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ABSTRACT Objective: A large body of evidence has demonstrated that serum levels of secreted protein YKL-40 (CHI3L1) were
elevated in a broad type of human advanced cancers, suggesting that serum levels of YKL-40 serve as a cancer biomarker for the malig-
nancy. The current study is to investigate the effects of recombinant protein YKL-40 and YKL-40 over-expressed by tumor cells on tumor
epithelial mesenchymal transition (EMT). Methods: Two cancer lines breast cancer cell line MDA-MB-231 that displays a fibroblastic
phenotype and colon cancer cell line HCT-116 that does not exhibit the fibroblastic morphology were selected to enforce expression of
ectopic YKL-40. After both cell lines were established to stably express YKL-40, the cell phenotype was observed. EMT markers
vimentin and N-cadherin proteins were analyzed by Western Blot. The cell cultured media were collected to test YKL-40 levels. Control
and HCT-116 cells expressing ectopic YKL-40 were used to test cell survival in the presence of serum free medium for 72 h via a live
and dead kit. Concomitantly, recombinant protein YKL-40 was added to parental MDA-MB-231 cells to observe cell survival in the
serum-free medium for 72h. MDA-MB-231 cells expressing YKL-40 were employed to examine cell invasion and cultured media were
exploited to test MMP9 expression via WB and enzymatic activity via zymography. Results: MDA-MB-231 cells expressing YKL-40 dis-
played a more mesenchymal phenotype than control cells; whereas HCT-116 cells expressing YKL-40 showed subtle induction of a
fibroblastic phenotype. MDA-MB-231 cells expressing YKL-40, but not HCT-116 cells expressing YKL-40, revealed elevated expres-
sion of vimentin and N-cadherin. YKL-40 or YKL-40-expressing tumor cells induced tumor cell survival. YKL-40-expressing
MDA-MB-231 cells increased invasion and the expression and enzymatic activity of MMP9. Conclusions: YKL-40 has the ability to in-
crease tumor cell survival and enhance EMT, pointing to YKL-40 as a therapeutic target for cancer treatment.
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PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.2 JAN.2022 - 203 .

WYL s 218 - K (4:1:5) R YL £, 4-12 /N e S FH B . 2788 -
K@ 1S) AT
L3 FitZE o

BT € 45 R 1 GraphPad Prism 7.00 2K F AT 481703
BT, W2 T] Fe A ¢ A 6, 22 201 ) L A fet P50 PR3y 2 0 i
(One-way ANOVA), P<<0.05 i}, E/R B FKiTHER.

2 R

2.1 YKL-40 i3t 234 1G58 A eg 40 ffn 41 4 IR T 75 K

BATRHEF 4RI AN MDA-MB-231 FIAELF 4tk
KB LS I AIHL HCT-116 3355 YKL-40 % 41 i e 2524 1
YRR o SRR EAC AR AN TR IK YRKL-40, (L, 31471 5%

SR TEHEAT YKL-40 R YKL-40 F4 %% A P9 44 g £k .
YKL-40 3 335 i) MDA-MB-231 1 HCT-116 41 il #4) 2 5¢ 1
J& R bR ] B AL (EMTA G 1 . 78 YKL-40 2 3k
MDA-MB-231 4iijifi v, vimentin F11 N-cadherin & |1 3500 % I
W (B 1A), -1, HCT-116 i3k YKL-40 4% WL 5|
vimentin I N-cadherin i3k (BER /R ). TEHMIIEEF
b, ST ERZH AHRAH H , YKL-40 53 355 08 = frhsed 2 i 522 30
K- L 4% A (B 1B), JiH: MDA-MB-231 4iififi %% YKL-40
B R ANRRAR K, SN, $E8 YKL-40 GBS 5R e 41 it
MDA-MB-231 EMT 454k, i JCk A i E EMT fih 6 41 i
HCT-116 [} EMT #4k..,

A HCT-116 MDA-MB-231
Control YKL-40 Control YKL-40
40 KDa | YKLL-40 40 KDa -— VK] 40
42KDa | ~=——— | Actin 50 KDa -—. Vimentin
127KDa P WP | -cadherin
42KDa b- Actin

Control

MDA-MB-231
-

B 1 YKL-40 i3 3RiA BE 1 SR P AR B e £ IR TS e L
Fig.1 YKL-40-overexpressing tumor cells enhance fibroblast-like transformation
Note: A :Protein expression levels of YKL-40, Vimentin and N-cadherin in HCT-116 and MDA-MB-231 with ectopic expression of YKL-40 were
examined by immunoblotting ; B: Both HCT-116 and MDA-MB-231 cells

engineered with vector control or YKL-40 gene were grown in cell plates and photographed. Scale bar=100 pm
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B 2 YKL-40 ZH 1438 MDA-MB-231 ZAff7Fi&
Fig.2 YKL-40 promotes MDA-MB-231 cell survival
Note: MDA-MB-231 cells were treated with recombinant YKL-40 protein(100 ng/mL) for 72 h, cell numbers were analyzed. Scale bar=50 pm n=4,
compared with Control, *P<<0.05.
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Fig.3 Ectopic expression of YKL-40 in HCT-116 cells promotes cell survival
Note: HCT-116 cells engineered with vector control or YKL-40 gene were cultured with serum-free medium for 72 h, live(green) and dead(red) cells were

analyzed. n=3, compared with Control, *P<<0.05.
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[ 4 YKL-40 i3 5= i%1558 MDA-MB-231 4238 1, FFR A4 MMP9 43 i & BRI FRIEFF S
Fig.4 Ectopic expression of YKL-40 in MDA-MB-231 cells promotes cell invasion and enhances the expression and activity of MMP9
Note: A: Cell count of MDA-MB-231 with engineered vector control or YKL-40 gene passing through transwell. n=5, *P<<0.05; B: Protein expression
level and activity of MMP9 were detected.
TEXT Z IR AR AT YKL-40 SRk py gt b, et FLIRE A0tk MDA-MB-231,MCF-7,MCF-10, %5 7 J# 41 Jif #&
SR, o s R ZHCMEI R A R B Rk YKL-40, 406 HCT-116, B ANtk BI6F10, 75 A 40 Ml bk Hela 55 5 AH
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