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[ABSTRACT] Colorectal cancer (CRC) is the third most common malignant tumor in the world. The latest
statistics show that CRC accounts for 10% of all cancer cases worldwide and is the second leading cause of
cancer deaths. CRC is a highly heterogeneous disease, the development of which is driven by functional
abnormalities or epigenetic changes caused by multiple gene expression mutations, and there are different
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pathways that lead to tumor formation. Complex factors such as genetics, environment, ethics, and

individual differences of patients themselves limit the study of CRC in humans, so the disease animal

models have become an indispensable tool for the study of CRC, and play an important role in prevention,

treatment, preclinical research and basic research. There are various types of CRC animal models, of which

mouse models are the most widely used. According to different model establishing methods, the models

are divided into spontaneous, chemically induced, transplanted tumor and genetic-engineering mouse

models. Different models have different characteristics and application prospects. In this study, we focus

on these mouse models of CRC in detail, and introduce the latest research progress of CRC models in rats,

experimental pigs and zebrafish, to provide reference for the selection and application of animal models of

CRC.
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M2, FEMGIG BN, AOM 5 B K A RBE R R
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Table 1 Characterization of colorectal cancer cell lines used to construct transplanted tumor mouse models

R R KR MSIIRZ RTER R
Tumor cell line names Source MSI status Mutant gene Reference
HCT116 N MSI KRAS. PIK3CA [40]
LIM1215 N - - -
HT29 N MSS APC.BRAF.PIK3CA.TP53 [40]
SW480 AR MSS APC.KRAS.TP53 [40]
SW620 AR MSS APC.KRAS.TP53 [40]
HCT15 N MSI APC* KRAS. PIK3CA.TP53 [40]
Colo320DM N MSS APC.TP53 [40]
Col15 N MSI BRAF.PTEN [40]
CaCo? N MSS APC. TP53 [40]
WiDr N MSS APC.BRAF.PIK3CA.TP53 [40]
COLO205 AR MSSH BRAF® -
DLD-1 N MSI KRAS.PIK3CA.TP53 [40]
CT26 BALB/c/INER MSSH4 KRAS™! [44-45]
MC38 C57BL/6J /N, MS|#4 [44]

PDX A 2% 8 5 el B A S i b /N B T
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H & T e B 28 B tHA MRS 7R 0 3 RS2 IR 451
M2 R EEAR, HOAA AR IR A B, [RIRS L
REEEALNEE B, AR E NI E OS2
T40ffi (pluripotent stem cells, PSCs) F1 /%44 41 iy
(adult stem cells, ASCs) , [fi PSCs Bl & fis T 41 g
(embryonic stem cells, ESCs) F1iFEST40M0 (induced
PSCs, IPSCs)o FEFFERGIRZELE T, PSCsHIASCs BETE
BB BT A 3D S5 YRR E o (il TEEeHER

fil, NG TAMBEA T A VR, i ASCs
FOIPSCs Wiz F T2k e B A& 170, 2009 4, Sato
& U8 FASRIET/NR R s 52 G B E R A 2R 5 [
MHEFER BTN IR T 3D B LB A A I E 2
BH. MEEEENLREITE T HIR. fiSato %
HAE 2011 5 I 2588 B 5577 R Gi 55772/ N R Ape ik
FERR . A 2K CRCARMAN AR B ER LRz 2,
H TRE 7. BEBERARMAE, Drost %
fdfi Fi CRISPR/Cas9 S RN E5 729 A K718 T 4
B W W) CRC #H X B Al (APC. TP53. KRAS #l
SMAD4) HATHEEFXMEREERGE . AR GRS TR
BESMBEIVNRE E, SREINZRIEERGIE
N, I EHEAREEENRE, XE—5n
JB T KBS E MR AT,

VEEESR, Pauli % BV N7 T 56 M RTEMER BS
(ETPDO) FI19 BF R EFFRAE (BIPDX) AR
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AR CRC B F IR E (AIPDOs), fiff5E EGFR
ES5 MR R & B R . Siedii 2,
PR R B B T — Rl AR KRG 72 O RE st
fRRATEME, {r BE 40— 20 M AN 4n o - ZL AR BVE A
I AT S e HL ST YR AR S AR B ARHAE. (W2 2R RIS AR
R4 TEMABURMET S, MR E A Rei
MR IERE A EEE . KEsE T DORIE T ZFh8
e, B A ERN AT R AR S B Y, TE
FEH, WRFE R B RIRA 45 i b R 4R A i 45 1
BT DU AN S5 i R AR B B R MR, g T —
TR IERET TH, A AR TR e AR ER
AL M5 I R S R e
214 ERIENEER

B TA/NRSZHT5E CRC B, MR A
CRC &SI, EF TR/NFERIS =R —2
EExt NRIRFELEBAEFAP, DLApe BER 2848 7 E AR A
TR/NEAEAL, 25 HNPCC 5T A RS R T/ NER
AR, =R R (IBD-CRC) F: R TAE/INR
*ﬁ}_}é{ [24, 53*54]o

FAP @ —Fi oM DR B G HERER, SS8EH
AN B R E A, APCEKIIIEEEEMNFT FAP It
FErP gt & B 550, £790% A CRC i3 & A APC FE A
A5 34, 1990 4E, MoserZs: 8 @S SE—MpiE L L1k
g BE R 98 A48 /N R Ape™ 2/ NFRAE B AE H #8120 ~
140 d /N7 = AE KRR, IT HLREE SR IG K,
PAMERHAN 2L M B R TR, (B A St —P &
JE FOIR 8 o i G LR R T 1 L 1R 2 A PR 5 |
EMIEEICHIIE L, 7 A gt — 2 R B R AR
Fik, MWET 2 HANApe R AN, W Aper
Apc®™ Fl Ape'N & o 5 Apct' Ape™* /N B AH BE
Ape' SN INR BN A B> R, TSR S RS AR
INERB/ N RNAS B R A R BB 22 ) XK Ape 5%
A/ INR A g AR e AR B B AR, FRIH Ape B
IR E 23 s B RS 2 5 B >,

Cre—Loxp £ Gt A N A AT 7E Apc™™* /INER N2
AP MR ISR /N GRSAY BT Ape™™ R Ape®™ 0 ZINER,
A GEAE R, (HApe™ 5 Smad3" /NER I E T
12| Apc™™ Smad3" FAE/NR AR, BE Apc”' " 5
Smad4™ /INR AL E B 1FE] Apc*' " Smadd™ B E /NG
A, MRS ERmYE B BT,
FEE M Cre—Loxp RGLRNS T p53 582X 45 EL i hed
RN, BRI 7E Ape 2R E#E7H A flox F B
(Apc™ ) B Ah—Cre ¥ B R /N B 5 Tp53—flox /N Bl 5%
Tp53'™V SAR /NG AT R, 158 Tp53 S5 ML
i 7 (Ah—Cre-Apc™ , Tp53"*) =R 4% 1F /A &
(Ah=Cre=Apc™™, Tps3"""), XA I HIA 25%
100% (e 4 Fe MR Ze ke 7 o BUEEE IR Kras 5
SAZ/NER (Kras®™"™) Hf Ape BEDRUR ARS8 MIANIE T
AT AR & A T B Kras®'Y 5 5848 /N BRI 5
BERHTE (5500 d) KRR B,

MR TEE IR, Ape FEER & Smad2. Smad4.
Kras 5% Tp53 B[R 5 AF N7 HO DU R R AL /N AR A,
IR & AR B R ARG CRC GRS, 5%
FHIE N Kras ZER2RAE (Kras™") ) Ape—flox A& /N
5. (Ape-CKO/LSL-Kras /N5R.) 45 1 TE 5T Cre 95 25
(adeno—cre) , %5 R&E L] 20% B9/ & 12 72 VE AR
B, HEAREER ), AR ERIRE R R
Ape FSEEER/INGAAL , JE4E3K Boutin & 1V A T 53
Oh—FhEE A TARE/INE, RS AR Cre 153 /NR Villin—
Cre™™ 43 51 5 Apc—flox, Tp53—flox, Tet—on 5 5 H]
Kras®*flox /NFRASHL, 3R15 3 MR MERL AT BR /N B
X UG 6 ] ik AT SEERR R - s e e, i ELIRa e
BEIRFAIRG Do BR T Ape B IRIZRAE, 1E Vil-Cre;
Braf*®; pS3ISiRITH BRI 120 ~ 25% /NG
R R 2 Rk R AE . AR BT , JESE Tp53 BEAITE
IR R AR T R E R EEA ), [AIRE Kras® P FI%E
KA F 524K 2 (transforming growth factor, beta
receptor Il , Tgfbr2) [FIRERISAIE SE5 M M0R ., H
15% 67 2 bk LA AR 1o HNPCC HRE 1EE5 Al
BEiph R, —fiZ H DNASEIREEEE (DNA
mismatch repair, MMR) H:FEansEfd (&g 2 E mutl. [6
VEP 1 (mutl homolog 1, MLHI ) mutS [E JE 91
2 (mutS homolog 2, MSH2) . mutS FEJEY 6 (mutS
homolog 6, MSH6) RS, & FERERI/NRA
REAIN S S EE AR R AMEES B 9% (hereditary non—
polyposis colorectal cancer, HNPCC) HJ& 4, [H I,
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i ali A i A/ NG B A 7E HMPCCARERIE R 78 AR
IERL . MIR1, Msh2 1 Msh6 BRI REIR4E &/ NR RN
AEEMEENZ D ERE R EME, 2/ EE
SETRZEMEM IR 2, R, BRFEAIEEEE A
AR SO e 5 72 H BT 752 ik 7 53 1 B

T RAE A EHE CRC A B, AAENER2
(interleukin 2, IL-2) FOH 20087 2 10 (interleukin
10, 1L-10) E:RmEPR/NRAETE S5 ANFAE I ES E
%, HE5EEBRBEOREAGR, FEH?2
(mucin2, Muc2) HERmEEMHERNKED, FEHR—E
BB AR I . Muc2 BRI/ NR R B s
ARSI A . MRS, FHENaR
FR AR, 325 K IR M IR A L e 1
{HRX SR IR & AR, AR, FEZmE
AR Y BN, ARG SR R G RE
AU A ) BINTE IL-107 /N, AERE
BURREE (RIS 59 /N ERUE C3H/He)Bir 1 129/9v, HRE
BALB/c, 1fi C57BL/6 15 &/ NRNIFER A B (7,

i B TAR/INRBRL 212 R T CRCATLHIAF
50, MK BNERE 5 5838 5 [ B 1 A5 e o sl O S &
iR FE RS AR TR TT BUARIR . Takeda S "8 #F5R AN,
HEHT CRC & J R BASE BL R A /N R L #E i i B o A B
RN AR, SR B B R 5838 & AR O I 12
e & it AR C G R B E A RN ST R & B,
PEEEH 292 5 A (zine finger protein 292, Znﬂ92) =
5 CRCAESRA—M O IrRg i B A

Gh bRk, B TR /N A AL A KRBEfR CRC R
AL R E SRR T ERITER, 2R
HFEHAREMEN TH, —73m, BT/NIERE R
RN KRR & RIS AR Z S, PARCEERE TR/
ARG ARE, FakfRaERER, SRR TH
/INRARE AR PR AT 78 R RO N A 2 8 — € Rl 55—
JiH, A X RS B R R RS & A DAMGHE T e 5 CRC
ORI E IR SR AR A i@ 2, NP T 6 ZG9)
FF TR AR U,

2.2 HftiCRCHhIER

VEEESR, KERFTEHT CRC ShI AT 75 thAG Fr it
JE o AT Ape EERIFh R 24 & 2R Pire  (F344/NTac-
Ape™) KRE, BAMIES R EEL KR, A
BIFAPFICRC A4, HRRIZEMIBER 36 5 A
K FAP BE R MREARML AHECEAR Ape 58738 /N A,
AR B S S A TR A 17 B Ape 5¥AF

KR Kyoto Ape Delta (KAD) 245 A, 17150 A
K, NE&RMRE, (BX5 A E MR EYIHU,
2 AOM/DSS Bk & 175 3 J& W] 1E B 125 iz izt Vi A2 DR
g 7o DA SR B AN K SRASEER RE 5 MR HERTIER
SRR R IR TS EL R R U

SEG I R A AR BRI R R R R AR R 2
—, HEAEBMEER/N EIE EEEAR R AR
FENRARZHMEUZLL, AIES WG 7 73R
T & FOVEA o 42 L B 0 (B 4k 4 7o Flisikowska
5 PURHMBE T EA A, MR TS
Apc " SAFHISE FAPREAL  JR S FELE | D IRE R R
AR, &P B RBKRIZIRE, RIOUREEE
BEPIALLE CRCIZ WISy 7T TR A . [ENEBLLL
TLAF5T A1 AR A CRISPR/Cas9 12 R EE T pS53 AEEA 5
PRl bR BT e /N BB AR, BT R AR WLZE 2 fg
J@ " (EEERS IR T, Callesen % ™) R A 7a p&
73 5 3RAS Flox R R/NALSE i A 4-F2 B A 5
(4-OH-tamoxifen, 4-OHT) ESBUEERE Kras"'?". JH
FEEED cMyc FUERIREF 40 R THUE (SVA0LT) HJR
K, RN 2 H R R AR 45 5652
HRZEEME R EEE T "fEh. L5 NIk,
Ape P EE R SRR AL R M — PR N TR SR AR S B A
R R AL (72

EIRTH RS CRC SR B AR K L FHIYE BBV A
2. HIN, AT BT AL R
S RN —Fh D . (B RAE R AL, X
R R RERERBUE TR 7 B3
JEIBRe PN B B 5 #, 4) f R 2 S N 1 S e AR e, IR 2D
5 ALERE R IR B AN 40 ER A BE RS AE U7
S5 U8 ERE S IR RS A HCT 116 ZHff i M s
TR, DUHGIE R RAE DR RE TR 7 Hh B2
R, EERA ISR TR R R RS AR AR
— P AR AE R SR & (AT f 74 Huebner & 17
eI R A CRC 4IRS A A G IS JR e S N7 XS IR
M R A, E B BOE % R R 7 2 (activating
transcription factor 2, ATF2) Fe[RGge ] it i 12
Ro PAEIXERR AL A CRCEEFFRE T#H)

7 v,
3 REMRE

i bRk, CRCBMIRBILERT 5T CRCRIFHLH]
IR T ST T RS T E B R, N

Maradonna
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Table 2 The summary of characteristics and applications of currently used CRC animal models
NTS A
T 4y 5 S /w%{%@m L) —
Model 7 0™ emE@R RERR REEA BR B MEEE s
classifi - Induction Species Relates to Mutant Limitation Metastasis Application Reference
cation mode compour?ds gene
and cell lines
BrR4EWH BAM C57BL. - - RERRE % AR [16-17]
E R BALB/c-nu /g
it BAREIES C57BL/6 /R = - ZASERIEINS % IREXHER (18]
=)
LAY BENESE F34KRR PhIP.IQ Apc  PhIPIESREM Krasi wammps (81
S&n B Tp53 HE R B =R
F344 K5 MNNG.MNU  Apc.Kras 5l|2Z8EE MR = 2 [24]
F344 K5 DMBA Apc.Kras 5|RZ2EEHREME - [22]
F344 X & . A/l DMH.AOM Apc.Kras EERIEHE, DR 7 [27]
INER
F344 X & .ICR  AOM/DSS Apc.Kras Wh/ViER x [24, 31]
IR
B E R CDX1&E BALB/c. C57BL/ @ ) e R A2 CRC T RIFEIME  [33]
fi 6/NER T26.MC38 VAL HOR REW, Wit
PDX {& 8 BEERE /AN . HCT116.HT29, BUAK(2-4108), AIREER wEW, FR [38-39]
NIBE /N LIM1215, - RAE IRPEER gl
SW480.SW620 HRTHAT B
ERE T Apcseisigsx Apc™ IR - Apc  WHRZER MBEPEN RZER MriEEE [56]
it ki) 7 A, k&M
Apc®.  Apct* - Apc  HRZER WBEPEN RZER o ReEE (7,29
1 Apc'®EN N, 7 bl
Apc  CKO/LSL- - Apc. Kras FFie% [60]
Kras )\
Apc™n - Apc.  EwlE HZER R=H%% [29]
Smad3 ™" Smad3g;
Apc7s" & Smad4
Smad4*""INER,
Apc"ps3it - Apc.p53 i x 57]
Apcﬂ/+p53RWZH/+
INER
IKAPINER - Apc.Kras. E&piE FFFOAD [61]
p53
HitERE T Kras®'?® - Kras. - 12% ~25% B9 [62]
] Tgfbr2 NG Tgfbr2 AN R 2
S
45 FRBR Sk A
Vil-Cre; Braf'®’ - BRAF.p53 - 15% 4% 7 Z| itk [63]
E/+ . p53LsLRI2 BTN AHED
H/F/’/J\EE'EL
HNPCC MIRT" . Msh2” - = HRIETFEREMHERE X [21]
Msh6™ I\,
IBD-CRC 107" o 12t - - REMBEER SHE L [64-65]
Muc2" /NG, EpE=Al)
ApcZeTHER Pirc: F344/NTac- - Apc  ANBEXRBERRE R X LEWIBE  [69-70, 63]
Apcam™ K& TR
ApcREERE KAD K - Apc  ABERME,ZEEAOM/ F A=K7kl (71
DSSEX& 1B SR £
ApcEEHERL Apc®! ¥ - Apc  BRERPE IR % BUEZHR [73]
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CRCEBR AR SRR iR it T R L
BABREIHFEG.

RESIREAE CRCIH S BEEER N AT/,
B RTFAE — L P A AN R PR MR vl IEAIRAE
AL B B AR R i R, AR 5T e B T8 HY
W=, H%c, EVHIET, HER TR E B,
MIBAE R T G RE R A, P45 & HLA AN ] 2 7
Fshd (Unfaes S BEmafeal), Il
ZTHHE T CRC AR AL R AAETTBOR
HR, AR, s RN A &
Z, AR, BB, 45RE, stk
FABGFIIATY CRCIZBERTIETERE . &/, 7£CRCHAL
WFETTH, RAER R AL B RE B P 25 IR 7 BOUR
S MRATZI T R OB MR . ERSHEES T IRT
MELTT T RE ORI ER L, AR TR
B S IAF R AFTTE, IERmERR, B4
M. PRASRDIREOR, REFERFREOR, At
CRC AT HGARNANRT, o245 & B A
B PR B, 2 ML SR, RIS
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RS, JFNCRCHTG . ZWiliasr 2t EAR
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ATRRELRHMYRZENREZNGH—AEWZREGT), FRETERLRDVEREE. EMMNE, B81EEFR
BRF (LHRzpEEEE) (2017538 1 HIEITHR) 1 (Llamy @FCEHEEIER) (GB/T35892—2018) &, ANESE
BEERENEZRT XTI TRARBSRERIEBRHEIR (M ARRIVE 2.0 IGP 2012, IAVE Guidelines 20105 ) . E i,
AT B S RN LRAREHFEEFELRNNEANSCERXNS. E—LEARERIZPNT:
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MEEADYMPERY LR B ZTRELER, HEEXFIEENMFTIERS.
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HERS.
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