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rBTI Combined with Oxaliplatin Promotes Apoptosis in Colon Cancer Cells

WANG Miaomiao®, ZHU Jianyun®, LI Yuying*
(Key Laboratory of Chemical Biology and Molecular Engineering of Education Ministry, Shanxi Key Laboratory of Biotechnology,
Institute of Biotechnology, Shanxi University, Taiyuan 030006, China)

Abstract In this paper, the effects of rBTI (recombinant buckwheat trypsin inhibitor) combined with Ox-
aliplatin on apoptosis of colon cancer cells HCT116 and DLD-1 were investigated. Firstly, the effective concentra-
tion of rBTI and Oxaliplatin on colon cancer cells were screened by cell proliferation assay, and the concentration
with a survival rate of more than 80% was selected as the concentration of the combined drug. MTT, morphological
observation, clonogenesis, flow cytometry, Western blot and qRT-PCR were used to detect cell proliferation, mor-
phology, clonogenesis, apoptosis, Bcl-2, Bax, Cleaved Caspase-3 protein and mRNA expression. Furthermore, the
changes of MAPK signaling pathway were analyzed by reactive oxygen species detection, molecular docking and
Western blot. The results showed that both rBTI and Oxaliplatin could inhibit the proliferation of colon cancer cells
in a dose-dependent manner. The proliferation of colon cancer cells was significantly inhibited by the synergistic
action of the drugs. Compared with the single treatment group, the number of cells in the combined treatment group

decreased, the contraction became round and the volume decreased. The cell clonal formation decreased and the
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number of apoptosis increased. Cleaved Caspase-3 and Bax protein and mRNA expressions increased, and Bcl-2

expression decreased. The expression of reactive oxygen species increased; both rBTI and Oxaliplatin could bind

closely to the key proteins of MAPK signaling pathway, and could change the expression of key proteins. In con-

clusion, rBTI combined with Oxaliplatin could promote apoptosis of colon cancer HCT116 and DLD-1 cells.
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A\ B: ANFERE MBS R AL 2E48 hATHCT116FIDLD- 141 FA 520, Cy D: BRI ATBTURIr BT S F T-HCT116FIDLD- 141148 h

2L B R0 . *#P<0.01, ***P<0.001, 5% BB LA,

A,B: effects of different concentrations of Oxaliplatin on the proliferation of HCT116 and DLD-1 cells at 48 h; C,D: effect of Oxaliplatin combined
with rBTI and rBTI alone on cell proliferation in HCT116 and DLD-1 cells for 48 h. **P<0.01, ***P<0.001 compared with the control group.
E1 rBTIELE B FISART 5B fz 4R ARG 7E RO 5200

Fig.1 Effect of rBTI combined with Oxaliplatin on proliferation in colon cancer cells

1 rBTIFL-OHPHIEL &I E(CDHFERER T D4

Table 1 Analysis of the CI (combination index) of rBTI and L-OHP as a function of concentration

, WIE AN H I ST
IS . o
Concentration Cell viability CI
Cell lines
L-OHP /ug'mL™! BTI /ug'mL™" L-OHP rBTI L-OHP+rBTI
HCT-116 2.5 50 1.11 0.93 0.76 0.74
2.5 100 1.11 0.69 0.54 0.71
DLD-1 2.5 50 1.58 1.35 1.29 0.60
2.5 100 1.58 0.87 0.62 0.45

CI<1, =1, >173 BIZR W E L AT DA S TR

CI<l1, =1, and >1 represent synergistic, additive, and antagonistic effects, respectively.
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4. E4DKEIMEE] T 5 Western blot— U 5256 45
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25 rBTIBA RS FIIR S BMAME I AA
S'Z

108 3 Tl s S I 5 g o 4 L PN 3 12 AR (1
5). ZRE], SRR L, BYDR AL S,
S e A N R MR AEUK B2E E T, IBRE 25
AR 25 AR, AU NTE TR BB 2, B2
rBTIIR AR -
2.6 rBTI. B0 F|$A5P38. JNK. ERK &H
oF I

X R AN 6T7R , rBTIS P38TE =44
B, 25500 0.4 nm LN 2 SRR AR 2 AL 45 LY S-

L-OHP (2.5 pg/mL)

Control

(B) DLD-1

rBTI (0 pg/mL)

rBTI (50 pg/mL) rBTI (100 pg/mL)

L-OHP (2.5 pg/mL)

Control

1 ()()'gm"-.

rBTI (0 pg/mL)

100 pm

rBTI (50 pg/mL)

rBTI (100 pg/mL)

100 pm

100 pm

A, B: ANEREEFIBTI0. 50 100 pg/mL)5 EybFIH1(2.5 png/mL)EE A A HCT116AIDLD-1 21 48 hiteh £ i JE 25 f 520 o
A, B: effect of different concentrations of rBTI (0, 50, 100 pg/mL) combined with Oxaliplatin (2.5 ng/mL) on cell morphology of HCT116 and DLD-1

cells for 48 h.

E2 rBTIEXS B FSART 45 2 AR L AS K R2 0

Fig.2 Effect of rBTI combined with Oxaliplatin on cell morphology of colon cancer cells
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A~D: ANFEWKFEERIBTIO0. 50 100 pg/mL)5 B ybFI41(2.5 ng/mL)EE A X HCT 116RIDLD- 140 52 B R . #P<0.05, ##P<0.01, ***P<0.001, 5

Xof B LA

A-D: effect of different concentrations of rBTI (0, 50, 100 pg/mL) combined with Oxaliplatin (2.5 pg/mL) on clonalization in HCT116 and DLD-1

cells. ¥P<0.05, ¥**P<0.01, ***P<0.001 compared with the control group.

[El3 rBTIEK& B0 FI $AXT £ B 72 40 AR 52 BE 2 AR Y 2200

Fig.3 Effect of rBTI combined with Oxaliplatin on colon formation of colon cancer cells
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*P<0.05, **P<0.01, ***P<0.001, 5 MZH LLEL

A-D: effect of different concentrations of rBTI (0, 50, 100 pg/mL) combined with Oxaliplatin (2.5 pg/mL) to treat cells for 48 h on the apoptosis of

HCT116 and DLD-1 cells; E-H: effects of different concentrations of rBTI (0, 50, 100 pg/mL) combined with Oxaliplatin (2.5 pg/mL) on the expres-
sion of Bcl-2, Cleaved Caspase-3 and Bax in HCT116 and DLD-1 cells for 48 h; LJ: effects of different concentrations of rBTI (0, 50, 100 pg/mL)
combined with Oxaliplatin (2.5 pg/mL) on the mRNA expression of Bcl-2, Cleaved Caspase-3 and Bax in HCT116 cells after 48 h. *P<0.05, **P<0.01,
*#%P<(0.001 compared with the control group.

[El4 rBTIEKS B FISART LA R 2 0 AR TR R2T

Fig.4 Effect of rBTI combined with Oxaliplatin on apoptosis of colon cancer cells
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SRR R
A,B: effect of different concentrations of rBTI (0, 50, 100 pg/mL) combined with oxaliplatin (2.5 pg/mL) on reactive oxygen species (ROS) in HCT116
and DLD-1 cells after 48 h of treatment. **P<0.01 compared with the control group.

[El5 rBTIEK & 8D FISART L5 A 2 AR BRE M E K IR0

Fig.5 Effect of rBTI combined with oxaliplatin on reactive oxygen species in colon cancer cells
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A~C: tBTI4M 1 5P38. INK. ERKHE [0 TXI MM R, D~F: BLIDF415r H5P38. INK. ERKH A4 XI5 .
A-C: conformations of rBTI docking with P38, JNK, and ERK protein molecules, respectively; D-F: Oxaliplatin docking with P38, JNK, ERK protein
molecules, respectively.
E6 rBTI. BEPFI$ASINK, ERK. P3SEHEMIHEMR ST
Fig.6 Conformational analysis of rBTI, Oxaliplatin docking with JNK, ERK, and P38 proteins
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#%P<(.01, ***P<0.001, 5%} B4 ELE

A-D: different concentrations of rBTI (0, 50, 100 pg/mL) combined with Oxaliplatin (2.5 ng/mL) treated with cells for 48 h on the expression of
MAPK-related proteins in HCT116 and DLD-1 cells. *P<0.05, **P<0.01, ***P<0.001 compared with the control group.

E7 rBTIEE D FISHIEMAPKIE S@EREIFRIA
Fig.7 rBTI combined with Oxaliplatin regulates the expression of MAPK signaling pathway
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