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SUN IS e FE PR R B, B E R  r
TRIT 45 E A T IR R UE B PT BEAE AL . ASHIFSE
LR PR RS S Y h R B A, S
201911A027,

1 HREA*

1.1 4

SPF 2% M7 C57BL/6N /N B 30 H ., 6~8 J& 14,
it 18~22 ¢, WA H b 5 438 A1) 42 52560 s W R
AR F, SE5sh Wl R AR SCXK (50)
2016-0006, i 77 % i 22~26 °C, AHXF IR B 409%~
60%, WG4 12 h,

1.2 #Hw

g S #E . %S, B4
W, AWl 12 0529 2 30, D LRI 2
L BmA 1058 85 AKBIAEM IR (2 h,
1.5h), WEEAIFPIRIER, RS S IA 95%
LR TR 70%, HE 24 h, Mg, JEREERK
i, EITKAREA N 1 gml )5, 60% T4 CHEVL
24 h, HIESEHEZEWERAR 2 3 g/ml, 4 CIRAT.

1.3 EZEXMNBEME

TR F VLR8P R B 25 4= ) TR A BR3¢
BN, FLJr*5 D12451, AL A 4 (AOM, it
5 A2107153), Sigma /s ) ; HiRWEGER AN (DSS,
fIt5 SR01606) , 35 [E MPBIO 2~ w5 #h A R -
(HE) e (65 20190404), F§ ot liRH4 R
]y R ICBERR £ 22 Ml (DPBS, it D210923) ,
RS AR R AT R F] s DMEM A Gk B
Eagle 5723 (DMEM/F-12, #it*52089098), %[H
Gibco 24w 5 g 2H 2 s iR & (625 130-097-
410), SR AEDHAARAF.,

Ak gy (5 QN2881), Jbat i kR
HARAFR; &8 .000(FF Centrifuge 5418R)
ORME T EA R A s PCRAY (15 MyCycler) ,
% [E Bio-Rad A H]; E &AL (H5 Qubit3. 0), F[H
TR RBHL A F) s #EI4E (A5 10xMagnetic
H), Chromium 2w ; ¥ 4r#rf (A5 2100) ,
AR A RAE AL (85 JB-P5),
RXBRABEFARAA; AW R (85
RM2016), Li#RIERARRA R HE5O0 R M
B (A4 Eclipse Ti-SR), H 7 Nikon /A F] .

1.4 BRHE a5

30 HU/N R H BEAILEC T 22 1 43 W R | A

RIS 0 20, AR 10 H ol iR SR 1A

J& . L AOM/DSS 28 Byt 45 75 vk 7 45 & = IR ik
TR PEREE AR IR 1 ST /N BRI i T A A T AR
R, LIS R BT AN BE B e K . B
ZAERFEAY, R BUEE . . B
TR EB R bRE 7 BRIy . BERIZE R
A3 fit 25 2H /0 BROBE S 1 5 AOM T/ 10 mg/keg,
Xof REZH /IS BN s T B A5 A AR K s AOM 4524 1 3]
o, DMKOK TR T 2%DSS Wik 4 7 K, 4 HUN
BURIE A R S ml DSSTAWE, $RJ5 42 1E 3 kK
14K, VL 45T DSS B — a3, 173
MBI, DSS R 18] 5] 587 /)N B T 3 A 4 Ve
(33+2) °C. MBJ¥ 93%+2% 5428 h, ELET K. 3
MMEA DSSYOKL R G, IEM S T A RA T
MEMRE T 12.9 o/kg WEH , X HRZH M A AY2H 25 5
G A K, BRI1R, BESHEE 6 K5
1R, LG 168, SCEa], BRI LG 24
ARG T EARFRIE SR, XFREAL/NR S T 15 # 1R
B

1.5 WEIAFA TG ik
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W, 4% ZRWREEE ., HBE CREE DA
AP, “HIARERAL S H AR, A
VIR, 60 CHUARI RS i, AR RYdilurz, e
YUURRT, PRI, G R R TR
1.5.2 #AMEREL AR FHFRHMILEFER
ML HUNEL, B 25 B A TRV 11 DPBS E
TTIEME, PR, BUBATIT 6 em 22 ] 130 b 45
W B 2 em B AW DMEM F-12 B 5045, vk B
B, A AU iR A s R G A . A0 Sy
BJa, @70 pm AT RS, 400 g, 25 CEL
10 min. KBk FWEW, SRGHEDITE O 240 B 240 R 21
YA AL K AN RRUORL BT R E AR R v
1%FBS 1) PBS) 1. 7F 10xGenomics BN T 3" 1A K
AR B AN, 4 BRI 1 0 451 R A
RNA-seq 3%,
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1.5.4 ARZEZRIZZHZFERALIE (I Seurat-
v3. 1. 1 3R1FAL7E Cellranger 4] 45 5 45 R A9 Ll [,
X R A T — 2P A S A B Y Sl AT
PR L DR B AN M, AR R AN R UMI &, Sk
PR B et RO A PR T o L A3 3 TR B 9 53 A, i
UE S R AL | 22 2 0 sl 040 1 200 L 25 {1 5 2 0
1.5.5 M5 REH M i H Seurat it L7 5
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S A0 MRS A A M R 1R Y 22 S B,
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T AN IR A A B A G LS 4h

R2 SUVNRUBERA A RSB0 MO LA R

p— X B P IES) iy fire 5 Jy 21
AMEC (S AIREC S AR %

1 1608 17.28 292 3.11 1551 14. 38
2 475 5.10 2073 22.07 859 7.97
3 1017 10.93 321 3.42 1983 18.39
4 276 2,97 1702 18.12 736 6. 83
5 975 10.47 220 2.34 1458  13.52
6 459 493 1153 12.28 922 8.55
7 2422 26.02 3 0. 03 4 0.04
8 83 0.89 627 6.68 1044 9. 68
9 782 8.40 131 1.39 242 2.24
10 1 0.01 326 3.47 600 5.56
11 29 0.31 721 7.68 116 1. 08
12 57 0.61 572 6.09 221 2.05
13 715 7.68 27 0.29 79 0.73
14 175 1. 88 94 1. 00 306 2.84
15 15 0.16 422 4.49 95 0. 88
16 167 1.79 76 0. 81 288 2.67
17 4 0. 04 358 3.81 20 0.19
18 9 0.10 141 1.50 129 1.20
19 11 0.12 130 1.38 23 0.21
20 28 0.30 4 0.04 107 0.99

I3 2 A R A A IS AR TR, A T A5 4
MoREL. 3. 5. 7. 9. 10 EE Mg bR 4nf, 400
BE2. 11 FRZ BN, M4 R2 ARG
THIM (NKT) 5. %565 =4/ RIpiE A2 kA
LR FTAMMEAY . By LA . BAUM . NKT
MM, RIRWE QM (ILC) . T4, EWE4ahE .
PRI . RN . BREFAEANM . F2m, B
RUZH iz - Fz 20 e L (91 e ik B 4 0l 3 I, B4
NKTAML . EWgdiifs . rhiobign i b & Al
fife e A0 b A LB B R A S S, B 4
M. NKTAUM . EWEanfen ., rfdoh 20 i o i - R
RIUL, Al g 2 7 nT e o U84 B 4l . NKT 41 i
A PEANM L], B Lk b R R AR R AR R YT
4 e i AR

Xof B FEIIZH il fp iy 21
g1} el p— i kb p— hi b p— dilt
1% 1% 1%

o R4 7862 86.99 1490 15.86 6511  60.40
B4 519 5.74 3282  34.93 1018 9.44
NKT 276 3.05 1706 18. 15 732 6.79
5 I 2 i 57  0.63 572 6. 09 221 2.05
B K 41 i 9 0.01 141 1.50 129 1.20
AT A0 28 0.31 4 0.04 107 0.99
Rk AN 15 0.17 422 4.49 95  0.88
ILC 459  5.08 1153 12.27 922 8.55
T4i i 83  0.92 627 6.67 1044 9.69

d: NKT, ARG TAME; 1LC, RIRWKELA,

2.5 B RAMmidBmint 2R AR FRER

BEARYZH 50 B b, 3R 2614 R
S 5634 Nl Mg aE A SR H i, iRt
2294~ . TS 1734, 430 HL et BR 41 S5 4%
R | AR 4l SBORA P . NRRE
FSONEEN, RIAEBIR A Rk . WA
il 3% i 2 J7 20 P IR R AR A AL R AR 17 A4S dglel
Igha, Igkc, Jchain, Ighg2b., Cd52. S100a9.
Igle2. Igle3. Cd74. H2-Abl, H2-Ebl. CD79a.
Tmsb4x, Mzbl, Ly6d. S100a8; 7 f& I 20 rp Ik 3
KRR A i B 4 v R R I SR R A 144
Zgl6. Atf3. Lgals4, Kri8, Krtl8, Hbegf. Krtl9,
Pigr. Areg. Retnlb, Cldn3. Ckmtl, Syen. Tspanl,
2.6 B Mmoot EFAREESTER

GO /A& AR on , AN A 5 05 T W45 B o
B PRI TEIEBE PR A ) 22 T REHE 44 HI 4 057 19 43501 4y fie
PERGEIAR | PURALERA S 6 | 3 R P R
iz ATP SIS PEREFALEI T (£3); KEGGH
AR BN, HEART 40700 £ 25 S5 I R
FERPERGG T« A DG S . Al 5 S ET
5. RerUES I (£4),

R3AEMSIAIT A B RERIRFIE AL I REE LR (HE AT 440)

T A4 R TIRer2 PAH

FKHEIEIN

IERGHFE  AEWFEBE 3.82x10"° Feerlg, S100a8, S100a9, Cd79a, Tyrobp, Cd19, Bst2, Etsl, Cd3d, Csk, Cd79b, Ly86, H2-
K1, H2-DMa, H2-DMb2, Psmb9, H2-Ob, H2-Abl, H2-Aa, H2-Ebl, Cdl4, Cd74

PUFACFRIA S AW FohfE 1.80x10"? H2-KI, H2-DMa, H2-DMb2, Psmb8, H2-Ob, H2-Abl, H2-Aa, H2-Ebl, H2-DI, Cd74

ERPEGRERY AWFEIIfE 1.69x10"  Ciss, Jchain, Cd79a, Lat, Csk, Cd79b, Ighm, Gprl83, H2-DMa, H2-DMb2, H2-Abl, H2-

Aa, H2-Ebl, H2-T23, Cd74

s ATP ARG o FIiiE
TG PEBERE L]

9.91x10™""  AtpScl, Atp5fl, AtpSd, AtpSh, Atp5gl, AtpSo, AtpSal
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R4 AEMHFINGIT S B RR IR ROa AR (HRA AT 4460)

g K

i 5 %

ES =0

RRERGMES APl 33.64 Actb, Calmld, Ccl5, Cd74,

Cd79a, Cd79b, Cd9, Cldn3, Gng2, Gngi2, Grk2, Gsn, H2-Aa,

£ H2-Abl, Klrdl, Pigr, Plpp2, Ptpn6, Piprc, Pycard, Rac2, Rhoh, Runx3, S100a8, S100a9

FHEADCHE K 22.27 Areg, Cd14, Cd63, Chptl,

Creb3ll, Cxcr4, Fos, H2-D1, H2-K1, H2-Q4, Hbegf, Maf,

BN Mapk13, Nuprl, Piml, Plpp2, Sde4, Spl00, Statl, Sultlal, Thbsl, Tmprss2, Tpml

YUMOIEAE S5 UM 13018 Acsl3, Actgl, Calml4, Ciss,

5 PR Mapk13, Perp, Pycard,

e biES 0 11,82 Atp5gl, Carl, Cox4il, Cycl,

Uqerl0, Ugqerfsl

Fos, Glul, H2-DI, H2-K1, Histlh2ae, Histlh2ap, Lmna,

Ethel, Glul, Ndufb5, Ndufb8, Ndufb9, Ppal, Sqor, Tst,

3 itig

FERERALEISIA N, 45 B e N RTE T
RERH . AU R SERE L, SZIRARZE . WGk
P LREART . IER T RERNINZ TR R,
VERAEE, JES MM IR | A S T A
B AE , HORHLE R BB R A L R
JREZ , O AR B I Ay W 25 L i Y T B
Mg P NS = BTV RE, 2. B
{ERFNE, 2RI . Bmes . B
2.

ABEGE HE Y g e Bon, Al i 85 5 o] LA
FUERS A IR R UE AL R 45 B A A
FRELIRZS o XF 3 41/ B8 S04 T 540 i 5 S 4 I
SESL I, NE R RE T M B AN R A AR 2
FHOM, BAUME. NKTHM . FwEgni ., rhikian
JEE T e, SR R A b g Ak R 1k 22 S IR A 402
A, H BEER 2294 TRZER 1734, 2Z 5%
FEH M GO 5 KEGG &£ b i, il 25 77 %t
25 H R A EEIE /N RUIR IR R 2 e
PERGU SRR . DURAC IR | 0 R g R 2
5T . BFFE s, 105 NKT 20 i a] 38 i 43 00 11 40
M2 13 (TL-13), i 5 1 400 ) 40 o0 0 s £k
AKEFB (TGF-B), il CD8T 41l M hE T ZUhp
Jea ik 1 R B 41 (Breg) FTR i#F TNF-o j7 A
FERLE DI T s 40 a1 22, 3 m] /DN BRAAR P X
Jibgea i B AR o A A 2 A/ U
NKT. B A B2 R (e, 4R A1l g 2
75 ]38 A PR O TR ES . KEGG i@
% AT R R R IR TP UL S e R GG 5
FE,

S100a8. S100a9 I 5 FRIA 5 AN AT ¥ ME 50T 25
YIAAG, o] 3 o 0% o e Bl R - 3 (ID3) i
WL IR KA, FEnTE T SRR B RN, fE

S5l AR AT RS Y BAZH /N B S100a8
S100a9 5 K Ik B0 FEZH -, HLE W 20 i L 191]
R, A% w20 b Se B DR e 3k 5 4 i L 151
BT RE, RN I% 35 7 v] BRI o PR 45 S MR B
T SS B K e R . AR BRBTRHBIESE W R B,
FARERR HLEE 5 RIS VIR OC . AR5 R Y
AOM/DSS 5 5 /N B e A R 2 932 1 T 4
P 19 9 v g g e AL O LRI 9 7, BB 2 /N B
B AN L A0S R /N BRI R R L I AR RE T
A b e A0 M L ARV A/ R T, WIAR R
AR TE DT PN b B A0 S e AR R, RS
TANE R BE T IR T A5 B N PR RE TE I A ROTE
HAWREW, CD74 525 H g 40 2 M AT £
WA, AU TEIE W 25 I R b e h IRk
TEI H AL R A ISR 3k, Hoad Sk mT LA
Wnt/B-catenin {5 5 i % | Je -\ ek, 25
o g 1) i A B B R VT A R D TR AL
RAiE T CD74 3Rk, FH A3 ik, FIH TGRS
b R B B AL S R AR A i A K S 5

Zi LRk, MR T IRYT 4 B R AR
UERY ML AT BE 238 o T 7l B 408 . NKT 40, s b
BEANM W A0 L A5 A AR T 4 L MR iR
F E 5 S100a8., S100a9, Cd52. Cd74. Areg.
Atf3. Hbegf. Krt18 %5 5L [H L LI s R%0 . fig
AR R Mo A A E S, A
RN k1O ] I o /1 w4 1) 2 e 1
TR A R o SR TI ERLAT H SR 2L e ) S O3 T i
FEAE—E Jm PR, A B AL NS S T2 ARG 20 PN 1Y)
FROEVEPRICHE R HEA T 2028, E /)N B 18 e 9o 44 i
WA R PG TS RIS, PRI AE /N BRES B g s
BUTR R XS 18 K 40 55 b e 20 LR AT 40 03
Sb, AEMFEITN FIRANEIRA | REPH 515 5
BV HIALHIAT 7 2B 0F 90 S 5k
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Effect of Xianlian Jiedu Formula ({l%##7# J7) on Intestinal Cell Types in Colorectal Cancer Model Mice
with Damp-heat Stasis Toxin Pattern

ZHANG Qinchang'?, CHENG Haibo'?, YU Chengtao'’, SHEN Weixing'’, XU Changliang'?, TAN Jiani'*,
LAl Yueyang'?, FAN Minmin'?, LI Liu'*

1. First School of Clinical Medicine, Nanjing University of Chinese Medicine, Nanjing, 210023; 2. Jiangsu Collaborative
Innovation Center of Traditional Chinese Medicine in Prevention and Treatment of Tumor

ABSTRACT Objective To explore the mechanism of Xianlian Jiedu Formula (i %7, XJF) in treating
colorectal cancer mice with damp-heat stasis toxin pattern by using single-cell transcriptome sequencing. Methods
Thirty male C57BL/6N mice were randomly divided into control group, model group and XJF group, with 10 mice in
each group. Mice in model group and XJF group were induced by high fat diet and azomethane oxide (AOM)/ dextran
sulfate sodium (DSS) to establish the model of colorectal cancer with damp-heat stasis toxin pattern, while those in
the control group were given normal diet. After three cycles of DSS drinking water, XJF group was given 12. 9 g/kg by
gavage, while the control group and model group were given equal volume of normal saline, once daily for six consecu-
tive days a week, with one day off, for consecutive 16 weeks. Four hours after the last administration, the colorectal
tissues of mice in each group were collected, and the histopathological morphology of the mice was observed by hema-
toxylin-eosin staining (HE). A 2 em-long distal colon segment located 6 cm away from the anus was taken, and tissue
samples were dissociated ; single-cell suspension was isolated, and RNA was extracted for qPCR amplification.
Single-cell transcriptome sequencing was performed. CellRanger was used for data quality control. Seurat-v3.1.1
software package was used to perform dimensionality reduction cluster analysis, cell type identification, and gene

ontology (GO ) and kyoto encyclopedia of genes and genomes (KEGG ) enrichment analysis of differential genes.
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Results HE staining showed that the colon glands of the mice in the control group were arranged regularly, and the
nuclei were located at the base, which were flat or cubic. Epithelial cells in the model group lost their polarity, and
were nest-like and cribriform-like, with necrosis in the center, having increased nucleocytoplasmic ratio, deep nucle-
ar staining, obvious nucleoli, and significant mitotic phenomenon; the above conditions were improved in the XJF
group. Totally, 45 480 intestinal cells were captured in the three groups through single-cell transcriptome sequenc-
ing, which can be classified into 20 cell groups by dimensionality reduction clustering. The marker genes of each cell
group were identified, and 9 main intestinal cell types were obtained, which were intestinal epithelial cells, B cells,
natural killer T (NKT) cells, natural lymphocytes, stem cells, macrophages, neutrophils, mast cells, and fibro-
blasts. Compared to the model group, the XJF group had significant higher proportion of intestinal epithelial cells as
well as lower proportion of B cells, NKT cells, macrophages, and neutrophils in the intestinal tissue. GO and KEGG
enrichment analysis showed that XJF's effect on colorectal cancer mice with damp-heat stasis toxin pattern was mainly
enriched in immune system process, antigen processing and presentation, adaptive immune response and rotation
mechanism of ATP transport synthase activity, and the signaling pathways were mainly involved with immune system
signals, cancer-related pathways, cell proliferation and death signals, and energy metabolism signals. Conclusion
XJF may play its role in treating colorectal cancer mice with damp-heat stasis toxin pattern by regulating the proportion
of immune cells in intestinal tissue, and preventing the transformation of intestinal epithelial cells into colorectal can-
cer cells.

Keywords colorectal cancer; damp-heat stasis toxin pattern; Xianlian Jiedu Formula (il i fi# 2 J7 ) ; intestinal

cells; single-cell transcriptome sequencing
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