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MiR-543/SNTB1 axis modulates immune microenvironment in colorectal cancer
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[Abstract] Objective To investigate the clinical significance of the miR-543/syntrophin beta 1
(SNTB1) axis in colorectal cancer (CRC) and its influence on the tumor immune microenvironment.
Methods The expression of SNTBI in CRC tissues was analyzed using public data, such as, The Cancer
Genome Atlas (TCGA), Genotype-Tissue Expression (GTEx), and Human Protein Atlas (HPA). Then Kaplan-
Meier survival analysis, univariate Cox regression analysis and correlation analysis were performed to evaluate
the prognostic value of SNTBI and its relationship with immune microenvironment in CRC. The targeting
relationship between miR-543 and SNTBI was confirmed through online databases and fluorescence assays in
HT-29 cells. For in witro experiments, after transfecting si-SNTB1, miR-543 mimics and/or SNTBI

overexpression plasmids, HT-29 cells were co-cultured with CD8" T cells, the expression of miR543 and
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SNTBI and the viability and cytotoxicity of CD8" T cells were assessed with qRT-PCR, Western blotting, flow

cyltometry, ELISA, and lactate dehydrogenase (LDH) release assay. Results Analysis of public databases
revealed significantly higher expression of SNTBI in CRC tissues than normal tissues (P<0.001). The CRC

patients with high SNTBI expression exhibited poorer prognosis when compared with those with low

expression level (P<0. 05). Moreover, high SNTBI expression was negatively correlated with immune scores in

the tumor microenvironment and immune cell infiltration, especially CD8" T cells (P<0. 05). Furthermore,
Knockdown of SNTBI in HT-29 cells enhanced the cytotoxic activity of CD8" T cells (P<0.01). Online
database and in vitro experiments confirmed that miR-543 targets SNTBI, while the expression of miR-543

was decreased in colorectal cancer (P<0. 001). Transfection with the miR-543 mimic inhibited the expression
of SNTB1 in HT-29 cells (P<0. 001), while overexpressing SNTBI counteracted the promotion effect of miR-
543 mimics on CD8" T cell-mediated cytotoxicity (P<0.05). Conclusion MiR-543 activates CD8" T cells
and enhances their cytotoxicity against HT-29 cells by directly targeting SNTB1.
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T A SR TR T R . B AT BT ST
TR, I8 T 15 33X — 032 19 i ok iF 58 38 O 1 e AR
Ko BRI R Feys 40 it 5 LA I b ) e e i
M EAE T R 24 1 G e ki ML, DA A2 22 i
RGP R RN 2 L BRI SR A A b s i
TRITT O R B ARSI FIGE TS B
sk =E L, HFEEHA B1 (syntrophin betal, SNTB1)
J& Syntrophin % 5 52 19—~ B, H G Bt 2 1 5o
— R 1, T A B A S e SR A
98 & B, SNTB1 5 CRC 133t J& 2% Y AH 5, 49l 4n CRC
ZH AR R RN B SNTBI Y238 B B A+, B &k
SNTBI 1 .35 T 5 22 5 [R) B 40 i S 06 AR BRURS AR
S UG IE 58 SNTBI 1 BE i o £ 8 5 PKN2 3 7% ERK/
AKT 55, #E (2 3F CRC 1ok JR "' . 7E.45 1 i o
SNTB1 W] i 1 8 #2 SRC #I% Hippo-YAP {55 542 il o
ML R 2R AR BERIF ST £ 2 M2 L T g 27
B Ff FE R SNTBIAE CRC HHAVE T, I R AT H T i
PEARERLEST, W TC BRI 35 U SNTBT 2 15 X6 it e
OEREE = A 5 . JET I, AR 5T R F AR WA B 2
AL IIERY 7 R T SNTBI 5 CRC HE R I B %
TG B9 9C 2R , (R ZR T He i T R A 81 4 0 05 LA K
BN CRC IR IR LRI CDS” T 41t 4 520

1 #REFZE

1.1 EZAE 5K

fiti b1 A% (xMark ) . Western blot /N 3 B, Jik %5 E[)
Z 40 B 3¢ [E Bio-Rad 23 ] ; it A AL (Accuri™ C6
Plus) I [ 358 BD 23 7 ; 52} & 5 PCR £ 48 (ABI7500)

I [ 2[5 Thermo 23 7 ; DMEM 20 it 3% 35 W X 6 2F 1 i
W B B A LA W) 2N 7] 5 EasySep A CDS' T 41 iy 1F %
B & (17853) 1y [ b 50345 M A= 928 7] 5 Dynabeads A
T 1% 4k CD3/CD28(11161D) ¥ [1 2 [ Thermo Fisher
Scientific 2 A ; LipofectamineTM 3000 S AH O FE G i 5]
I F 32 [ Invitrogen 23 7] ; TR1zol iX 7] (KGF5101) 14 [
IT 9 9L 3 A2 ¥y 2y 7] 5 SNTBI (ab242046) | B -actin
(ab8227) J HRP #ric 47T (ab6721) 4 [ 3 [§ Abcam
23 7l 3 CD69-PE Jiii 2UHT A (310905) . CD25-APC it U bt
14(302609) 14 [ 35 [ BioLegend 23 7] ; XUE G K BEHR
I PRSI 3 77 45 (11402ES860) . 3L 2 it 4 i (lactate
dehydrogenase, LDH ) 4 Il 55 4 A5 I £ (40209ES76)
WA R A A A N TNF-a(EK182) (INF-y
(EK180) .IL-2(EK102) Y ELISA Kit #3271 & ) [
o BCRL A ¥/ 7] ; SYBR Premix EXTaqTM 57 &
H H 7K TaKaRa 2\ 7] ; miR-543 mimics 6 B8 BH P4 miR
(miR-543 Fil miR-NC) | BF A= 8 Jz 58 48 K SNTB1 %
3'UTR- % )t % Bl ¢ ik 1 /& (SNTB1-WT F1 SNTBI1-
MUT) \SNTB1 /N3 F T 96 RNA K H X B siRNA (si-
SNTB1 Hl si-NC) (44 B FG % H 150 A BT AR 40
PRI s SNTB1 235 Jr K HX BTRE (SNTB1 T Ne ) 1)
H [ Origene A H) o
1.2 RO B B R R B T

H 35 3 R 38 3R 7K B 19 22 B X HrF- & (Gene
Expression Profiling Interactive Analysis, GEPIA ) %X 4}
FETEL AR ANR S LH L 88 B T SNTB1 Rk 238 B LA
i s WA I T 28 e 2 R 4H 1 5 (the Cancer Genome
Atlas, TCGA) B EH CRCIHH F miRNA-seq . RNA-seq
B LA R £8 35 A I A RS, ] s offg 2 358 PR 78U 2 40
7% 1k (Genotype-Tissue Expression, GTEx) 2% #f /% H 1E
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W4 A S AR ) R E s . FE R AR XS P
BHIRHATIE S LB, 4387 SNTBI LA K miR-543 7
Jeb g 2 2 K OE B H AU R 22 S Rk B L . dE— Al
HH R A Y survival 0% 3 i) 238 M B B A AP
il B o 1 D 5 5 o e e < e W = B2
Kaplan-Meier 4 £7 it 2 . 98 40 21 K OF #4441
SNTB1 A9 £ 1 2% 18 2088 i A 28 8 1 T 143 (Human
Protein Atlas, HPA ) B8 ZE AR

1.3 SNTBI 5 % A& LI M IRBL X & 093746

i 1 R 4K F 48 B TCGA 3048 % b CRC T H
SNTBI B F2 518 B0 LA K 113 P i a6 2 s JL R 1Y 6
IR TERCE , T X AT A S M, H e A R A AT
HE PR 2 38 20 K6 2R Pubmed B4 22 I % AH ¢ SCHRIET 78
PSR AR R ESTIMATE %235 %t CRC {34
B FRPESY S0 P50 A ESTIMATE S EA T34,
P8 L EAL SNTBI B335 5 CRC S ZE O BE P70 1)
K F ., HE—RH Cibersort B ¥E 1 ssGSEA B L VAL
45 . g 9 SO 35 b G B A I R I 6 9T 40 b
SNTBI {33k 5 50 5 AN I 22 TR) ) 56 2R
1.4 tmp3s I B Ak

NIEH Wb e 40 NCM460 F1 CRC 411 2 (HT-29.,
SW480 ., LoVo) Il H # I i BA Y HE R A RAF . Fr
A YN R RLRE 3R T & 10% Ba 4 1078 F 1% 75 -5 55 &
XA H DMEM 40 il , & T 37 'C.5%CO, ",

21 b0 2t e A A R A B S AT A . B UL
5 41 Jf 2 2 T s B SR R 2P A 12 h s L H
Lipofectamine " 3000 4 YL S AN Tk A HT-29 41
Jir, 48 h i WCHE A I e i G sk a0 T e 2R s

K miR-543 A1 SNTB1 B4 H0 ] P8 45 56 58, 434
T2 X (Cul) 21 5% G BT B miR (miR-NC) 41
FEE DY miR-543 mimics (miR-543 mimics)ZH o

K HT-29 41 it o miR-543/SNTB1 fili i e 5 5 44
Z CDS" TR, A3 4N T < % e BAPEXT HE siIRN A
(si-NC) 4 %% 4 SNTB1 /M43 F 14 RNA (si-SNTB1)
ZH 5% Gy B M X IR miR R SNTBI 3% 3k (1) X B8 Jii ki
(miR-NC+Ne) £ . #% 4% miR-543 mimics F1 SNTB1 % ik
B4 X B8 J5RE (miR-543+Ne) 2 5% % miR-543 mimics Fl1
SNTB1 ik Fiki (miR-543+SNTB1)4H .

1.5 RT-qPCR %%

FH TRIzol 177 H2 iU 4% 2HL B RNA |, 47 300 4 5% LA
3715 cDNA, # ] SYBR Premix ExTaq™ Il 1245 & #E47
SIEB S 5 PCR Rz , B b F2 P 5 : 95 °C 55,60 C
30 s, A A0 UK o K25 5 DL U6 B B-actin H NS, 2R
FH 272 2%k 61 45 2H miR—-543 8, SNTBI A N 635 347
PR BIPTFHWMER PR,

1.6  Western blot #&-m]
WRHESCHRL 11 A THE . F RIPA S4B AN i

£1 RT-qPCR3|#FE7

S F1¥FHI(5'—3")
_Li#: CTGGAAGTGAAGTACATGCGAG

SNTB1 -
T : GGGATGCTTTTCCGGTCTCTG

Beaoti [ 3% : GTTGTCGACGACGAGCG

-aclin
“ T : GCACAGAGCCTCGCCTT

i : GGAAACATTCGCGGTGC

miR-543 N
T : GTGCGTGTCGTGGAGTCG

U6 3% : GGAACGATACAGAGAAGATTAGC

T : TGGAACGCTTCACGAATTTGCG

B IFIEAT Western blot LUK FTHLFEH#R4E . & A
257 1Y PVDF 528 5% WG 54 2 iR B4 30 min J5 , il
A—HL[SNTB1(1:2 000) Fl B-actin(1: 10 000) |4 “CI#F
B, kA, EEFE HRPFRIC —$H(1:10 000)
90 min. f ECLAbL2= &6l H G &E A &, 1
Image J #F Lk B-actin A S %F SNTB1 ) ik b 172
TE T

1.7 CD8' Tty & &tz

CD8" T 4 fifg iy A& i B~ A2 200 i v o3 BE A5 2]
NHNE SRS A R e B e A A R A R
A (LZ-YX9435) . ELARERAEANT ¥ A S0 ] o 5 4% 4
Ji6LTH b J5 e A% 2 0 i 0 A R, AR i B A U R
EasySep A CD8" T 4 ifd 1F 1& 12457 & 43 7%E ) CD8" T 4H
i, #5548 Dynabeads A T fb5f] CD3/CD28 4h 3 24 h, ]
B A TR 225 . LR R IR R IR AR
P S BET WS HT-29 41 E A7 40 G55 Ye 3k, 4%
L2 HT-29 40 il 5 28 1k CD3/CD28 1% i CD8' T 4
MI4% 102 1 9RO L E A7 385 5%, 48 h Je e AL 4 el |
TH AT I Sk
1.8 AKXk

18 1o 7 X 41 B AR X T 41 A 2 1S AR 4 CD69
1 CD25 #4738, BARERAE AT Ui 4E CD8' T 4 i T
WM FACS 22 v 7 VAT B, 2R FH anti-CD69(1:200) A1
anti-CD25 (1:200) Jit =X Pt A& 72 vk & h #E L &
30 min, PEIA AN, 28 R AR SR R AR KA
K H FlowJo 10. 8. 2 3k {4 #fr CD8" T 4l i i 3R 11 CD69
F1CD25 AR DL, PE L EAL CD8” T4 b7 1k
1.9 ELISA 5 #7

WA A LR R AR R P ) LV W, AR5 ELISA it
) B PR AE TR AG 0 H A TNF-o  INF-y FIIL-2 5 3,
AR PR CD8 T 41 A RN B HE
1.10 LDH## %

K FH LDH B SE 561 FA% CD8™ T 41 (R 4 it ) o
HT-29 20 At CRR AR i i s AR . BASRAE AN -
AL A T2 AR T v 1. 4 TR SRS A 2H AT AR I Ak
F RIS 5335 2 25 PO B2 (RS B 3200 R it ) B
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2 (H 5 HT-29 41 ) b B KBS T R (RS
TG SR HT-29 40 , A AR A bR . F R
W45, 4L A3 B 100 pL FIFBOI A% 287 96 fLAR
FAA 10 L LDH A TAERGED R 20 min, P5EDE
HHEID(490) M. AHELA N AT A0 M - 4 7
PE=(D seaasmen—D e (D pegsxmspnmai D prasmn) X 100%0
1.11 SNTBI #2500 5 3-3E

2t 4 starBase v2. 0 fll TargetScan Human 8. 0 T il
SNTBI ) _Fi##8 miRNA , JFRHE — 3576 3'UTR X5k iy
AN A P 5 5T EF AR A (SNTB1-WT) Hil 58 748 7Y
(SNTB1-MUT) % 25 g4l 25 HE P Bk o 5 Ho o il
miR-NC B miR-543 3 [f) 4 2= HT-29 4 fifd b , ¢
O 2R i 5 S PRI ARG I 3 ) 6 15 T 45 R T 45 2 4 i
L0 ) ¢ O 2R W %) 1% MR SR AT R DU DA PP Al miR-543 5
SNTBI (R[] & 5 o

Interactive Bodymap

goit oMt

2R b B0HE B0 R FH R4 3. 3 B FIRE L 4 1) 3y
YEAT 43 A B vT WAk 5 4 i S 5 Z8E R H GraphPad
Prism 9. 0 A AT S50 B e v AL . A7 5 IE 4
A R R 2Rl tes, 22 4 18] HE#22K F one-way
ANOVA 7387, 1 4[] Fe AR PR ST AR AS ¢ K 596 s A
G IER A BT FORER IR M(Pys, Pog) TR FEHR
KK . LhP<0. 05 AR 2 H HA Gt Lo

2 #R

1.12

2.1 CRCPSNTBI ¥k #* 7+ 5AE5B8FRRTE
8%
GEPIA $ 40 J7E 3K B AR 4 20 21 88 B b SNTBI 3
51032 B A g [ 1A T : BT W SNTBI 78 % L
g I N TR S LR R H A PR R B EF S TR

and normal samples in bodymap a a
= 64 i
n
=
[
=)
5 41 EdALAL
LR
I3
=
“ =
192 -
Log,(TPM + 1) Scale A 0 B
o COAD READ
1.0 4 SNTB1 1.0 SNTBI
— MRk — iRkl
— mRkA — Rk
0.8 4 = 084
= &
H 6 4
= 0.6 5
s ] 0.6 4
0.4 4
HR=1.45(1.01~2.07) 049 yr=-183(1.33~2.51)
P=0.042 P<0.001
0 50 100 150 0 50 100 150
i/ A c il D
IEH AL ISR
Ltk 4ERE: 61 M AR 46 B AR 79

A :GEPIA $ 3 B 35 BUJE J5 2B 4% B AR o iE % 4R 42 WP SNTBI 69 43X ;B:SNTB1 £ M 7% 2 42 (35 4% & B TCGA) Fe i 2027 (4

¥k B GETx A2 TCGA) P 44 K i&

a:P<0.001, 5 E% 22 45 ;C.D: Kaplan-Meier 2 & 2 #7 W5 SNTBI & AXF K 4084

BAEGY BB S Y EHPA 303 % CRC A= B 2148 SNTBI1 & & £k 9K F M Sk AL 3 &
1 SNTB17# CRCALHMRIEREFTEME
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B LY, B8 SNTB1 7E K2 26 ) v vl fig & #5842 9 1
o BEA TCGA I GTEx BUdl , i — 2543 #F SNTB1 745
W 9% (colon adenocarcinoma, COAD) 1 H W It J&
(rectum adenocarcinoma, READ) H1 19 5% 5% 32 35 1% 00,
gL R AL T IE #4140, COAD A READ e £ 41
o SNTBI (9 2 18 ¥4 I 3 Ft &5 (P<0. 001, B 1B) . H
HPA 04 () SNTB T f 58 A ES SR 17 430 B L X,
AHEE T I H L2, IR 24 h 1 SNTB 1 2 H & ik 7K
T (EE) . LIRS RIER 75 CRCH, SNTBI
BB EREAR, WHAE N CRC BTRTEIG ST S 3Rt T
SEAT T AR

W £ & JF TCGA %4l 2 CRC & 75 (COAD Al
READ ) (41l R 58k AR A7 808 T 217 40 B L 45 58 s
AHEE T SNTBI B 323520 , SNTBI X3k 4H 35 HoAA
K B A TR (P=0. 042, K] 1C) F1JC HE A A7 0 (P<
0.001, B 1D) . [A] B 49 A H& 35 TNM 43 30 55 4 K
SNTB1 2% 35504 547 T e 50 R LU 0y, 45 51
7N SNTBI 114 33K v A R 7 835 AN K 1005 A kS 48
PR(£2).

*2 BEZE Cox[EF4 T SNTB1 HIFRIE T
SHBEEETHBEFRNZMN

A ik ik HR(95%CI) P
T4
T1+T2 131 1. 000
T3 435 2.742(1.545~14.864)  <0.001
T4 74 7.590(3.987~14.447)  <0.001
Sl 3
N4
NO 367 1. 000
N1 153 1.667(1.123~2. 473) 0.011
N2 119 4.322(3.030~6. 164) <0.001
ESll 4
M 4334
MO 474 1. 000
M1 89 5.577(3.945~7. 884) <0.001
A 80
SNTBI mRNA &k 643 1.325(1. 120~1. 566) <0.001

2.2 SNTBI & ikt CRC & & I 5 R 3L 04 S8 7%
PEEAK

SNTB I S kAs i B R 3k Z [ AR M A 2
W ,SNTBI (13355 CD24 .CD47 B4 A K T B 244 1
(transforming growth factor beta receptor 1, TGFBR1) .
Jei R BT I A ¢ B 41 B 26 BfF 4 F (carcinoembryonic
antigen-related cell adhesion molecule 1, CEACAM1) %
B E A P 1 HAT —RE O AH O (181 2A) , 4275 SNTBI
A RESZIA CRC Ay AR A 2

i iF ESTIMATE 3.9% 3F 4k SNTB1 % ik 5 CRC
GPEMIA T S R 45 5 /R : SNTBI W 33K 5 G %
PF 43 (r=-0.25, P<0.001) UL } ESTIMATE ¥ 43 (r=
-0. 14, P<0.001) ¥y —E B A IE R (E12B~D) .,

HE— 35K F Cibersort F1 ssGSEA %45 % SNTB1 f)
FEIK 5 H UL G RE AN 4 95 SE AT A 56 P 56 E 43 AT
Cibersort B 7 f 45 5 2 78 : SNTBI1 F 15 53¢ M (=
-0. 09, P=0.03) 3735 T 40} (=—-0. 21, P<0.001) .
CD8" T4 (r=—-0. 18, P<0. 001 )25 #2840 it I 1 2 B
— E A (K 2E) . ssGSEA B35 () 45 1 8% .
SNTB1 33K 55 19 F 40 588 240 e 12 118 52 B0 — 22 1) 17 AH 5%
(F 2F) , Horp 24145 B 41 (r=—0. 17, P<0.001) .
DC 4 ffl (r=—0. 18, P<0.001) .t ¥Ek: 41 il (r=—0. 09,
P=0.027) .CD8" T 40 Jifi (r=—0. 08, P=0.04). ML I
PP B L T AL 25 SR T LUAE S SNTBT 2355 CDS' T
Y AR 45 B s A 2P IR T & RS R UG

DL S5 SRR, SNTBI W 5 25 iR %5 CRC &
Ji 98 T A 3 A B AR i e E T M BT e S 5 9
CD8" T 4H A DI RE o
2.3 miR-543 ¥2.%)if 35 SNTB1

Ry SNTBI AE CRC P 83 N 2%, A HF
F¥il 1t StarBase FEZEE PR R T W HERZ W SNTB1 £
IR B _L3F miRNA , F1 X HAE CRC H () 28 E A T A e P
T, G5 R F W miR-543 5 SNTBI 3635 2 A (r=
-0. 130, P=0.005, ¥l 3A.B) , H miR-543 1£ 45 1 I ¥
) 2k I 2 R AIK (P<0. 001, 1K 3C) o L4, Kaplan-
Meier 4= 7750 B B0 45 5 718 - 76 CRC Y, miR-543 {k %
I8 BCE B A A 0 R T 0k e A A I 2 B A 25 (P=
0.006, % 3D .E).

3H AR SN I SE B X 3 Bk H R CRC 4l R HT-29
SW480 . LoVo "' SNTB1 1 miR-543 1) 3315 HE 4T B 4iF |
25 R T NCM460 , miR-543 1€ 3 ¥k CRC 40 it
rh A B FR AR R 3K (P<0. 001) , 1 SNTB1 W
B OR [R) R R 3R G (P<0. 001, &l 4A . B) .
TargetScan 4 72 2% 5 il /R miR-543 55 SNTB1 3’ UTR
XAFTE T-mer Z54 57 15, (K1 4C) , HWHE Y 2 Bl I PR 5256
58 7% HT-29 4 Jifd o miR-543 mimics 5 2 31 i B A= 7
(WT ) 245 2R 1) 2 2 S M UESE miR-543 f&il
it #[n) SNTB1 & EAE R (B14D) o b4h, RT-qPCR
1 Western blot SEEESL , 78 HT-29 48 Hp#% 44 miR-543
mimics A F] SNTB1 31k (P<0. 001, E 4E F).

2.4 HT-29 @ # + miR-543 #e.% SNTB1 42 # CD8" T
o9 i, 6 A 5 1 3R 3L m i Ak

S5 T HH T e 98 0 P2 TR PR 35 % 5 4 VR Vi 1
Gy HT, A 5T HE— 2038 i AR A 2 g e 5 R S 06 5 E
miR-543/SNTB1 4%} CRC % 3 5% CDS” T 41 i 1)
YER . 55 BoR YL si-SNTB1 ] g Z407H HT-29 41 ity
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