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SHCBP1 promotes proliferation, migration, and invasion of colorectal cancer
Caco-2 cells by regulating the PI3K/AKT/mTOR signaling pathway

LI Li, YAO Hongliang (General External Two Department Ward, Hengshui People's Hospital, Hengshui 053000, Hebei, China)

[Abstract] Objective: To investigate the expression of Shc SH2 domain-binding protein 1 (SHCBP1) in colorectal cancer (CRC) and
its regulatory mechanism on Caco-2 cell proliferation, migration, and invasion. Methods: Caco-2 cells were divided into four
experimental groups: the Con group (blank control), the sh-NC group (transfection with negative control sh-NC), the sh-SHCBP1 group
(transfection with sh-SHCBP1), and the sh-SHCBP1 + 740Y-P group (transfection with sh-SHCBP1 followed by treatment with the
PI3K activator 740Y-P at 30 pmol/L for 1 h). Cell proliferation, migration, and invasion were assessed using the CCK-8 assay, wound-
healing, and Transwell invasion assay, respectively. Vasculogenic mimicry (VM) formation in Caco-2 cells was examined using a
Matrigel-based three-dimensional culture system. The mRNA expression level of SHCBP1 was detected using qRT-PCR, and the
protein expression levels of SHCBP1, VM-related markers, and PI3K/AKT/mTOR signaling pathway-related proteins were detected
using WB. Results: SHCBP1 was significantly upregulated in CRC tissues and cell lines (P < 0.05). Compared with Con group and
sh-NC group, the sh-SHCBP1 group showed significantly reduced mRNA and protein levels of SHCBPI1, cell proliferation activity,
wound-healing rate, number of invaded cells, and number of formed tubules (all P < 0.05). In addition, the protein expression levels of
hypoxia-inducible factor 1o (HIF-1a), ephrin type-A receptor 2 (EPHA2), VEGFA, p-PI3K, p-AKT, and phosphorylated mTOR (p-
mTOR) were significantly decreased (all P < 0.05). Compared with the sh-SHCBP1 group, the sh-SHCBP1 + 740Y-P group
demonstrated significantly increased cell proliferation, wound-healing rate, number of invaded cells, and number of formed VM
structures (all P < 0.05), along with significantly elevated protein expression of HIF-1o, EPHA2, VEGFA, p-PI3K, p-AKT, and p-
mTOR (all P <0.05). Conclusion: SHCBP1 is highly expressed in CRC cells and promotes the proliferation, migration, and invasion of
Caco-2 cells. The underlying mechanism may be associated with activation of the PI3K/AKT/mTOR signaling pathway and subsequent
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promotion of the VM process.
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RNA, % Jx ¥ 3¢ i 72 4 i ¢cDNA J5 , 2Kk F§ SYBR
Green Mix 1T qRT-PCR LAVl B b JE R 1) 5% 5% K
V. LLGAPDH AN Z 3, i 2 L THE H br
(K AH X % 15 & . GAPDH IE [ 5] % : 5-TCAACA
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5 2% 2H Caco-2 40 LL 5 x 10*A~/mL H) %5 & 4 %)
Fefh T 6 FLEG TR, B T 37 °C. 5% CO, AR i
R A N E A ARG FE 2 90% i 14T )5 42
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P . BREFRICE T 37 °C. 5% CO: M8 75 46 i
GEFR12h. WESHRE, THIE DM NUEHX
MR . {8 Image T3 73 BT & IR 45 09 1 49 3 R
5, ok EIPAR AL VM RLRE 7T
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& C@' \czs\' \(?Q\ *
& S i
= :s =
T —— e — %, 3F, £
£= B= g=
EPHAY A = = &
VEGEA M — 0
B &
p-PI3K 2 2 2r =
*
PI3K *
b4 5 = 5 s 5
) aR i ER
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5T AR 40 M B 42 E Y, VEGFA #5244
WO 5 0 A [ TR A B 2R B VM I B . AR 7
RIN , @A SHCBP1 AN 58 A R4 i Caco-2 41 My (1)
VM J¥ B RE /7, 38 7] [6) 28 K il HIF-1a. EPHA2 5
VEGFA (1) 1 &K, #2&7~ SHCBP1 7] g i i 4
X0 0T 25 VM2, #E {2 3t CRC %
PEFERE . X — R I SHCBP1 T B WAL 45 1 40
5 R A A R 2 IR R R B A A, T
S B 49 P30

PI3K/AKT/mTOR 15 5t 2 /2 1 42 Jif 987 41 Jfa £
W AR 2B R 0 B, FL 7 TR A TE CRC AR
RNE L, H B A B FERIE S % G B n s o i 4
EPHA2 %577 T2 5 VM JE . SRTM0, H A& A B 51
i i SHCBP1 5 PI3K/AKT/mTOR 15 5 iB #% () 1 4%
KZ&, UL EATIE CRCHIMER . Rk, AN i i
S HX — R AT T IRAE . I8 A SHCBP1 &
B, IX — 245 0] 55 2 P& AR p-PI3K . p-AKT & p-mTOR
f) 18 FR Ak 7K SF 17 n N PISK 38035 571 740Y-P Jim » ANY
AL S8 B RS, IE e HIF-1a.. EPHA2 %5
VM 56 25 [ 1 %35 f Caco-2 4H M (B 1t 2 7Y, ix
— RN GG SRR T R ) G B R
L5y 7 1) 56 BEUE U B L #5578 T SHCBP1 i i 0%
PI3K/AKT/mTOR 15 % i % , #f 1 i % HIF-1o/
EPHA2/VEGFA M4 , it K AL it VM I 5 AL 1 o

gE LRTIR , AR T R IR SHCBP1 & 3L it
I P AE N CRC IR IT BT ¥ SUER A T S50 ik i . 48
MM AN IRAFAE SR BR M . H AT 458 £ B3 T8
— il (Caco-2) BRI 15 i, AN[A] CRC 40 Jfd v 5e A
MRS A SRR, DR SHCBP FIAE FI ML 1 7 oAt
CRCHI h Al GEFEAE 22 S o KRR FAAET 21
CRC 4H [ #5214 2 e R A A v 58 41F UL 1) A5 ks 1, I
FIF S A BULE AR VAl ¥ 17 SHCBP1 16T 71, LA
HEB L Al PR A

(& £ x #]
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