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Tab.1 Sequences of qRT-PCR Primers

Name Primer sequences (5' - 3')

GAPDH Forward : TGTGGGCATCAATGGATTTGG
Reverse : ACACCATGTATTCCGGGTCAAT

S100A2 Forward : CAGCGGATAGACGCACACAA
Reverse : GCCACATCTTTGCTGACAAAC
GLUTS Forward: GAGGCTGACGCTTGTGCTT

Reverse: CCACGTTGTACCCATACTGGA
KHK Forward : CTAAGGAGGACTCGGAGATAAGG
Reverse : CATTGAGCCCATGAAGGCAC

1.8 ®EAANFRE (A8 E/RD
MRIE 22 19 CRC 2120 S 55 A SURE AR A T e g 24k
Rl o FE A 4 9% 22 5 B R [ 22 20 min, 0. 1 %Tri-
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Mg AR AT . TR A W AR 2, 44 ] i
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Tab.2 Sequences of SI00A2 gene expression interference plasmid

Name Primer sequences (5' - 3')

shS100A2-#1  CCGGCAAGTTCTGGAGGAGATGAAACTCGAGTTT
CATCTCCTCCAGAACTTGTTTTTT

shS100A2-#2  CCCGGCAG-ACAAGTTCTGGAGGAGATCTCGAGA

TCTCCTCCAGAACTTGTCTGTTTT

CCGGACCACTGTTCTCTGTTAAGAACTCGAG-TTC

TTAACAGAACAGTGTCTTTTTT

shS100A2-#3

1.10 SREoestset 15 40 Mo 3 b AE B 55 0 p
Kig736 ho i H 4 %22 5 W S [ % 41 9 20 min, PBS
WYE 3R, A 0.1 % Triton-X 100 [ PBS 74 i
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and Western blot;
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A T e B SR (5 mamol /L) AN 57 7 260 W ) 5% 3 1Ak 2R %
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4 , One-way ANOVA W ZHE . P<0.05H
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2 #R

2.1 S100A27 CRCHERIE % GEPIA2
Bl e, 3845 S1I00A2 7E CRC H 25 i e AR P 1Y
FEIRMEML,S100A2 15 CRC B th k7K - 3 Ta bk
ABE(P<0.05) (I 1A) . Xt 10 1] CRC £ 35 P4
SURE 55 A ) 7 AT S se A4k, 25 S 3R W] S100A2
1ECRCH A E Rk (I 1B) . H#EHCRC 41 ilg & F1
NCM460 4 Jifi RNA F1 25, 73 3] #£ 17 qRT-PCR HI
Western blot 7387 ([ 1C. 1D) , i 7~ S100A2 %t K 75
CRC 4 it b (1) %% s 70 0 3 2 35 K F- 34 i (P
<0.01),

Adjacent tissue CRC tissue
D NCM460 HCT116 SW480  Caco-2 k
u
S100A2 11
B-actin 42

BEl1 S100A27E CRC i EFRix
Fig. 1 S100A2 was highly expressed in CRC

A: The GEPIA2 database was used to analyze the difference in SI00A2 expression be-
tween CRC patients and healthy people; COAD: Colon cancer; READ: rectal cancer; Red:
patient; Black: healthy people; B: Immunohistochemical staining was used to analyze the
difference of SI00A2 expression in CRC tissues and corresponding paracancer tissues xX40;
C, D: The transcripts and protein levels of SI00A2 in three CRC cell lines (HCT116,
SW480, Caco-2) and normal colon epithelial cell line NCM460 were analyzed by qRT-PCR

"P<0. 05 vs healthy people; *#P<0. 000 1 vs NCM460 cells.
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Fig. 2 S100A2 knockdown inhibited the proliferation, migration and invasion of CRC cells
A: Western blot verified the low efficiency of SI00A2 expression in HCT116 cells and Caco-2 cells; B: Cell proliferation activity was detected by
CCK-8 proliferation assay ; C: Wound healing test was used to detect cell migration ability X10; D: Transwell assay was used to detect cell invasion abil-

ity X205 “"P<0.001, “P <0.000 1 vs shNC.
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shNC 41 (P<0. 001)
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Fig. 3 S100A2 knockdown inhibited fructose metabolism in CRC cells

A: The expression levels of GLUTS and KHK, which are related to fructose metabolism, were detected by Western blot; B: The expression of

GLUTS5 and KHK in each group was detected by cellular immunofluorescence X40; C: The concentration of fructose in the supernatant of fructose-

cultured cells at 0 h and 48 h was determined; ““P < 0. 001 vs shNC group.
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A C
shNC-nude

sh-#2-nude
sh-#3-nude

shNC-nude sh-#2-nude

B ) GLUTS

KHK

HAEE ok
B-actin

Tumor weight (g)

0 ShNC- sh-#2- sh-#3-
nude nude nude

D KHK GLUTS

shNC-nude

sh-#2-nude

ku
55

33

42

DAPI Merge

El4 S100A2EH{RMH CRC FHEHR P 4 K AN RAER 5
Fig. 4 S100A2 knockdown inhibited CRC tumor growth and fructose metabolism in vivo

A': The subcutaneous CRC tumor was removed from the back of nude mice three weeks after the inoculation of tumor cells, then weighed and photo-

graphed; B: The weight change of the tumor; C: Western blot was performed on CRC tumor tissues of nude mice to analyze the expression of GLUTS

and KHK; D: The expression of GLUTS and KHK in CRC tumor tissues of nude mice in control group and SI00A2 knockdown group were analyzed by

immunohistochemistry x40; “"P < 0. 000 1 »s shNC-nude group.

A B BRI R R MIIEA . AR, B X AR
AR G R A TR AT ST , A 7 7 e 2
B SCHEAE T IZ 2 OGTE . SRR D 40
RE A A 2Rt 2 — , 1E R 0 M R 34 5 AR
R R A B vh KA BB

FRM 8 2 MR A bR S 2 — o SRR
20 M A A AL T SR SR PR 5 R ) BE S R o8 R
20 M ek R AR OO B v ) RE DR ) O 4 ik 22 M i
AR AR o iR A i e e 3 sl 9 25 A R A
M AR, DL AL B0 AR ) RE R R AR WA A oK O
B B P 2 JHEL 8 B A 35 T A SR R
BRI 5 P 1) A 2 A e B AR G o 1 g £
Hh SR B i 23 T BOI R R 25 5 E Y XU
G, R e S B2 A R AR B T XU IR R
A7 e R AN S0 E > 2 B 3 I SR S B 2 e ik

iy IR T o SR, SRR AT 0 Py A L % bR
0 i Qo] R 4 SRR A B A B DML RIATE R S 4 T
SHEACUTE CRC A8 1 8 b A4 T HEAEH 7%
R CRC 40 L T LAAE B 6 o B 15 b 30 o e S M
AR, Tt R AR TR 25 Qs BR (0 28 B b, AR
U JRE A0 ML A . RO I DRI 5 SR B R SR
R B30 5 3T 3 CRC &2 2R AL SR 38 A %,
I HAR G5 R o & CRC,

GLUTS 245 5 M i im R WH i B 2 1, L SR b
(1) 2% R T e v TR A . IEE R, GLUTS Wi
JE SRR AT LA A g 240 Pt SR A0 30 =, 335 o 240
REF R TR, AR E b g 2F i€ . #E CRC HY, GLUTS &t
7 KO 3k, GLUTS-KHK Sl 5 14 S8 A8 15
REAE I I8 CRC 4H M3 78 A ALy T i 250 , {8 GLUTS
060 550 8 % 10 ) CRC 40 3 5 15 PR . A B



M ERMKFF®  Acta Universitatis Medicinalis Anhui

2026 Jan;61(1) -+ 139 -

FEUOHIE , GLUTS A5 (14 SR A 155 5K 3h oy 4 i 1
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The role of S100A2 in the progression of colorectal cancer
Huo Yishan', Duan Xianghing', Xu Xiaohui', Li Tao’, Ma Xiumin'
(" Medical Laboratory Center , Affiliated Cancer Hospital of Xinjiang Medical University, Urumgi 830011 ;
* Gastrointestinal Surgery Center, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumqi  830011)

Abstract Objective To investigate the role of calcium-binding protein SI00A2 in colorectal cancer (CRC) pro-
gression and its association with fructose metabolism in CRC cells. Methods Differential expression of ST00A2 be-
tween CRC patients and healthy individuals was analyzed using the GEPTA2 tumor database. Western blot and
qRT-PCR were performed to compare S1I00A2 expression levels in CRC cell lines (HCT116, SW480, Caco-2) and
normal human colonic epithelial cells (NCM460). Immunohistochemical staining was conducted to assess ST00A2
expression in CRC tissues and adjacent non-tumor tissues. S100A2-knockdown stable CRC cell lines and negative
control cell lines were established via lentiviral transduction. Functional assays, including CCK-8, wound healing
and Transwell experiments were utilized to evaluate the effects of SIO0A2 downregulation on CRC cell prolifera-
tion, migration, and invasion. Western blot and immunofluorescence staining were employed to analyze the impact
of SI00A2 knockdown on the expression levels of fructose transporter 5 (GLUT5) and ketohexokinase (KHK). In-
tracellular fructose concentration was measured using a fructose assay kit. A nude mouse CRC xenograft model was
established using S100A2-knockdown HCT116 cell lines to investigate the role of SIO0A2 in tumor proliferation in
vivo. Tumor tissues {rom the xenografted mice were analyzed by Western blot and immunofluorescence staining to
evaluate the expression levels of GLUTS and KHK. Results S100A2 expression was significantly elevated in CRC
patients compared with healthy individuals. All three CRC cell lines exhibited markedly higher ST00A2 expression
than normal colonic epithelial cells. S100A2 knockdown significantly inhibited CRC cell proliferation, migration,
and invasion capacities. Downregulation of SI00A2 suppressed the expression of fructose metabolism-related pro-
teins GLUTS and KHK, accompanied by reduced cellular fructose uptake. In vivo experiments demonstrated that
S100A2 knockdown effectively inhibited tumor growth and decreased GLUTS5/KHK expression in xenograft tissues.
Conclusion  Downregulation of S100A2 inhibits CRC progression by modulating fructose metabolism in CRC
cells.

Key words S100A2; colorectal cancer; fructose metabolism; facilitated glucose transporter member 5; keto-
hexokinase
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of glomerular tubular structure were improved. The number of apoptotic cells in the Cu+TgCtwh6 group (88. 36+
19) was lower than that in the Cu group (119.0+20). Compared with the Cu+TgCtwh6 group, the expression of
SODI1 protein was down-regulated, and the difference was statistically significant (P<0.05). TgCtwh6 infection
could restore the down-regulation of renal glutaminase (GLS) expression and the up-regulation of ATPase copper
transporting beta gene (ATP7B) expression caused by copper overload. Conclusion Toxoplasma gondii infection
can interfere with the copper metabolism pathway in the kidney of mice, improve the kidney damage caused by cop-
per overload, and provide new clues for the treatment of copper overload disease.
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