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Impacts of TXNIP and KLF9 expressions in colorectal cancer on the clinical characteristics and
prognosis of patients
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Abstract Objective To investigate TXNIP and KLF9 expressions in the tissues of colorectal cancer (CRC) and their impact on clini-
cal characteristics and prognosis. Methods This study included 90 CRC patients who were admitted to our hospital between January
2017 and December 2020. The cancer tissue and paired adjacent tissues removed surgically were collected. We performed detection and
analysis of TXNIP and KLF9 protein expression levels in cancer and adjacent tissues and their correlation with clinical characteristics
and overall survival rate of patients. Results GEPIA database analysis showed that TXNIP and KLF9 mRNA expression levels in READ
tissues were significantly lower than those in normal tissues (P < 0.05). The positive expression rates of TXNIP and KLF9 in CRC tissues
were 32.22% and 37.78% ,respectively,which were lower than those in adjacent tissues (73.33% and 76.67%,respectively; P < 0.05).
TXNIP and KLF9 expressions were positively correlated (r = 0.519,P < 0.05),and GEPIA database retrieval showed a positive correlation
between TXNIP and KLF9 expressions (P < 0.05). TXNIP and KLF9 expressions in patients with clinical stage Il and lymph node metas-
tasis were lower than those in patients with stage I /Il and non-lymph node metastasis (P < 0.05). The overall survival rate of patients with
TXNIP and KLF9 expressions was higher than that of patients without TXNIP and KLF9 expressions. Negative expression of TXNIP and
KLF9 in TNM stage Il was a prognostic risk factor (P < 0.05). Conclusion TXNIP and KLF9 expression levels are low in CRC tissues
and associated with TNM stage, lymph node metastasis, and poor survival.

Keywords colorectal cancer; thioredoxin interacting protein; Kriippel like transcription factor 9; clinical characteristic; prognosis

BEETE bR T E ST AT (22377784D) kK O T 4 F}
1181 (2021050D)

VBRI Ik (1984-), 2, FIREEIN, Wi+

BIEEE HUEM, E-mail: yang_x871@163.com

s B :2023-11-13

™ £& H A 18] - 2024-11-21 11:16:29



+ 1006 -

HREERRESR H53%E

25 B W98 (colorectal cancer, CRC) & —Ffr 4 U,
1R b B ok TR B A e, ok IR
AR R RS 355 A 38 CRCAY AL RS A
IR, TR EICRCA 5 3N W38 i, #112025
A AR E CRC A 1 15642 30041, b 3ET-221
1000 . FLHHCRC R 3 54F A7 1 % 5 5, (0 280
FHS I C s T, BUs 2 ORI, BFSECRC
R R TR AR 5 43 T b s o il e SRR T 7
L TFRIAEIRYT FE S (GG TS 0k e i SR
B HAH HAE H H A (thioredoxin interacting protein,
TXNIP) ZoSH fif 8 11 G050, o 2 o 48U 2 1S
PERY RPN ], 2 5 SR RS R A RE AR
ST AEWT, TXNIPZ: 5 CRC K, i A TXNIP
Al HICRCHH Jfl 8% 1 17 . Krippelf: 5% 5% A+
(Kriippel like transcription factor, KLF) 9J& T KLF4% 5%
T, 8 33 34 C2-H2AE 45 45 #4 45 5 G C-box, 1
FEMLICE T A RA R T R AR
Sk BIRT 5T F W, KLFOTECRC | V98 . 18 9 468 98 i
W IR TR, O R A T TR A G AR T TX -
NIP . KLF9-5 CRCIIf FR s B4R HE K T Y 56 2R e A7
Al AHFFE L A K CRCZH U TXNIP  KLF9[H)
eIk, BEVITXNIP KLFO5 CRCK A= & ' i) 1)
FHIEE

1 HRSHE

L1 —wk

PEPE20174F 1 H F20204F 12 H T IR BE I vk 612
I FARIAIT FICRCE FH 0B, A Hlt£CRCA
B g o 4 (B LSS5 em) AR IR40~72%
F-1(59.18 + 7.65) % . B3, L3740 4 A B v -
TIRRIAHEIBRA s WIS, ToRh B ALY i &5
1BYT S o R IE B s A0 s BB AR AT 52 88 5
TCH A A e 5 58 M 52 RIS () 2 HEBR A
U KA TCAL RS s B T IR MR s A 28 B ™ 8
P s VTR 42 s A B SR BRI IE s I AR
i AN
it (k2020197), £ 4 CHE R BE 22 h 23 bk /R - RE &
=D
12 ik
1.2.1  KITXNIPAIKLFOZR A « SR FH G s 4 414k 24
R A (85 :ml092486, | i EECAE W RHE A PR

) A g 41 2T TXNTPAIKLEOZE [ Y 2 iA 1 I .
AR S i e R 2 R R S LA, ZeA% 2 SR I
(B 5 , A0 WAL HE, R4 ] e, B0 K AL BT 5
1652 5 R I ddH,0 PBSTIZ I . 75 ¥t , i 7150 wL2K
TG R, Z R R HCE 15 min, PBSTIZ LYY, 1%
3% BSA-PBST 50 L&} A1 ; i ITTXNIP—4t (B B
1 @ 200, %7 5abs136992, & W 15 A= W BH A BR 2
7)) KLFO—#¢ (Fifk1 = 200,575 CSB-PA622687ES
R2HU, iIVAE LAY TRA R AR BE SR/ =
JRACE 30 min, PBSTUESS s T INAE Y RbmicFhi e —
Bt (485ab6721, B [Fabcam’A 7)) 15 530 min, PBST
Ve s DABE (5, JR AR Z A G (575G1080, JL T 33K
FRHEA A RD, B, B b B T
L PSR (% 400) 5 207 256 42 & (g B
2 Uk ST B R, B IR 401007 i 4 i . Yt
gER e UE G A O B BN
0.1.2.375 B e 40 it 5 b <5% .>5%~25% >
25%~50% >50%~75% >75%%3 it }0.1.2.3.45%;
20t ARRE, 0~ 153 BAMER R 2~ 753 M BAPER L
122 Bfiv;: ARJE AT 2 s s R ARl CRCE 2
AR U] 20234 1 H s AET .
123 FHFE KA H X5 (Gene
Expression Profiling Interactive Analysis, GEPIA) (4}
JERLER  AEGEPIAKE % (http ://gepia.cancer-pku.cn/)
HkG 2R, T JE BN TXINIP KLF9 , 983 5L P 40 [ i
(The Cancer Genome Atlas, TCGA) $¥i 4 15 & N H
7 9 (rectal adenocarcinoma, READ), 23 #TTXNIP .
KLF9ZRik .
1.3 GEiteeotr

SR FHSPSS 24.0%K {1 b B9 . 11 0% kL R
(%) TR, R x K5 UEAT HL 3K . R FiKaplan-Meier
£ 38 43 BT TXNIP  KLFOFH 14 3¢ 3% 5 AR J5 34 B A= A7
T K &R, {Tlog-rank 5 o F] FHGEPIAKL ¥ J& K
Spearmani 73 HrCRCZH ZITXNIP \ KLFOFE 1k iy 4 56
P o SR FHCox P10 HTCRCE B BUR IR E ., P <
0.05h 2= A gt Lo

2 #R

2.1 GEPIABUREZEFTXNIP KLFOFEIEK LR
GEPIABUHE E #r B n, S IE W HLAMI,
TXNIP KLF9 mRNAZ ik 7K S 4 FEREAD 1 B I [



WY MIERREE. 45 T TXNIPAIK LEOM FA ) 8 3515 PR E K 0 14 5

- 1007 -

I8 (P <0.01), WL it — 2553 HTTXNIP [KLF9A [F]
Fik K- SREADIE # MR LR, R TR,

8 -
*—
£
g i
g 6
=}
£
< @
: £
< = o
o - L )
- Z4 %
S & 3
= H
£ 2 5 5
¢ © s 4
- i
& i
g i
2 21
= 4:
53 o
=
0 - —

A

AFTXNIP KLF9FR A /K EIREAD FLds, A 7%

2 g2 L (P> 0

05), L2,

12 4

—_
(=]
|

fee]
1
.lk'..
»

wn
=
.2
=
<
=
£
12
< o
; &
—_— qm By
E £ 64 4,
T -
0 —
% (=]
= 44
o
=
= 27
=
0- —_——

B

A ,KLF9 expression levels in various tissues; B, TXNIP expression levels in various tissues. Red, CRC tissue; grey , pericancerous tissue.
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GEPIAZIBERTXNIP, KLF9FRIEKF
Expression levels of TXNIP and KLF9 in GEPIA database
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Aoverall survival of patients with different levels of KLF9 expression; B,overall survival of patients with different levels of TXNIP expression.
E2 GEPIABIRERTXNIP, KLFOFKIZKTEEBEREMNAER
Fig.2 The relationship between TXNIP and KLF9 expression levels and overall survival rate in GEPIA database

34/90) B W AK T95 55 41 21 (73.33%,66/90376.67%,
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g5 2 AL 24 45 B R, CRCJE 2H 2 PP TXNTP
FHME 5% (32.22%,29/90) KLFOBH: 22157 (37.78%,

A, TXNIP expression in CRC tissues ; B, TXNIP expression in pericancerous tissues ; C, KLF9 expression in CRC tissues ; D, KLF9 expression in pericancerous tissues.
El3 AREALFTXNIP, KLFOEARE REAAUFLE x200
Fig.3 TXNIP and KLF9 protein expression in different tissues Immunohistochemical staining x 200
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F1 FRELHTXNIP, KLFOEBFALLE: [n (%) ]
Tab.1 Comparison of TXNIP and KLF9 protein expressions in different tissues [n (%) ]

Group TXNIP protein KLF9 protein
Positive expression Negative expression Positive expression Negative expression
CRC tissue (n =90) 29(3222) 61(67.78) 34(37.78) 56(62.22)
Pericancerous tissue (n = 90) 66(73.33) 24(26.67) 69 (76.67) 21(23.33)
X’ 30.516 27.802
P <0.001 <0.001
Spearman/3HT & B, CRCHHZUH TXNIP 5 KLF9 s r-ox

B 2R R I EAHC (r = 0.519,P < 0.05) ; GEPIA%K
it PR 2 45 B i R, TXNIP S KLFO 3 35 2 1F A ¢
(P<0.05) K4,

log, KLF9 TPM
w

24 CRCZAIZUHTXNIP KLFOZE 1132k 15 I B B :
R 5 .
Con 145755 5 587 TNMUH01 T 4 NN

23 o P B R 1 £ % CRCAL 21 TXNTP K LFORH 4 35 tor TXNIPTPM
El4 GEPIAZEESTTCRCHATXNIPSKLFORIZRIX F

s F 2 INHAEH T o 3 4t 4
ﬁzi %‘{EE T TNMZ /ﬂ)‘,ﬁ K 1~I ’E’H N (/ﬁ: B %%*& Fig.4 GEPIA database analysis of the relationship between TX-
B, EZRAEGIAE X (P<0.05) JILR2, NIP and KLF9 expressions in CRC tissues

2 CRCHITXNIP, KLFOEBFRIX5EEIGKFREFLENXER
Tab.2 The relationship between TXNIP and KLF9 protein expressions in CRC and clinical pathological characteristics of patients

TXNIP KLF9
Clinical pathological characteristics n Positive  Negative x’ P Positive  Negative x’ P
(n=29) (n=61) (n=34) (n=56)
Age 0.301 0.583 0.422 0.516
<60 years 49 17 32 20 29
>60 years 41 12 29 14 27
Sex 1.795 0.180 1.731 0.188
Men 53 20 33 23 30
Women 37 9 28 11 26
Tumor length and diameter 1.312 0.252 0.864 0.353
<5cm 42 11 31 18 24
>5 em 48 18 30 16 32
TNM stage 9.583 0.002 9.943 0.002
-1 47 22 25 25 22
1] 43 7 36 9 34
Lymph node metastasis 6.874 0.009 10.752 0.001
Yes 49 10 39 11 38
No 41 19 22 23 18
Depth of tumor infiltration 2.451 0.117 3.813 0.051
T,-T, 36 15 21 18 18
T5-T, 54 14 40 16 38
Degree of differentiation 0.929 0.335 2.583 0.108
Low differentiation 28 11 17 14 14

Medium and high differentiation 62 18 44 20 42
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A, overall survival of patients with different levels of TXNIP expression; B, overall survival of patients with different levels of KLF9 expression.

E5 CRCAZLTXNIP, KLFOEARIESBAETFRNXR
Fig.5 The relationship between the expression of TXNIP and KLF9 proteins in CRC tissue and overall survival rate
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1, f£35=0), B R 01 7R, TNM 23 3]\ TXNIP &
KLFO#E &5 5CRCEH T B EHMHE (P<0.05) .
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Tab.3 Cox regression analysis of prognostic factors in patients with CRC

Independent variable

Univariate analysis

Multivariate analysis

SE HR (95%CI) P SE HR (95%CI) P

Age (>60 years vs. <60 years) 0.247  1.509(0.929-2.448) 0.095

Sex (male vs. female) 0.199 1.372(0.928-2.026) 0.112

TNM stage ( [ - Tvs. 1) 0.354 3.846(1.922-7.697) <0.001  0.299  2.752(1.531-4.944)  0.001
Lymph node metastasis (no vs. yes) 0461  2.139(0.866-5.279) 0.099

Tumor length and diameter (<5 em vs. >5 cm) 0.375 1.881(0.901-3.922) 0.092

Depth of tumor infiltration (T,~T, vs. T;-T,) 0.416 2.058(0.910-4.651) 0.082

Degree o-f diffﬂrfl',nt‘i&ti()ﬂ (medium and high differentiation 0293 1709 (0.962-3.035) 0.067

vs. low differentiation)

TXNIP (negative expression vs. positive expression) 0.269 2.016 (1.189-3.415) 0.009  0.247 2.036(1.254-3.302)  0.004
KLF9 (negative expression vs. positive expression) 0.370 2.557(1.238-5.280) 0.011  0.209 1.862(1.236-2.804)  0.003
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A 4 1) C R C 200 L w174 4 45 B H8 JL, NDR G2
38 3 A T TXNIPAE A CRCHE 2 ft (1) G 5 8 3 [+
K HEAE 5 B AA T 300 BUTXINTP % 35, Vi 2 7 265 A 45
IR, A R 40 B T, B0 CRCAN M 34 5, ik ¢ A 2 5
TXNIPZ A K- Al i A T ) — R e )
AR, TXNIPIE 2 5 CRCHY 1 G % R AE S5 7, 417 16l
MondoA-TXNIPHlI e 4 A A0 BOFI BRI A, 175 7 55
W 7 Th1 7RE Tregs , 2 FETh1 798 5E , 42 2F 11 40 g A
F-17ai FIICDS TANMIFE , S HECRCAY K AE ™
FAEBAEOBESE B , AE/ NN 2 41 PP TXNTP
I35 5 bk 45 565  TNMAS ] T~V 399 22 A% 431k
A K A FEIE 1 7 HrTXNIPS CRCI FR 45 AE 1 56
FZIL, TNM I bk 45 % AR e A 1) A8 TXINTP R
PE 263K FABAR , L BITXNIPPH 1% 5 5CRCAH W%
FHOCE , AT S RCR O #E Ji , TXNIP{IR R34 AT fig
SO A 3 BE A 3 R, R R 5 A, HESICRC
a1 1 Ji o 1 — 2P AT UG 3 A R, TXINIPFH PRk
B RS T RIEE VI IEHTXNIPS
CRCH Z TG A 5, TXNIPHIE ik % HlG 3024 .
(8] 5 43 B ¢ B, TXNIPRH M 3 35 & CRCHIU 1Y & F:
PRI 2%, RIATXNIPER [ [ 33K X CRCHE R & 4HE )
VEFH, 204 HLELRL, TXNTP A 1 23k S 300 41 i
MR DS TR A R T RS, N Y
b IBITHEEEROR , AR TS .

KLFJ Y2 A7 A AR 20| BB B nl 428 )
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B E 2 PO R b R LI % BKLFO T i
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IS , DT E B 14 R o 019 43T i 7R , KLEO R 1
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SR CRC& R FE (A ELARHLE] A R

ZE LTIk, AR 9E 45 3 B R, CRCAL 21 TX-
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BA K, Z5CRCW LA &, HTXNIP KLF9FIH:
IR F WA RN, ATE N CROAR 5 FUS PEAL 4
B o Bl T AW TS 9 AR B /L, 45 531 ] REAFAE
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