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FyRIIB W4 48670 WT 96 50 7. Fifk
FEIR AR (2L ENE 5 JE ) K2 Jeffrey V. Ravetch
SRR A R & E W EY . EX-
CELL 302 I &% 5% W& (Sigma-Aldrich 23 &),
Nutridoma-SP(Roche 22 &), Ifil 1§ % i (Perpro
Tech 2~ Fl)., & & % T #E (polyethyleneimine,
PED (Sigma-Aldrich 2y @] ), Protein G #% ¥ (GE
Healthcare 22 5]), T4 hCD40-his & 1 (db 5 X358
BN 2 \) . EZ-Link™ Sulfo-NHS-Biotinylation
i ¥ & (Thermo Fisher 2~ &) ). Daudi 40 Jig.
hFeyRs Fl hCD40 %% B P /I BRI IE 28 i (i /) B 28
FeyRs AR AL/ B &2 hCDA0 5 2 B /I 32 i 45
F|, FeyRs AVEAL /N B K hCDAO 5 3 K /N B 5 |
B 25 [F % 78 3E #) K 2% Jeffrey V. Ravetch 5 I
%), NEME A FeyR 52 A BH Wbt i (2B6, 48 52
BE FIk, ALK B Jeffrey V. Ravetch 52 I
%), f@# B AN PBMC, = $it A IgG-HRP #i {4,
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PE. #it A CD54-FITC, it A CD83-PE-Cy7. 1 A
CD86-PerCP-Cy5. 5 $itfk, ¥4 H BD A+,
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B AR A Ea g, 1 1 000 W BYE
HA Protein G fi¥k, BT 4 CHAEALH ML
. 3000Xg B> 5 min Y& Protein G BEER. ¥
A Protein G #ERAY5 mLEW I A difbAt, AT
PBS % % Protein G ®i ¥k, iRHAEE 1 H R
T, %5 H 3 mL 0.1 mol/L(pH2. D W H AR K
B R PUARTE M B & A 450 pL Tris-HCI(pHOY.
O, a4 CEN 24 h Kok
e, PBS Ff F . FH P9 2 2R D3 550 6 G T 3 5K Bt
Hy MR, RFFHALT10 EU/mg. ] Nan-
oDrop #6; I Ht {A ¥k B .

1.2.2 ELISA #%eml i Rtk o h 0.5
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SRIGH 1 % BSA Ml = B4 2 h, %81 3. 16
5 LA R PR TG B 8 DBREE . Bkl 3. 16
pg/mL. ¥4 N IgG-HRP Hi /B il sk, T
YEMREE 10~50 ng/mL, AR IS A DG
R D(650 nm) ,

1.2.3 ELISA#mu g4 sxtatdn H
hCDA40-his $L M . FHAJE A RKARCEY R
SERPUIR, W BN 3. 16 pg/mL &M 3. 16 %5
B, WESAME, ZRBEE 1 hEFLEERN
&, PBST BEIJE I A A Z bric i) 4% 38 S bu ik,

el i EZ-Link™ Sulfo-NHS-Biotinylation iz 7
&RV BEAE) . ARic PR BT R E R 0.1 pg/
mL, EiRWEH 1 h, KWHICY N Streptavidin-
HRP, FrAfEER 125000, A REIIKY 3,3,
5,5-PYH JLER A e (3,3,5, 5-tetramethylbenzidine,
TMB) J5l D(650 nm) .,

1.2.4 PBMC % &  fd R A5k JE ik 46 F1 40 f
CHT A MR 4 F 40 6L 7 3 8 i Y 1) &) B JC B PBS 4%
RFEE 12 3 ke, ¥ HR 3 ¢ 10 /Y Eb 5 A0 5 J5 I 7
FE 50 mL B0 A R A Ik B A0 A G B YRR R 1
I & s 900X g, 20 C B0y 20 min (T 25 .0 HL
MRS EE A 1o FHHE & W PBMC (B2, Ik
5 H PBS YEi3 W, .
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2000
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B 3 2B6 xt#Ezh B H1 hCD40 ik iF M M E =
WA HZORE 3.1.1.22. 1.1 K 21. 4. 1 Hilli# Daudi 4. 56 2B6 B HUIA Fe 5 FeyR 1T B @A B AR 3 =X 20 o AR A6 2 T J800%
/3 F hCD54 ,hCD83 2 hCD86 iy = ih1E M A5k B, I sa e 3. 1. 1,22, 1.1 K 21. 4. 1 Hil3h /N UV R 40 B . [R) B F 286 LW Hi ik Fe 5
FeyRTI B MAHEAE A . O x40 M ARG D0 B4 AE B obk 4 240 g 2 TRTET 43 7 mCD80 iy 6 ik I 1 A8 4k

2.4 fR4LH9 higGl (V11)#) Fo BB X 5 5 328 MY i
HiEME  hlgGL(VID X FoyRIIB W& &R
WT hlgGl (% 96 5™, f# 5Tk 3. 1. 1,22, 1. 1
B 21.4.1 19 hIgGl J& hIgGl(V11) A8 #4453 51 3 4
Daudi 40l &5 WT hlgGl ML, 3 DIEpEm
hIgG1(V11) AR (AR GE % 2 47 T 9k () W B 16 1k . R
KRR Y A Daudi 40 Ml 4 i hCD54, hCD83 J
hCD86 43 1 iy RE /1 (E 4A) ., 1E 3 hFeyRs Hl
hCD40 %% Je PR /)y BRI E 20 M 7y 52 36 vh hIgG1(V1D)
AR i B b 1 JE B O EL 20 M 2 T S A T
mCD80 )3 ik ([ 4B) . F| L4k 5 B Fit hCD40o

PuikR# I PBMC, &3LHA Fe iy hIgG1(VID
ASRREASFATE N B Wk 40, i K SR hCD83
123k (B 40) . BEBAEAL IS 1) hIgGl (V11D BEfE 2
Fr o sR i sh 16k . 7E 4C h 2B6 Hiik g se 2R
Wi s &k hIgG1 (VD 36 M, P U idd B L I M 22
Wz F) FeyR 1B AT 3 A v B 1 16 v — B0
Z 5| FeyR 1T B M £ (B 2.3), i H 3 4~ 50 B
hIgG1 Al hIgG1 (V1) A8 {4 iy 3 1 4 7] L 2B6 BH
Wi (Bl 3.4), oA R R A se i 21,401, i
W] FeyR [1 B X5 i 2h B 5t hCDAO 4 14 37 1 1 78 45 .
A
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94 CBUAR AR 2202019 AR5 39 %45 2 1)
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8000 - = higG1
- e - ctri-hlgG1
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mCD80 mCD80 mCD80 - higa
E 10 000 10000 - < ctr-hlgG1
5000 5000 -
0 0 0
104 10+ 104 103 103 10+ 100 10t 104 10¢ 104 10° 10+ 104 100 100  10¢ 10% 104 10 102 10¢ 100 107
C (pg/mL)
ZlE3.1.1 o wRE22.11 p— Sl 21.4.1 .
o
hCD83 - bt
- cir-higG1
= higG1(V11)+2B6
= higG1+286
= cir-higG1+2B6
0o— e L
100 100 104 105 102 10r 1@ 100 0% 10° 104 10° 10¢ 10¢ 10° 10°

WA HTERE 3.1.1.22. 1.1 J 21, 4. 1 H3% Daudi 40 ,
FHFORE 3. 1. 1,22, 1.1 Je 21, 4. 1 Al 38/0s BRUGEIE 400 A

& 4

3.1.1.22. 1.1 Jz 21. 4. 1 H 34 d ) N PBMC,

Wit

(pg/mL)

AL B higG1(V11) 8 Fe

REB X R ERIM B E N

2 4 R K 0 2 T BTG 2 7 hCD54 ,hCD83 K hCD86 1 % ik 1% it 2% 4k s B.
it 2 40 A G 0 G AUE B 9 L 40 A 3 TET IS 4 F mCD80 (1 KA E AR Ik s C. FH e RE

T M ARG I B bk L AR A R A 43 7 hCD83 i R Ik 5 LA Ak

ABETE K B (D FEAR B 25T hCD40 Fifk Fe
5 FeyR (454 68 J1 T LA R AR 33 &L 4T hCD40 $it

4ia

AT DA 8 8h B Bt hCD40 HT 4R B 36 1 5 (3) 3 5 41

Rk Fe 55 FeyR I B B 454 B8 J1 T LUK 5 5T AR 19 1%

P IX S 55 AR UL s B BT hCDAO HT MR 19 3% 1
ZI T FoyR 1B, W 3 A HA A RS SE &

LR PR SEBETE I PE 2 0 T FeyR 11 B By H34E 1 3%
B—F, BT sl AT hCD40 ik 1 1% M52 8 T
FeyR I B BYFFPE A Z PR S5 & R AL B0 . B
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g4 0 N Bh B BT hCDAO Fi 4 19 4 F 7 =X 6
52,

s BT hCDA0 H iR i FeyR 11 B YA BT 2
M LR L A 226, BT AR 1 CD40 A2 M 7F 41 il %
TSR AL . DT A% 366 BT SR 1 PR AR . 1 fB R FoyR
Wnl LB A A2 B, (H A Py S 56 25 R R IS 4k A
FeyR (R H: A S A po i v Se i 4odis
IRTEVR AN Z AT M P9 BB Y 3% 17 FeyR i A] LA
i B sh AP hCDA0 B ik B B sh i Y . B AR
FeyRII B LIS U HAE AR AN 55 44 F A R 2 7] LA it
Bk BE 7 . 78 CP-870.,893 LK 7E 1k 4 Ak
SRR A T, AR SR ) 9 S 55 T R A B A v
B, TEULTE LT A REHEBR AR (0 9k 7E B e b b 42
HESZIR ) AT BB LB AP AR PR o BT L 41 B 1
A B A 7 5 ) 3 st v

Bramiil & FeyR 11 B 45 fig 6% 48 4k 52 15 45 70 1 [
F 0l LI 2 B Bt hCDAO B iRk i 3& =2 4h, ik
A H A PR 20T R R R BB BB AR (TG . Bl 1gG
PUAA B X Bk iR T R R Sk 4 [ e S5 17T 52 T K s 7Y
P hCD40 i & 58 B, 4 CP-870, 893 & &
higG2 WA, JAHE XM 5 B — Rkt it
Ab . FEh BT hCDAO B A4 53] 1 Bt i 2 17 LA B 5
)AL ] RESE M PR B TG P . F8E b, ARBES
BT g R R, MPiik Fe B FIBE, R f it
hCDA40 Bt 4 72 B 9 1% P 9F K A1 [H] ., CP-870., 893
(21, 4. 1) SR AH X At v B 0 M 0 i, X — SR 45
RS — TR 5 h W As 2 TIESEY . e, A
Bsh B P hCDA0 HL A Ay 6 PE I . B %25 A % & BT
K117 FeyR I B 221254 B8 1 HUMRECHE X1 45 £ L
Bt SR i 2 A7 B ok R ) A 2 AN E . CP-870,
893(21. 4. D BmRETE FeyR I B 32 1A 3¢ kA2 FE AR Y
TEOLT -t A] BE BN A LR Y 0B XRN e I 45 5 7
MMGE RS B R — i T .

Al HMELEMZ, HAHA hIgGl(VI1)Fe
AR PR A R SAIE (NG B RS 4H A, XU B A
A PN 1 A 3 A 155 T R W) A R e S R B Y R
S5, WL ULEE AR PBMC 6l % FoyR I B
FIRIKOF AT RERAIG . 31Xt ] BB R — Se HE A R 56
B B (3 s B 5T hCDA0 HT R 32 BAS 47 b s 2 21
IR

25 L RTIR AR SCHNEOF BRI AR T s BT
hCD40 Hi iy /5 75 20, 3 2 398 g S 3 3 AL 4t
BB & B R MME B .
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Activity of agonistic anti-human CD40 antibody require FcyR [ B
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Immunology and Microbiology ., Shanghai Institute of Immunology, Key Laboratory of Cell Dif fe-
rentiation and Apoptosis of National Ministry of Education, Shanghai 200025, China)

Abstract: Agonistic anti-CD40 monoclonal antibodies (mAb) activate APC resulting in enhanced tumor antigen presentation
and T cell response, which have been investigated as a potential anti-tumor immunotherapy for a long time. Recently coen-
gagement of the Fc domain of agonistic anti-mCD40 mAb with FcyR [I B is required for immune activation but there is little data
showing how the activity of humanized anti-hCD40 mAb is regulated by FcyR Il B. Here we show how FcyR Il B regulates anti-
hCD40 mAb activity. It was found that mutated hlgG1 constant region which has little FcyRs binding ability could not support
agonistic anti-hCD40 mAb activity, and FcyR ]I B blocking antibody could significantly block the activity, furthermore hlgG1l
constant region with enhanced FcyR [I B binding could engage more potent agonistic activity. In addition. all three tested
clones with different binding epitopes work in the same way, so agonistic anti-hCD40 mAb need FcyR ]| B engagement to exert
anti-tumor activity while epitopes have little impact. What we have found provides clues to design better agonistic anti-hCD40
mAb.

Key words: agonistic anti-hCD40 antibody; antigen binding epitope; IgG Fc; FeyR; FeyRII B



