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Purification of monoclonal anti-B7-H4 antibody and the blockade of B7-H4-

mediated tumor immune evasion by the antibody

CHEN Yali, LI Angi, ZHANG Ningyue, ZHANG Liang”
College of Pharmaceutical Science, Soochow University, Suzhou 215123, China

Abstract The purified 3C8 was obtained by two step column purification, including Protein G affinity purifica-
tion and DEAE anion exchange purification. The purity of purified 3C8 was about 93% when analyzed by reverse
column. SDS-PAGE showed that the purity of 3C8 was increased greatly by two step purification. By floweytometry
we found that 3C8 specifically binded with B7-H4/293T cells and did not bind with Mock/293T cells, moreover
3C8 did not bind with other B7 family members transgene cells. In confocal experiment 3C8 could specifically
stained B7-H4/293T cells. In Western blot only B7-H4/293T cells showed positive band while Mock/293T cells
showed negative result. The result of immunohistochemistry showed that B7-H4 was highly expressed in prostate
cancer and renal cell carcinoma, while para-cancer tissues did not express B7-H4. The T cell proliferation experi-
ment showed that B7-H4-Ig could bind to activate T cells and inhibit T cell proliferation, while 3C8 could block
the binding of B7-H4-Ig and reverse the T cell proliferation inhibition effect of B7-H4-1g by CFSE and CCK8
assay. The cytokine IFN-y and IL-2 secreted by activating T cells was decreased by B7-H4-Ig and 3C8 could
reverse the effect of B7-H4-Ig.
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Hitrap Protein G A {%+: (€ E GE A #]);
DEAE FF 8] 7224 (3% A (3£ GE A F]) ;
Zorbax 300SB-C 4 (9.4 mm x 25 mm) Jz #8453 ¥ #
([ Agilent 23 #]) ; DAB 18] & (b mt 1 B AR 4E
PR A IR 7)) s HRP B P SR =9t (L
CST A2 w)) s F 1M ¥s (P RHR T ALt A= W BB A R
AN HARR( BB FRFAEYRHHARAA)
W PRI (25 8 AR = B R A W) 5 M e
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R (] Gibeo 24 H]) 5 /N ML (BT U Z= 5 4= 4)
LAEAEHABR A W) 5 B i ( EHERELA A 5
Cy5 FRic i =E-Hi B 1gG \PE FRiC A F40 R TG AT
IgG [a] B} IR (SE [ Biolegend 23w ) 5 4 IfiL i H &
H BSA( BifgFi A B RHE A R AR s Z2 3 P
PFA (A9 TREF AR PR E]) 5 Triton X-100
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2.1 4t B7-H4 3 55 Bk o 5] & B 4 B 4hAb
2.1.1 #B7T-H4 ¥ LA HE ALKE
FHE AT S5 BALB/ ¢ /N B, B0/ BRUVLIE 200 it O 5
/N BB AL SP2/0 Rl FHRIE ) A SR A (1Y) B
TaREAL AT IR AR 3C8 % A2 AT A MIAR K SR AE %
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1 mol/L CaCl, 1 mL, 5% Sulfate dextran & &
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e A &5 (R B Fn (NH, ),80, IR 5 & 4 C,
4~6 h, .05 BiEW. BULHE 0.01 mol/L, pH
7.0 By PBS %5, &M LBk (NH, ),S0,, FHE, @
AR A E g —pH 7. 0,0. 02 mol/L B2
G v VEM 22 phil—pH 3.0,0. 1 mol/L #7112
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SR TE AL, SR VR 0 Vv I, Wi B AR A
W, DoAY pH 9.0 (1% Tris %8B IE pH £ 7.0,
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7.0 IBERRANGE PP R A WL TE A VAT mol/L
NaCl e il A R B R, 1 B VR RE B2 0 ~
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100 ZEFL 15 min, PBS EL¥E R, YK 5 min, 1%
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o, R A0 A gL T 405 B7-Ha-Ig (45 &5
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XPEAE T 40 B G 65 i X 40 i A M %¢ CD4 ™ A
CD8 ™ 2 fd iy 34 58 73284 , % BRI B9 T 4 i
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Binding ability of two fractions with B7-H4/293T transgene cells assayed by flow cytometry Binding ability of five fractions with B7-H4/293T transgene cells assayed by flow cytometry
| | Fraction I | Fraction IT | I Fraction I IchuouHI Fraction ITI I Fraction IV | Fraction Vl
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Figure 1 Purification step of anti-B7-H4 mAb 3C8 and the assessment of purity

A :Mice ascites purified by Hitrap Protein G affinity column. The ascited purified by the affinity column under the condition showed in figure and the

ability of fraction I and II to bind with B7-H4/293T cells were assayed by flow cytometry. - No binding; + Binding; B :Fraction ii collected from affinity

column was further purified by DEAE FF anion exchange chromatography under the condition showed in figure. Five fractions were collected in this

step. The ability of these fractions to bind with B7-H4/293T cells were assayed by flow cytometry. - No binding; + Binding;C:The purity of the prod-

uct was assayed by Zorbax 300SB-C19 reverse chromatography under the conditions showed in figure; D : The purity of ascites, fraction collected from

affinity column, or from the anion exchange column were assayed by SDS-PAGE. band 1-Ascites; band 2-Fraction II from affinity column ;band 3-Frac-

tion IV from DEAE FF column ;band 4-Marker

A

B7-H4/293T

Mock/293T
Figure 2  Specificity of the binding between mAb 3C8 and B7-H4

B7-1 B7-2 B7-H2 B7-H2-41g

3C8

A :Flow cytometry analysis of the binding between 3C8 and B7-H4/293 T cells; B: Flow cytometry analysis of 3C8 and other B7 family members trans-

gene cells
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B7-H4/293T

Mock/293T

Mock/293T
o B7-H4/293T

=

Figure 3 Usage of 3C8 in immunofluorescence , Western blot and immunohistochemistry

A : Usage of 3C8 in immunofluorescence observed under Laser confocal microscope;B:Usage of 3C8 in Western blot by detecting Mock/293T and B7-

H4/293T;C; Usage of 3C8 in immunohistochemistry by detecting tumor and para-tumor tissue. I-Para-tumor tissue of prostatic cancer;II-Prostatic tumor

tissue ; [II-Para-tumor tissue of renal cell carcinoma;IV-Renal cell carcinoma tissue

A
1gG Isotype B7-H4-1Ig
Unactivated
T cells
Activated
T cells 7.2%
Activated T
cells+3C8
25
P=0.02
P=004  p—go2
2.0 P=0.05 P=0.03 €
P=0.05
_15F
5
1.0 +
0571
0 . .
1:5 1:10 1:20

Effector: Target ratio

Activated T cells
+B7-H4-1g+3C8

B
CD4" T cells CD8' T cells
Unactivated
T cells 55% 3.3%
b kst tha 0! Tbe o b2 10

Activated
T cells

Activated T
cells+B7-H4-Ig

Figure 4 3C8 blocked the binding of B7-H4-Ig with activated T cells and the inhibition of B7-H4-Ig on T cell proliferation
A :3C8 blocked the binding of B7-H4-Ig with activated T cells; B:3C8 blocked the inhibition of B7-H4-Ig on T cell proliferation;C: T cell proliferation

was assayed by CCKS kit

NS4 FE 2 B, (E A0 RFEANA 3C8 ik, Il AT
BHLIWT B7-Ha-1g #04] T 401 (9 38 5 41 FH (151 4-B) o
R Tl CFSE Be(@sh, ORI CCK8 A6l 1% 1L
T A4 FEAE T, 45 R 7R B7-Ha-1g I T 40
JEAIESE , M 3C8 Al FHLWT B7-H4-1g (G4, fi T 20
JIR A AR FE A (P 4-C)

3.5 3C8 rawy B7-H4-Ig <t T 4 el B - 25~ ik 64 47 451
1

R T AL T 2 0 4 5E A4 AH O S B, SOR
ELISA 3R 1 T A1 P § IFN-y (5] 5-A) Al 1L-2
(&1 5-B) 0, % 8L BT-Ha-1g nl 5 1L T 21 i
S IAARMILR -, B 3C8 AT BHLMW A il A ] o
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A B
5¢ P00 102 g r T 02/)=o.02
Al P=0.03 P=0.03 ‘I‘
= P=0.04 ~ 6| P=003 P=0.03
E = P=0.03
2| : i
-2t S
Z =)
= = oot
0 : 0
48 h 72 h 24 h 48 h 72 h
t/h t/h

O Activated T cells ; O Activated T cells+B7-H4-Ig ; B Activated T cells+B7-H4-1g+3C8

Figure 5 B7-H4-Ig inhibited T cell cytokine secretion and 3C8 abrogated the inhibition
A :Interferony and IL-2 ;B:Secreted by T cells was assayed by ELISA. B7-H4-Ig inhibited the cytokines secretion and 3C8 abrogated the inhibition

o«

4 iF
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