pVk 44 Xbal {5 ¥, AWEHET A FAY2 THALH pVE2M3 £
#(Cole, M.S., C. Anasetti #= J.Y. Tso. 1997. #4341 CD33 69 A 1gG2 &
Spkat T i ZATH 43 . T Immunol. 159:3613-3621)A B A F A
k4244 A ik 49 pVk #AR(Co, M.S., NM. Avadalovic, P.C. Caron, M.V.

20 Avadalovic, D.A. Scheinberg #= C. Queen. 1992. xf CD33 #. & A % &
P 6 AR F ABAL SR, T, Immunol. 148:1149-1154).,

BIEAZFERAF TN, R ERLY TR RE LY VK
ez RIBFeh55). BiLFRFIEBEER, RBRERKZFTLGENYE
M. BeARk kAT DNA 8 BT A 8R4E.

25 A AL B d, HuTN228 2386, 4 AR TN228Vy F= VL T &
K. A IgG2M3 &4 18 % R A RA M BEcE R R ARKIK, £
AAFE 2 AREREGZEHELRZB5T4(Cole, MS,, C.
Anasetti #= J.Y. Tso. 1997. #4-3% CD33 ¢4 A 1gG2 & F4kxt T e

23



01822636. 1 oM P E21/36m

1A e 2t ] Immunol. 159:3613-3621), Hizd4 kB FAFZK
AEAERE. AE®RFZENIESHFHBH TR TR E
AR, ABFHRELR. HEFTEARE G RRTFAIMRER C2
64 5% K 4% 0E F(Ashfield, R., P. Enriquez-Harris #= N.J. Proudfoot. 1991.
5 B R4 AAMRER C2 5 B BFxidegstFkeak: C2 4 c-myc &
£ E 4K F? EMBO J. 10:4197-4207). # 4 it #4742 gpt £ H
(Mulligan, R.C.#= P. Berg. 1981. & X X AT & ¢ & "2 % & nEobBEBRAX
BB AL R Y S mie eyt #. Proc. Natl. Acad. Sci. USA
78:2072-2076) #= & 4% it # 4742 dhfr # B (Simonsen, C.C. = AD.
10 Levinson. 1983, —#+ 49 R — & 1B &8 cDNA 89408 5 & 4.
Proc. Natl. Acad. Sci. USA 80:2495-2499)# & #x g SV40 24 & 5 F5&
.
2 T &k HuTN228, J A%/ 4% % 2000 (B &5 11668-027, Life
Technologies) & % s %] COS-7 tafe(# B mie &) F ey beafdt . AL ¥
15 A IgG yﬁéé##%mm%mﬁ%xﬁj HA %A HRP ¢4 L EHRAK
RAAE A B 6,487, @it ELISA, kxtBratssiF /A itegss it
AT 1gG2M3 FAR = 4 F @ ey . s BB RBERE R AL E,
st ik A i 632 A 4010 HuTN228 5 P815/CD28" 4ok -84 4%
FR AR @I, AR R LR ARSI BRERETF). EF
20 BEmp it E, BTE TR R LR 2R TG
mie % Sp2/0 ¥ ; HARYE gpt HRIA ¥R T AR AR |,
i# 13 ELISA, S#7fas s F A adegidfik,

2%

-

25 A FARKYV REARBF I KT, ke kP AR, MAE
e VELRABEY VELREIAE 10). E48 8 FH B 76,
BE VRELERAREYV RERSA KR pVe2M3 #4KF= pVk
BT, B FBRFINERMATIALE, BRTHELERS
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10

15

20

25

R R IABARG A LIEARR Tibg, B, AEFHME, #—F
EEEFREAEBARBEEABRAEYEBER,

L4 10 HuTN228 & &4

COS-7 tmpe e nt st e EATR R A BRBE S L2 BREwmeZ
COS-7 #, vAj=4 HuTN228 Judk. A Ffétfompmideysdfin, B
ELISA 3o AR 1gG2M3 #ukég =4 &k, BRAAX @R ek s
P815/CD28" tmftrty 45 A (B R B 7). ARFLMF, Aisgsefit
Rlakey, hBRMERARGARLIANG FEXH 23T gml, k4
BEat b Ak ey HuTN228 FARMRBURE 69 7 X44-2] P815/CD28 4,
o L (BEARBT).

Sp2/0 smieeqfe 4t dk:. AT FAREZ @R A, KAAEARL
RIEBARGERE] Sp2/0 M. HoF) TR ghat4dF—HF, sfIUA4E
FeF R 6 U A LTS HUTN228 didhey =4, —AFs 2 F(LE
4 Tk A = 2R Gkt d, B4 GIBCO £ /8 b ifE ik
FHRAY XN, BLFAEN, A ST0 EH A THEHRAEF LEMALE
HuTN228 #ifk, “ibed#ifh = F X2 7 mg, |

kA 11 EhEGLLL

£ 570 ml GIBCO % X J& £ foif 3 k£ (8 %5 12045076, Life
Technologies) ¥, 37k AARZ LK )49, HuTN228 R iA &4
RFFeh—F. St g AiRB] 10%K £/, MRATHIZR L
R, FFE iR —4R 2 ml 897% & -A Sepharose 42 £, ] PBS %4
ZA, REM 0.1 MH£BEL. 0.1 M NaCl pH 2.5 suBLAT 4R, T2
# PBS ZATAT e BLi &l , LEHPBSA3 k; RE, £—HRALH
95 0.1 MNaCl ¢4 PBS -R##144 PD-10 42 |, 42 Lpsh. A& TF 4C
ZH7, @Bit—ik 02 mm #9iR 4%, TEMIEENTHER.

25



01822636. 1 o P 3E23/36m

10

15

20

25

L4 11 Fit X 3L HPLC #e SDS-PAGE #4745 8 R &

-
~
D

B

& —4 PE ISS 200 Advanced LC Sample Processor (#f#4L32
#®). —% PE Series 410 Bio LC Pump (%&). —% PE 235C Diode Array
Detector (—#8.% Fi%]#&imlléi)u& PE Nelson 600 Series LINK 28 & #9
Perkin Elmer HPLC &%, k#tf7 kK )4fL HPLC, 4%/ Perkin Elmer
Turbochrom Navigator Version 4.1 34, k34| A sh#tHE. RE5LN
B BRI HARRIT B AA RSN, A AR $ BRik 4 44 TosoHaas
TSK-GEL G3000SWXL X +J~4fe HPLC #£(7.8 mm x 300 mm, 5 mm #9
k2, 250A #43UFEk)s, B F 5 08541, TosoHaas, Montgomeryville,
MD), EZEANE. Azh42 pH 6.9 #5 200 mM A58 47/150 mM HAk
47, BiRikh 1.00 mV/a4r. Ao AKE £ 220 nm & KHF= 280 nm D4
¥ T Y¥omiz AR e Bk, HuTN228 #£ 5% 69 52 444735 601(60 g).

BRARESER, & 4-20%644F 5% (B &5 EC6025, Novex, San
Diego, CA)_E# 47 SDS-PAGE.

P41 % 8923, A Human IgG Subclass Profile ELISA Kit (A
IgG T %k 4# A ELISA & &) B &% 99-1000, Zymed Laboratories,
South San Francisco, CA), ki 55 Ff ghfb ik ey BIAT AL,

$ X

i@ it K 4#EFL HPLC #= SDS-PAGE, & 49#1F74-% ¢ HuTN228
WAREyehE . A5 7 HuTN228 ¢ HPLC #®hBLo B, ARBEX—5H,
HEAZY BN B, BEAAMLTFHTFEY 160 kD HH6EH

MuTN228. F)# % 2B MuFd79 (s & 1gG1). HuTN228 vA &[] #
# 34 B8, HUEPSC7 (A 1gG2M3)f 4k R &4 T ¢9 SDS-PAGE 44744
0. TR WFR AR K29 150-160 kD #44F 5. ELBEM T L4471
Pl mAEa AR MAORRARREG—F45 T4 50kDH
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TR0 TEY 25KD 6944 A .
Bl AR A K Ee & B : HuTN228 Fik ey Bl A+ & F= AT B4 1gG2 B4+
B — 3 (#E KRB T).

%44 12 FACS £4%EB

1# ] MuTN228-FITC #AKk&9A 250 ng/iKeFF 44 69 — A% ik £
B, R FARGE R FE, £k B 100 1FACS # &4 4 % (FSB =PBS, 2%
FBS, 3%.E# ]s fsxm,a , 0.1% NaN3)¥, % FITC ARt éydiuik b
P815/CD28% 4 fa(3 x 10> AN mpl/iX3)—A—MWE A 1. 8F, KREA 2ml
4 FBS 2%, A AKX @A (33E R R F).

ZF #4554, 32251 FSB ¥ ¢ MuTN228-FITC (50 ng/i&3)%5 .
25 1 FSB # ¢4 % % 1 HuTN228 Fidk &k, MuTN228 3k 4y =45 G #H#F
4 (A 200 g/ml 8 FARFF 46 )R A, 5+ Fe 2] 50 1 FSB 2 ¢ P815/CD28"
L (3x10° A /iR E8)F . YEAXTRE, #32F MuTN228-FITC &
P815/CD28" 4m (50 ng /iX3&, F 50144 FSB F). BIAEL, WX AE A4 3E
e B bk E S 6. /£ 251 FSB ¥ 49 HUEPSCT (A IgG2M3) R ## A 2 B8
FAR(200 g/ml)F= MuFd79 (-]~ & [gG1) ) F & 2 & 4245(200 g/ml). /é’—.aji
E(FET), ELRRI00] FRARRSME Be—RHHA L]
i, RE A 2mlFSB %, A AXN@BENST, EEX—ER =K,

gX

Edo 7k b ek e), A—ANAX@RTERAFSFER, ik
7 MuTN228 #AkF= HuTN228 44k 55 P815/CD28 4m e L ¢4 CD28 4T
HeEASKEFW, AR 5 FREFTARERMSLE R, MuTN228 F
HuTN228 % # # AR #URE 49 X5 MuTN228-FITC £ 4, X R X
AAFIARE CD28 #R ey 245+ 4. HuTN228 #)A4axt 4 4%
MuTN228 #yARt 48 A8 L2 —. RIF A &F B IR MuFd79 #=
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HuEP5C7 <5 MuTN228-FITC &%, %87 MuTN228 34kf= HuTN228
FARiB it V R 694 5 iAn Z 48 A /3R 5 CD28 /.

%#&%) 13 ELISA 4 %%

F 100 1/3L#4 sCD28-Fc (F PBS #, 0.5 g/ml)(sCD28-Fc 2 & #
CD28 #yashik b 1gGl 49 CH2 & #3858 CH3 &Mk A0 35 k0%
&)f 4°C 84 96 3L ELISA # (Nunc-Immuno #, B F-5 439454,
NalgeNunc, Naperville, IL)it &, A 300 V35L&, F TBS & Superblock
Blocking Buffer (34 # & )(E %5 37535, Pierce, Rockford, IL)#f H]
E-FHIE 30 4F, F 300 /364 ELISA ELISA Wash Buffer (644
7% )EWB = PBS, 0.1% Tween-20) 2t 4 P& F8., FedRkA 200 V1L,
4% = 4 Ho,#5 A2 100 | ELISA Buffer(ELISA £ # % )(EB = PBS, 1% BSA,
0.1% Tween-20)7F #§ MuTN228-4£ 4% (0.5 g/ml)5 5% %5 HuTN228 4%
3 MuTN228 34k 2 100 | EB w ¢ = 4% e A Bk (A 100 g/ml 5 44)
Wb, FIAFRIRA 100 1EB F 6y, M4 A HEFH G RAFR
%} 88 34k HUuEPSC7 #= MuFd79 (100 g/ml), 3% 100 1 44 EB #%] 100 1
49 MuTN228-% 4% (0.5 gmh) ¥, 45h R EH T, 52001 &
EB #n3|# 4t 3Ld (R84 MuTN228-A 4 %), AT QGRTR). £F
B HARRIE-TAE 1.5 B, £ 300 V3leg EWB shi&FTiEIL4 K
B, EFFA IR RAe 100 VL4 EF4A%-HRP (1 gml, B X5
21124, Pierce). A FRFBFHHREZ-TFIRX 1 o, o LR RETE
2B, BR3P Fhe 100 1/3L8 ABTS /&%(E} F5 507602 F=
506502, KPL, Gaithersburg, MD), £F R FTERFZ-FHREA S5 £ 7 54,
REiEHASmHIAEE. TEX—FKBZR,

HR

FHoEF b priidey, A—F ELISA £% 51, wix7
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HuTN228 #itkF= MuTN228 34kt sCD28-Fc 44k A4dFtk, AR 12
b 2R T AREMGS R, MuTN228 #= HuTN228 %4 &R BURE
44 7 X5 MuTN228-4 4% 5% . Bl F+ A 5 B8 $i4k MuFd79 #= HuEP5C7
A5 MuTN228-4£ 4% %%, &% MuTN228 Hitkf HuTN228 juikid
T VRGH RIS RS CD28HE, AR 2FRBFTHAZ
R 52349 MuTN228 F= HuTN228 #4 ICso{& . HuTN228 44 Aa5f 45 4-F )
2 MuTN228 %449 2.6 2 —,

# 2 ELISA £4# b4

ICso (¢/ml)
2 il 31 I 2 k53 T3 AR E
MuTN228 | 0.21 0.20 0.15 0.19 0.03
HuTN228 |0.37 0.64 0.48 0.50 0.14

ZHA 1 PR R

N

# P8 Queen & #4 % %(Queen, C., W.P. Schneider, H.E. Selick, P.W.
Payne, N.F. Landolfi, JF. Duncan, N.M. Avdalovic, M. Levitt, R.P.
Junghans, T.A. Waldmann. 1989. —#5 @& 2 LRS- AR
#k. Proc. Natl. Acad. Sci. 86:10029-10033), & T MuTN228 iikA=
HuTN228 Fihegast s 4-F A lt, AN, R 50 1 BSE TR
(Binding Buffer)(BB = PBS, 2% FBS, 1 g/ml /J» & 1gG, 0.1% NaN3)F 49 45
10 ng 1 ARt #y MuTN228 5 &4 5%] MuTN228 itk & HuTN228 Ak
/£ 50 1 BB ¥ ¢4 = 42 i% AR (M 400 g/ml FF44)4ai84-, BAEFRA
=4y, RE, ¥ A% F % (Skatron Macrowell Tube Strips, B &5
15773, Molecular Devices, Sunnyvale, CA)2 &5 100 1 P815/CD28 45 ¢
2.5 x 10 AMmMARI)F; T 4CERARGHE L 90 54, FIHK
45 50 1 BB F 4. 4F 4 dE4F Fb F 457 69 Bl A+ Rt B8 44k HUEPSC7
F= MuFd79 (400 g/ml), AMEX/E, Hal-RAKRSMESD 4K
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0.1 ml 80%AR 3% — ¥ & — T &5 -20%MH i 89 & & % (Sarstedt Micro
Tubes, B &5 72.702, Sarstedt, Newton, NC)¥, & 501 #) BB %7
EMEFE—KR, FRTOCHRRENFTEE SRS BLE SN ITHAGFE G
1% (Kuziel, W.A., S.J. Morgan, T.C. Dawson, S. Griffin, O. Smithies, K.
Ley, N. Maeda. 1997. /& CC 4L B F 24Kk 2 22 64 ¥ & tmfeAb i
5% 45 smptsh 64 = €Y . Proc. Natl. Acad. Sci. 94:12053-12058), &

X —FH =K,

AN

D%

EAe kb AR, A Pl R RAEE TR, KT
MuTN228 #itk A= HuTN228 fidh ey dast s & f fotk, £B 13 ¥ BFT
AR 2R, MuTN228 o HuTN228 # 4 HAMR R A 49 75 X5
] 479269 MuTN228 %% . 14 A xd B8 3tk MuFd79 £ &% it 2 %
hERTELNES, 2RMAENBIA HUEPSCT Rh 1 #Fie#
MuTN228 % %; % &% HuTN228 #ifhifit V R eh45 FieAa 4 A 7
RA CD28 R, Ak 3 TRFT A ZKRFEERe MuTN228 #
HuTN228 #5 ICso {8, HuTN228 #) £ M4 &-F bt 2 MuTN228 44k 4
A A FE Akt K 2 2.4 42,

(3 PlEseendy

ICso (nM)
ol R 1 EH 2 %3 3 AR E
MuTN228 | 0.93 1.05 11.02 1.00 0.06
HuTN228 |2.65 2.43 2.13 2.40 0.26
EkB 15 AR CD2S HARGRABAFIRNZ

X BAadiik: M ATCC (ATCC HB-12352)% /3 & £ BB A R
4. CD28 #4Ze %98 PV1. A Southern Biotechnology (Birmingham, AL)
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W #hAL 4 PV, %4 R-3 418 ¢ (R-PE)# PV, 404 T4 &4t CD28
¥4k 37.51 % & PharMingen (San Diego, CA)., # —HMB LR £
FITO)# B H T £ T4 K IgG (H+L). 4 FITC # JF H4h B4 K
IgG (H+L). 44 FITC #4574 & IgG (H+L). R-PE-F(ab’), ¥ 4l &
IgG (H+L), M% A Jackson ImmunoResearch (West Grove, PA); 44
FITC & L3 &« « 44 R-PE ¢9 b F 40 K 1gG3. AR LA kAR
it A BE(HRP)4G L £ 300y & « & A Southern Biotechnology. L%
¥ & 1gG3 A& K 1gG3 FIF+# stg& FLOPC 22, Mk @ Sigma
Chemicals (St. Louis, MO), E&ZMNFEEEF, # & BT ERTLCRR
A CD3 44k 145.2C11 B 3£ &/~ R4k 145.2C11-1gG3. 44 FITC
&4 145.2C11 % & Boehringer Mannheim (Indianapolis, IN).

7 F X cDNA & .5 A Co F#5ik 6945 X B 6845 X R (PCR)
% (Co, M.S., NM. Avadalovic, P.C. Caron, M.V. Avadalovic, D.A.
Scheinberg #= C. Queen. 1992. J. Immunol. 148:1149-1154), MPFTL Z2
X mpe i PVl 2 2480 E45 V R 49 cDNA., Z A 47 E K22 &
k4t C RAny4 C X L& 37| vh B iB K B iRcAnd) cDNAZ GE LA S’
3149, #£ cDNA #4743, »F VL PCR, Fii& 3’3 EH 5475
S’TATAGAGCTCCACTTCCAGTGCCC 3’ (20SEQ ID NO: ), i
1124 56 8 Cc B &R #FF VuPCR, Afid 3’ 3|4 24 vA T &9 1 FF /7
#}(SEQ ID NO: 17. 18 #= 19): '

A G T
5/ TATAGAGCTCAAGCTTCCAGTGGATAGACCGATGGGGCTGTCGTTTTGGC,
T

HEE 19-50 5 XS #oEE LM [gG Cul R, AF I Mt ey
L RFD] QA4 E R RS BE 4L ,E . & VL = VH 49 cDNA &
%3] pUCL9 AT FIM A, A Tk PCR A E4, &5
cDNA MZET 5 Mrz ABe 57, LARRGELEZFIHEH T
7| —B AL, RARA#E PVL,
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-

£ R

PVIV X cDNA & 5t.lE: EdefE k¥ it ey, NEE @R
FAET PVI 24T % X&) cDNA F= &4 T E X4 cDNA. 2FF Vi
PCR, 445 i Fe 8 C,X 89 35| 48898 A PV =& VL cDNA # 4.
A—Z &, kAR CRG—H 334K = A44T PCR #9754 . X
WEREY: HXBPVIHBREEA . MET RERELY LML
B g, AREMH AR AE ) Vo Va. Cul fo CH9H TRA5)
HEERN: AR ERRRETZARTRY.

%) 16 4 PVI1-IgG3 ¢h# 5 & ik
R e by kHe, XY, Z. Xu, J. Melrose, A. Mullowney, M.
Vasquez, C. Queen, V. Vexler, C. Klingbeil, M.S. Co#=E. L. Berg. 1998. J.
Immunol. 160:1029-1035), i@ it PCR, 3 PV1 #§ VL A= Vy & & R 4r4
Xbal 4x &89 P EFRE; FHEMNSAN N BER X TEf T4
REFHT(H 14). EMMIETFEE—BRETHRFT]. —BARMT
ERAFFF—BARTRIRERZG R T ARG SHEMKSF
7)., XA WK, BATETE RS F 2] IRARGER
RE, ARDIETFTABEBEAZERFZE, B—RRAUTENIIE
Fe 53], AmARIIANEHGTEIZS, LR 54 PCR &) £45.
MHE—F BN, kd—FE— L4 PVI-IgG3 &4 4
B Atz4t AR HAE . £ARE T, PVI-EG3 A F—F &4 A PVIVL
Fo Va TER. R 1263 ¥ E4 i Rl B K24 ecia 2 K a9
A-FAK, 1B 1T £ 4T Cole ¥ A7 ik 77 3% (Cole, M.S ., C. AnasettiF=J.Y. Tso.
1997. J. Immunol. 159:3613-3621) &4 % ¥ & &, HFIF &L B K
pVl.gdrgdE (B 14), EHBER AR TRy ARERE, BH#EEX
Axh B FEAEHARFBELARNRIAEDOREN TS T B
BT AR TIRS), HEMBRRTAIMRAR C2 sk 4& LT

B
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(Ashfield, R., P. Enriquez-Harris /= N.J. Proudfoot. 1991. EMBO J.
10:4197-4207)F8FF . it #4732.64 gpt 2 B (Mulligan, R.C.#= P. Berg. 1981.
Proc. Natl. Acad. Sci. USA 78:2072-2076)th 2454544 SVA0 3-8 2 2hF
RIKZh, AT AR RS PVI-IgG3, AR E— Rl SR LB 2
% NSO F; ELARE gpt 4R B R RELETF. ALERIK
IgG3 ¥ A3 A, EA %A HRP &9y F 3. RxstE A 8 &57],
i 1T ELISA, »f 4% F F i 6432 ok it 47 K 1eG3 Sk = A 77 @ 69 o
#r. X—oArad s 8 1gG3 A4sFHe, AELWT, €DK 1gGR
AR R I,

AR~

ER

#4 PVI1-IgG3 e4 &L BT EURLE 15 ALY,
Yo et VL Ae Ve Hl& A RF(B 15), FEEE65 —Fr it &
b, RE, BiZABRERSEI KA THMEEICE NSO F, L FAR
£-PV1-1gG3, B JUAtsE f T A it 93 sk a8 i ELISA 447 7 ) & 1gG3
FAkey = 4, B A FACScan 547 7 5 ELA @ty 46, AR
¥, REMAEL TR, —F4EE T FRAET £ G MRML
b, 1A EEAREATHLY KER. BLFREN, K1 AA
it F A b e PV1-IgG3, &~ %> 10 mg/l,

%4#4&4)17 it HPLC #= SDS-PAGE RAELb 4G4 4 PV1-IgG3
EGehsiih: £ 1 H Gibco RfniF e RBIEHREF, B IgG3
AEZHHELTRH—FCLE 1 5), Y@L FHEE 30%KEIK
B, MO R i 63 LA R IR 4 £ 200 ml, ELA —4 Pharmacia
Pl &(2-3 ml/4-4¥), ¥ k5 —4R 5 ml 49% & -A Sepharose 4% E.
BE, AAFHI 0.1 M NaCl (NaCl #9438 5 4 0.25 M)#g PBS #i4
S, REA 3.5 M & MeCluBLAr sk, B4, E—ARASHH

R
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4 0.1 M NaCl ¢4 PBS #7144 PD-10 42 L, @& By R a B, A G
F4CxAT, Bd—K02mm egjEk, TEMIENEGER. AT
Ay 8 1eG3 —4E, FHREC 1 mg/ml)TF PV1-IgG3 AA&:E AR,
iR it £ ST CRANEBDERT. ATER, BRANREEEZRLD,
KL ) R BB I R L ARG L S R B 7 M.

i@ it X 3L HPLC #= SDS-PAGE #4744 EME: Aih—4 PE
ISS 200 Advanced LC Sample Processor (# #=4:3 ). —4& PE Series
410 Bio LC Pump (%&). — %4 PE 235C Diode Array Detector (=48 % %3]
&) 28)A & PE Nelson 600 Series LINK £6 5%, %9 Perkin Elmer HPLC %
%, kAT K HEFL HPLC, 4%/ Perkin Elmer Turbochrom Navigator
Version 4.1 34, kiz4 g oh#HE. REANE,;, BRAZHMARK
F. AR EHKE, B HAREIKEIRY TosoHaas TSK-GEL
G3000SWXL X -]~ #FL HPLC #£(TosoHaas, H 3% -5 08541, 7.8 mm x 300
mm, 5mm 942 E, 250A 4L DN), REBRS B, KshAEE pH6.9
& 200 mM 5B 47/150 mM &g, ELiRiEkH 1.00 mi/g4r. Aotk
Bt 220 nm KA 280 nm R K TR RZAGRME, KEH
PVI-IgG3 # Sz diihizsdh 50 ul (63.5 ug). BBARAF %, #AT
SDS-PAGE,

R

i# it K #efL HPLC #= SDS-PAGE, & 4#1F74 & & PV1-1gG3
WuE, B 16 #2577 PV1-IgG3 ¢ HPLC #pinH B, REX—
SHT, ZEAR %R, BEFARE F4FF 150 kD ¢yt %,
PV1. PV1-1gG3 vA R Bl # & 2 BB A 3L B 44+ T 49 SDS-PAGE 9474
R A ZARAREA KL 150kD 694 F2(B 17A). EB 17A
AR5, o T AT A SRR A ERAEF 4 SDS i i A
BREGAL F M, NIRRT ATRFAR P KT R4 A4 640 .
{a % AL B4 T (B 1By R A& =Fr & & M A9: PVL, ARZ
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PV1-IgG3 X EIF AR 2 1R, A 5T @ F AT ILe [gG ¢ SOKD 5-F
TR ST, B, RELRAFARPVL A Cud F8) Asmy 72| E4E
WA, RETETHETOLTE B AT GEENE S, Edo
VB BTt XA T LG R AU X T 464242 PV1 & EL4 g aF

5 W R s A, RIFRE TR EF/ R AL S KA I RE S

£ 7.4 18
AX@mmA: £4CHA 1 ugml & PV1, 37.51 & PV1-IgG3 & &
10 T wpe % EL4 (2.5 x 10° A~4m2/0.2 ml)ik 30 4, KGR 2 ml A
PBS #eAeA1, A 20 pl A% kAR HE — R0 pg/ml)
MHpe, EZRYFA4CHT 20 o405, A PBS skardmie,
/| FACScan (Becton Dickenson, Milpitas, CA)4#7.
A FEE TS, T4CA 1 pugml & R-PE-PV] F= 25 pug/ml
15 PV1. PV1-IgG3 & 1gG3 Fl#+ %! st 8 f BB & % & EL4 4mp0(2.5 x 10°
A 4mp0/0.2 ml)ik 30 4-4%; A PBS sk piid amfe, 5+ FACScan 947,
B REH R G 145.2C11 #AT7E M 4 2., ETHEEFEET,
F4°CA 1 pg/ml 44 PV1-IgG3 #225 ug/ml ¢4 PV1 % & EL4 #0825 x 10°
A4mpe/0.2 ml)ik 30 4-4F; A PBS #kik @k, A %A FITC #5734
20 2 1gG (H+L)#¥ £ &, RE®R%E, FF FACScan 547, 4 T %15
—HuikG PVI #dEsk s A, EXA PVI-IgG3 ¢4 AT AL
PV1 %t EL4 tmfeitfT 4 &, Fa4rArdmie.
EF A T@mEE, £4CA 1 pgml &g K 1gG3 FIA AT &
(FLOPC 21)3k PV1-IgG3 2+ BALB/c |~ &4 L 4m e (2.5 x 10° A~ 4m /0.2
25 ml) &34 30 4-4F; #RJE A 2 ml 444 PBS 2%, - 20 pl &4 FITC
& 145.2C11 (10 pug/ml)k5 20 pl 484~ R-PE #4347 & IgG3 (10 pg/ml)
et EACTERYHE 20 24b5, A PBS wekrmdamie, A
FACScan £#7. |
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“R
@it A X @ AR EME PV] #= PVI-IgG3: A PV1 4% CD28 fate T
wmin % EL4 #&, 3/ FACScan 347454, £ &5 XA PVI
BERANRE 6945 8454 EL4 @mpe(B 17A), H b, PVI AR AT £
5 REA SR T @m4ik(1452C11, #-CD3; H57-597, #.-TCR: ¥A
% UC10-4F10-11, 3#-CTLA4), 4.5 CD28 FA M- B % 7% 4 fe. % NSO 3E
Y A (BB AR T). MR, A A KI-CD28 4k 37.51 12
{5 EL4 tmpe Lo — A5 545 st 4(B 17B). R PVIRRT 4
4 CD28 %3, wAk4rAhibs 53 Ea 8 b, THAATHAKM
10 SR EEFRGELR . E4 B 17C b AR T8, &4 PV1-IgG3
F OB EFF ML, ERFRARMT 3751 L85
Xt F X5 EL4 mpes 4, B¢ K44 CD28 [ M 64 NSO s (%45 &
7). Ak, PV fG3E4¢ ML S HBUR T XM FRIVKG E4E1E
EX, Bl 14 AE A ma i MR A A
15 b TiEE PVI1-IgG3 6.4 CD28 #pMadith, ZMAAT
FACScan %4 44f. AiX& £k ¥, %54 RPE & PVl 52525
42) 4 R ARS8 PVLL PV1-IgG3 S & [gG3 st BB R4, F A iz R4
1 ELA mpa e &, E4o e B 18A F A 278y, PV1 # PV1-IgG3 H 4%,
MAE R A xRS, fR1E4%4 R-PE ¢ PV1 443 EL4 wfe k. &
20 PVI1-1gG3 #m &35 4] Ty PV] s egdr 4], RANIeX b HIEFH
. PV1-IgG3 5484 R-PE ¢4 PVl £% CD28 43,5, M REFHEH
FMAE L, EMHZ, 1452C11 (L £ R EA AR CD3)foik A
1452C11-1gG3 #&ARFAIE 424 R-PE #9 1452C11 43| EL4 e b
(B 18B); {2ty FiZ$A3AMR 4834 P R-PE-145.2C11 5 safied Je44 57
25 M A, B i Ik R R K.
FMLATEQS 42)8 PV1 5§ PVI1-IgG3 #£%F EL4 @feeg s
A, MTTHES TR, &REIHFERLTEA ML PV-1-1gG3, {2
F 44 FITC &4 3740 Ak Rt HHin e, B 18C v HERE
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F: §it¥ PV1 & & 42t PV1-IgG3 b ElA @t Atyirsl, JUFR
FA, AMIESE T PV1 5 PV1-IgG3 & 4-Fl — 443,
%5, A PVI-IgG3 2. {Mtmpa st 4T €. 6.4 PV1-IgG3 ¢4%
m%%%;ﬁwﬁ@RyE%miﬁ¢ﬁhﬁ3%%ﬁ%ﬁﬂ@ﬂw,
5 H Y4B A FITC ¢4 145.2C11 RmB g mie 2 &, MaiFic, CD3 fa k4
. EREARMBARASIF, PV1-IgG3 457 Hibig CD3 FaMsmpe
&, @R CD3 Mtmpbg & (B 19B). AR, K IgG3 Rl Alst
BB 4% CD3 fFaM mpt % &(B 19A), Bk, #4PVI-gG3 im# AR T
ek E R —F R, X2 R CD28 kARG At s AR E k.
10 .
EHRA 19 BREEOAFLARXT XeYFF

-
.
D

N+

J AR 4 CFA (Wako, Japan)3L{bé#9 125 ug 4 CII (Collagen

Gijutsu Kenkyukai, Japan), /& REMAKAK A RE R, £F 21

15 X, A 125ug#y. CFA ¥#&94 CIl, @it A K A EH, KAigf iz

. EMREEZE, A1 mgkg ROFIE, #eTFERELMIE

# CD28 3AR(PVI-IgG3)it 7 K, k#EFIR. EF_REBEBHE

11 R, BEOEWRR, fibd L% AHELLE; FRBANAIBAY

(Tada, Y., A. Ho, D.-R. Koh, T.W. Mak. 1996. J. Immunol. 156:4520,.

20 Tada, Y., A. Ho, T. Matsuyama, T.W. Mak. 1997. J. Exp. Med.

185:231), # WA Re) KE# 0 £ 3 B0PF R, WHEERNGFK, JF

Wea A3 otahe; B R R REFH 12, BTA D AEHR
R EFS, RTEXRT KK,

AR~

R

A4 CILRRET AR, MEDBXFT AL ENHL. £F =R
BEWE 11 X, £/ CD28 Fikgsieg b &, X% K454£(0.63 +
0.50)(P<0.01)45 24 #8.(7.50 + 0.66)48 th.3% B F /K.,

25

37



01822636. 1 o 15 3E35/36m

k4] 20
DR
M Charles River Japan, Inc. (Yokohama, Japan), #F2|s#H BALB/c
5 B A= C3H s R S 23R X E R AR T 6 A T8 2 A8
NaB AL, B HRFRMAK, SFHERE, AADEA 6
£ 8 .

FAK:

10 B F s R, CD28 (PVI1-IgG3) A &5 PV-1 %448 R 6945 Ft4,
19785 f AR 9N R B A 3% 8 3 7% H (FeoIgG3). 4. & CDI154 (TRAPI,
IgG1)# & BD PharMingen (San Diego, CA). CTLA4-Ig (CTLA-4/Fc #
A B Genzyme (Cambridge, MA), |

15 BEASHE.
Wk B AR R(BALB/c:H-2d) B3R 6 28 B Z pk #54844(0.5 cm2)
A AR R(CIHH-2b) g M-3R, A AR FHLE LT R,
RE, BidE R BANE, RREBEM G AE. HF 2L H & E>80%
W E R R B4R . A Dunnett 84 % & LB IS 4TSI F 44T,
20 p<0.05 49 %fEMNA R B EM,

BRAE:
F 10 pg. 50 pg. 250 pg ¢4 BB 4 K CD28, &6 7 B kA%
M ZAR, EBHERORUREFEFIRAAF 6 R, HEAL
25 % 250 pug #us & CD154 F= 100 ngCTLA4-Ig, |

gXR
if it 45 TR B A 4 R CD28 Aedn ) & CD154 ] B FAL BT CD40
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01822636. 1 o 1 3E36/36m

10

15

20

25

Fa CD28 ¢4 T 4m i Bl ) 8242, WA ATt C3H /) & F 89 KAL)
RS G FTE . ARHMAESF 9 RHF L HBHY ., $ike44 CDIOL
B EERAARE P IEREFBADHAEMST #H 10 X), 245
CD28 ZEA-Bt, MALIKE| B E Mk E47E, miEF44 %01 MST)
RIS 33 A, XA EBAEL T CTLA-Ig F=3i-s & CD4OL £ %,
KR BA B2 R AR K H, MST 4 12 X,

L3421 3 CD28 Hdke Fab f= Fab’)2 K B 644
3 CD28 34kt Fab K #6944

R B 7484 K38 2% 4 B (Pierce, USA) 4 L3u A CD28 4k
(HuTN228). 44 5 mM EDTA #= 11.5 mM ¥ pt &8 &8 49 50 mM
Tris-HCI pH 6.8 £ 4%, kFLEZAHALRETOR, FHLAL
3 —RAEE, FIKERRMEZAEL, A 3TCHRIEER 2 R 3 X,
J PBS #uikizAz, FFARIE, REMBGIR, WK LR
3 A% it 7 45 (TSK gel-3000SWx1, Tosoh, Japan) E, JrikfiE He54K
4, BT REMATIRSE . ARIEA 280 nm #BHLEGHT 1 mg/ml,
Abs280 = 1 4)m#A X & & R E; il SDS-PAGE RAAR BH K
1

# CD28 34k 8 F(ab’)2 } B4 %1%

A5 Fab K B#&FE—Hen xR T FREERGRE(LL
mM)FefR 8 B E (GE R —R)ZIF), kHlEA CD28 ik,

BK, RBLRAR, TRAERLPGFZ RES T, B
SRR G EFTHREARAERPTEEAAN, TAARKIELARATIEE
W2 LT F X, REARRLHA,

ALRE| GG FTA B, FAFH, FHRRLE HH LA L
)R AL SB AT,
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01822636. 1

FFo% %

/155

10

15

20

25

30

35

40

<110> VASQUEZ, Maximiliano
HINTON, Paul
TAMURA, Kouichi
HIGASHI, Yauyuki
SEKI, Nobuo
UEDA, Hirotsugu
TS0, J. Yun

<120> JTEREIHL CD28 Hifk R E NV A

<130> 200071USOPROV

<150> US 60/255, 155
<151> 2000-12-14

160> 21

<170> PatentIn version 3.1

210> 1

211> 427
<212> DNA
213> F*E

<220>
<221> CDS

<222> (12).. (404)
223>

<400> 1

tctagaccac ¢ atg gag tca gac aca ctc ctg cta tgg gtg ctg ctg cte
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu
1 5 10

tgg gtt cca ggc tcc act ggt gac att gtg ctc acc caa tct cca gct

Trp Val Pro Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser Pro Ala
15 20 25

tet ttg get gtg tct ctg ggg cag aga gec ace atce tee tge aga gee

40

20

98

146



01822636. 1 S

* F2/15MW

10

15

20

25

30

35

40

Ser Leu Ala Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala
30 35 40 45

agt gaa agt gtt gaa tat tat gtc aca agt tta atg cag tgg tac caa
Ser Glu Ser Val Glu Tyr Tyr Val Thr Ser Leu Met Gln Trp Tyr Gln
50 55 60

cag aaa cca gga cag cca ccc aaa ctc ctc atc tat get gea tec aac
Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn
65 70 75

gta gat tct ggg gtc cct gec agg ttt agt gge agt ggg tct ggg aca
Val Asp Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr
80 85 90

gac ttc age ctc aac atc cat cct gtg gag gag gat gat att gca atg
Asp Phe Ser Leu Asn Ile His Pro Val Glu Glu Asp Asp Ile Ala Met
95 100 105

tat ttc tgt cag caa agt agg aag gtt cca ttc acg ttc ggc tcg ggg
Tyr Phe Cys Gln Gln Ser Arg Lys Val Pro Phe Thr Phe Gly Ser Gly
110 115 120 125

aca aag ttg gaa ata aaa cgtaagtaga cttttgctct aga
Thr Lys Leu Glu Ile Lys '
130

210> 2
211> 131
<212> PRT
213> HRE

400> 2
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala
20 ' 25 30

Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser
35 40 45

41

194

242

290

338

386

427



01822636. 1 FoAl R H3/16m

Val Glu Tyr Tyr Val Thr Ser Leu Met Gln Trp Tyr Gln Gln Lys Pro
50 55 60

Gly Gln Pro Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn Val Asp Ser
5 65 70 75 80

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ser
85 90 95

10 Leu Asn Ile His Pro Val Glu Glu Asp Asp Ile Ala Met Tyr Phe Cys
100 105 110

Gln Gln Ser Arg Lys Val Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu

115 120 125
15
Glu Ile Lys
130
<210> 3
20 211> 877
{212> DNA
Q213> &
<2200
25 221> CDS
<222> (12)..(431)
223>
<400> 3
30 tctagaccac ¢ atg gag tca gac aca ctc ctg cta tgg gtg ctg ctg cte 50
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu
1 5 10
tgg gtt cca ggc tec act ggt gac att gtg ctc acc caa tct cca get 98
35 Trp Val Pro Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser Pro Ala
15 20 25
tct ttg get gtg tet ctg ggg cag aga gee acc atc tcc tge aga gee 146
Ser Leu Ala Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala
40 30 35 40 45
agt gaa agt gtt gaa tat tat gtc aca agt tta atg cag tgg tac caa 194

42



01822636. 1 Pyl R OH4/16
Ser Glu Ser Val Glu Tyr Tyr Val Thr Ser Leu Met Gln Trp Tyr Gln
50 55 60
cag aaa cca gga cag cca ccc aaa ctc ctc atc tat get gea tcc aac 242
5 Gln Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn
65 70 75
gta gat tect ggg gtc cct gecc agg ttt agt gge agt ggg tct ggg aca 290
Val Asp Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr
10 80 85 90
gac ttc agec ctc aac atc cat cct gtg gag gag gat gat att gca atg 338
Asp Phe Ser Leu Asn Ile His Pro Val Glu Glu Asp Asp Ile Ala Met
95 100 105
15
tat ttc tgt cag caa agt agg aag gtt cca ttc acg ttc ggc tcg ggg 386
Tyr Phe Cys Gln Gln Ser Arg Lys Val Pro Phe Thr Phe Gly Ser Gly
110 115 120 125
20 aca aag ttg gaa ata aaa cgt aag tag act ttt gct cta gat cta 431
Thr Lys Leu Glu Ile Lys Arg Lys Thr Phe Ala Leu Asp Leu
130 135
131
gaccaccatg gctgtcctgg tgetgttcet ctgeetggtt geatttccaa getgtgtect 491
25
gtcccaggtg cagetgaagg agtcaggacc tggeetggtg gegecctcac agagectgte 551
catcacttge actgtctetg gattttcatt aaccagetat ggtgtacact gggttcgeca 611
30 gectccagga aagggtctgg aatggetggg agtcatatgg cctggtggag geacaaattt 671
taattcgget ctcatgtcca gactgageat cagcgaagac aactccaaga gccaagtttt 731
cttaaaaatg aacactctgc aaactgatga cacagccata tattattgtg ccagagatcg 791
35
ggcgtatggt aactacctct atgccatgga ctactggggt caaggaacct cagtcaccgt 851
ctcectcaggt aagaatggee tctaga 877
40 210> 4
211> 133
212> PRT

43



01822636. 1 FFoo&l &R OHE5/160
213> &
<400> 4
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
5 1 5 10 15
Gly Ser Thr Gly Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala
20 25 30
10 Val Ser Leu Gly Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser
35 40 45
Val Glu Tyr Tyr Val Thr Ser Leu Met Gln Trp Tyr Gln Gln Lys Pro
50 55 60
15
Gly Gln Pro Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn Val Asp Ser
65 70 75 80
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Ser
20 85 90 95
Leu Asn Ile His Pro Val Glu Glu Asp Asp Ile Ala Met Tyr Phe Cys
100 ’ 105 110
25 Gln Gln Ser Arg Lys Val Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu
115 120 125
Glu Ile Lys Arg Lys
130
30
210> 5
211> 6
<212> PRT
<213> 5
35
<400> 5
Thr Phe Ala Leu Asp Leu
1 5
40
210> 6
211> 450

44
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}“?

Fl &R H6/150

10

15

20

25

30

35

40

212>
213>

220>
221>
222>
223>

DNA

CDS

(12).. (431)

<400> 6

tctagaccac ¢ atg get gtc ctg gtg ctg tte cte tge ctg gtt gea ttt
Met Ala Val Leu Val Leu Phe Leu Cys Leu Val Ala Phe

cca

Pro

ctg
Leu
30

ttt

Phe

aag

Lys

ttt
Phe

aag

Lys

gecc
Ala
110

gcg

age
Ser
15

gtg

Val

tca

Ser

ggt
Gly

aat

Asn

aac
Asn
95

gta
Val

atg

1

tgt gte
Cys Val

aag ccc

Lys Pro

tta acc
Leu Thr

ctg gaa
Leu Glu
69

tcg get
Ser Ala
80

caa gtt

Gln Val

tat tat
Tyr Tyr

gac tac

ctg

Leu

tca

Ser

age
Ser
50

tgg
Trp

cte

Leu

tce

Ser

tgt
Cys

tgg

tce

Ser

gag
Glu
35

tat

Tyr

ctg

Leu

atg
Met

tta

Leu

gee
Ala
115

get

5

cag gtg
Gln Val
20

acc ctg
Thr Leu

ggt gta
Gly Val

gga gtc
Gly Val

tce aga
Ser Arg
85

aaa ttg
Lys Leu
100

aga gat

Arg Asp

caa gga

cag ctg
Gln Leu

tce cte

Ser Leu

cac tgg
His Trp
55

ata tgg
Ile Trp
70

ctg acc

Leu Thr

agc tct

Ser Ser

cgg gcg
Arg Ala

acc tta

45

cag
Gln

act
Thr
40

att

Ile

cet

Pro

atc
Ile

gtg
Val

tat
Tyr
120

gte

gag
Glu
25

tge

Cys

cgce

Arg

gat
Gly

agce

Ser

aca
Thr
105

ggt

10

tca gga
Ser Gly

get gte
Ala Val

cag cct
GIln Pro

gga ggce
Gly Gly
75

gaa gac
Glu Asp
90

get get

Ala Ala

aac tac

cct

Pro

tet

Ser

cca
Pro
60

aca
Thr

acc
Thr

gac

Asp

cte

Gly Asn Tyr Leu

acc gtc tce teca

ggc
Gly

gga
Gly
45

gga
Gly

aat

Asn

tce

Ser

aca
Thr

tat
Tyr
125

ou

98

146

194

242

290

338

386

431



01822636. 1 gl ROET/1500
Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140
ggtaagaatg gectctaga 450

10

15

20

25

30

35

40

210> 7
211> 140
<212> PRT
213> Zx&

400> 7
Met Ala Val Leu Val Leu Phe Leu Cys Leu Val Ala
1 5 10

Val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro
20 25

Pro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Ser
35 40

Thr Ser Tyr Gly Val His Trp Ile Arg Gln Pro Pro
50 55 60

Glu Trp Leu Gly Val Ile Trp Pro Gly Gly Gly Thr
65 70 75

Ala Leu Met Ser Arg Leu Thr Ile Ser Glu Asp Thr
85 90

Val Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp
100 105

Tyr Cys Ala Arg Asp Arg Ala Tyr Gly Asn Tyr Leu
115 120

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

<210> 8

211> 427
<212> DNA
213> FE&

46

Phe Pro Ser Cys
15

Gly Leu Val Lys
30

Gly Phe Ser Leu
45

Gly Lys Gly Leu

Asn Phe Asn Ser

80

Ser Lys Asn Gln
95

Thr Ala Val Tyr
110

Tyr Ala Met Asp
125



01822636. 1

}“?

Fl & H8/15M

10

15

20

25

35

40

220>
221>
222>
223>

<400>

tctagaccac ¢ atg gag tca gac aca ctc ctg cta tgg gtg ctg ctg cte
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu

tgg

“Trp

tct
Ser
30

agt
Ser

cag
Gln

gta
Val

gac

Asp

tat
Tyr
110

aca
Thr

gtt
Val
15

ttg
Leu

gaa

Glu

aaa

Lys

gat
Asp

tte
Phe
95

tac

Tyr

aag

Lys

CbS

(12).. (404)

8

cca

Pro

tct

Ser

agt
Ser

cca

Pro

tct
Ser

80

ace
Thr

tgt
Cys

gtg
Val

1

ggc
Gly

gCcg
Ala

gtt
Val

gga
Gly
65

geg
Gly

cte

Leu

cag

Gln

gaa
Glu

tce

Ser

tct

Ser

gaa
Glu
50

aag

Lys

gte
Val

acc
Thr

caa

Gln

ata
Ile
130

act
Thr

gtg
Val
35

tat

Tyr

gca

Ala

cct

Pro

atce
Ile

agt
Ser
115

Lys

ggt
Gly
20

geg
Gly

tat
Tyr

ccc

Pro

tce

Ser

tet
Ser
100

agg

5
gac

Asp

gac

Asp

gte
Val

aaa

Lys

agg
Arg
85

tct

Ser

aag

att
Ile

agg
Arg

aca

Thr

ctc
Leu
70

ttt
Phe

ctg
Leu

gtt

cag
Gln

gte
Val

agt
Ser
55

ctc

Leu

agt
Ser

cag
Gln

cca

Arg Lys Val Pro

atg
Met

acc
Thr
40

tta

Leu

atc
Ile

gge
Gly

ceg

Pro

tte
Phe
120

acc
Thr
25

atc
Ile

atg
Met

tat
Tyr

agt

Ser

gag
Glu
105

acg
Thr

10

caa tct cca
Gln Ser Pro

aca tgc aga
Thr Cys Arg

cag tgg tac
Gln Trp Tyr
60

get gea tcce
Ala Ala Ser
75

ggg tet geg
Gly Ser Gly

90
gat att gca

Asp Ile Ala

tte gge gsg
Phe Gly Gly

cgtaagtaga ctittgetct aga

47

tet
Ser

gee
Ala
45

caa

Gln

aac

Asn

aca
Thr

acg
Thr

888
Gly
125

50

98

146

194

242

290

338

386

427
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Fl &R B9/

10

15

20

25

30

35

40

<210> 9
211> 131
<212> PRT
213> FE

400> 9
Met Glu Ser Asp Thr
1 5

Gly Ser Thr Gly Asp
20

Ala Ser Val Gly Asp
35

Val Glu Tyr Tyr Val
50

Gly Lys Ala Pro Lys
65

Gly Val Pro Ser Arg
85

Leu Thr Ile Ser Ser
100

Gln Gln Ser Arg Lys
115

Glu Ile Lys
130

210>
211>
212>
213>

10
445
DNA

pa
=

<220>
221>
222>

CDS

(21).. (419)

Leu Leu Leu
Ile Gln Met
Arg Val Thr

40

Thr Ser Leu
55

Leu Leu Ile
70

Phe Ser Gly

Leu Gln Pro

Val Pro Phe
120

Val Leu
10

Trp

Thr
25

Gln Ser
Ile Thr Cys
Met

Gln Trp

Ala Ala
75

Tyr

Ser Gly Ser

90

Glu
105

Asp Ile

Thr Phe Gly

48

Leu Leu Trp Val
15

Pro Ser Ser Leu
30

Arg Ala Ser Glu
45

Tyr Gln Gln Lys
60

Ser Asn Val Asp

Gly Thr Asp Phe

95

Ala Thr Tyr Tyr
110

Gly Gly Thr Lys
125

Pro

Ser

Ser

Pro

Ser

80

Thr

Cys

Val



01822636. 1 FooAl & FH10/1561

223>

<400> 10
tctagacagt ggggaacaat atg gat tca cag atc cag gtc cte atg tcc ctg 53
5 Met Asp Ser Gln Ile Gln Val Leu Met Ser Leu
1 5 10

ctc ctec tgg atg tet ggt gee tgt gga gat att gtg atg acc cag tct 101
Leu Leu Trp Met Ser Gly Ala Cys Gly Asp Ile Val Met Thr Gln Ser
10 15 20 25

cca tat tcc ctg get gtg tca gea gga gag aag gtc acc atg agt tgce 149
Pro Tyr Ser Leu Ala Val Ser Ala Gly Glu Lys Val Thr Met Ser Cys
30 35 40
15
agg tcc agt cag agc ctc tat tac agt gga atc aaa aag aac ctc ttg 197
Arg Ser Ser Gln Ser Leu Tyr Tyr Ser Gly Ile Lys Lys Asn Leu Leu
45 50 55

20 gcec tgg tac cag cag aaa cca ggc cag tct ccg aaa ctg ctg ate tac 245
Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr
60 65 70 75

ttt aca tct act cgg tta cct ggg gta ccg gat cge ttc aca gge agt 293
25 Phe Thr Ser Thr Arg Leu Pro Gly Val Pro Asp Arg Phe Thr Gly Ser
80 85 90

gga tct ggg aca gat tac act ctc acc atc acc agt gtc cag gct gaa 341
Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Thr Ser Val Gln Ala Glu
30 95 100 105

gac atg ggg cat tat ttc tgt cag cag ggt ata agc act ccg ctc acg 389
Asp Met Gly His Tyr Phe Cys Gln Gln Gly Ile Ser Thr Pro Leu Thr
110 115 120
35
ttc ggt gat ggc acc aag ctg gag ata aga cgtaagtaga atccaaagtc 439
Phe Gly Asp Gly Thr Lys Leu Glu Ile Arg
125 130

40 tctaga 445

210> 11

49



01822636. 1 FFodl & OE11/161
211> 133
212> PRT
213> &
5 <400> 11
Met Asp Ser Gln Ile Gln Val Leu Met Ser Leu Leu Leu Trp Met Ser
1 5 10 15
Gly Ala Cys Gly Asp Ile Val Met Thr Gln Ser Pro Tyr Ser Leu Ala
10 20 25 30
Val Ser Ala Gly Glu Lys Val Thr Met Ser Cys Arg Ser Ser Gln Ser
35 40 45
15 Leu Tyr Tyr Ser Gly Ile Lys Lys Asn Leu Leu Ala Trp Tyr Gln Gln
50 55 60
Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile Tyr Phe Thr Ser Thr Arg
65 70 75 80
20
Leu Pro Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
85 90 95
Tyr Thr Leu Thr Ile Thr Ser Val Gln Ala Glu Asp Met Gly His Tyr
25 100 105 110
Phe Cys Gln Gln Gly Ile Ser Thr Pro Leu Thr Phe Gly Asp Gly Thr
115 120 125
30 Lys Leu Glu Ile Arg

35

40

130

210>
211>
212>
213>

220>
221>
222>
223>

12
467
DNA

wE

CDS
(16)

.. (444)

50
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15

20

25

30

35

40

<400> 12

tctagagtct tcacc atg gta tgg gge ttg atc atc atc ttc ctg gtc aca

aca
Thr
15

gea
Ala

gect
Ala

ctt
Leu
30

gtg
Val

gag
Glu

tat
Tyr

acc

Thr

ggc
Gly
45

cag
Gln

ggc
Gly

g88g
Gly

act tac

Thr

cgg
Arg

aaa tcc tcc

Ser
95

Lys Ser

tet
Ser
110

gac gct

Asp

tac tac

g8¢

Tyr Gly Tyr

125

gtc tcec tca

Val Ser Ser

<210> 13
211> 143

Ala.

ggt
Gly

aag

Lys

tte
Phe

ctt
Leu

aat

Tyr Asn

80

age

Ser

gtc
Val

tgg
Trp

51

Met Val Trp Gly Leu Ile Ile Ile Phe Leu Val Thr

1

gte
Val

cct

Pro

act

Thr

gag
Glu
65

cag
Gln

aca

Thr

tat
Tyr

tac

Tyr

cac tcc

His Ser

gga gce
Gly Ala
35

gat ggc

Asp Gly

50

att
Ile

teg
Trp

tte
Phe

aaa
Lys

gtc tac

Val Tyr

tac tgt

Tyr Cys

115

ttc gat
Phe Asp
130

5

cag gtc cag
Gln Val Gln
20

tca gtg aag
Ser Val Lys

tac atg aac
Tyr Met Asn

gga aga att
Gly Arg Ile
70

cag ggc aag
Gln Gly Lys
85

atg gac ctc
Met Asp Leu
100

gcg aga gat

Ala Arg Asp

ttc tgg gge
Phe Trp Gly

ggtgagtcct taaaacctct aga

51

ttg

Leu

ata

Ile

tgg
Trp
55

gat
Asp

gece
Ala

agg
Arg

geg
Gly

cag
Gln
135

aag cag
Gln

25

Lys

tce tge

Ser Cys

40

gtt
Val

gag
Glu

cct gat

Pro Asp

aca
Thr

ctg

Leu

age ctg
Leu

105

Ser

ttc
Phe

acc
Thr
120

ggg acc
Gly Thr

10

tct ggg get
Ser Gly Ala

aaa act tca

Lys Thr Ser

cag cct

Gln

aag
Lys

60
agt ggt aat
Gly Asn

75

Ser

act
Thr
90

aga gac
Arg Asp

aca tct

Thr

gag

Ser Glu

tac acc

Thr

ggt

Tyr Gly

acc
Thr
140

cag gtc
Gln Val

Pro.

99

147

195

243

291

339

387

435

467



01822636. 1 FFodl & OHE13/16W
212> PRT
213> &
<400> 13
5 Met Val Trp Gly Leu Ile Ile Ile Phe Leu Val Thr Ala Ala Thr Gly

10

15

20

25

30

35

40

1

5

Val His Ser Gln Val Gln Leu Lys Gin

20

25

Pro Gly Ala Ser Val Lys Ile Ser Cys

35

40

Thr Asp Gly Tyr Met Asn Trp Val Glu

50

55

Glu Trp Ile Gly Arg Ile Asp Pro Asp

65

70

Gln Lys Phe Gln Gly Lys Ala Thr Leu

85

Thr Val Tyr Met Asp Leu Arg Ser Leu

100

105

Tyr Tyr Cys Ala Arg Asp Gly Thr Phe

115

120

Tyr Phe Asp Phe Trp Gly Gln Gly Thr

130

<210>
211>
212>
213>

<220>
223>

<400>

14
46
DNA

ANLFF

4 F DNA

14

135

10 15

Ser Gly Ala Glu Leu Val Lys
30

Lys Thr Ser Gly Tyr Thr Phe
45

Gln Lys Pro Gly Gln Gly Leu
60

Ser Gly Asn Thr Arg Tyr Asn
75 80

Thr Arg Asp Lys Ser Ser Ser
90 95

Thr Ser Glu Asp Ser Ala Val
110

Tyr Gly Thr Tyr Gly Tyr Trp
125

Gln Val Thr Val Ser Ser
140

tatagagctc aagcttggat ggtgggaaga tggatacagt tggtge 46
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FFo 5l

£ H14/151

10

15

20

25

30

35

40

<210> 15

211> 50

<212> DNA
213> AR5

220>
223> &R DNA

<400> 15

tatagagctc aagcttccag tggatagacc gatggggetg tcgttttgge

<210> 16
<211> 50

<212> DNA
213> AIF5

220>
<223> & B DNA

<400> 16

tatagagctc aagettccag tggatagaca gatgggggtg ttgttttgge

210> 17
<211> 50

<212> DNA
213> AL

220>
<223> &AL DNA

400> 17

tatagagctc aagcttccag tggatagacc gttggegetg tegttttgge

<210> 18
211> 50

<212> DNA
213> ANTIF%I

<220>

<223> & RLDNA

<400> 18
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FooFl &K F15/161

10

15

20

25

30

35

tatagagctc aagcttccag tggatagacc gatggggetg tcgtttigge

210>

211
212>

213>

{220>
223>

<400>

19
50
DNA

ANIFFI

4 % DNA

19

tatagagctc aagcttccag tggatagacc gatggggegtg ttgttttgge

210>
211>
212>
213>

220>
223>

<400>

20
a0
DNA

ANLFF

4 Rl DNA

20

tatagagctc aagcttccag tggatagtcc gatggggetg togttttgge

210>
211>
212>
213>

220>
223>

<400>

21
24
DNA

ANLF5

& B DNA

21

tatagagctc cacttccagt gece
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01822636. 1 w BB B M

/210

EcoRl Xhol
cmv Xbal

e
X

CK

Amp-R

=

pVk.ChTN228
(7109 bp)

Fspl

BstZ17I
SV40

Hindl] BamHl

EcoRl Xhol
Fspl Amp-R cmv  Xoal

'/ &Xbal

CH1
pvg2M3.ChTN228
Cc

(7356 bp) P 4

0 CH2

H3
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01822636. 1 L L H2/210

30 60

tctagaccaccATGGAGTCAGACACACTCCTGCTATGGGTGCTGCTGCTCTGGGTTCCAG
M ES DT L L L ¥ VL L LW VP

90 120
GCTCCACTGGTGACATTGTGCTCACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTGGGGC
¢S T ¢DIVLTQSPASLAVSLGEG

150 180
AGAGAGCCACCATCTCCTGCAGAGCCAGTGAAAGTGTTGAATATTATGTCACAAGTTTAA

QRATISCRASESVEYY VTS SL

20 240
TGCAGTGGTACCAACAGAAACCAGGACAGCCACCCAAACTCCTCATCTATGCTGCATCCA
M QWY QQKPGQPPEKTLTLTITYAAAS

270 300
ACGTAGATTCTGGGGTCCCTGCCAGGTTTAGTGGCAGTGGGTCTGGGACAGACTTCAGCC
NVDSGVYPARFSGSGS GTDFS

330 360
TCAACATCCATCCTGTGGAGGAGGATGATATTGCAATGTATTTCTGTCAGCAAAGTAGGA
LNIHPVEEDDIAMYFCQQSR

390 420

AGGTTCCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACgtaagtagacttttg
K VPFETFGS GGTIKLETIHK

ctctaga

& 2
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30 60
tctagaccaccATGGCTGTCCTGGTGCTGTTCCTCTGCCTGGTTGCATTTCCAAGCTGTG
MAVL VLI FLCLVAFPSC

90 120

TCCTGTCCCAGGTGCAGCTGAAGGAGTCAGGACCTGGCCTGGTGGCGCCCTCACAGAGCC
vy L S Q@ VvV QL KXKESGPGLY APS QS

150 180
TGTCCATCACTTGCACTGTCTCTGGATTTTCATTAACCAGCTATGGTGTACACTGGGTTC
LsI1TCTVSGFSULTOSYGVHWY

210 240
GCCAGCCTCCAGGAAAGGGTCTGGAATGGCTGGGAGTCATATGGCCTGGTGGAGGCACAA
RQPPGKGLEWLGYVYTI WPGGGT

270 300
ATTTTAATTCGGCTCTCATGTCCAGACTGAGCATCAGCGAAGACAACTCCAAGAGCCAAG
NF NS ALMSRLSIOSETDNSTIKS®Q

330 360
TTTTCTTAAAAATGAACACTCTGCAAACTGATGACACAGCCATATATTATTGTGCCAGAG
VFLXKMNTLQTDDTATIYYTCAHR

390 420
ATCGGGCGTATGGTAACTACCTCTATGCCATGGACTACTGGGGTCAAGGAACCTCAGTCA
D RAY GNYLYAMDYWGQGTS SV

450

CCGTCTCCTCAGgtaagaatggectictaga
T VS S

K& 3

57



01822636. 1 L L H4/210

—

354

301

25 +

o1 —— MUTN228
sl —=— ChTN228

10 4

0 } 4 3
Lo T T -

200 400 600 800

R4 M & R (ngl KK

o

A 4
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o
Z
¥
>

160%
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120% p
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YT o F (k69 Raji & 100%) 7

BWRaj
oJy

|

42 Raji Raj
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EcoRI Xhol

pVg2M3-HuTN228

(7356 bp)

pVK-HuTN228
(7108 bp)

A 8
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tctagaccaccATGGCTGTCCTGGTGCTGTTCCTCTGCCTGGTTGCATTTCCAAGCTGTG
M AV LVLIFLCLVAFPSC

90 120

TCCTGTCCCAGGTGCAGCTGCAGGAGTCAGGACCTGGCCTGGTGAAGCCCTCAGAGACCC
y¥ L S QVQLQESGPGLVYVYKPSET

150 180
TGTCCCTCACTTGCGCTGTCTCTGGATTTTCATTAACCAGCTATGGTGTACACTGGATTC
L SLTCAVSGFSLTSYGVHWI

210 240
GCCAGCCTCCAGGAAAGGGTCTGGAATGGCTGGGAGTCATATGGCCTGGTGGAGGCACAA
R QPPGKGLEWLGVYIWPGGGT

270 300

ATTTTAATTCGGCTCTCATGTCCAGACTGACCATCAGCGAAGACACCTCCAAGAACCAAG
NFNSALMSRLTTISEDTS SZKNDQ

330 360
TTTCCTTAAAATTGAGCTCTGTGACAGCTGCTGACACAGCCGTATATTATTGTGCCAGAG
VSLKLSSVTAADTAVYYZCAHR

390 420
ATCGGGCGTATGGTAACTACCTCTATGCGATGGACTACTGGGGTCAAGGAACCTTAGTCA

D RAY GNY LY AMDYWGQGTTLYV

450

CCGTCTCCTCAGgtaagaatggcctctaga
T v S S

&9
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30 60
tctagaccaccATGGAGTCAGACACACTCCTGCTATGGGTGCTGCTGCTCTGGGTTCCAG
M ES DT L L L WFVLLLFKFYVP

90 ‘ 120
GCTCCACTGGTGACATTCAGATGACCCAATCTCCATCTTCTTTGTCTGCGTCTGTGGGGG
¢ ST 6¢DIQMTQSPSSLSASVEG

150 180
ACAGGGTCACCATCACATGCAGAGCCAGTGAAAGTGTTGAATATTATGTCACAAGTTTAA
D RVTTITZ CRASES SVEYYVTSL

210 240
TGCAGTGGTACCAACAGAAACCAGGAAAGGCACCCAAACTCCTCATCTATGCTGCATCCA
M Q%Y QQKPGKAPIKTLLTIYAAS

. 270 300
ACGTAGATTCTGGGGTCCCTTCCAGGTTTAGTGGCAGTGGGTCTGGGACAGACTTCACCC
NVDSGVPSRFSGSGSGTDFT

330 360
TCACCATCTCTTCTCTGCAGCCGGAGGATATTGCAACGTATTACTGTCAGCAAAGTAGGA
L TISSLQPEDIATYYCQQSR

390 420
AGGTTCCATTCACGTTCGGCGGGGGGACAAAGGTGGAAATAAAACgtaagtagacttttyg
K VPFTFOGGGTI KV ETIHK

ctctaga

A 10
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0001 001 041 1 10 100
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A 11
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ELISA # %44
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—H— HuTN228

0 L llllll'
0.001  0.01 0.1 1 10 100
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O ) F13/210

I-125 £ 444

0.04

-

S

- B/(T-B)

0.014

0.00-

0.001

—a— MuTN228
—H— HuTN228

¢ MuFd79
Y HUEP5C7

001 041 1 10 ~ 100 1000
%4 K E (M)

A 13
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PER Seq
EcoR1 pV1.K.rg.dE
pV1.Hcg3.D.Tt it «
H Poly A
o EcoRl Xbal o~ Poly A"
PR Seq Hinatly S0 5P
€coRI
a1
Poly A "
i cH2
pV1.g3.rg.dE -
gpt
Poly A
Hind1iI
SV40

Spht

Xbal

K 14
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Xbal
tctagacagtggggaacaat ATG GAT TCA CAG ATC CAG GTC CTC ATG TCC

CTG CTC CTC TGG ATG TCT GGT GCC TGT GGA GAT ATT GTG ATG ACC
L L L W M s G A C @

o
—
<
=
=

CAG TCT CCA TAT TCC CTG GCT GTG TCA GCA GGA GAG AAG GTC ACC
Q 5 P Y s L A A s A G E K Vv T

ATG AGT TGC AGG TCC AGT CAG AGC CTC TAT TAC AGT GGA ATC AAA
M S c R S S Q S L Y Y S G I K

AAG AAC CTC TTG GCC TGG TAC CAG CAG AAA CCA GGC CAG TCT CCG
K N L L A W Y Q Q K P G o] ] p

AAA CTG CTG ATC TAC TTT ACA TCT ACT CGG TTA CCT GGG GTA CCG
K L L I Y F T S T R L D G v P

GAT CGC TTC ACA GGC AGT GGA TCT GGG ACA GAT TAC ACT CTC ACC
D R F T G S G s G T D Y T L T

ATC ACC AGT GTC CAG GCT GAA GAC ATG GGG CAT TAT TTC TGT CAG
I T S vV Q A E D M G H Y F ¢C

Lo

CAG GGT ATA AGC ACT CCG CTC ACG TTC GGT GAT GGC ACC AAG CTG
O ¢ I 8§ T P L T F G D G T K

GAG ATA AGA Cgtaagtagaatccaaagtctctaga
E I R Xbal

A 15A
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01822636. 1 L L H16/2110
B
Xbarl

tctagagtettcace ATG GTA TGG GGC TTG ATC ATC ATC TTC CTG GTC
M v W G L I I I F L v

ACA GCA GCT ACA GGT GTC CAC TCC CAG GTC CAG TTG AAG CAG TCT
T A A T G v H S Q \' Q L K Q 8

GGG GCT GAG CTT GTG AAG CCT GGA GCC TCA GTG AAG ATA TCC TGC
G A E L Vv K P G A ] v K I S c

AAA ACT TCA GGC TAT ACC TTC ACT GAT GGC TAC ATG AAC TGG GTT
X T 5 G Y T F T D G Y M N W Vv

GAG CAG AAG CCT GGG CAG GGC CTT GAG TGG ATT GGA AGA ATT GAT

CCT GAT AGT GGT AAT ACT CGG TAC AAT CAG AAA TTC CAG GGC AAG

GCC ACA CTG ACT AGA GAC AAA TCC TCC AGC ACA GTC TAC ATG GAC
CTC AGG AGC CTG ACA TCT GAG GAC TCQT GCT GTC TAT TAC TGT GCG

AGA GAT GGG ACC TTC TAC GGT ACC TAC GGC TAC TGG TAC TTC GAT
R D G T F Y G T Y G Y W Y F D

TTC TGG GGC CAG GGG ACC CAG GTC ACC GTC TCC TCA G gtgagtcct
F W @ Q 6 T Q@ V T V s 8§

taaaacctctaga
Xbal

& 15
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K 16
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patsnap
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EcoR1l Xhoi

Fspi Amp-R

PVKk.ChTN228
(7109 bp)

BstZ171
Swvao
Hinan Bamhi

apt poly A

EcoR!l Xhot

cmamv Xbat

&xbal
? cH1
=

-

Fspl Amp-R

~

PVO2ZM3.ChTN228
(7356 bp)

cH2

CcH3

BamHl
EcoRt

poly A
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