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LT BRI 2 S A I P A AL o2 i T X 4 b T
R PP TR /N 38 S 5 20 B 1 52 i)

ke n, AREES TR, pKE, BER, HEMm, TXX, T

&

R R 2 K — IR R R 2B, i TG ES XA AROKCE 13845, 210023

[(FZ] BB RiTEMas a7 4 AR R AR FIEN TRAERME . FiE 30 X C5TBL/6N /) R FEAL
SAIEF, EAM MERETM, FAI02, BAARNEREFTADRRAZRSRIRE, SIEK
BEHERABE TR/ RBERBRANFESFFEILEAMBRAREIEDRER, ERERAE, hiEMEEra
BT INEMRAEF 12.9g (kgod) #E, Ewa, BAML T 2ml AREKRET, HEAGK, E4 16,
o2 B0 A B it R R E 454 (DAL R4, RARBHEBELAR DR, Bl fhE i (DAO).
AR TAAHEE (MPO) 4%, REMMLHIT LM F AN A (scRNA-seq), & A SingleR-
vl.4.1, WEmIEE@IFICER, SIBMIRIE (TME) P8 2R mptirmie bR SR, 28R L
BmF A EZF ARG EDF e lETER, GR WEMFTALHFETRES 1678, DAIFHEAER
R EBAR (P<0.01), HEFAEK, AR AEAFRELEZSRIK, oiFDAO. £ AWML MPOK-F 2
FI& (P<0.05K P<0.01); S LE, Wit EFADRAEAGREIZ, £FDAO. L AMMAR
MPO 7K -F 2 KAk (P<0.053 P<0.01). scRNA-seq ¥ &R 27, KBl T4l 5 % CDAT 4 i |
CD8'TZafe, AARFA (NK) Tk, yOS T4 A, HAEAMME, (hikffErm b RmEms v
Lmpe, e mpn, LAmbd T LI E, B, T@i, MA@RKET/ LBk, Tamd
BAECDA T@R, 2 CDATaAe, T CDS T4, CDA T4l yd Tk, NKT e E4 & LIk,
mfR A CDS' Tl . #35 CD8' Tafed e Ho Lkt &, CD8 TaAe., #45 CDA Tamhe. i CDA'T 2o it
BT (Treg) . 45 CD T A FEAK, LA ZH; MAMBTE LM TS TSR, L PEX
miph P amin BB, ek, WERKme bt S, 2FARGEI TR T, WEMREH T
CD8' Tty ifishat T 25 FAERNARSG B [ A FZWEGFE, HXATFTRHERG-1 (AP-1) L4644
¥, BTEAREILETRAB T MBS, G@miiE (IL-17) F5@E% . B F kB (NF-kB) 153 5@ %
MR EF (TINF) 1Z5@8% 55 @; sTCDA' Tty BHiEs it £ 58 A3 B FRARE G R T
& p38 LA R ENE M (p3SMAPK) AIK A A4S, 5 BRI LT EEXEWRMKH. BB MY
o, @A, INFAZ58%F5@m; SHMAMBAARARIZETELELERL, PEMISILE, %
FRPE, AZ5B%EREREEI-TRZTER, INFAZ5i@%, NF-kBEFEX, WRREMIF 7@,
it AR A o Tab@ L TME o9 CD8 T4a /e, CD4' TZafe, v T4, Evampe, P E@mSE %
Fb o g5t R T A, FFRTh1/Th2 e f At . Th17 @ s4b . 1L-17. TNF, NF-kB 515 5@ %, KE&4
AW E . KWMERYE, Nfiss7 4 AR RO FiE

[EA] S AMRE; BAREIE; WEMRET; LmiRstZmnfF; %z mp

EEWHE: FRHRBEIES (81930117) ; FE Hh BE 2 & L
Hp 2581587 141 BN B A A SR H (ZY YCXTD-C-202208)
DAl HAEE :hbcheng@njuem. edu. cn, (025)85811001
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ZEH 98 (colorectal cancer, CRC) ZIkE&E
R EYEME 2020 4 7E TR B AE KR T HEA
B FEALT ORPHEAE R . BRTBER RS
AE AN, M SRR (TME) i sk
AIRE R S ECRC A EZH K, X nl 585 e
HORTRI AR HE B . FEPRIRAS R AIE 6 ' G
Y& TME () 3 222 B4y, B BEAL 36 16 2 41 il
(EmEdnpa . rhdEkignie . B A0 . W20k 4 i
) RO AR (T 400 F B 40 ) , o] 38 i
J23 g 9 M I oy AN G WAL, I e R 30 | A7
MRS B NE MR R AN A AR R ML IS
55 T ORI, AT 53 ks CRC IR P 5 TE A8 3
R IEAE Y B PR R A, AR R A AR
A, IWEOREREE, S GO R T CRC 40 1
A, VAR 20 0 2R PASO XS AR 1 245 0 A QA
& AT CRC ™Y JFAT i 3 U TME g 1
UM . TN . BN . LT 4k 20 i 55 1Y) 41 i
H5 ] > AR AERT A oE Seal [, SRATH
ML M TP (scRNA-seq) FARZE G W15 B
07 Bk — 20 B S A BE 7 4T CRC IR A BETIE
BEARL/IN B 8 G A0 A 52 ), R A # TME
(] REVE FHBL . ASHF ST I B ot B 24 K24 50 5
SO R B A (HEHE . 201911A027)

1 #RE5AE
1.1 %%

SPF 2% Ifi P CSTBL/6N /N 30 H, A i 18~
22 g, 6~8 AL, W [ b nT 4k E A AR S s W R
ARAF, S HIF AT IES i SCXK (50)
2016-0006, fAlFEE R 22 ~26 °C, AT 40% ~
60%, W45 12 h,

1.2 %4

il e A : IIESF 12 g, Wi%ESg, W
29g, HU15g, BE—MK9ge, BEFA9g, KT
K15g, BOHARI2 g, MW ATLIE TE
B, Z8pg s 2 A 2 R S M R Al o I
i, A8 HH R A BE 24 R A 2 PR R . PRI
2hkF, B 1 g 2in 10 mlKAY H TN K BiEE 2 h,
B JE 12 1 g H 250 8 ml KA ELBUIM/K I 1.5 h, i
ISR BT S W, 60T, WURMRYs 242500
1.2 g/ml, BC A 95% £ B A v 45 25 0 1 % I o 5K
70%, WE 1R, o8, UEWEEWRDE, 25K
Wi M1 gml )5, 60% LEE4 CEEYL24 h, fliE)s
HEZEHAE 23 o/ml, 4 CIRATE

1.3 EZXHAEE

45% g Wi #Be 09wk 5 B W ok (I
D12451), VL4 Urla) B 25 A ) T REA IR AT A
Al AALEA ML (AOM, 85 A2107153), [
Sigma A H]; HIRMEGEREH (DSS, %5 SR01606),
X[ MPBIO 3 v 5 fiat AAk Wi (MPO) 1207 &
534520210123), m R EE AR TREBESE T, —
e sd Akl (DAO) 7l & (475 200107KE7), YL
I im B E R AT BR A A 5 TR 2 2 iR
51%5130-097-410), FEESERPEEVHAAGIRA A,

Spark % 2 Xy GE il 5 A% , % - TECAN 2 ] ;
QN2881 FUZN L g 4%, Jbmt i SRR A BRA
Al; Qubit 3. 0 BUE A% . AMQAF 1000 EY 40 g 1%k
10, EETEER CHRBHE AR 10xMagnetic H
J148 . Chromium A 7] ; 2100 B A W) il s, 4
FERREABRA A ; gentleMACS™ Octo Dissociator
with Heaters % 15 41 J 20 S84 i pL, 7l ] 56 R e A
Y ARG BT 3 FYL-YS-430L % K 3 18 /s B s
FEAf, dbntm R R A
1.4 ZhpkEReEs

30 H/NECR I BE LA #3235 4 M IE R 4 . B
RVZH AN 3% i 8 0 20, RRd 10 Ko BERUZH Al
fiff B T3 2H /)N B S 132 555 AOM 10 mg/kg 1K . AOM
B AJG, BT 2% DSSIERAFLLRA 1, &R
5 ml, DSSERZK I EPKE /IS BRUE T 0 fE IR/ B 77
#6 [ (3322)°C, MXFBAEE 93%+2%] T, K
FreE8 h, BEIGIERROK 28, IR HEEHSE. DSS
BRI S IEEROKse R, il T3 MG, [FR
B R Z5 T 45% NI Wi A RE 0 mk U5 sh g kLI 3R . LA
S EH T T BT TR B s oK i, AR
EHAEY) N LS G R ARE 1 DSBS
NEUHBUIETE . BRRREE . gl . SRR R
FERE . RERMIBIZh . B W RS JC T SR AV
PR FEIE RSB R DA

3G DSS UK ZE 5, 1B AU 20 FIl) % ik
BT 10 HUNRIERER ), Il A 5 05 4/ R
ST AEMEEIT12.9 g (kged) HHE, EWAHS
PRI 25T 0. 2 ml (AR BREROKE S, M8 —ZR
ANEH LR, MBELR, #2164,
1.5 MRIRAFA T ik
1.5.1 BRmEHBIOGFSAAERR  HAWIE A
HFR A2/ N R IR T i, O 8 3180 I B {8 1L 175
B, XPNRGEATER TG SIFE L (DAD) 74 1, 4R
P B F ORI 25 SR B M . DALV Sr= (K
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TR IR+ R AE RT3+ 5 B4 ) /3.
R FREREMUIE 5% (04 FRER<1%;
153 : 1%< FTREER<S5%; 247 5< FRER<
10%; 3%r: 10%< FIEHR<15%; 44y: FRER>
15%), PR FRES= (R TR R A 45
i) R X100% ;. KEMERIFE 48590 (0
gy mA B P OARE 1 B B8
B 2400 BE LB 340 BEL LG
44y Ffd); EMENIESERESH% (04 T
B 1. BNk 20 FreedEd; 3
oy WREZEMEHRFMEC; 455 M Mm-+ERE RN .
WL 25N, O SR A/INRAAHE DL, 2]
Kaplan-Meier 2EfF 142, AFHES (1) FF L—4
IFA] 5 -1 B AE AR R TR LA 1 5 din, 22 H RN, n &
LS RTAETE AL, dJR TR G KRR, FR
iR . S (1) FoRAE L —ANEHE] -1
HEER, BIS (1) =S (1) (1-=d/n) ™,
1.5.2 ZABHMLEMPOL £ DAOASEHR K
W52 WG, BLETHEARSE/INR, 43 B 45 41/
SEE N, TEIRERBUM . 52 R F B AL S 7 e 1 PR
3HUNE, SR ELISA B4 45 2H /N BRIl 3 DAO 7K
S, BRI AE 45 ST MPO 5 .
1.5.3 scRNA-seq @ 75 ek mia XA % Z T
ZH R BENLE 7k e B H/NRL, BUNERSS B
B, FR A 2 B A e, A S I 4y
HARAEAE AR (i) ABRAFSEM. R
OO EE T AR B 5 K4 CellRanger v5. 0. 0 %5
IR BEE AT B R ge i, il Seurat v3. 1. 184
AT UESBROLA 2240 i ok 50 200 25 65 e 400 M
3L A A BEHLAR R A (-SNE) X Fr 43 4
LA T A S Pk R 2 R LR S 2 ks ), 2R
P AL [ RFAE SR A AN T o A 2R A5 2 3 4 i 1 e
HIFRICIER, 81T FeaturePlot BRECH #5 R B A FRid
FERFEAT T AL, SR 8 H SingleR v1. 4. 1 544
Xof 2 G 2 AN M G A R A T A B R R,
FEA B — N 23R 5 22 Bn 5 P R Y
AR RS A Spearman A P, 1E B EE
A v 55 RE AR 4 M R 5 A DM R R I A LA Ry e 285
Y E A2 A
1.5.4 E2FARAMZEF oM i H Seurat 2
"9 FindMarkers PR B EAT 45 28 60 8 41 M 1Y 22 S5
e (P<<0.05, log,FC>1.5) "%, Jfi i JL
o] 23 AT R 6 AT 22 5 B 3 LR 1 GO 43 BT A KEGG
wHEMT.

1.6 %itsrsE

K SPSS 26. 0 AP #EATSE 1 43 #r o TR BTk
YR IES A, DI EtrifE 2 (x+s) FOR,
25 B Z A M W BRI R 2R T 22500, W4 1L
BMRMLSD KK ; F2ZEARFEZ AN MM
Kruskal-Wallis H ¥ %6, 74 4H 18] I % f# JH Mann-
Whitney U ¥: 5 . K H Kaplan-Meier J5 32 43 7 41l %
ff e Sa HinRAAPRNOCR, A bECRH
log-rank K556 . R ] Pearson A 5 73 #7156 AS [7] I
FIRTEZ R AR M . R R 5 6 5 20 A 4 I
Fefil. P<0. 05N HA G IT2EE L.
2 #R
2.1 B4 R DAL Aok B R ki

F 1w, BIL /N B DAT P43 bl 1 455 a] e 7%
AW, SRR R, g T A/ NG 2
557 255 16 JH DALVE4r i PR (P<0.01), ]
278, HIEWALE, BRI /N AR AR B BRI
(P<<0.05), Il fift & Jr 41/ B A7 R AL 4 7

NN

= (P<<0.05),

2 - s

-l R T

[N
1

DAISF43 /45y
n

o

T T T T T 11
10111213141516

HE: DAL TG sk
a) SHEBALE, P<0.01,
B 45 E e AR T AR R 2 50 3% i 2 T 4
/N DATES) HEZ (s, 0=10)
Figure 1 Comparison of DAT scores between model group

and XJF group
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Figure 2 Comparison of survival rate in each group
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2.2 AWK AEDAO, & HMALE MPOK-FIbER
R, SIEFA R, BRI /N F O E
DAO . Z5HIHAHL MPO KB E T+ (P<0.01);
SRR P A, Al i% % EE 7 4/ BT DAO, 45
EAHZMPO KBRS (P<0.01).

R AH/DREUMTE DAO. 45 EHLI MPO K- HLAL
Table I Comparison of serum DAO and colorectal tissue MPO

contents in each group (x+s)
2 5 FLEL DAO/U*ml™ MPO/U-L
EH 4 3 10. 15+1. 148 69. 40+6. 146
AL 3 32. 68+3. 097" 143. 00=12. 49*

fliEm#sTH 3 22. 16+2. 208" 90. 90+2. 211"

H: DAO, “J%MLNE; MPO, #id A LnE.

a) SIEWHILE, P<0.01; b) SHAIA LA P<0.01,
2.3 B4 R Sk e E

RARFIEZE R ) R, scRNA-seq 2Ldf 34N i
45 4801, 1-SNE [ 4k 5 28 J5 HL 1928 5 20 4> 41 Jfd
B, RHASHBIRES X MR TS, 74
N ORI AHIFFT AR 40 Marker FRic 5[4
XTI AT N T8E , AR diMlE, &
BB I H R E AL AE I R A BAHML . T
M, LA, RERANM . AUETHEAN M 6 A A i
FAR, R2R, SIEFALE, SUA/N LK
AN LT LR AN M ) R A LR, B, T
HE . LRGN, BERANEECRE A TR S
RUZH L8, Ml a5 0 40 b R B . et 2 4
L. 21 R 40 M A RN L, BN T A .
T 22 A B A5 L U BRI

x2 HA/NEIHEMIEAETIN T A2 R

Table 2 Manual identification results of intestinal cell types

in each group
EHA FEARIZH % f
(n=1) (n=1) (n=1)
R dilb/% AEMOEC L% AHREEL /%
W bR 4RAE 7862 84.46 1490  15.86 6511 60.38

i

ey

B4l 508  5.46 3152 33.56 995  9.23
T 4 i 735  7.90 2855 30.39 1658 15.38
LR 83  0.89 627  6.68 1044  9.68
R AN 81 0.87 1135 12.08 445 4,13
BT LA A 28 0.30 4 0.04 107 0.99
IR R 41 11 0.12 130  1.38 23 0.21
&it 9308 100 9393 100 10783 100

s LIRS, AW IR T 4 i 5248
A, -SNE R4 R 130 g, FHEAFE4%
AL, CDA TN . CDS T4 . vd T 40l .

HAARM (NK) T, R3/7~, HSIEFHLE,
BERIZH CDA T 40 . v T . NK T 40 i 5 i A
o7 LU TESE, CD8T 4 M 38 iy o7 LURAIG; S5
U oA, NGEM R 4l CDA T4 . S T4
NK T 4 BB AN LURRAIG, CD8T 4 g %k ik /D1
A7 T

R3 AUVNEIE CD4 T . CD8 T A HIE AN L He4s
Table 3 Number and proportion of intestinal CD4°T cells and
CDS8'T cells in each group

IR 2 il g 75 20
gl ISt (n=1) (n=1) (n=1)
Ak Lt AR Lo AREEC L%
CDA'THiML 253  34.42 1441  50.47 633  38.18
CD8' THuff 445 60. 54 997 34.92 881 53.14

NK T 41} 29 3.95 165  5.78 65  3.92
~d THHNE 4 0.54 196  6.87 46 2.77
ESGIE 4 0.54 56 1.96 33 1.99
&it 735 100 2855 100 1658 100

P A0 2327 4> CD4'T 48 il 5 2323 4~ CD8' T
YRS T -SNE FEAERZE 3 Hr . CD4™T 4 i 322243
KRG CDA T A0 . ROV CD4 TYIHE . 1242 CD4' T
R . PG CDA T AL . T T AL (Treg) 5
AEHE; CD8 T AN 250 014G CDS T4 . i
12 CD8 THIM . AU EETE CDS T4Hf . #63% CDS' T
iR 4R Fdon, HIEFA LR, BRI
BN CDA' T 40 . 3012 CDA' T 40l . Treg. ic1Z
CD8' T 40 i & F 7 L e s B 25 1: CD8' T 41 i
B A FURRAR ;. B0% CD4' TR . #E3% CD8 T 41
M. WIhG CD4 T4 . ¥)4h CD8 T 40 i A5 it -
o7 LGRS . SR AT b, Al R O A D RO
CD4 THHML . &% CDA T4 . {42 CD8 T 4i il %
WA FERRAR; AN EEtE CDS TN . #6345 CDS'T
20 M BcE AN s IR CDATT 41 . gL
CD4 THIML . Treg. #¥Ihh CDS T HHMIE R FEML, &
Tt

AT LI ARAE R AN 1661 1>, 1-SNE FFE4EHR
KR SAHMMIBE, FLEAFE 4RO R . B
o HREERLANA . RERANM . SR, KSR,
HIEFA R, BRI AR R AR T A,
HApEwgdnie . ek ani . AR anm S
REGEARANML 5 LERRAR; SRR L, Ml il
2045 B R UM BCR AT, o B g i S bk
BEANAE Y FLRRAR, MERARR ., BSERANM b7 T
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T4 AFAVNREIGIE CDA T AL CD8" T i g M A K it
Fdi e gEi 4R
Table 4 The number and proportion of intestinal CD4" T cells
and CD8" T cells subtypes in each group

EH 4 L SIVE (| By

A (n=1) (n=1) 2 (n=1)

E2L) RN A ) L e A 1) e

4 1% B B 1%

% CD4 T 4N Y 52 20.55 256 17.77 84 13.27
B CD4* T 4il D 26 10.28 465 32.27 33 5.21
012 CD4* T 41 25 9.8 269 18.67 195 30.8l
WILh CD4" T 41 136 53.75 248 17.21 209 33.02
AT T AN 14 5,53 203 14.09 112 17.69
MMETFEECDS T4 44 9.89 19 1.91 177 20.09
FE¥E CD8 T 4N 34 7.64 64 6.42 90 10.22
012 CD8* T 41 iy 45 10.11 328 32.90 44 4.99
Wtk CDS' T 41y 322 72.36 586 58.78 570 64.70

RS AU/ U B8 AR A0 R R ST AR
Table 5 The number and proportion of intestinal myeloid cell

subsets in each group

IEHH P2 il 7 4
K (n=1) (n=1) (n=1)

A i /% i i /% A i /%
=] ) 23 28.40 497 43.78 182  40.90
RN 15 18.52 369 32.51 79 17.75
IR 44 it 9 11.11 140 12.33 129  28.99
Wk 34 41.98 129 11.37 55 12.36

ait 81 100 1135 100 445 100

2.4 MhiEMBEZASHEANMCDS T2 F LR
) 2 A b 18 28 P 4R

HIER A g, B4/ CDS T 4 i 34 4~
SRR TR, 1BUA SR REEIL (P<0.05);
SRRV LR, Al 2R 5 4H 85 M KA TH R
34 AL FIE AR (P<<0.05). 4351 ek 4
HIEWAH, EEFAZIFEL (P<0.05) Bk

A, U log,FoldChange 4 i H v 22 41K 0 16 11 %
fif R AL SRR T b T R L A S0 SRR,
RIAERI A s 23k, RN ZEA % A 2 05 41 IR
FakAy A 184 Igke. Iglel, Igha, S100a4.
Lgalsl, Gm26917, 1fi2712a, Jchain, Actb,
Histlhle, Uba52. AW112010. CD52, Clec2d.
Mbnll, Tmsb10, Klrdl, Histlhld; 7& #5512 fb{i%
Feik, (A BRI A 25 O A b s SRR SRR AL 10
~ : Vps37b. Junb, Nfkbia, Neurl3, IFrdl.
Duspl. Ter51, Pnrcl, Dusp5. Btg2.

GO Mrai R s, A% i8¢ )7 T 1 CRCYZ R
PREEUEAL Y CD8"T 4 Jfd (1% B PR A= W 2= Dy ik 2w 4k
FE RNA A il 11056 S5 00 15 1) D 45 . SRR IR AR 1Y
(cAMP) JZJWi . ¥k PG EA 1 (AP-1) B4
Yy, RNA G 35 30+ 77 5148 57 DNA 25
A, WHLE6, KECCHENEE RN, TB(G
S R RS A A . A 17 (TL-
17) . B+ kB (NF-kB) . MIEIRFENF (TNF) .
Th1/Th2 20l 534k . 22 245035 AL 26 1 B (MAPK) |
HBHPET AN 17 (Th17) 4008504k, PR T,
2.5 MEMEFHAEHEAECDIT@EFLR
) 2 fe b 18 350 YL AR

HIEHA L, BRI/ CD4T 41 T35 58
AL IR L FEK 104 KL (P<0.05); 5
BRI AL L, Al 3% i 2 7 41T e 86 A SRR 3R 3k |
BRSO £IE (P<0.05). HEESH G
BCHFEHE A, 43P log,FoldChange 26 X {E FH =1
TR A% 2y Al SRR b R R
[ SOANJEN & BIAEA B2 vh s 3k L TRl ZEAIl
AR T PR IR LR IL 164 Tglel, Igha,
Hspalb. Hspala, Igke.Jchain AW112010 Histlhle,
Cd74. Clec2d. S100a4. Ly6a., Actb, Histlhlc,
Lgalsl. 1fi2712a; FEBIRVA P IRERIL . [AIESAEALE
fift i T A R AR I L 8. Vps37h, DusplO.

F6 iS4 SR /N R CD8T 41 il 22 5 5L H T g GO 43 Hr 4 2R
Table 6 GO analysis results of differential gene functions of CD8" T cells in XJF group and model group

TReA R eesr2 P SEHESE N
RNA & DX A2Ed . 4.06x10"" Statd; Atf3; Nrda2; Cebpb; Nrda3; KIf4; Jun; Fosl2; Fosb; Sertadl; Jund; KIf2; ler2;
NS e Junb; Csmpl; Cited2; Perl; Kdm6b; Ifrd1; Nfkbia; Fos; KIf6; Rgccs Nrdal; Litaf
c¢AMP S W IRE 2.33%10" Jun; Fosb; Jund; Junb; Perl; Fos; Duspl

kT AP 1R G A B 53 2.67x10"  Jun; Jund;
RNARAR Tikmash 4 TUine
TIF GRS DNA 4545

Fos
1.21x107""  Atf3; Nrda2; Cebpb; Nrd4a3; Klf4; Jun; Fosl2; Bhlhe40; Fosb; Jund; Junb; Perl; Kdm6b;
Fos; Klf6; Nrdal; Litaf; Tgifl

H: cAMP, FBERRARTY; AP-1, WUIREM 1.
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R7 Al SHAL /N CDS T 4 i 22 538 Hl i KEGG & 4545
Table 7 KEGG enrichment results of differential gene pathways of CD8" T cells in XJF group and model group
A R P PS8 1|
WA A4 4.04x10°* Fos; Fosb; Fosl2; Ifngrl; Jun; Junb; Jund; Nfkbi; Socsl
1L-17 5.49x10” Cebpb; Fosb; Jun; Jund; Nfkbia; Tnfaip3
NF-kB 1.20x10° Bel2alb; Cel4; Gadd45b; Ltb; Nfkbia; Tnfaip3
TNF 2.42x10° Cebpb; Fos; Jun; Junb; Nfkbia; Tnfaip3
Th1/Th2 48 73k 6.36x10° Fos; Ifngrl; Jun; Nfkbia; Stat4
MAPK 1. 13x10™ Duspl; DusplO; Dusp5; Fos; Gadd45b; Hspalb; Jun; Jund; Nrdal
Th17 451k 1.30x10° Fos; Ifngrl; Jun; Nfkbia

H: IL-17, AAEAFE17; NF-xB, BEF«B; TNF, WERIEFET; MAPK, 2R ARG ; Th17, SHEhH T4 17,

Junb. Rgce. Cer7. KIf2, Nfkbia, Ifrdl.

GO B4R Wn, lIEfE 2 )7 T 1 CRC
VB HIRFEUE AT CDAT 4 Jf A% 35k (5] A W~ D fig 2
BRI PR R EIT S . p38 4R
JEIG AL (i (p38MAPK) ELfEYE . C-Cita
T4 4. BT 2ZEEME, xS
KEGG B H a5 R, FEESEBEEER
JEVER . B AR . AEME0E TS, TNF, MAPK .,
Th1/Th2 40534k . Th17 4iffisrtk, RO,
2.6 MhiEMEFEEEAMMAMLEF LR
Ty fe L 18 B9 th &

SRR A, BRI FRURE 2R AN T v
141 N FER G | FRK 220 ML ik (P<0.05);
SRR P, A% B 7 A T i 95 BRI R
PR 130 MR 635 (P<<0.05) . TEXERA S

B YRERFE A, AL log,FoldChange 26 %51 (8 H i
Z AT A B A SR | R R
B 50 HEH, A IAERE R rh 2Rk L TR AEA
R T AR I 64> Tglel, Piml,
Grina, Osm. Ccl6. GO0s2; FEAEAIA KR L . [F]
A R4 R 3 b B Rk B9 £ 14~ Lmna,
GO W EM 4 R on, & f# 2 J7 T 1 CRC
TR R LR T BE R AN A RN A Y e £ B
SEAERIERN . PRI ALk . s N . KR
LR RN, TEILF 10, KEGG & E s h
N, EEESEEE LA IL-17, TNF, B840
I3k BUBSREINT . NF-«B. ZAEEME, W
F11,
3 iFig
FEFRAILEIE NN, CRCETEM NI AE R H |

8 ISR SRR/ B CDA'T 40 g 22 5 25 K D B GO /hHr4s i
Table 8 GO analysis results of differential gene functions of CD4" T cells in XJF group and model group

IRe Ak Tifgsrk PAH AL
AR PR R A R RS YR R 1.99x10°® Hspel; Hsphl; Hspalb; Hspala; Cd74
P P P P
p38MAPK IR AR Y2 EIIRE 2.00x10°® Duspl0; Ezr; Duspl
C-CHtLIN T4 4 S FIRE 7.58%107 Cxcrd; Zfp36; Cxer6; Cer2; Cer7
Fak R T2 A TIRE 1.50x107 Cxerd; Cxer6; Cer2; Cer?7

. p38MAPK, p38 22 % sk AL aE 1 ik il .

FO iy 4 SERIZH /N R CDA'T 20 i 22 57 56 TR #% KEGG 5 AR 45
Table 9 KEGG enrichment results of differential gene pathways of CD4" T cells in XJF group and model group

Sl ZAS PE SCHEFE
RAEME I 1.82x10°° Ifngrl; Ifngr2; 118rl; Maf; Statl; Tnf
Tl At i oAk 3.85%10°° Ifngrl; Ifngr2; Junb; Jund; Nfkbia; Sqstml; Statl; Tnf
AHALA T 9.40x10°° Actb; Atf4; Ctsw; Gadd45b; Lmna; Nfkbia; Tnf; Tubala
TNF 1.33%10°° Atf4; Cebpb; 1118r1; Junb; Nfkbia; Tnf; Tnfaip3
MAPK 4.04x107 Areg; Atf4; Duspl; DusplO; Dusp5; Gadd45b; Hspala; Hspalb; Jund; Nrdal; Tnf
Th1/Th2 4 531k 2.37x10* Ifngrl; Ifngr2; Nfkbia; Statl
Th17 4l 531t 3.04x10* Cebpb; Jund; Nfkbia; Tnf; Tnfaip3

e TNF, FREIRSEIRF; MAPK, 223457540 FIgmE; Thl7, SHBIYET40M 17,
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Table 10  Functional enrichment results of differential genes in myeloid cells in XJF group and model group

Thfes b RS PfH

ES 200

E3narai AWl

2. 14X107"  Aifl; Cxcl2; Tllrn; T1b; Tl1a; Ptgs2; Lilrb4a; Serpinbla; Ptafr; Adam8; Themis2; Pf4; Cxcl3;

111195 Ecml; Cel6; Celd; Tnf; Cel2; Tnfaip3; Cerl; Cel5; Thbsl; Kit; Anxal

PRI A
AT e

6.35x10"°  Pdedb; Cxcl2; Illrn; 11b; Mla; Cxer2; Pf4; Cxcl3; Syk; Cel6; Cel4; Cel2; Cel5; Csf3r
6.46x10"°  Osm; H2-Q10; H2-Ebl; Cxcl2; Hlrn; [1b; [1a; Cxer2; Slpi; H2-D1; Lstl; H2-Abl; Pf4;

Cxcl3; 11119; Nfil3; H2-Aa; Ccel6; Celd; Tnf; Cel2; Cerl; Cel5; Thbsl; Cd74; H2-K1; Clecde

XTIEZHERIRNL A=Y= Te

3.25%10™"  Nfkbia; I11b; Ptgs2; Jun; Lilrbda; Gehl; Cebpb; Ptafr; Fos; Slpi; Junb; Assl; Cxcl3; Jund;
Tnf; Cel2; Tribl; Veaml

L e A 05 2 AR TR 2 /) U 2 0 2 S D o SR 45

Table 11  Enrichment results of differential gene pathways in myeloid cells in XJF group and model group

Sl S PAH RS
1L-17 3.68x107" Cel2; Cebpb; Cxcl2; Cxel3; Fos; Fosh; Hsp90aals Tl1b; Juns Jund; Len2; Nfkbias Pigs2; Tnf; Tnfaip3
TNF 6.92x10 "2 Cel2; Cel5; Cebpbs Cxcl2; Cxel3; Fos; Tl1b; Jun; Junb; Nfkbia; Pigs2; Socs3; Tnf; Tnfaip3; Veaml
T 240 431k 4.99x107"° Fos; Fosb; Fosl2; Tlla; Tl1b; Jun; Junb; Jund; Lilrhda; Nfkbia; Socs3; Sqstm1; Syk; Tnf
BUIF T 2.54x10” Cd74; Cisl; H2-Aa; H2-Abl; H2-D1; H2-Ebl; H2-K1; H2-Q10; Hsp90aal; Hspala; Tnf
NF-kB 2.70%10” Ccl4; Cxcl2; Gadd45b; Tb; Nikbia; Pigs2; Syk; Tnf; Tnfaip3; Veam]
SAETE 2.77x10° H2-Aa; H2-Abl; H2-Eb1; Illa; I11b; Jun; Tnf

T IL-17, HAUMEAF17; TNF, BRIRSEIN 5 NF-«B, BT kB,

SUMARH BB b, AR, B A 24 i
fik, MEESRAE, M2 AR, AZEIR, B E
FER ], RPN BERRSS , TR R R A K i
B AN R T R A TR LR 5 N
H AT CRC IS BGREEIE A I R 36 07, 5 FP Al
B OWEHUEMENE; WS EUOEMEE,
=, FORBEM A, WEhEZ; B, AR
NN, M. &0 AH, LR PUEgeE . T
PALIR . R AR R 2T SRR LIS
IR, CEVERE R . BT B M@l
TR HLIER 5 TME R M. ps . BRIk . BAm
FURRRE B UIA OC L R, BRI A i 7
J7 FE B HE T TR A M Y R B, 3 AT A s o Y
TME & 4530 M oh &k . DAO J2 % B I b Rz 40 i vp
HA BT PRI, AT e e s vk S 2 R
JE T, MPO S b 40 A A4 1 — i SR TL
AR W4h B I R AP R A M R TR R, i
AR . WA AEY T, 75K DNA 5405 Fn 3k A
A5, R CRCAEAE . R, e 80 1%
W R EEEAER Y AFRAB, CRCIE
PR FIER R AL/ R BT DAL R 2271
A RIREAL, /NRILYE DAO . 45 H 414! MPO
KF-Thim . SEAIGL AL, il i 2 41/ B DAT
WAL, AARRET S, /NEDAO FIMPO (1)
IRV F BRI AL REAR, $ 7R A1l 3% i 2 7 1T 3 CRC

MR ASEEIE /N BB AEIR , SRR, R
ARG, WA PR 0 IR, 4 ) 1 A
IV

T i B WV 7F CRC 4 28 Tl 9 B8 v & 15 1 B2 A
Mo WF9E R, A0 EEME CDS8' T 40 i it 46 I fith g8
FHCEX R A0 AT 55, B A BRI R G
XoF ol Je A0 L B4 T B, AR CRC Y v B R T 4
G BAF 275 Th2. Th17. Th22 Z8450)% CDA'T 4 g
fE CRC "R iE 5 U5 A RAHSE, Th2 4 n] 430 H
AR 4 (IL-4) . AN F6 (IL-6) i
MR, BEARPLAR R RET6E, Th17 465 73 W i
HAMIAZFE 17A (IL-17A) 25 RAYEH F rl 42 2k e
AR, R ER P SEBERDY
v T ] 430 FIAHME AR 8 (IL-8) . Ar4fiff-F
I 41 B 42 75 4 7 (GM-CSF) 45 55 AR B U
Hl20 A, A S R A E RN, {2 #F CRC #F
B2 ARG R seRNA-seq 23 B AL 2 i 25 7 w445
LW 95 TR AR B TE A L /N BRUTME Hh G 8 40 i 1) 52
Wi, 2SRRI, MERLALRME g 2 A/ R E
TN . BERANM . B 4055 22 Fb Gy 40 i 0 2 1)
B MBS kA28 SIER A, BRI/
FUAE H yS TN . 500 CDA™T 41 i 5505 A L 91 7
L YU AEE CD8 T 40 M B A LB R4 5 il A
B 5 AT PRI/ IN B S T AN . %00 CD4'T 41
JiL A B R LA, T v 2 B EE P CD8TT 4 it 114 B3
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AL, A CDAT AN . CDS™T 20 ff 1 Y (14 i
N 3222 5 L 76 Th1/Th2 4534k . Th17 401 74k |
TNF. MAPK %5{5 5l % . FIRZ5 SRR, Nl
B 7 AT I RS TME Hh 280 T AL, PR ML
BRETIRE, EUEHUMIR SE R N, B IR
A, W IR O EE .

I 200 E 0 v e 200 B AR CRC 730 B B T
R AKCE B E PR, BiAn s b R 41 DNA 175 & 9
A5 IIRIE G S 2R A0 A AT R — 2 4 WA R IR AT
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KK (VEGF) . HAMMIA = 10 (IL-10) 541
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i3 A G v P b 20 B RT3 A oy o B AR AR K R B
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PR E B g E e 27 ARG S AR 20 R B 0BT
N, BT ZE /)N BRI 200 AR v 4 1 5 D L
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Effect of Xianlian Jiedu Formula (fli%f# % 7 ) on Intestinal Immune Cells in Colorectal Cancer Mice with

Dampness-heat Stasis Toxin Syndrome based on Single-cell Transcriptome Sequencing
ZHANG Qinchang, CHENG Haibo, SHEN Weixing, XU Changliang, TAN Jiani, LAl Yueyang, FAN

Minmin, LI Liu

The First Clinical Medical College, Nanjing University of Chinese Medicine, Nanjing, 210023
ABSTRACT Objective To explore the possible mechanism of Xianlian Jiedu Formula (& ma ), XJF) in

treating dampness-heat stasis toxin syndrome of colorectal cancer. Methods Thirty C57BL/6N mice were randomly

divided into normal group, model group and XJF group with 10 rats in each group. The mice in model group and XJF
group were induced by high temperature and high humidity environment, high fat diet and azoxymethane/ dextran sodi-
um sulfate to establish the model of dampness-heat stasis toxin syndrome of colorectal cancer. After successful model-
ing, XJF group was given 12.9 ¢/(kg+d) of XJF by gavage, while the normal group and the model group were given
0. 2 ml of normal saline by gavage, both for 6 times per week, 16 weeks. Disease activity index (DAI) score was cal-
culated weekly during administration, and serum diamine oxidase (DAO) and colorectal tissue myeloperoxidase
(MPO) contents were detected after last administration. The colonic tissue was taken for single-cell transcriptome se-
quencing (scRNA-seq). According to the cell surface marker gene, SingleR-v1. 4.1 was used to identify cell sub-
types of the immune cells in the tumor microenvironment (TME). The biological function and signaling pathway of the
differentially expressed genes by immune cells in each group were analyzed. Results Compared to that in the model
group, DAI score in XJF group was significantly lower from week 7 to week 16 during administration (P<<0.01).
Compared to those in the normal group, the survival rate of mice in the model group significantly decreased, while the
serum DAO and colorectal tissue MPO contents increased (P<<0. 05 or P<<0. 01) ; compared to the model group, the
XJF group had higher survival rate and lower serum DAO and colorectal tissue MPO contents (P<<0.05 or P<<
0.01). The scRNA-seq analysis showed that mouse intestinal T cells could be divided into four subtypes, including
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CD4'T cells, CD8'T cells, natural killer (NK) T cells and y3 T cells. Compared to those in the model group, the
number and proportion of intestinal epithelial cells, fibroblasts and erythroid cells in the intestinal tissues in XJF
group increased , while the number and proportion of B cells, T cells and myeloid cells decreased ; among T cells, the
number and proportion of active CD4"T cells, effector CD4"T cells, memory CD8'T cells, CD4"T cells, y3 T cells
and NK T cells decreased, while those of CD8+ T cells, cytotoxic CD8'T cells and depletion CD8 T cells increased ;
the number of initial CD4'T cells, memory CD4'T cells, regulatory T cells (Tregs) and initial CD8'T cells de-
creased, while the proportion increased; the number of all kinds of myeloid cells decreased, while the proportion of
macrophages and neutrophils decreased, and that of mast cells and dendritic cells increased. Differential gene enrich-
ment analysis showed that the regulation function of XJF on CD8"T cells was mainly concentrated in the positive regu-
lation of RNA polymerase I on transcription and transcription factor activator protein-1 (AP-1) complex, and the sig-
naling pathway was mainly concentrated in osteoclast differentiation, interleukin-17 (IL-17) signaling pathway, nu-
clear factor kB (NF-kB) signaling pathway, tumor necrosis factor (TNF) signaling pathway. The regulatory functions
of CD4'T cells was mainly concentrated in chaperone cofactory-dependent protein refolding, p38 mitogen-activated
protein kinase (p38MAPK) cascade negative regulation, and the signaling pathways were mainly concentrated in in-
flammatory bowel disease (IBD), osteoclast differentiation, cell apoptosis, and TNF signaling pathway. The regulatory
functions of myeloid cells were mainly concentrated in inflammatory response, neutrophil chemotaxis, and immune re-
sponse, and the signaling pathways were mainly concentrated in IL.-17 signaling pathway, TNF signaling pathway,
NF-kappa B signaling pathway, and antigen presentation and processing. Conclusion X]JF can be used to treat
colorectal cancer with dampness-heat stasis toxin syndrome, and its mechanism may be related to regulating the num-
ber and proportion of CD8" T cells, CD4" T cells, ¥ T cells, macrophages, neutrophils and other immune cells in
TME, and interfering with Th1/Th2 cell differentiation, Th17 cell differentiation, 1L-17, TNF, NF-kB and other sig-
naling pathways, so as to improve the immune and inflammatory microenvironment of colorectal cancer.
Keywords colorectal cancer; dampness-heat stasis toxin syndrome; Xianlian Jiedu Formula ({lI3Zf#%577) ; single-
cell transcriptome sequencing; immune cells
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