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Abstract Objective: To explore the optimal time point for combining chemotherapy and immunotherapy and provide an experimen-
tal basis for immunotherapy intervention in clinical. Methods: Twenty-three lung cancer patients who completed five chemotherapy
cycles between November 2015 and December 2016 in the First Affiliated Hospital of Xinxiang Medical University were enrolled in this
study. Numbers of T lymphocyte subsets, B lymphocytes, and NK lymphocytes in peripheral blood were counted. Expression levels of T
lymphocyte co-suppression molecule and cytokines in the peripheral blood mononuclear cell were detected using flow cytometry to
analyze the dynamic changes of such indicators from one cycle to five cycles of chemotherapy. Results: Significant decreases in the lev-
els of CD8" T lymphocytes, CD19" B lymphocytes, and CD16°CD56" NK cells and an increase in CD4" T lymphocytes were observed in the
course of multi-cycle chemotherapy for patients with lung cancer. Differences were statistically significant (P<0.05). The co-suppres-
sion molecular expression of PD-1, CTLA-4, and CCR-4 with T lymphocytes was downregulated, and the differences were significant (P<
0.05). Conclusion: Profiling the dynamic changes of lymphocyte subsets and the expression of T lymphocyte co-suppression molecule
are significant in multiple chemotherapy cycles for patients with lung cancer. In the later stage, the combined application of PD-1, PD-
L1, CTLA-4, or CCR-4 antibody may exert good therapeutic effects for patients with a high expression level of related immune check-
points.

Keywords: immunotherapy, T lymphocyte surface co-signaling molecules, lung cancer, multi-cycle chemotherapy
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PD-1 antibody enhanced anti-tumor efficacy of oxaliplatin against colon cancer in
vitro and in vivo

ZHONG Genshen'*®, SUN Zhiyang", CHEN Yanan', XU Zhishan', YANG Ru', WU Minna'’, SHI Huan’, LU Ping"( la. Department
II of Oncology, the First Affiliated Hospital; 1b. Henan Collaborative Innovation Center of Molecular Diagnosis and Laboratory Medi-
cine, School of Laboratory Medicine; 1c. Research Centre of Life Science and Technology, the First Affiliated Hospital; 1d. Department
of Microbiology, College of Basic Medicine, Xinxiang Medical University, Xinxiang 453003, Henan, China; 2. Department of Oncolo-
gy, Shandong Cancer Hospital Affiliated to Shandong University, Jinan 250117, Shandong, China)

[Abstract] Objective: To explore the anti-tumor effects of oxaliplatin (OXA) combined with PD-1 antibody on colon cancer. Meth-
ods: Flow cytometry was used to detect the expression of PD-L1 in colon cancer cell lines HCT-116 and HT-29. Co-culture method was
used to detect the secretion of cytokines and the changes of CD4/CD8 subsets in T-cells that co-cultured with HCT-116 cells, which
were pretreated with OXA in combination with/without PD-1 antibody; The CT26 transplanted tumor model of colon cancer in BALB/c
mice was established and treated with the combination of OXA and PD-1 to evaluate their anti-tumor efficacy. Meanwhile, CDS anti-
body was used to scavenge CD8" T cells in mice, and to evaluate the role of CD8' T cells in the anti-tumor effect of OXA in vivo. Re-
sults: OXA could significantly increase the expression of PD-L1 on the surface of colon cancer cells. Compared with pure T-cells, the T
cells co-cultured with colon cancer HCT-116 cells that pre-treated by OXA, exhibited significantly reduced IL-2, IFN-y and TNF lev-
els (all P<0.05) in its culture supernatant and decreased ratio of CD4' memory T cell / CD8 Temer (P<0.05), whereas there was increased
cell proportion of the CD4" (P>0.05) and CD8" (P<0.05) naive T cells. After co-treated with PD-1 antibody, compared with the single

[(BeWmBE] EXARRYE 818723610 ; Il B A i A L s BT B2 BT H . (No.15A320063, No.16A310022) ; {1
BT A UM B 37 1 &I (No.2016GGIS-105) - Project supported by the National Natural Science Foundation for Youth Scientists of China (No.
81602709; 81872361), the Key Scientific Research Projects for Higher Education of Henan Province (No. 15A320063, No.16A310022), and the Young
Backbone Teachers Fellowship in Henan Province (N0.2016GGJS-105)

(fEEEN] it T ' o __ _  mueducn

69


Administrator
文本框
项目负责人为第一作者

Administrator
矩形

Administrator
线条

Administrator
线条


I REEBEER. BIUEY

R FUERA

gz, UT 1 BXECHPERE (B5130R51) (SCIED gk
L SN S SRS HE S NS i U

¢
An arginine-rich cell penetrating peptide contained anti-gelatinase scFv-LDM fusion
protein shows potent antitumor efficacy in pancreatic cancer
’T/E%lzmng‘ vv..v,.w.:;lx Ru; &.
JOURNAL OF CANCER #%:9 #:4 71:674-682 MR 2018
BB 0
(52 E Web of Science Itz &%)
22 ¥ & (Journal Citation Reports ) BE B, HH ] {JOURNAL OF
CANCER ) 2018 £ EF: 3.182

ZRE (FENERXHEFERPOBHSEE) Q018 £47%), BT
§JOURNAL OF CANCER ) IO RXTERIT:

ES ONCOLOGY Fififg 2

KK EZ

i LCIIE B
RN & LI



Administrator
矩形


R EPAEER. E5HEH

EA%k 1%k

#7E: An arginine-rich cell penetrating pepti 1 fusion protein shows
potent antitumor efficacy in pancreatic cancer

YE%#: Zh SH (Zhang,
Shenght en, Yongsu)
IR H AR Y0: JOURNAL OF CANCER #:9 J: 4 : 674-682 DOI: 10.7150/ca.22277 HAREE: 2018
Web of Science B-D-E4EFH "HBIHK": 0

WE B AT 1

RS (BIE 180 K): 2

fEFRE (2013 ££4): 6

SRS % 0REC 18

A5 WOS:000426971500007

PubMed ID: 29556325

&E: English

SCERZEEL: Article

e8] Pancreatic cancer; gelatianse; lidamycin; arginine-rich cell penetrating peptide; optical
imaging

KeyWords Plus: IN-VIVO; LIDAMYCIN; TUMOR

Hit: [Zhong, Genshen] Xinxiang Med Univ, Sch Lab Med, Henan Collaborat Innovat Ctr Mol Diag & Lab
Med, Xinxiang 453003, Henan, Peoples R China.

[Zhong, Genshen; Xu, Zhishan; Yang, Ru] Xinxiang Med Univ, Inst Neurol, Lab Canc Biotherapy,
Affiliated Hosp 1, Xinxiang 453100, Henan, Peoples R China.

[Zhang, Shenghua; Li, Liang; Zhen, Yongsu] Chinese Acad Med Sci, Inst Med Biotechnol, Beijing
100850, Peoples R China.

[Zhang, Shenghua; Li, Liang; Zhen, Yongsu] Peking Union Med Coll, Beijing 100850, Peoples R China.
[Wu, Minna] Xinxiang Med Univ, Coll Basic Med, Xinxiang 450003, Henan, Peoples R China.

[Liu, Hongtao] Hubei Univ Chinese Med, Dept Biochem, Coll Basic Med, Wuhan 430065, Hubei, Peoples
R China.

EWAEF kL Zhong, GS (B#H/E#), Xinxiang Med Univ, Sch Lab Med, Henan Collaborat Innovat Ctr
Mol Diag & Lab Med, Xinxiang 453003, Henan, Peoples R China.

Zhong, GS (IBiE#), Xinxiang Med Univ, Inst Neurol, Lab Canc Biotherapy, Affiliated Hosp 1, Xinxiang
453100, Henan, Peoples R China.

Liu, HT GB##E%), Hubei Univ Chinese Med, Dept Biochem, Coll Basic Med, Wuhan 430065, Hubei,
Peoples R China.

B TSRk zhonggs@xxmu.edu.cn; hongtaoliu@hbtecm.edu.cn

Ve R B
e Web of Science ResearcherID ORCID 5
Zho shen ‘ 0000-0003-2086-3834

HUBRET: IVYSPRING INT PUBL
Hip B HhE: PO BOX 4546, LAKE HAVEN, NSW 2263, AUSTRALIA
Web of Science 283: Oncology




ARk BRI

« A5

BFSEJ5 17: Oncology

IDS 5: FY6OV

ISSN: 1837-9664

29 FRFRIRH R4 FR485: J CANCER
1ISO SRIFE 48 J. Cancer

SRVR R RS T4 9

FFHEREC: DOAJ Gold, Green Published
#H H#: 2019-09-18




Journal of Cancer 2018, Vol. 9

674

g0y [VYSPRING

vs/

INTERNATIONAL PUBLISHER

Journal of Cancer

2018; 9(4): 674-682. doi: 10.7150/jca.22277

Research Paper

An arginine-rich cell penetrating peptide contained

anti-gelatinase scFv-LDM fusion protein shows potent
antitumor efficacy in pancreatic cancer

1 Zhong! 2@1, Zt

)
1.

2.

3.
4.
5

_ uZhen?

Henan
Xinxia
Labore
China.
Institu
Colleg

Deparuu

S

|DDDDDDDDDUDDDUD |

15

7

school of Laboratory Medicine, Xinxiang Medical University,

nxiang Medical University, Xinxiang 453100, Henan Province,

ion Medical College, Beijing 100850, China.

UL UIVLIISLLDU Y, \CULISEE UL UasIL IVISUWILLIE, 11uvet uinveioy vl wiuneos wacwcine, Wuhan 430065, Hubei province, China

* Contributed equally in this work.

<

u.cn (Genshen Zhong); hongtaoliu@hbtcm.edu.cn (Hongtao Liu)

© 1

rms of the Creative Commons Attribution (CC BY-NC) license
(https:/ / creativecommons.org, ncenses; by-ne/ 4.0/ ). dee Nup:/ / 1vyspring.comy terms ror ruu terms and conditions.

Received: 2017.08.08; Accepted: 2017.12.02; Published: 2018.01.08

Abstract

Pancreatic cancer (PC) is one of the most dangerous cancers with less than 5% survival rate in 5
years. This study was to evaluate the antitumor activities of dFv-LDP-AE and dFv-R-LDP-AE, two
energized fusion protein targeting gelatinases, on pancreatic cancer. The fusion protein dFv-LDP-AE
consists of two tandem anti-gelatianses scFv and an enediyne antibiotic lidamycin (LDM) for
receptor binding and cell killing. To improve the penetration capability, the fusion protein
dFv-LDP-AE was integrated with an arginine-rich cell penetrating peptide (Arg)s and then generated
the fusion protein dFv-R-LDP-AE. The current study demonstrated that dFv-LDP and dFv-R-LDP
had high affinity with the antigen gelatinases and PC cells, the integration of (Arg)s could increase the
penetration rate of fusion protein in SW-1990 and PANC-1 cells. After enediyne-energized with
chromophore of lidamycin, the energized fusion protein dFv-LDP-AE and dFv-R-LDP-AE showed
potent cytotoxicity to PC cells and could induced the robust cell apoptosis and necrosis in vitro.
Western blot showed that dFv-R-LDP-AE could increase PARP cleavage, and inhibited the
expression of VEGF, Cyclin DI, Cox-2 and Bcl-2 in SW-1990 and PANC-I cells. In vivo, at a
tolerated dosage, dFv-LDP, dFv-LDP-AE and dFv-R-LDP-AE inhibited tumor growth by 20.42%,
56.31% (P < 0.01, compared to that of control) and 74.2% (P < 0.05, compared to that of
dFv-LDP-AE) in pancreatic cancer SW-1990 xenografted mice, respectively. Moreover, the results
of in vivo optical imaging showed that fusion protein dFv-R-LDP displayed prominent accumulation in
the tumor in SW-1990 xenografted mice and Capan-2 orthotopic transplanted mice. These results
showed that dFv-R-LDP-AE possessed potent antitumor efficacy on PC, which indicating it could be
a promising candidate for targeting therapy of PC.

Key words: Pancreatic cancer; gelatianse; lidamycin; arginine-rich cell penetrating peptide; optical imaging

Introduction

Pancreatic cancer (PC) is one of the malignancies
which greatly threaten the health of human health, the
prognosis of PC is depressed and the 5-year survival
rate was lower than 5% [1]. The debulking by surgery

is the best way to treat PC, however, more than 80%
patient with PC was in advanced stage and lost the
opportunity of surgery, moreover, there is no very
effective medicine for the treatment of PC.
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antitumor efficacy in vivo, as shown in Fig.6 A and B,
the antitumor efficacy of dFv-R-LDP-AE was better
compared to that of dFv-LDP-AE (P < 0.05).

For the mechanism under the antitumor efficacy
of dFv-R-LDP-AE, the results of Western blot showed
that the deregulated expression of VEGF, Cyclin D1,
Cox-2 and Bcl-2, which might reflected in the
inhibition of angiogenesis, cell cycle, inflammation
and the acceleration of cell apoptosis. At the same
time, the increased cleavage of PARP meant the
augment of apoptosis which were induced by the
dFv-R-LDP-AE in a dose-dependent manner. The
optical imaging of the animal study using the
FITC-labeled dFv-R-LDP demonstrated that the
fusion protein possessed well pancreatic cancer
targeting capability in the xenografted and orthotopic
mice model, which suggested that the gelatinases
could be a possible target for antibody targeting
therapy in pancreatic cancer.

In sum, the results in this study demonstrated
that antigelatinase scFv fused with the lidamycin had
very good tumor inhibition efficacy in vitro and in
vivo. As the fast internalization of
lidamycin-contained fusion protein into the cancer
cells was very important, the adding of a cell
penetrating peptide (Arg)s in the skeleton of which
could further improve the antitumor function in vitro
and in vivo. Therefore, the energized fusion protein
dFv-R-LDP-AE might have potential application in
the treatment of pancreatic cancer.

Supplementary Material

Supplementary figure S1.
http:/ /www.jcancer.org/v09p0674s1.pdf
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Gut microbes play a crucial role in the development of colorectal cancer. Chitooligosaccharides (COS), are oligomer
that are depolymerized from chitosan and possess a wide range of biological activities. In this study, the effects of COS
on colorectal cancer (CRC) development were evaluated using azoxymethane and dextran sulfate sodium (AOM/DSS)
induced mouse model of CRC {CACM). In the COS-treated CRC group (CMCOS), COS protected mice from CRC by
decreasing the disease activity index, tumor incidences and multiplicity, and the mRNA levels of COX-2, IL-6, TNF-
alpha, IL-1 beta, IL-10, and IKK-beta mRNA in colonic epithelial cells. The results of a cage-exchanged experiment, in
which mice from the CACMe and CMCOSe treatments exchanged cages every day to interact with microbes, showed
that gut microbes play an important role in preventing CAC by COS. The abundances of fecal bacteria (total bacteria,
Lactobacillus, Enterococcus, Fusobacterium nucleatum and butyrate-producing bacteria) were detected by gPCR on
the Oth, Lst, 3rd, 6th, 9th, and 10th weekends. Furthermore, microbiota and mycobiota were analyzed by high-
throughput sequencing on an Illumina MiSeq PE300 system. COS protected mice from CRC by reversing the imbalance
of bacteria and fungi, especially by reducing the abundance of Escherichia-Shigella, Enterococcus, and Turicibacter,
and increasing the levels of Akkermansia, butyrate-producing bacteria and Cladosporium.
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