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Preparation of a full human anti-Trop-2 IgG and its effect on ovarian cancer cells

Liu Jinrong',Bai Luyue?, Tang Qi’,Wang Yiquan®,Ye Chunping',Yin Zhengna',Zhu Jin’,Feng Zhenqing’, Tong
Hua'* ,Zhang Huilin'*

(‘Obstetric and Gynecologic Department ,Nanjing Maternity and Child Care Hospital Affiliated to NJMU ,Nanjing
210004; ‘Dpartment of Otolaryngology ,the Second Affiliated Hospital of NJMU,Nanjing 210011; “Key
Laboratory of Antibody Technique of Ministry of Health ,NJMU , Nanjing 210029 ;*Internal Medicine of Traditional
Chinese Medicine ,Shanghai Hospital of Traditional Chinese Medicine ,Shanghai 200071 ;’Medical Research
Institute of Nanjing Military Region ,Nanjing 210002, China)

[Abstract] Objective: We sought to construct a full human anti-Trop-2 IgG expression vector,and to express and purify it,then
analyze the effect of anti-Trop-2 IgG in human ovarian cancer cells. Methods: The recombinant expression vector of full human anti-
Trop-2 IgG was constructed and the IgG was expressed in 293 FreeStyle (293F)cell eukaryotic expression system and then purified
using AKTA system. The immune activity of the IgG was verified and analyzed by SDS-PAGE,enzyme-linked immunosorbent assay
(ELISA), affinity assay, Western blot assay, flow cytometry method (FCM)and immunofluorescence assay. The effect on the character
of ovarian cancer cells was detected by cell counting kit-8 (CCK-8 )assay,wound healing assay, transwell test and cell apoptosis assay.
Results: The results demonstrated that the full human anti-Trop-2 IgG was successfully produced. The IgG specifically bound Trop-2
protein,and it could play an important role in the proliferation, migration and invasion of ovarian cancer cells as well as in inducing
ovarian cancer cell apoptosis. When the concentration of IgG was at 400 pwg/mL,only 55.95% (P < 0.01)of HO8910 cells survived.

The amount of invasive cells in the experimental group was only 32.11% of those in the control group (P < 0.05). The wound healing

[(E€WmB] wmmiiEFRE LRI H (ZKX12025) ; i TiRk2E R Z: 5L SR A R I H (201208025) ; F 3 1T E2FRHE A &
T H (ZKX13045) ; i 5t iRk ROR Z2 01 5B R T H (201402023 )
“T {51/ (Corresponding author) , E-mail : thua8@163.com;zh1068@163.com
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rate of the experimental group was 24.71% while that of control group being 70.80% (P < 0.01),and the apoptosis rate was 2-folds

higher than the control group (P < 0.05). Conclusion:The full human anti-Trop-2 IgG could specifically bind Trop-2 protein on the

surface of ovarian cancer cells and restrain the malignant biological behavior of ovarian cancer cells. The IgG has potential applica-

tions in ovarian cancer targeting therapy.

[Key words]| Trop-2; full human IgG; ovarian cancer
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1 #MEFTE

1.1 A

KIGH & DHS5-a (Invitrogen N . E£H ),293F
M A FreeStyle 293F Expression Medium (Invitro-
gen vH), ), ANBPEEAIME (HO8910 4 |
A2780 4L ) FNIEH BP L 1 K 41l (Tose386 ZHfiE ) t
ARSI B RAF . HARIKEAK pFUSE-CHIg-hG1 |
pFUSE-CLIg-hk (Invitrogen 2~ Hl, ZEE), AL
Trop-2 Fab R AR b R R R 2R DA bR
AR RS M AT R AT

BRAER IR Fsp 1 (RO135)F1 Bt 1 (R0658)
(Invitrogen A F], F2[E), Protein A SEMIZLAE (GE
], 3 E), Trop-2 ZHIAIE L Trop-2(R&D A F],
2 E),PE #51ic B9 anti-human Trop-2 3T K (e-Bio-
science AT, 3£ ), CCK-8 7 (DOJINDO A+, H
ZIK) ,Annexin V/PI 8T-K:50 & (BD 23 A ,%)o
12 7
1.2.1 3 Trop-2 1gG AAz kxR Az ey My

JH BRI 1A P 70 T il DT AP AR A% Rk AR
pFUSE-CHIg-hG1 ,pFUSE-CLIg-hk ; LA#7T Trop-2 Fab
SRR, P BT R T A R BE T AR XA PR
AIAR X LD PCR 7= ) 5 B 31 FUA% 238 B v 5 5
K IAHT 7 DHS« i, 0 2 BH A o B 5 il U0 25
XoF g 1) 45 2 TE B 9 5 B I e DAB DN T 91 3% 42 OE
{8
1.2.2 3% Trop-2 IgG #) &k 5 4hit

I ¥ 1E W () pFUSE-CHIg-hG1-Trop-2H Al
pFUSE-CLIg-hk-Trop-2K H 2H FUk7 % 44 21| 293F 4l iy
11,120 h Je W4 sE R L s E A 4ifb R 5
F1 Hitrap Protein A s AE4lifl, 4lifkJ5SDS-PAGE
1.2.3 3% Trop-2 IgG & 45 H5H

ELISA il . B2l A\ Trop-2 £ H (0.5 pg/mL)
b, B MALLE UM ERRE (1x27~1x27"
peg/mL) AIHTIA  DLICCHUARVEBIPEXT B], DL HRP #R
IR EHTA Fab (1:4 000)1E Z 5T, BEARALEEECN &
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G LE DRI - K X6 B0 A 1 0T 1) 20 3 Ak, &
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EE N PE #R1CHY anti-human Trop-2 PRI E |, RIPA
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A SR FARR, R A A e

Transwell {28525 . ¥ Matrigel HHLE Transwell
LR RIRBR I I, ERE RN E KT, %
FH . TeIi g b5 FR AN, R A Bl 2x10°
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R F R TR, 5557 48 h 5, R L
Eg, P EEREE N E R 30 min, PBS YE2 R

A M 1 2

10 000 bp
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B, o 200 R J8 G i 97 % 7 3, o BELZEL R e
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AE AN B B 3R, LA Annexin V F1 PL, 2= 1R 66
%5 15 min,1 h I BD FACSCalibur Ji 28 21 i 1%
AT HT . Annexin V HUBEME (AT 40R ) e 08 T,
Annexin V PI SUBHM: (A EZRR) R8T, M1
TR ZHET,
13 %it®E

FH SPSS21.0 GEt R T4 27404, R T2
FR LR FUAR , SR R R R s X HE veRh geit
SRR« K P < 005 NERAGTE X,

2 # R

2.1 4% Trop-2 IgG AAEF A Aty My 3

DL 3 52 56 T 15 19 Fab AR ,PCR 97 84 J5 4
1.5%Br REHEER B TR 5522 , 739 3 K B 389 bp
() VH LRI 325 bp 1Y Ve FE[H, 4558 5oR HINA
S WSS AT (E 1A) . #F L3k PCR 72443 51
T ZEBR S NI B AL B ZebEARY pFUSE-CHIg-
hG1 1 pFUSE-CLIg-hk k7, # H Infusion PCR i
M, sEmsoRiEd (B 1B), B4 SR A
DHS5a J&7 , Bk BHE e B 32 28 WY R SE 517
H 5 4]
2.2 K Trop-2 lgG # & ik 5 44k

Wtk 293F M 135, H Protein A SEFNZNTAE
afifl, , ARAFAIPT Trop-2 HUR=FH 50 mg/L FHE0E
Wi 5 A sl Fe OB A T 2 U Al AT 1Y 2

M 1 2 3 4 5 6

7 000 bp
4 000 bp

2 000 bp

1 000 bp

500 bbp

250 bp

A YT Trop-2 Fab VH Vk 34474, M Marker; 1 . H ;2. « ##; B: $T Trop-2 VH.Vk SEMALFREIT Infusion PCR E4H, M Marker; 1: 3T
Trop-2 Vk;2:pFUSE-CLIg-hk JFiki;3: pFUSE-CLIg-hk FiAi+47T Trop-2 Vi ;4. 3T Trop-2 VH;5;pFUSE-CHIg-hG1 J5iki;6: pFUSE-CHIg-hG1 JFiki+

e Trop-2 VH,

1 EZA# Trop-2 IgC E#RBERRAFMNHIEREE

Figure 1 Construction and identification of the recombinant expression plasmids with anti-Trop-2 VH/Vk
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XGzoe B FE A, % S ATEBL Trop-2 TeG il SOt B SRy 40 A= stk s i [0,

i b3 . REGL ) 293F 4R b E4T SDS-PAGE
HLUK, S5A R SiALRPTAR TC A 1 24 T, 2l R A
(K2),

M:Marker; 1: 20405 BT 2 W2 IR 5 3 AEAL AT RO AN L35 4.

293F 4fiffl b .
Bl 2 EZRIXF AW Trop-2 i H SDS-PAGE %l
Figure 2 SDS-PAGE analysis of purified antibody

2.3 3 Trop-2 IgG S S 45 H7
2.3.1 ELISA #%m|

FH E 400 Trop-2 (0.5 we/mL) A, F fa] 422
ELISA ¥4I, 45 R 87~ , $T Trop-2 16 S HEAH
Trop-2 FET AR ML G, A B REOCR (8 3),
232 FFa Ak

W E 4 Trop-2 it G B B2 50 pg/mL,
BB Trop-2 TG FRERL 1.5.10 pe/mL 3 /e BE A
&, >R BLItz 53 [BIAH BAE ] R G853 Mt Trop-2
IeG BIZEF TR 2.699%107° mol/L,

HO8910

A2780

L BERR 224 (A AR A ) ,2016,36(3) :280-286 - 283 -
1.57 —&- anti-Trop-2 IgG
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£ 1.01
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a
<
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2—] 2—2 273 24 275 24 277 2—8 279 2—[0 27]] 0

PUARRE (ng/mL)
B 3 ELISA #&ill& Aif#t Trop-2 IgG SHMEMNESEM
ELISA analysis of the binding activity of full
human anti-Trop-2 IgG to Trop-2

Figure 3

233 ik 3 kA

LI PE #RiCHY anti-human Trop-2 HUARFRIC 40
VEXTRR, 6 s Ao Sehric i i, HO8910
I =5 23K Trop-2 (ZL{AFRIL) , A2780 Fil Tose386 4l
A Trop-2; 1] HO8910 il th 7] # T Trop-2
TG FRIC (LR ADE6) , A2780 Fil Tose386 4 Jif I A g
(K 4), ULEAPT Trop-2 1gG Al 5 15 F 3K Trop-2 )
HO8910 4fl ffi 45 S 145 &, i 5ALF K Trop-2 )
A2780 Fil Tose386 HHIALE 4.
2.4 R Trop-2 IgG * 97 3£ 5 2m i o 3 4] 4F A
2.4.1 CCK-8 #&m| 2m e 38 74

CCK-8 Z5 R Bn, e NPT Trop-2 IgG W
43514 100,200,400 wg/mL B, HO8910 2 jifd 1Y A=
FEFRAY 1M 90.83% 82.12% 55.95% , 5 A ik
HAH, 22 5 A G015 2 3 1T A2780 Fil Tose386

Tose386

bl

DAPI 1 Trop-2 Hifk

Merge

1.PE #5riC# anti-human Trop-2 gﬂ,Q%}\{ﬁ?f‘L Trop-2 1gG 2,
4 BEWERENE NEH Trop-2 IeG SHMASERELE S (x100)

Figure 4 The combination of full human anti-Trop-2 IgG with cell surface by immunofluorescence microscopy (x100)
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YHRRLAE 400 we/mL LA EAE R, 47550500
88.56% .92.33% , 5 7 A0 [F ¥ BEEBUAR/E R T Y
HO8910 4l EfF LA, 22 A Gt B L (P <
0.01 &5),

1207
- HO8910
- A2780
1004 —— lose386

D>

%
A

40 T T T 1
0 100 200 300 400

42 NIEHT Trop-2 TG (wg/mL)

HO8910 AFMEEENHUALA S HIRANSUAA M EAFR L, P<
0.05; " "P < 0.05;HO8910 MBIk 5 A2780 INHLiA LA ] A= 77 Y LL
B, < 0.05; HO8910 FIAL 5 Tose386 MFLIALE Al A7 R HLAE,
4P < 0.05,

B 5 AREIRES ANEH Trop-2 IgG X4 f it 3E 15
Figure 5 Effect of anti-tumor cytotoxicity of full human
anti-Trop-2 IgG on proliferation of cells in diff-

erent concentration

242 XRER

48 h i HO8910 4ffifl 400 wg/mL $T Trop-2 IgG
5 AR TR A R IE T8 B AR AR 30 R 24.71% |
70.80% (& 6), i # 228 A Giit2# 2 L (P < 0.01);
1M A2780 Fil lose386 ZH MM L 5 A I 44 28 40
IR G R, ZRTHE R (P> 0.05),
2.4.3 Transwell 4% £ 5

HO8910 21 L in 4 A 20 = 22 240 i 2P W/ oK
INBURA , 22 74 Geit 275 (P < 0.05) ;A2780 Fil

HO8910

A2780

Tose386 4t T4 2L AN A 40 1A 4 4= 78 40 i B 22
SEGRE (P> 0.05,K 7).,
244 AT SR

HO8910 A IMFTIRAL AT K 24.41%, AN
PUARL R 11.17% , 2 RA Gt 2 L (P < 0.05) ;1M
A2780 4 BT A 2 AR I AR AL TR 4 Bk
8.95% 1 9.15% , 2R TGt E X (P> 0.05);
lose386 AUt in-Po A2l A InFoAa 20 I8 12853 551 Ky
6.12%F 8.89% , 5 G i1+ = X (P> 0.05,/4 8).,

3 3 i

Trop-2 E—NEEREER, FIEW FERAS
RFIREATRIE (BAEZFh b HEE R s 2Rk
Trerotola 255U T 58 14l B £ 988 4 ZUbR AN 7451 1F
NI LURA R I 66% 11 - E AT Trop-2 Fik, 1E
38% PN SR L b i RIK R BRI 0
Rk, ARWFFEEEA T 2 #RIP 40 (HO8910 AN
A2780)F1 1 AR I K 4l (Tose386) , sl , Horfr
HO8910 /5 2 & Trop-2,A2780 FlI Tose386 A % ik
Trop-2, MHUAHSE }400 pg/mL i CCK-8 455 &
7, HO8910 A7 LA 55.95%(P < 0.01); KR
SLERZE R R HO8910 (A A R AN B R btk 4
1 35.71% (P < 0.01) ; Transwell 525 {2 75 ,HO8910
MR Z2 AR AR MBI 32.11% (P < 0.05) ;
L T S B s, HOS910 1Y 2 i 8 T R 2 R in
HUARLHM) 2 50 (P < 0.05), DL 45 5AFES2 it
2 NJEPL Trop-2 IgG #Hi| Trop-2 FITNEE , AT $ B
HUm AR E (R28 ER AT, A

Tose386

Xt B2 400 pg/mL AL Trop-2 1gG 41 papiiskil

Oh

24 h

48 h

400 pg/mL Pt Trop-2 IgG 41

XTREZ 400 pg/mlLHT Trop2 TgG 41

B 6 XIRSLIHBHME AEH Trop-2 IgG #14% HOS910 TR (x40)
Figer 6 Full human anti-Trop-2 IgG inhibited the migration of HO8910 cells detected by wound healing assay (x40)
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Figure 7  Effect of full human anti-Trop-2 IgG on invasion of cells
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Figure 8 Cell apoptosis was analyzed by flow cytometry
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