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Combination of a single-chain variable fragment JZC00 with 2-deoxyglucose

inhibited tumor growth in murine models
GAO Qi, HAN Yue, XU Wei, XU Jingjing, WANG Min ", ZHANG Juan "~
Antibody Engineering Laboratory, School of Life Science and Technology, China Pharmaceutical University, Nanjing 211198, China

Abstract This study aimed to investigate the antitumor efficacy of a single-chain variable fragment JZCO0O com-
bined with 2-deoxyglucose(2-DG) on murine non-small lung cancer cell and breast cancer cell models. JZCO0
was expressed by E. coli and identified using SDS-PAGE and Western blot. The combination inhibited the prolif-
eration of LLC and 4T1 cells. The concentration of glucose and lactic acid in the medium were determined by glu-
cose and lactate kit, respectively, then calculated the tumor cell glucose uptake inhibition rate and lactate release
inhibition rate. In vivo, the tumor volume and tumor weight were analyzed after 15-day treatment. The results
showed that the molecular weight of JZCOO expressed was correct, and it could inhibit the proliferation of tumor
cells in vitro. JZCO0 and 2-DG could inhibit the glycolysis of tumor cells, respectively, and JZCOO combined with
2-DG could inhibit glycolysis synergistically. When hypoxic microenvironment was induced in vitro, the inhibition
of glycolysis by JZCOO treatment decreased. However, it was reversed with the addition of 2-DG. The in vivo mod-
els the combination showed a significantly improved tumor suppressive effect compared with JZCOO treated group,
suggesting that 2-DG could improve the anti-tumor effect of anti-angiogenic antibodies and its combination has the
potentialial value in the treatment of solid tumors.
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Figure 1 Purification and identification of single-chain antibody JZC00
A :SDS-PAGE of JZCOO after purification of nickel column;B; Western
blot result of JZCOO
3.2 JZCO0 % 2-DG sk 53 4m i 3 38 64 3 v
HSEHESE T JZC00 5 2-DG XF /)N BRI g8 4 il
# LLC ATL 345520 . Anl&l 2-A PR BB iA
JZ.COO Xof 6 ke 210 L 114 6 G 8 A 8¢ o 2 g 4 il 4
LA/ F 5L 00 AR A, JZ.CO0 e J bk v 410 i) 1
AR % . K2-B B8R 2-DG -t Al A % fl wikk it
JeR A PR B, Bt VAR B2 1 T R 2-DG X b g 3
AV E PS5
3.3 JZCOO B 2-DG R 5 tm o 45 B2 #8049 % v
TEA R R B 25 WA 48 h Ji5, i i 76 )
A G B L R ) a7 A T 3 VR o
WAL FR 1Y v B, ¥R 9% JZCO0 1 2-DG X} fih 988 41
HOBEEE AR RS2 WNIE] 3 BT/, FE IR AM o 4R 2% 1
T, JZCO0 HEfE 4 Hi b JRa 20 i fi 75 255 A £ E R
K FLIRBEHGHE A  SIE B JZC00 HE % 310 5 Jit 98 20 o
WEEER# . 24 JZCO0 5 2-DG B A ffi FH i, i e 4
L TR R I 23 B ) MR R B R 5 2-DG FL
HAH I B R R, UER JZC00 5 2-DG fig % 13 7]
0T o e AR T e o AR AN iR oA RO 4
H AR B e IR T OE R S AR AR R e
HAH HIF-1o 1Y 5 5T, i 9 HIF-Too 3005



%5152 i

L2 EERTIR JZC00 B 2 S8 A Wl ) A 8 146 1

209

A G R B s . B A A BN 2 W LE iR
n'ﬁj%/jk#l:?%%l?ﬁ&%ifniﬁﬂ%”m 1M 2-DG
AT LLZE UK P R 9 HIF-Too 9 & 50 B O 45
2-DG fEHR A S 1¢FTUVRETAE£$EX”E%XT
T A K EIE R . AR ER T —H A
Z:@ﬁ’ﬁﬁﬁ@ﬁ(DMOG) B HIF—laﬂﬁﬁﬁiﬁé

DMOG AJ DL fR SN0, HIF-1 o0 55 2635 1Y B 46 3
B, Wi 4 Fras e A DMOG J5, JZC00 %t T fith
52 241 6 4 25 W 5k B B L IR R AT U BE Ol R
W, 4ANA 2-DG J5 JZCOO Xof it Jeg 21 o Afk 1% fige 410

PR T 50) , BE A4 k) HIF-1oo 04 A7 , DR ot 1
A
60
N
El 40 1
% 20 1
0 T T T T 1
0 1 2 3 4 5
c(JZC00)/(mmol/L)

—e—LLC;—m—4TI1

Figure 2  Single-chain antibooly JZC00 and 2-deoxyglucose (2-DG) inhibit tumor cells proliferation (x +s,n=3)
A :MTT assays of JZCOO on the inhibition of LLC and 4T1 cells; B:MTT assays of 2-DG on the inhibition of LLC and 4T1 cells
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Figure 3 JZCO00 and 2-DG inhibit glycolysis in cancer cells
A : Glucose uptake inhibition effect of drugs on 4T1 cells; B Lactic release inhibition effect of drugs on 4T1 cells; C: Glucose uptake inhibition effect
of drugs on LLC cells; D Lactic release inhibition effect of drugs on LLC cells (x +s,n=3)
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Figure 4 JZCOO and 2-DG inhibit glycolysis in cancer cells under hypoxia
A : Glucose uptake inhibition effect of drugs on 4T1 cells; B Lactic release inhibition effect of drugs on 4T1 cells;C; Glucose uptake inhibition effect
of drugs on LLC cells; D Lactic release inhibition effect of drugs on LLC cells (x +5,n=3)
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Figure 5 JZCO00 and 2-DG demonstrate in vivo efficacy against LLC xenograft (x +s,n=35)

A :Image of tumor mass peeled from different treatments after 15-day treatment ; B: Tumor growth curve of each group under different treatment ; C ; Aver-

age tumor weight of different groups after 15-day treatment ; D ; Inhibition rate of different groups;E:The body weight curve of different group

*P<0.05;""P<0.01;"**P<0.001. NS:no significance
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Figure 6 JZCO0 and 2-DG demonstrate in vivo efficacy against 4T1 orthotopic model

A :Image of tumor mass peeled from different treatments after 19-day treatment; B ; Tumor growth curve of each group under different treatment; C ; Aver-

age tumor weight of different groups after 19-day treatment; D ; Inhibition rate of different group;E:Body weight curve of different group

*P<0.05,"*P<0.01," " " P<0.001. NS:no significance (n=5)
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