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expression profile in colitis-associated colorectal cancer (CAC) rats and interpret the plausible mechanism in
acupuncture-moxibustion regulating circRNA related to tumor cell proliferation in CAC. Method Male Sprague
Dawley rats were randomly divided into a normal group, a model group, a herb-partitioned moxibustion group, and an
electroacupuncture group. The CAC rat model was induced by Azoxymethane plus Dextran sodium sulfate (AOM-
DSS). After successful modeling, the herb-partitioned moxibustion group and electroacupuncture group were subjected
to the corresponding intervention at Tianshu (ST25) and Qihai (CV6) for 4 weeks with 1 interval between every
6 consecutive treatments. The colonic tumor load of the rats was observed. The pathological changes in rats’ colon were
observed and scored using HE staining. CircRNA-seq high-throughput sequencing was used to detect the circRNA
expression profile in rats’ colon tissues. CircRNAs related to the regulation of acupuncture-moxibustion and CAC
tumor proliferation were screened and verified using qRT-PCR. Functional analysis of circRNAs related to CAC tumor
proliferation was performed using bioinformatic analysis. Result Compared with the normal group, the number of
tumors, tumor diameter, and tumor load increased significantly in the model group (P <<0.01), along with
seriously damaged colonic tissues, various degrees of dysplasia, and a markedly increased histopathology score (P<<
0.01). Compared with the model group, the number of tumors, tumor diameter, and tumor load dropped significantly in
the herb-partitioned moxibustion group and electroacupuncture group (P<<0.01), along with inflammatory changes in
the colonic mucosa, basically clear tissue structures, and a notably decreased histopathology score (P<<0.01).
Compared with the normal group, 158 differentially expressed circRNAs which might be related to tumor proliferation
were discovered in the colonic tissues of the model group rats, there were 23 key circRNAs related to
herb-partitioned moxibustion intervening CAC tumor proliferation and 30 key circRNAs related to electroacupuncture
intervening CAC tumor proliferation, and there were 10 circRNAs related to CAC tumor proliferation interfered by
both herb-partitioned moxibustion and circRNAs, the
rno_circ:chr10:3301041-3304937 and ro_circ:chr6:93404013-93407172 was consistent with the sequencing results
(P < 0.05). Conclusion

electroacupuncture. Of these expression  of
The expression profile of circRNA is abnormal in colonic tissues of CAC
rats. Herb-partitioned moxibustion and electroacupuncture can inhibit colonic tumor proliferation in CAC rats induced
by AOM-DSS, affecting the expression profile of circRNA associated with tumor proliferation in CAC. Up-regulating
rno_circ:chr10:3301041-3304937 and down-regulating o circ:chr6:93404013-93407172 may be one of
the key mechanisms to inhibit the proliferation of colonic tumors in CAC rats.
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5 HEHASRAALEAHEL circRNAs ZERFIEDAESHSE
*3 ARBVASBIHAPHEILEEFRIKN circRNAs

circRNA ID gene log:FCUEHH-HMIA) PIE log.FC (152 4H - A 41 ) PAE
rno_circ:chrl8:71053204-71086703 Dym * <0.01 # <0.01
rno_circ:chr6:93404013-93407172 Actrl0 * <<0.01 # <0.01
rno_circ:chrb:58554178-58577339 Unc13b * <0.01 # <<0.01
rno_circ:chrl3:26340136-26346116 Phlppl * <<0.01 # <0.01
rno_circ:chrl:222783268-222784238 Atl3 * <0.01 # <0.01
rno_circ:chr6:871525-904673 Criml * <<0. 05 # <<0. 05
rno_circ:chrb:117148017-117175009 Tnadl * <0. 05 # <0. 05
rno_circ:chr9:111748642-111794123 Fer 2.90 <0.01 # <<0.01
rno_circ:chrl2:25226326-25234184 Clip2 # <0.01 * <0.01
rno_circ:chr6:27575763-27582987 Hadhb # <0.01 * <0.01
rno circ:chr10:3301041-3304937 Pdxdcl # <0.01 * <0. 05
rno_circ:chrl0:63412175-63418716 Gosrl # <<0.01 * <0. 05
rno_circ:chrl9:43061525-43063236 Glgl # <0. 05 * <0. 05
rno_circ:chrll:73126466-73144093 Acap?2 # <0.01 * <0.01
rno_circ:chrl8:27238069-27247390 Fam13b # <0.01 * <0. 05
rno_circ:chrb:135463739-135467451 Nasp # <0.05 * <0. 05
rno_circ:chrl:47947561-47952986 Wtap # <0. 05 * <0. 05
rno_circ:chr8:77675817-77687766 Aldhla2 # <<0. 05 * <<0. 05
rno_circ:chr7:11218959-11219231 Mfsdl2 # <0. 05 * <0.01
rno_circ:chrX:21104017-21112341 Phf8 # <<0. 05 * <0. 05
rno_circ:chr7:125753311-125758635 Arhgap8 - 2.66 <0.01 2.09 <0. 05

rno_circ:chrl3:95167819-95230772 Akt3 -2.36 <0.05 * <0.05
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#*3 EREVASEFETHREI LK EERFTIAN circRNAs (42
circRNA 1D gene logoFC (IF 5 -4 21 ) P1E log.FC (R Y 2H - Hi &t 2H) PIE
rno_circ:chr6:44055353-44107579 Mboat2 -2.24 <0.01 * <0. 05
rno_circ:chr4:66193731-66214585 Ubn2 -2.18 <0. 05 2. 14 <0. 05
rno_circ:chr2:240822115-240867796 Nfkb1 -2.08 <0.01 2.19 <<0.01
rno_circ:chr2:196608497-196620788 Arnt -2.07 <0. 05 2.31 <0. 05
rno_circ:chr6:22242071-22250518 Spast -1.83 <0.05 1.97 <0.01
rno_circ:chr10:29318809-29319752 Pwwp2a -1.76 <0. 05 1. 11 <0. 05
rno_circ:chrl0:109055498-109056103 Rptor -1.64 <0.05 1.72 <0.01
rno_circ:chr6:21334766-21354603 Ltbpl -1.10 <0. 05 1.34 <<0.01
x4 PRIGEXRSH T CAC KREMBLNLRIERES
log:FC (BR 2544 log:FC (FE &4 -
circRNA ID gene PIE PIE
—HERIA) HIRLZH)
rno_circ:chr10:3301041-3304937 Pdxdcl * <0.01 * <0. 05
rno_circ:chrl10:63412175-63418716 Gosrl * <<0.01 * <0. 05
rno_circ:chrl:47947561-47952986 Wtap * <0.01 * <0.05
rno_circ:chrll:73126466-73144093 Acap2 * <0. 05 * <0.01
rno_circ:chr2:240822115-240867796 Nfkbl 2.33 <0.01 2.19 <0.01
rno_circ:chr2:196608497-196620788 Arnt 2.09 <0. 05 2.31 <0. 05
rno_circ:chrl10:29318809-29319752 Pwwp2a 1.61 <0.01 1. 11 <0. 05
rno_circ:chr6:44055353-44107579 Mboat2 1. 49 <0. 05 * <0. 05
rno_circ:chr6:21334766-21354603 Ltbpl 1. 05 <0. 05 1. 34 <0.01
rno_circ:chr6:93404013-93407172 Actrl0 # <0.01 # <0.01
2.8 4 %H3%E circRNAs FRikLEER 2.0-
- g bizc!
% 9F 45 R & IR ,rno_circ:chr10:3301041- -SRI
3304937 M7 41 b B 3K BB AL T IEH UL (P< - it
0.00), MERRZI & 15 U BHAL o it B s TR W
(P<0.05), HFF BT RIAER RSB L > B0
0. 05) ;rno_circ:chrl10:63412175-63418716 7E % 4 =
SIS %7 L (P>0.05), (A M k%, £ ﬁo&

&ﬂﬁﬁmﬁﬁﬁ?ﬁﬁﬁﬁﬁE%%&QE%ﬁﬁ
£ A EH T BB A rno circ:chr6:93404013-
93407172 FEAR AL ZH b () RIE W3 T IR A (P<
0.01), M7ERGZI AR5 it 2 v R IA BT B
(P<0.01), BFFhT107 208 2 R B G 22 8 (P>
0.05), LK 6.

i
o
T

circ2 circl

circl

S IEEALE " P<0.01; 5HAA
b ¥ P<0. 05, Y P<<0.01;circl SN rno_circ:chrl0:
3301041-3304937, circ2 N rno_circ:chrl0:63412175-
63418716, circ3 A rno_circ:chr6:93404013-93407172,
Bl 6 4%H3HE circRNAs RiELLE (X £, n=5)



* 1266 -
3 Wig
RIEM ) (inflammatory bowel disease, 1BD)
1E24 CRC f FE PR AL, DR TR RILR,
H I TR MHE 4% (ulcerative colitis, UC)
75 % B (crohn” s disease, CD)"". WFFT A, IBD
G AP RR SR SE 22 T L A5 b K 4 i 1) S B 3
Az, G I 28R A L A R SRR A B SR ) 10
Fifged L A, AT 2380 CAC R A . Horpr, UC 5 AR
AT Ty A AR, BT 30 4R 1 UC i A2 38 A =ik
I 20%, Ff H I RS 23 Bl 55 200 1R 28 2 90 B A0 Rf 2L
IR B . BT IERA CAC b RAFFA
MFLAIETT, FBA R BRI RRER .
HREEZEFXT CAC FFJCEHRAR IR, (HR AR 4R L5
DL PRAEIR, RT LK LU “ i 7« 07 “ ik 2 ”
MY CRIERE IR A L SR T TE W . AREE (=
SRESE) IR, “HAEE WA, BIFEZ 57 T (R
XD E#k, “W Bz E, FERAX, WA E, ERE L,
RIGE” ;. Gisa) W, “ NS AR & HE
SSRMZN, ZHEMEBZIR” FLFFL, SASNE (i
IR L) BEMANIRRZE . REAT . IR RS
KRR E, R IR SE S R A K e )
BEER". (R - WRURIR) A I PNE,
AW R IR AR IESAEN, AT,
R IEREAT BTG CAC RAER R 28 . Rk
YERNEIRT I EET Bz —, HaE Mk Ny
721 AR A A YT 926 CUE SRS T LAY UC KR
(i B T RE, 4] TNF-afll TL-12 [k, Lifl TFN-B
I IL-10 (IFRIE, @A RO 2 ME 50 T HRIE,
NI (2 338 52 45 5 P R B S . A S8 8 U AR
503 AT T 10, £EV6 T T B W R 0 R A0 2 A
e HLP 7 AHTC AT LIS B AR AR BRI T RO . 3hi) sk
BRAE R, B2 & 5 AT AR A3 e di| UC K
SR &5 i b B A R ) S R S T SORE R, 1B R R
IR o, el AR S AR SEBG T AT A R R, A
KA CAC KB KAANE DL &5 o o ed 57 A 155 15 LA
SRV 4r S5 T T 43T, BF R T DL CAC KRR
MGG, HLRRZ 7 5 B RO T 0 3 22 57 o i HL B
R TR 280 B o 25 T e yg 1 B A S 77 T R 22 £
JE, BRI B HOMURE A0
B o5 B DRES P sd P R () K Jg, circRNA
25 ] A 22 D REAE CAC R AR Ik R R AR FH g i
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it R, Rk, ASHE 7T M circRNA £ B W24 7 5% AOM-
DSS 551 CAC KR 45 B 41 cireRNA FRIE B (1) 5§20,
WREFRIAIT CAC FIVERALI. circRNA A DME AT
£+ N5 RNA (competing endogenous RNA, ceRNA) &
5 miRNA 45 ROE T, 3L miRNA B 760 (microRNA
response element, MRE) 3&4+ {454 miRNA, 820 R
JiF mRNA fORIE™ . FLIK, T circRNA 5 EAIE K
Z AR S, M T DAAE T 42 3 DR () 6 st 5 R ik
R ¥EEBEAVEH, B circRNA B DA R AL
fleik™ . AR, circRNA JE AT LA RNA 45428 1 (RNA
binding protein, RBP)%5& M AR GAEH, HEim
AN A ERIE . circHIPK3 B Hilg
SVER EHES miR-124 254, WS H AT GEIE A, 75
TL6R FH DLX2 1 P A2 4t 14 G PR 08 Rl E s, e
SE CRC MM HE ™ . FFER, XIE H &%
B circ_001569 %F CRC (40 M b 5E AR 2B AC 2 T 1F [
PR HIVEFH, AT AR HE SWASO 4tk N G2/M 1340k
S T, I 51N miR-145 Ty B I Ah i o
E2F5. BAG4 L% FMNL2 YEJy miR-145 [{IVEFI 48 &, 1€
A G5 . 228 BRI R RAE T AR
H.

A S 55 BRI, E AOM-DSS 75 5 1) CAC KRR 45 W
rh R R IAI circRNAs A 158 A, Horb &k Bl A
8L, PN 774 ; CAC KRTEFRZ R TTUEA T,
FET 191 4> circRNAs ZERRIE, Hh FIEA
85, T 106 4> ; CAC K B AE AT T FiAEH R,
ST 179 4~ circRNAs WIZERRIE, b LIRE
69 A, NUARIA 110 A~ @ H4T, fiiEd 7 10 M6E
2Rk 5 W B R AR R 3L R N B R, Ho
rno_circ:chr10:3301041-3304937.rno _circ:chrl0:
63412175-63418716 . rno circ:chrll:73126466-
73144093 %5 9 4> circRNAs M RIEEE i,
rno_circ:chr6:93404013-93407172 KR IE R E T
W o ARSI i — P M FERIA AR I K 3 A circRNA
HE4T oRT-PCR %% 9F, &5 R 2 /R rno_circ:chrl0:
3301041-3304937 5 rno_circ:chr6:93404013-
93407172 MIFRIEZ 5 circRNA-seq /il & 7 45
MGE, BERBE% %5 ;1M rno _circ:chrl0:
63412175-63418716 [MFRILZE R LG E X, HiE
ARG, BIRAES o kS I KR A & DASGIE
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HAd rno circ:chr10:3301041-3304937 HIsEA
BE[R Pdxdel &P 44 MR T bk e (0) Bt 58 il 45 ) 33
HH 1(pyridoxal—-dependent decarboxylase doma—
in containing—1, Pdxdcl) {5 ¥4k B2 L%
BN ELE AL, W LME#FEERE A 2 (nucin,
MUC2) 76 4 [ A £ &5 i 41 U3 B A i & ik
FELDCAMP L A 25"l Pdxdcl A LLZ 5 HlE 4
T8 T A R, AT 42 il ok 2088 S5 7K ST T T DA it )
Wtk A5 I, AT 52 0 25 B (s A2, X Bl m] BAK B
Rl R~ ik 0/ I LA B2 i — 28 B ™ 11T Actr10 &
M —fE R RMBE T AEZETHEN
rno circ:chré: 93404013-93407172 HISEAILXR, £F
BRARYAT B3 HA MR D Re, AT DAZESh R AT
B R B s BIEh hERAE &R i
£E5K DORANT F 25"°"3@id CRC 43 R4 S EVERIF 7T, AIF
BT Actr10 ffiSE7E CRC 1 44 AN Z B E e B T LA
3R RAEFEVER Y circRNAs 4b, FBZh & 5 HEF
A A R I T TR A, B RS 2 R R I
rno circ:chr8: 68089178-68154119, H.3E A F[A N
Map2k5. Map2k5 & MAPK {5 5 3@ i 1 (OB 5, H A
B RGETHEMERGERBPHER™. AT
MAPK 15 =38 % A B 5t 7 /6045 41 f 3% 5 AN 2 1L S5 78
VF 2 gl Mol v 4% 7 EE AR, RATHE
Map2k5 [FIFE2AE CAC HE B B ZAEH, JF Ha2ziRk
T-I5 CAC JibJRg 5 1) 9 — e e 14 Py B LB 1

UEAh, AP FEAAEE— AR . 156, i AW 5T
RIUKEA B T3 — g iy, AT AT DL SE {225 b R I
Y4 A circRNAs Y ZE J ik ; Hk, B & L4 K
Xt circRNA BT AR, 1% HY 4 ¢ i reRNA I 75 i i i
Ji FL K i — AP B0 UE A, DA — 2 %) 45 L AT IE
52 MRS ARy CAC J5 IR —A> T 3R A, mlxs Ho iR
RS R R BT IR 5 5258  FE A SR T, FRAT TR
SRR Bk — 0 583, JFREAT BN IR AN BIHLA 4R
o

R BTk, # R aTREE IS F2m CAC ZmH 5
JEIEFEFH IS rno circ:chrl10:3301041-3304937
rno_circ:chr6:93404013-93407172, A= M = 5 &
A RS S IR, IEZE AOM-DSS 53 CAC
KRG AL R A KRR . RS el AR A
FIARAIAF LT circRNAs 1EE— 2 DhRe e SE, #8
REFRIBIT IR S8 circRNAs R IEA W24 30 B IRAIE

e 1267

5, JEFR N TG RBG CAC FRALRE I SLI Ak 4
ANFR IR
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