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[Abstract] Objective;: To analyze the transcriptome characteristics of Xianlian Jiedu prescription
(XLIJDP) in the intervention of colorectal carcinoma by high-throughput cDNA-sequencing (RNA-seq).
Method: Ninety male C57BL/6 mice were randomly divided into the control group, colorectal carcinoma due
to dampness, heat, stasis, and toxin model group, and XLJDP group, with 30 mice in each group. Mice in the
model group and XLJDP group were fed a high-fat diet and provided with azoxymethane and dextran sodium
sulfate (AOM/DSS) for inducing colorectal carcinoma. Those in the XLIJDP group were further treated with
intragastric administration of 12.9 g-kg"' XLJDP since the day of modeling for 112 days. The colorectal tissues
were collected from each group 4 h after the last drug treatment and stained with hematoxylin-eosin (HE) and
methylene blue for observing the pathological changes. The total RNA was extracted from colorectal tissues for
RNA-Seg-based transcriptome profiling, followed by gene oncology (GO) and Kyoto encyclopedia of genes and
genomes (KEGG) pathway enrichment analysis and the screening and verification of differentially expressed
genes. Result: Compared with the model group, XLJDP significantly relieved the colorectal congestion and
edema and decreased tumor number and volume in mouse colorectal tissues. The methylene blue staining results
indicated that XLJDP significantly suppressed the development of aberrant crypt foci (ACF, P<0.01). As
revealed by HE staining, XLJDP significantly alleviated the injury and dysplasia of colorectal tissues.
Transcriptome analysis identified 615 differentially expressed genes (446 up-regulated and 169 down-regulated)
between the model group and the blank group and 54 differentially expressed genes (29 up-regulated and 25
down-regulated) between the XLJDP group and model group. XLJDP mainly affected the expression of NIMA-
related protein kinase 7 gene (Nek7, P<0.01), Mucin 16 (Mucl6, P<0.01), SiahE3 ubiquitin protein ligase
family member 3 (Siah3, P<0.01) , regenerating islet-derived protein 3-gamma (Reg3g, P<0.01) , RNA
polymerase Il elongation factor-associated factor 2 (Eaf2, P<0.01) , transforming growth factor - alfa gene
(TGF-a, P<0.05), secretoglobin family 1A member 1 (Scgblal, P<0.05), family with sequence similarity 227
member B (Fam227B, P<0.05), cytochrome P450 family 2 subfamily ¢ polypeptide 40 (Cyp2c40, P<0.01),
and ankyrin repeat and EF-hand domain containing protein 1 (Ankefl, P<0.05). Enrichment analysis showed
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that intestinal epithelial cell proliferation, metabolism of xenobiotics by cytochrome P450, and arachidonic acid

metabolism signaling pathway were significantly enriched. Conclusion: XLJDP is able to interfere with

colorectal tumorigenesis and development due to dampness, heat, stasis, and toxin in mice, which has been

proved by transcriptome analysis to be related to the regulation of metabolism-related pathways.
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Table 1 Primer sequences
519 FEFI(57-3") KB /bp

T 3-8RI S (GAPDH) ki CTCCTGCACCACCAACTGCT 123
Fif GGGCCATCCACAGTCTTCTG

NIMA 5G4 1 7(Nek7) i TGTGCCTGTGAATGTCGATATTGT 124
Tif CGGGAATGCTGCTCTTGGAA

FH#HH 16(Mucl6) i GTCAGCCAGATACTCAAGCAACA 82
Tif GGTGAAGTGGAGGTAGGTAGAACT

SiahE3 V2 3 8 1 7% $2 i 4 1 5t 3(Siah3) - GCAGAGCAAGGTAGCTTCCAC 153
T #if CGGGCATATACAGGGTGTCAC

JBR 5 A P 3g(Reg3g) i AGCTTCCTTCCTGTCCTCCAT 116
Tif TCCACTCCCATCCACCTCTG

RNA 54 filf 2 1E K K F 41 5C I 2(Eaf2) I i# ACTCCTCGAACCTGTGTGTCT 82
Tif CCTGGCAATGGGCTTCATCA

AL E KA F-a(TGF-a) | ¥f GCAGCAGCCAGTACCATCC 119
T GTCTCAACCTAGTCTCAGCCTCT

Iy ILEREE I ZHE 1A B 5 1(Scgblal) i TCCCACAAGAGACCAGGATAAACA 156
T CGAGGAGCCGAGGAGACA

TSNS T 227 1 5 B(Fam227B) ki AGGTATTTCCGTCACTCACAATCC 92
T if TGATGATGTCGCAGTATGTTGGA

A L €4 3R PASO ZK 015 2 WK% ¢ £ JIK 40( Cyp2e40) ¥ CCAAGGGAACACAGGTAATGACAT 145
i GCTGAGAAAGGCACGAAGTAGT

i 25 U A B EF F45 M3 1 1(Ankefl) i CCCACTAAGCGGCACTATCG 137

Niif GTCAGGCACATATCCTTCACATCA

! N A% C
T

o fem 2 3 4 5 6 A
AL IEH A B, BRI C. il 3% fk 22 05 20 (18 2 [8])

E1 fiZEBEANNREEREENZN
Fig. 1  Effect of Xianlian Jiedu prescription (XLJDP) on

colorectal morphology in cancer model

ACF J& 76 45 T 9 00 % A % e oot 7 v i L
) I AE o /N R4 B R 3 e g R
WoR 5 IE R A g BB 4] ACF 94 %5t 3 35
(P<0.01), 45 Tl % fi% ¥ J7 J5 , ACF % it b 2 F# A%
(P<0.01). W2,

HE %t {6 45 2 B oR , 15 5 41708 R4S I B 44 HE 51
T, A0 A% A T 3 S8 L 5 R S s IR [l i
RO E AR . BB A b A R T 2K AR
A, S ERR ALK, e IR AR, b AR
TH 2%, 40 M A% 5 L 3 K, A g 0 TR A% I B A

F2 WEMSAFMNREEHARACFHEHNFI (X+s,n=5)
Table 2 Effect of XLJDP on numbers of ACF in colorectal tissue

of mice (x+s,n=5)

451 /g kg ACF/A~
EH A 0.00+0.00
AR 2 14.57+1.84"
il 3% fi 75 5 AL 12.9 5.57+1.50”

TEIER AL P<0.01; 5 RERI4E L4 P<0.01

MR T W 5 RERAL H R, Al g 2 7 4 B IR
DA R GE . WA 2.

. e A

C

B2 WERSAMN“EARSENRFELALZNRMN
(HE, x40)

Fig. 2 Effect of XLJDP on histopathology in dampness, heat,

stasis syndrome colorectal cancer model (HE, x40)
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3.2 BAESE S0 i cDNA S AR U 4k
R, 9N G, B RE R 1Y reads 25 F 8N, B R =20

#£3 EHADNAXENFHIE
Table 3 Sequencing data of each sample cDNA library

(Q20) it Ji 1 fH =30 (Q30) ¥ 7E 96% LL I, W3 3.
T B o e 4y, T L TR 2200 HT

B i 44 B Reads % il A HER /% Q20 i /% Q30 i /% GC 5 /%
ERA 14309879 0.715G 0.01 99.23 97.25 49.98
EHR U2 11883425 0.594G 0.01 99.23 97.30 49.58
EHU3 13956610 0.698G 0.01 99.12 96.87 50.27
MR 1 15881460 0.794G 0.01 99.13 96.83 50.93
MERIYL 2 14062369 0.703G 0.01 99.20 97.28 49.06
MR 3 10610928 0.531G 0.01 98.93 96.84 49.61
Il f 3 7 4 1 14068426 0.703G 0.01 99.27 97.31 48.82
{1l 3% fifg 75 7 41 2 13311341 0.666G 0.01 99.27 97.11 48.95
{11 3% fifg 75 7 413 13216456 0.661G 0.01 99.26 97.42 49.20

3.3 Il 3% iR T AL A S B R 2H 25 S R GR RL IR Y Lk
A RNA-seqilll 745 R W] B 5 1E 8 4
i 3 A M 22 L R AT 615 4, o R 3t
K 4464, FIHFEN 1694~ . Il i 5 77 41 5 45 5
20 PR U 0 B M 22 RO AL 544
VAR 254 R IR 294, 22 I il
Bl RORE R

3.4 % i O 6 AR B IE R TR /)N B S K]
WG IE A T R O 1 A% A B R B
UE AR 2 /N BRI R . SR T 6 B A b 2
SRGBM IR, W E 3, LR 21 N E R RN
FEPR L, Ho 7R R AR BE IR B A 4 v R Ak )
BF 7R AU £ B 7 AR R IR R S 2R 10436 L 7
VAT IR A R 2 v (IR e 3k [ R A O R
iy L 114,

A SIEW A e EJARYEEN B, 5IEW 41
B TERERI A P R R B R s L SRR A LR TR Al I i R O v B
PR F) R PR s D 5B RL A P A& A 7 P I A 2 A
B3 lEBREHFREERFR
Fig.3 Venn diagram of target genes of XLJDP
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3.6 AlZEMET SHEA4 KEGG Uifg b KEGG
BRI R BRI 5 IE R A 2 R R R A
pathway in receptor
interaction 55{5 518 % A1l i 2 77 20 5 A BRI 4 25 S
He P 3 28 £ AE linoleic acid metabolism, metabolism

of xenobiotics by cytochrome P450, drug metabolism-

cancer, cytokine-cytokine

cytochrome P450,arachidonic acid metabolism % {5 5
. KEGG & 81 B WG 1 Ubt L

3.7 Al fig v 7 R AR BE A5 L I R RS T /N R
CHEFE P R IR A R Sy T R O O Al A R
FrHREEERE R T B RE SR RIB AR,
i 2 1 E AR R 2 v iR a8 () B AR A1 3% R T A
IRk A 3 R, 36 11 AN FE R 0 o o o 455 78 4 o fIG
Feak , IR i AR AN E % 35 O Al b i Rk R SR 3k 10
AR LA 4. $RIRNE /N BLAS 1 412 RNA
# 47 PCR B0 1iE , 5 1E # 4 [ %, 52 A 4 Nek7,
Mucl6,Siah3 \Reg3g.Eaf2 . TGF-a.Scgblal mRNA
K FE W E T & (P<0.01) , Fam227B . Cyp2c40.
Ankefl mRNA 7K-F- i 3 B Ik (P<0.01) ; SEIRIZ [
5 Il % i 757 20 Nek7 \Mucl6 . Siah3 \Reg3g .Eaf2
TGF-a.Scgblal mRNA 7K - B & [ I (P<0.05, P<
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Table 4 Effect of XLJDP on differential genes in Damp-heat and blood stasis model mice (n=3)
am I g legrc p am R gt g P
B 00000105835 Gm43552  13.18258944  0.000 174 621 | ll# 00000105835 Gm43552  -13.379 44596  0.000102962
45 00000078881  Gm14434  11.683 006 04  1.52x107 el 00000078881 Gm14434 -11.87984275 6.11x10°
UL 2 545
% 00000026609  Ush2a 10.043 52938 0.000249564 |%iZ [, 00000026609  Ush2a -10.240 11172 9.92x107°
00000091722  Siah3 §.153435641  0.000174231 | % 00000091722  Siah3 -8.349 542 544 6.34x107
00000030017  Reg3g 7.502217 445  2.68x10°'* 00000030017  Reg3g -2.540 817742 1.26x10°
00000032083  Apoal 7.054 057532 0.000284644 00000032083  Apoal -6.967 153 164  7.13x107°
00000032068  Pletl 6.478 792265  2.34x10™2 00000032068  Pletl -1.781 5199 2.33x10°
00000109564  Mucl6 4.604 656 439 0.000217 912 00000109564 Mucl6 -5.073 894931 2.08x107
00000022838  Eaf2 2.400 585797  5.25x10° 00000022838  Eaf2 -2.863293 907 2.51x10°®
00000026393  Nek7 1.671 571555  0.000 358 831 00000026393  Nek7 -1.659 71481  4.80x10°
00000029999  TGF-a 1.581870 682  0.001 113 26 00000029999  TGF-« -2.534255193  1.05x10°
00000074771  Ankefl -3.385506 084  0.001 251279 00000074771  Ankefl 3.447803 177  0.000 161 931
00000116121  Gm49486  -4.675306 496  0.000 172 754 00000116121  Gm49486  4.675139939  1.42x1077
00000024653  Scgblal -9.386 168 042 0.000 910 426 00000024653  Scgblal 10.063 94291  1.64x1077
00000025013 TII2 -9.609 815336  2.05x10° 00000025013 TII2 9.002 458 1 5.78x10°
00000027209  Fam227B  -9.741 073 258  0.000 379 34 00000027209 Fam227B  10.380 50328  3.19x10”
00000092544  Gm20422  -10.715286 54 5.16x107 00000092544 Gm20422  10.224 696 83  7.48x107
00000051777 Iqcj -10.912 060 33 0.001 218 935 00000051777  Iqcj 11.701 86292 1.09x10™"
00000115423  AL731706.1 -10.993 379 04  1.91x107 00000115423  AL731706.1 10.739 673 66  2.48x10°®
00000037196 Pacrg -15.124 979 41  2.47x10™% 00000037196  Pacrg 12.486 83718 6.43x107
00000025004  Cyp2c40  -15.271224 13  4.87x10" 00000025004  Cyp2c40 10.096 063 6 9.46x10°
0.01) ,Fam227B . Cyp2c40 ., Ankefl mRNA 7K F ] i Jh 5 (P<0.05,P<0.01), W35,
x5 NWEBRSAMNEBEARSEE/NREX mRNARIZHZIE (F+s,n=5)
Table 5 Effect of XLJDP on expressed mRNA in damp-heat and blood stasis mice (x+s,n=5)
4190 4 /g kg Nek7 Mucl6 Siah3 Reg3g Eaf2
A 0.96+0.05 1.000.02 1.00+0.04 1.01+0.12 1.00+0.02
T IR 2] 2.15+0.12" 3.86+0.35" 4.03+0.27" 706.42+20.40" 2.65+0.05"
il 3% fige 75 7 41 12.9 1.60+0.11% 1.65+0.23Y 1.34+0.35% 64.21+1.29% 1.40+0.05>
20 0 F /g kg TGF-a Scgblal Fam227B Cyp2c40 Ankefl
EH 4 1.00+0.02 1.00+0.04 1.000.01 1.00+0.02 1.000.08
TR 21 1.53+0.07" 3.09+0.34" 0.21£0.03" 0.57+0.02" 0.42+0.03"
filriZ: fit 4 Jr 4 12.9 1.16+0.09” 1.52+0.08” 0.80+0.30” 0.81+0.01" 0.94+0.17>
T SIER 4 Y P<0.01; SR 4 H s 2 P<0.05,% P<0.01
4 itit (GIRITATIN ﬁT‘JﬂUI‘HETﬁ/n,Eﬁiﬁﬁ,?ﬁﬁﬁ{‘mﬁﬁ%ﬁi

55 T 1o P 9RE 2 — i L A SR R R B R U
JE AP BE SO Y i 7 T BRI A O 45 B R R AE A
T I RS I RE 2 AT IR A il b, 32 0B AR 4 78
REAT fEEAY IETARLFZ M RE, 2

G AR o g i BEL TR 9 M R O 2K D T A
PISTE JIE 45 ) K A i, BCR M A A A VI AR,
JE T3 BUAR , B A B A R E B0 A IR . B B
KA RHUBHHEE  HR AT R AR RS
. 69 -
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W IS 2R AH B AR I Ak R BORS . 9 BE S TS AT
Hede HKIES T M, IE B AR RS, fe 2908 i &5 H 1 Ik
TR AR R CEE TR LR o AR P B AE e B
H T RIS R R R LB A R
PO B TIE 2 e K i Y R R il R B
R Ul B2 R D B E R &, A
OEGE KEE AR R NS R EE
U R R, SRR S R, AR BN R
&7 L2 AR AP R 2T

AR S WE ST T I I% A 7 7 N OB 4 L
i 96 A% /N BLUAVE T L HE % 6, R0 5 o 2% (5, 45
Bl e 7 5 nT LS O I PO 4S E
Ji 98 /N L LR 0 5 IR S o AR S B0 X IE B 4 LB
RYZH DL B AN i 55 7 AL 245 B A 40 00 A7 5 s ALl
P o R X S AL B B TR A HE A A BT L AL
EH A, Rkt 615 B35 25 Sk, Hovp |
P LN 446 4, TR FEIN 1694 lEM & S
BERY AL Lb g, L0 e 1 54 4 22 S R, Horp 1 i 3
254, PRSI 294, @i xf 2 R EEFM GO ®
5 HT I KEGG & 440 M1 10 45 1 Won | i Se 3L [
BEAE O I R ARG 20 (5 3R P4SO X AR 25 1Y
AR F AL A= D0 s 2 A 30 45 A G i 7

R A 42 BR P AT 22 B #0598 B IR
A W) R AR 7 W 5 45 I I 9 04 R A R
IR 2, 2% F B & il 4038 3 52 W) 25 B 1 12k 4 1R 1t
) 45 T i 5 R AR I 1 XURS: o 40 f £ 3R P450
(CYP450) 2S5 AR YR R EENBZ —, 7
i bR EREE, FES S NEEY R
AN EYE D) B0 . CYP450 545 B s b 1) &
Ak R OIM O . MR £, CYPIBL £
diMgEFEhERmES, S EEWARBUS
K CYP2C40,—Fh CYP450 i & i , 7 7 i
16 A VU0 R i AR rh R R AR . M OGRS R
A2 CYP2C40 [ e 8 X Sk A7 78 D RE Pk 2 R AL
it A 4 % 52 W o€ 4 (PPRE) | i 55 85 B8 A8 385 41 56 1Y
PPAR« Y #7625 5 B CYP2C40 Y 23k g 1,
AT LA CYP2C40 7] BB /& A ok 45 H s g v o7 1Y
B S R SR A 2E I P 45 R B, CYP2C40
FE B R A e AR 3R A Al % R RE 7 AT DL R
CYP2C40 () 3k , $&/8 CYP450 AR 14 18 % 2 25 &
o I ged 2 HE R R W R LA S I I Il R 7 O T
LA —fF 5@ mil s amMmEngEss
R

. 70 .

IR P W e 2 T B0AE L MR ) R R 2
— o IH LA AOM FIE % 51 DSS 5 5 /N &5
P B L 22 0k 2 N T A P P o 1) 5 L P i
Jed e AL B BRI B 5T L TRLB)T 45 1 R Ak 2 25 W B 5T, LA
T P 9ea 5 B8 AR A5 M 0F 58 . AR S 56 SR FH AOMY/
DSS 75 5 1 1 A 5 25 W iR R R B R BB A AR
U A4V M T 98 5 R JRERE (R B AR L Tz T
o 9 KOGV S RE 2B R R I B SR R R 4G T
e M ) Ak MEE % B 6% 0 3k &4 L B b e 1) ke R
Hl/E R, B ML, (AL AREZAREZ
b o o FE S R R BE B, R B 4 TS R )
4 H o R 10 B R AR R e ) 4 SR L — E Ak
R O W NS Il RS U B e e 2 DS X
R FEMBEIR Ok R TR — . RS A AR
T2 27 | BRI A 2 Rl D B R, T 58 R Y
) A 25 T b g 1) kB R R o AR DA AN B A R T
EOR R LY

Zx bk Il 3% i R 5 BE 6% 38 i 52 e CYP2C4
0.Nek7.Reg3g % 3 [ & CYP450 fiff X 4 5 M 25 4
F AR 1 55 A5 5 38 I R #E T T2 L b o v A
Fi o L ULIA , CYP450 XF 40 IR M 25 9 i A% i 1
T % TS TR R I AR B O B IR 1R AR B 4
Y b 98 4 W ZEAE FH LI, G H 2 CYP2C40 i —
B A o AR A% A R O A R SRR M S E B
AT B — LU SRR . AT N SR A
T 10 F B A R T T PO AR R 45 L R
ML 4 e T 2R, [ it ok F — 25 Al 3% il 5 7 10
Il PR I FH 5558 25 i R 4 it T BB 4R & .
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