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Correlation between NRF2 protein expression and M1-type tumor-
associated macrophages in colorectal cancer tissues and their
effects on patient prognosis*
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Abstract: Objective To investigate the correlation between nuclear factor erythroid 2-related factor 2
(NRF2) protein expression in colorectal cancer tissues and M1-type tumor-associated macrophages (TAMs) and to

analyze its effect on the prognosis of patients with colorectal cancer (CRC). Methods The clinical data of 125
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patients with colorectal cancer who underwent surgery at Luoyang Central Hospital Affiliated to Xinxiang Medical
University from May 2022 to December 2023 were retrospectively analyzed. CRC tissues were collected.
Immunohistochemistry was used to detect M1-type TAMs in CRC tissues using CD86 as a marker. According to the
mean density of CD86-positive cells, 56 patients were assigned to the high CD86-positive cell group and 69 to the
low CD86-positive cell group. Western blotting was used to determine the relative expression of NRF2 protein in
CRC tissues from the two groups. Clinical data were analyzed, Spearman correlation analysis was used to assess the
correlation between relative NRF2 protein expression and M1-type TAMs, and survival curves were plotted.
Results The proportions of tumors < 5 cm, moderate/poor differentiation, and high CD8" tumor-infiltrating
cytotoxic T lymphocyte (CD8" TIL) density were higher in the high CD86 group than in the low CD86 group (P <
0.05). Relative NRF2 protein expression was higher in the high CD86 group than in the low CD86 group (P < 0.05).
Spearman correlation analysis showed that tumor size (r, = -0.328, P = 0.000) and degree of differentiation (r, =
-0.237, P = 0.008) were negatively correlated with CD86 levels, whereas CD8" TIL density (r, = 0.353, P = 0.000)
and NRF2 protein levels (r, = 0.763, P = 0.000) were positively correlated with CD86 levels. Overall survival and
disease-free survival were longer in the high CD86 group than in the low CD86 group (both P < 0.05). Multivariate
Cox proportional hazards regression analysis showed that tumor size > 5 cm [HAR =2.091 (95% CI: 1.012, 4.319) ]
and moderate/poor differentiation [HAR = 2.685 (95% CI: 1.161, 6.210) ] were risk factors for the prognosis of
patients with CRC (P < 0.05), whereas high CD8" TIL density [HAR = 0.433 (95% CI: 0.206, 0.910) ] and high
relative NRF2 protein expression [HAR = 0.713 (95% CI: 0.510, 0.995) ] were protective factors (P < 0.05).

Conclusion Relative NRF2 protein expression is positively correlated with M1-type TAM levels and is a protective

prognostic factor in patients with CRC.

Keywords: colorectal cancer; nuclear factor erythroid 2-related factor 2 protein; CD8" tumor-infiltrating

cytotoxic T lymphocytes; M1-type tumor-associated macrophages; immunohistochemistry; prognosis
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. @¥E H RIS SDS-PAGE |- FEGE vhil (&
TR WG 7R 7)) #— 2 LR G, 95 CIn#A S min {iff
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IRA YR A B 7], BVT=2) W, i A 5% ik 22 v ik
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EPJ5 (4 PVDF B B F & 5% JBi B W5 8 1) % Tween 20
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20, TBST) W Z= R &M 1 he BEE FERITA
NRF2 5 5 —Ht (JE[E Abcam 24 1] , ab137550 , #i
FELE 1:1.000) B TBST H (55 3% A1 HEH) ,
4 CHEHE LR ERPEF 4 ho JH TBST Ut i% PVDF
JBE 3 Y%, 10 min/¥K o K5 PVDF I8 T & R 1 4 1k
M1 1§ (horseradish peroxidase, HRP) Pric B 2E Pt
TP (FEE CST A A, 70748, H B EL 123 000) HY
TBST 2% il 8 7 1 ho F TBST ¥t ¥4 PVDF fi5 3 ¥,
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(D=8 A= Wy £ AR A BR 2> Bl RGAMOOT , 5 ¢ L
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X PVDF 5 k47 2 52, i A Ak 27 &G e ¥ (36 [
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FARRIE L5 K o i FH Tmage J 814 X 26 1 45015 O UK
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AR R A
1.5 HITEHE

B 53 BT R SPSS 26.0 G840 . TR ek
AR £ R 25 (x 2 s) 2R, LU ¢ K 50 5 314K

TR AR B 03 (% ) Ko, FUBCH xR 3 5 A G
4 43 At ] Spearman 7% ; Kaplan—Meier 7% 2 il A= 77 il
2k, L H Log—rank x> K56 ; 2 [N R 0 R £
PIZR Cox FE A AR [l 97 . P <0.05 O 22 5 A7 42
R E S

ZHR

70 ZE I PR 33 3 B B2

ik CD86 41 5 155 CD86 ZH AF-# A 1l . 4 514 B
WL S5 RS 58 | I b 5% 7% 3R TNM 73 S HG i L 32
L KK, ZRYHGEI¥E L (P>0.05), 1
CD86 41 55 15 CD86 ZH I g K/ AL . 43 A 8 B A4 ik
FICD8* TILs % EM AR 38, &’ ks, ZR¥4
Giil2E B L (P<0.05); & CD86 4L/ K /<5 em
di ke R I B . D8 TILs %5 5 5 e
PPt cDse ., WK1,

2

2.1

*F1 FAIRKER LS 6]

3 AR B RN SRR WRELZE S pu 5 TNM 5347 CD8* TILs B

" s % <554 Bl <Sem =5em w0 AR A T A T /08 I/VE K =
fIRCD86ZH 69 41 28 39130 26 43 47 22 40 29 39 30 31 38 43 26
ECD864H 56 35 21 3125 33 23 25 31 23 33 22 34 27 29 20 36
AH 0.123 0.017 5.600 6.974 3.532 3.675 0.134 8.752
P 0.726 0.896 0.018 0.008 0.060 0.055 0.714 0.003

2.2 FENRF2EHHEXRIZELLER 5 CD86 7K -2 1EAH K .

ik CD86 2H 15 5 CD86 41 NRF2 £ [ AH X} 5 35 i
AR (1.32+0.15) F1(3.61 £0.98) , & t Ko Iy, 22 5
A 453 2F = X (1 =19.153, P =0.000) ; &5 CD86 4H
NRF2 H A Kb s . R L.

. CD86
-— e
GAPDH - - 36 kD

CRC LR NRF2EARIRIE

= CD86

NRF2 110 kD

&1

2.3 PhEX/N.SHFRE.CD8 TILs ZE .NRF2
FEHENERILES CD86 7k FHIHEE

Spearman A OGP 43 A 45 SR R W, g K/ (1 =
-0.328, P =0.000) . 73 fb 2 FE (1, =-0.237, P =0.008) 5
CD86 7K F & i 4 5% , CD8* TILs % & (r,=0.353, P =
0.000) . NRF2 4 1 A X 3k & (1, =0.763 , P =0.000)

2.4 WHCRCEBELEFHLLE

Bl U5 BF (8] SR 24 4~ H . 15 CD86 4 11 |38 T,
45 [ AE IS | AT 2R N 80.36% , ik CD86 41 24 {4 3
T2, 45 G470, B AR RN 65.22% . AL E A7
H#E, 48 Log-rank x> K3, 2 R A G FE X (X' =
4.275, P =0.039) , /5 CD86 41 /= Tk CD86 4H . Wi 4l
TR AETF I L3, 4 Log—rank X /056, 2 568 G il 2#
B X (x*=4.843, P =0.028) , i CD86 41 = T ik CD86
., WK 2,
2.5 M CRC £ETEH % E % Cox bk il KU [
A5

LI CRC A& AL T (=0, J&=1) FAE A7 5[]
g R AR R KN (<5 em=0, 25 em=1) 4L TR
(=0, /K =1) .CD8" TILs % & (fik=0, /& =1)
NRF2 £ [ AHXF 835 i (LM ) o [ A2 i+, 4T 2
K28 Cox LA XURS: [0 051 438, S5 SR 7 . Jifogd K=
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2 WHCRCEELETFHLILE

5 em[HR =2.091 (95% CI: 1.012, 4.319)]. 4> 4k #2 i
HME [HR =2.685 (95% CI: 1.161, 6.210)]3 3 £ Iy
CRC & #l5 1 & K K 2 (P <0.05) ; CD8" TILs % &£

B [HR =0.433 (95% CI:0.206,0.910)]. NRF2 & [ #]
% 323k B ES[HR =0.713 (95% CI:0.510,0.995) |4 X
R CRC B FUS BRI R (P<0.05) . L& 2,

Fz2 N CRC EETEH % [E 2 Cox Lk B XU [E] 345 #7221

[ AR R 2 b S Wald x> i P HR {f 2%l

o ' X T T
i A/ )N 0.738 0.370 3.970 0.046 2.091 1.012 4319
AR 0.988 0.428 5.326 0.021 2.685 1.161 6.210
CD8 TILs %3 -0.837 0.379 4.873 0.027 0.433 0.206 0.910
NRF2 % [ -0.339 0.170 3.960 0.047 0.713 0.510 0.995

3 iTig CD86 PR 4L K F B9 AR, 204 T =Xt CRC

CRC AE Jy 8 UL 0 0 b g =z — L& 22
WL EREA T, REFAR . AT 7 &4
69T S5 28 B 1R IT T EEAE CRCIAIT LS T . 3%
e, (HEENKIMN A RARA RS, T4
K, Bl X bR SO BE AR T BOTR A, U R S g
7 15 B W A CRC IR T BB #48 . JHodr, EXT
TAMs 13t & AL W 38 2 1 NRF2 (9 5 55 J6 R 51 3
H. TAMs & M flor5E v iy B S e i i, H SR
RUFI T REAE MR 10 R A L R e v 25 DG B Y
M1 TAMs BABUMIEAEH, REGE 43 WA 48 40 it Bl
- FVF S B R 40 A 8 T A NRF2 A SR — Fh 22
BT AAL D EE H, H R A S 2R R Yy 3
B . ARZE LRSS AL W 2 AT R AR OGS Bkt
XS A3 R ] VG T W, W E Sk IR Y TAMs 79
W AT 1) B i NREF2 28 109 55 %35, F CRC Y
TRTT AL T Y SR

A 38 2o (B 43 BT 125 1] CRC B A1 IR
TR, BRIT T CRCALZUH NRF2 F (A X ik 2 5

BEWG R, AFRE R ER, CRCAHLH

NRF2 & A 26 1k F 5 CD86 PH: 41 it /K - & TF A4
K, X —ZERELR, NRF2 5 M1 % TAMs 7] fEAE7E
SRR EAE, JLE S CRC AYEEE . NRF2 1EHN
— PP A N AR T, TE R AR DR A M G 32 SRk
P03 77 1 R AR A BRI SR, AR SR B F
FEFRW, NRF27EMR h B & 455 R 24 mPEH, BE
AT A8 I b g A A K, AT RE AR O PR Y
XL T bR i 2SR B Bt B NRF2 (1) 3R 35 7K °F-
gt e A WESE R, NRF2 % 1 5 £ ik 5 CD86
BH P 200 AR £ B0, 3K 5 K 45 1T BB NRIF2 2R 78 12
#E TAMSs 1] M1 36 {6 5l 7 55 07 i kK ¥ 2 /EH .
WA IR, NRF2 #0355 vl 45 T it &4k 5
T BRI PR SRR, TS A AR A R R
I 200 i ) M1 BB AR Ak ) DGR IR B I 3R 2 17 it
Ab, NRF2 it 7] f2 38 o 98 95 4% K -« B 5 5 3l 7%,
I R T AN R -1, MIEIRSEH
F—a b, AN (] 242 1F TAMSs ] M1 AR £61
B E SRS K B, CRC 4140 v NRF2 363k 7K
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