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HSDL2 overexpression promotes rectal cancer progression by regulating cancer cell cycle

and promoting cell proliferation
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Abstract: Objective To analyze the expression of hydroxysteroid dehydrogenase like 2 (HSDL?2) in rectal cancer tissues and the
effect of changes in HSDL2 expression level on proliferation of rectal cancer cells. Methods Clinical data and tissue samples of
90 patients with rectal cancer admitted to our hospital from January 2020 to June 2022 were collected from the prospective
clinical database and biological specimen database. The expression level of HSDL2 in rectal cancer and adjacent tissues was
detected by immunohistochemistry, and based on the median level of HSDL2 expression, the patients were divided into high
expression group (1=45) and low expression group (n=45) for analysis the correlation between HSDL2 expression level and the
clinicopathological parameters. GO and KEGG enrichment analyses were performed to explore the role of HSDL2 in rectal
cancer progression. The effects of changes in HSDL2 expression levels on rectal cancer cell proliferation, cell cycle and protein
expressions were investigated in SW480 cells with lentivirus-mediated HSDL2 silencing or HSDL2 overexpression using
CCK-8 assay, flow cytometry and Western blotting. Results The expressions of HSDL2 and Ki67 were significantly higher in
rectal cancer tissues than in the adjacent tissues (P<0.05). Spearman correlation analysis showed that the expression of HSDL2
protein was positively correlated with Ki67, CEA and CA19-9 expressions (P<0.01). The rectal cancer patients with high HSDL2
expressions had significantly higher likelihood of having CEA >5 ug/L, CA19-9 =37 kU/L, T3-4 stage, and N2-3 stage than
those with a low HSDL2 expression (P<0.05). GO and KEGG analysis showed that HSDL2 was mainly enriched in DNA
replication and cell cycle. In SW480 cells, HSDL2 overexpression significantly promoted cell proliferation, increased cell
percentage in S phase, and enhanced the expression levels of CDK6 and cyclinD1 (P<0.05), and HSDL2 silencing produced the
opposite effects (P<0.05). Conclusion The high expression of HSDL2 in rectal cancer participates in malignant progression of
the tumor by promoting the proliferation and cell cycle progress of the cancer cells.
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Tab.1 Relationship between HSDL2 expression level in rectal cancer and clinicopathological parameters of the patients

HSDL2
Parameters n b P
Low expression (n=45) High expression (n=45)
Gender
Female 57 32 25
2.344 0.126
Male 33 13 20
Age (years)
<60 43 20 23
0.401 0.527
=60 47 25 22
Tumor size (cm)
<5 44 24 20
0.711 0.399
=5 46 21 25
T Stage
TI+T2 23 17 6
7.067 <0.01
T3+T4 67 28 39
N Stage
0-1 52 31 21
4.555 0.033
2-3 38 14 24
CEA (ng/L)
<5 20 15 5
6.429 0.011
=5 70 30 40
CA19-9 (kU/L)
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19.639 <0.01
=237 43 11 32

2.4 HSDL2 #) GO T 4t 12842 KEGG 1@ %51

I GO =M &L, HSDL2 & R 4= ¥)2f i
& (BP) 29 ) DNA B il WAL A e tafk
IS I 43 (CC) FEW KL R X 3, L
R A AL DAL AR T YIE (MF) 32
W RN A5G MG M ATP K E P (K13A) .
AN KEGG 5 Sl ek d Bn , HSDL2 £ H S 5
2 SR S0 24 EORG P 45 55 98 R R AT R OC 147 5 I
(K3B.C).

2.5 HSDL2 % SW480 2a i3 74 5t /1 6% v

L EN I A RT-qPCR 455 [ /8 HSDL2 i ik 41
AT Pdd Ay RRAE Y 22 7 B geit2r L 4A~C,
P<0.05), CCK-8EAME R R, SXTHRZAHLE, T
HSDL2 #3k Al i 24 SW480 4 (451 (P<0.05)
11 LA HSDL2 W) & & {2 A5 (€1 4D, P<0.05) .
2.6 HSDL2 4= 4m g, 5] 2 4F SW480 4w el 3 78 649 %57

A EIRZE SR R, R IR HSDL2 gk G 14t
Boie His /b S 48 (P<0.05) 5 |8 HSDL2 24 il )]



+ 548

. J South Med Univ, 2023, 43(4): 544-551 http://www.j-smu.com
A DNA-templated DNA replication - [ ] B KEGG
FRNA processing | ' Fanconi ancmia pathway .
Cell eycle %)
ribosome biogenesis 4 . Ribosome biogenesis in .
eukaryotes
ncRNA processing 5 . Ribosame .
rihunucleuprnreiil _mr!lplle‘x 1 . Viral myocarditis (] Count
hiogenesis = Lysoiciisé ® ® 50
sister chromatid segregation - . Toxoplasmosis .
mitotic sister chromatid | . Ph . . 100
segregation Agosome . 150
rRNA metabolic process - . Cell adhesion molecules )
Tight junction -]
clesr chromosome segregation ;
nuclear chromosome segregation . N . p-adjust
chromosome segregation ’ Allograft rejection L 3e-05
0450 0475 0500 0.525 Hepatitis C L} 26-05
Pathogenic Excherichia coli . e-!
infection
condensed chromosome - Count InAucnzn A . 1e-05
chromosomal region 4 . . 50 Tlezpes s"np]c:,‘rz::lif,,l, .
. Th1 and Th2 ccll .
chromosome, centromeric region 4 . 100 differentiation
. 150 Salmonella infection &
actin eytoskeleton o . Th17 cell differentiation .
secretory granule membrane - . - Bile sceretion | @
A .adjust ' j j "
cell-substrate junction 4 . p-ad 0.3 0.4 0.5 0.6
endosome membrane 4 . 3e-05
spindle | Qo 26-05 c
apical plasma membrane 4 . -~
® le-05 o  Cellcycle
apical part of cell =
1 , , 506 NES: 2.19
0.3 0.4 2 P value <0.01
structural constituent of | . 004 q value <0.01
ribosome g
catalytic activity, acting | © ﬁ
on a tRNA =l 02
ATP-dependent activity, | ® 59
acting on DNA o0
RNA methyltransferase activity - L ] g 0.0
< U,
transferase activity, | . =
transferring ane-carbon groups z é
catalytic activity, acting | o
on RNA . =
=}
ATP hydrolysis activity - @ g 1.0
catalytic activity, acting | . = 0.5
on DNA 2 0.0
ATP-dependent activity’ "8 0.5
' i ' — a0
0.3 0.4 0.5 =-1.0
<
22

HSDL2| 4 - -

GAPDH| (P W W

OD value

5000 10 000 15 000

B3 HSDL2 ZHH GO 5 KEGG E&ES
Fig.3 GO and KEGG enrichment analysis of HSDL2 protein. A: GO enrichment analysis of HSDL2 in rectal
cancer. B: Analysis of KEGG function enrichment of HSDL2 in rectal cancer. C: Enrichment analysis of cell

cycle signal pathways in different HSDL2 levels.
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Fig.4 Effect of changes in HSDL2 expression level on proliferation of SW480 cells.
A, B: Efficiency of lentivirus-mediated HSDL2 silencing and overexpression
detected by Western blotting. C: Efficiency of lentivirus-mediated HSDL2
silencing and overexpression detected by RT-qPCR. D: Effect of HSDL2 silencing
and overexpression on proliferation of SW480 cells. NC: Normal control. Si:
SiRNA. LV: Overexpression. *P<0.05 vs NC.
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Fig.5 Effects of lentivirus-mediated HSDL2 silencing and overexpression on cell cycle and
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