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[ Abstract]  Malignant pancreatic cancers show a high degree of malignancy, a poor prognosis, and high rates of
morbidity and mortality. Mouse models of pancreatic cancer demonstrate certain characteristics of human pancreatic tumors
and are useful for studying cancer prevention and treatment. Mouse models are divided into induced, transplanted, and
genetically engineered models, each of which shows specific characteristics of human pancreatic cancer. Various mouse
models are reviewed in the present report.
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Table 1 Preclinical study of PDX model to evaluate the efficacy of PDAC drugs

4 W Ji R 37 PDX (%) A Eit7)] SCHik
Year Research type Tumor location PDX (NO.) Targets Drugs References
PIg S . . -
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2012 T . KT 2 CHK1 AZD7762 [18]
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e B |
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2019 Therapy Subeutaneous 2 BET protein, PARP JQ1, olaparib [22]

KA EAE R — R RSN R G, W] e A
PMRNAL &5 B Y R, T T AR A 80
e R R 2 E R AR S W Y
D SN AR AR R T AR R L DI AR S R
AT Y N R s 1 G SR R S 2 = i P e S
TR RE SR L — T AR (R A 1 EORR R  )
TR A AE 2 d T 3 B RESE MY . Seino
SR CRISPR/ Cas9 RGN S XM BT T
PDAC 3K 3 3£ K ( Kras , Cdkn2a . Smad4 F1 Tp53) %
B g E 0 R A E A A T BALB/c #RRE
T, 7 R EE N B PDAC /N, 4554 9
iR JE 4 SRS ER BT A bR R A S R A
fipgs 2 X 5 PDAC 4H812EAH L,

2.2 BRBRERRGENEE

Jer A7 J i A5 R 2 e Ao JRE R D S SR 4 L
VR P T e A0 LA A S ST R S R R AR A
AL AT R P AR S 57 2 647 b 98 — 18 FAH T AR HT, i
ARSI R T IR T I 0 45 Sk RV v | SR T
A8 R S M 3R 8 A B 5T L) R nT &2 A I DR 1 L
HLIR A A Ty 3k B R M B K, M A B B, SR R
BRP
2.2, 1 [RIF A RS AR AR A

Adjuto-Saccone %57 R 5% 10° cells/100 L
PKAA /]y B A ik 98 40 e J5 A5,V S Inkda/Arf™"

LSL-Kras®"" ¥ 3L /N FUFR R, IERH TNF-a 15 5/ R
figg R Bk 87 AH O¢ A 4T 4E 48 M ( cancer-associated
fibroblasts, CAFs ) ¥4 fill, #8 7~ T J 98 & R 1) T4 1 -
B FEAL LR, 55 — T 5T, K 1 x 10° cells/100
L DT6606 /) Bl ik i 96 [ A2 1 4 CS7BL/6 /)N B
JRE , T 4 G R ) SRR /S R B PP A VVL-
21 ¥ B R 9 1 D[R] PD-1 B 44 1 5 B i A
FH AR 53 348 R FH R AR B2 /1N BUASE 72 i e
R DA AU A BB L PEA VVL-21 B 4 i 98 1R
JHP . Hwang 452724 PANO2 /)N BUBRHR 40 & T
TEST SRR B0 o A e g B, 32 R B AL AR A
C57BL/6 1 e FE IF- VTR ML, 2 <7 MU0 5 D Ao [ 9/
FRUBE R A A 25 R R I, MDD B3 i 48 5 Ao [ 5
/1N RO i 98 /D BRUASE 78 b o e A K RI E RRG , A
v SRS A L R — R TR T 1
2.2.2 SRR AR AR Y

H T R 2 A IR 2 0, e Ik J s 40 L 3R iy ¢
0252 Y64 11 ( green fluorescent protein, GFP) 4T {f1,%%¢
YEEE F (red fluorescent protein, RFP') %% ) ik K] m§ &
O B Mg S, XF T AL W I R F J5 . Moreno
2005 50 WL 9 3 x 10°/mL PANC-1-GFP 4 ffl %
WAL BALB/ ¢ R RUBE IR , 12y 7 S b B A6
e g /N BB RS I A UG 25 2R R e 14
RRBEA ) Iv) 48 & 25 19 O, LR BRI A IS i



716 rfE SRS B AR 2022 4E 9 H A5 30 B S Acta Lab Anim Sci Sin, September 2022, Vol. 30, No. 5

ZHLUERS . 2020 45, SR 1 S0 % O BESE N B o)
S5 x 10°~5 x 107 BB F R IR IS 40 B R4
LA T SR/ BRUBR AR 2 N 5 % 107 I R ok
VRIS A5 B B A2 A S/ BRUBR A R I, 1l A
SRR A N AR AR B (intraductal transplantation
of organoids, 1GO ) Ji Jif g /]~ FURES 74 1 JER Jig & P9 #% A
AR E AR I /N BB ALY 160 AR AR T
BT PR R T S B A ke B B R R IR S D i
REA BB 45 M58 R G0 N R 28 0 A0 i B 4 2=
ZPEE SN R B R A e, iR
AR SN 2 4% B R AL /) BRUASE RSP N 28 Jig fiR o B
HEAL,

3 EEIR/DMRRRERE

ANE R O 2 R B2 st A% 5L | 3R W ist
IR S5 o PR 3k PRR 808 R S i 8 A
UM AR R R S B AR R I B 3
PRI | 7 9 5 DRI T /) B A 7 e PRI o A 7 JiR
JR IR R PR AR /N BB B B PRI TR /) B0 e it 9
DR 53 B 0 2 43— S R TP Al XoF i i 98 1) 2B 2
FR R, A TR AR /N BRURSE AL Ay ik PR i
PR A6 T R A G e o7 vk BRI AT SR Y PR AN TR
Z Pt S D TR /)N BRSS9 IR b B2 Y
FEIRAERBARE S . T Kras 2848 R JE LU 5 2k
e 1 e i P e (4 22 301, R] 0kt 2 5 DR ) e R TR /N i
PDAC FF AL PP I 2B B8 TT % 31 F T I PR i
5T, B UL TR /N R AL JE T Kras 5878 Fl
b PR S i S AR I i, A SC 32 A 4 H iR Y
JUR/INEUSERY
3.1 PDX-1-Cre, LSL-Kras®*", LSL-Trp53R"*""~
HERE/NR

Hingorani %[34] @57 ¥ [m) PDX-1-Cre /) BB IR
[F]As} 235 Kras®?” il Tlrp53Rl72H RO LR, 8 ~
10 J& ¥ PDX-1-Cre. LSL-KmSClZD\ LSL-Trp53R172H/_
(KPC) /MR LI PanIN 57275 10 AR LUG /N ER
A TG E  TRVE 7t 55 N 2S5 A B s DR ARy
fiE (M9 B, i A0 B3 BHLZE | MK ), BLTE 12
ANATISET: . HEUR R o 5 KA, e
b33k CK19, AF AR 5 AR & AR AL, AT
FENRFI KPC /INEBEFE PDAC 14 % 8 7% R
MHRSEIRITE ™ . KPC BERLEHTSE PDAC %
(R PR AR RS 2 —

3.2 PDXI1-Cre, KrasG12D, Inkda/Arf™"™™ % &
E/INER

FRH IR B RE 22 W INK4A B2 {2 2 Inkda/
Arf ( Cdkn2a ) 5 DA 8 5 > BRAT ] — 4 2H B 43 s
RB/INRA S A BB E S . Aguirre 2557 155
f§i [ Cre /- SHIZEAE Kras (Kras®™?) ¥0G A1 &5 10
Ink4/ Axf Jiffgg 410 i) 45 o7 i PRI R G S 57 3 S PR (1) e ok
/N, Z5SR B BU/NRAE 7 ~ 11 JE WA H B R
W R K IR RS BB B L TR B A RE IR
HAUHHEE R WoR , PI ATAGI 2) PanIN-1 572,12
S0 R S A AR, e /N BRI AAOE 28 5 N R =
AL, PERE T MRS T 2 OB AT R R
PR BUREAE W] T 4l o e v AR K 4
HRRYT o
3.3 Hfth

R ge A Ik 30 AR [R] 0 e SE PR /N BB Y HL
HA KRR RS FT Kras 2878 B FE RN
Bl it p53 Mist Smad4  TGFB KR 4k 55 58 248
FTAB A I B8 5 325 DR /N RUBE R 04 g oh—
S 358 A P JR AR 5 5 AT /DN BRRRE TRY JR — A s A Sk
K27, 4N Brea2 2878 /)N BUTE B IR e L IR 9 15 5
TNRMERRK,

4 BRAERE/DRRBRI LGRS

AR /I B 0 o IO o & A R R Ay T L
HAAIT IR ke 5 B E B, 3 FAREZE
R AR /N BB R A 45 1 B S R AR SRR AE (3R
2), SN RUBLRLE 5T PanIN 9 48 5o 72
AR . BT R A AR g /) BROASE 78 R g
AP ATIN 7E  F F EA R A K R 2 W AL
{ER D e e A% LI 24 49 s g I 55 N D e 38
PRI BEAR —3%, TR R A Y T g /0 BRUASE 75 M 455
TR AR DA K S RS AT, L R IR B A
ot/ NSRS, 2 T i-Ah BT b K525, )
PRSI A /N AR R T s, 2 T
IRIT . FED TR /N BUAT T 48 9 1 i 9 A S S 1A
FESEIR ML B T B0 58 87 v Gl AL e e
7)) FFPPAR T B A i SR W, (E I g JUR i 1 i iR R
PRI Tk 2 3% DA sl i & 2 | X 5 N 2K e i A 9
() AT A DX 33, S ) i i i /I SRS 784 11 R A1 T
TR LIS, B854 18 19 /N A AR 2L
AT/ NS A M 22 5K, R AT T T A N
TRk /N RO TR AR IR (I 5T, B2, AR I /)N B
Ry S AR A 5T S ASE R FE R AR 22 A



[ SIS SRR 2022 459 A5 30 555 5 8 Acta Lab Anim Sci Sin ,September 2022, Vol. 30, No. 5

717

K2 BRI/ BRI Bk

Table 2 Advantages and disadvantages of pancreatic cancer mouse models

FRI A Y A B
Model type Advantages Disadvantages
FET A ELAS B A T URT 5 T ] R 5
R JR 3 2 A
51 U WA 533 1 %78 PR AR

Induce mouse model

CDX
PDX

SRR AR N
GBS

In  wvivo  orthotopic
organoid

mouse models

Je P TR D R A
Genetically
engineered

mouse models

Low cost, easy operation, occur

KT e HhER
JE A e e
Subcutaneous. easy operation, easy repeat

Orthotopic. metastasis

R B W AR, B S B
FVFPFASRE AR T R0 E R R e R I
T PDX B R AR T DL 285 i3 /) BT I
TR R BORRAE ; I3 PDX LR R R

Most closely resemble mutational spectrum of a
patient  including  heterogeneity, allow
assessment of targeted therapeutics and a means
to identify patient-specific treatment, can be
serially passaged through multiple mice and
features ,

maintain most orthotopic

PDX metastases

NRZE & BTG KR 4TS 55 AV R DR AT R
PR PanIN Flf 28 Pk BRI ; SO VFITAG
A M P 0 O e BT ) T TR i

Organoids can be cultured indefinitely and
cryopreserved, orthotopic transplantation leads
to PanIN and invasive Pancretic cancer, allow
assessment of malignant processes of ductal cells

and novel interventions

R RN LS 5 PR B S e R
Gt MR A A R, B B s PanlN 5 FLiA PEA T
UL IRrS

Informative for involvement of particular genetic
mutations, Competent immune system, tumor
arise in pancreas, metastasis; PanIN, allow

assessment of novel immunotherapy

High mortality, not all tumor formation, the
relationship between the length of induction and

the development of lesions is not clear

it EEGE R B /0 B (/0 B 3T 200 M 2R A6 8 5
Ab) s ToIMR S B A0 R 2 A AR E T

Need immunodeficiency mice ( except in mouse
cell tumor cell line models ), no tumor

heterogeneity , cell lines lack biological stability

GLPE R GL AN ) 5 AR5 5 (LR T 35 G4
AR VIR ¥ b JeA
Immune system has to be suppressed, costly,

limited to biopsy samples or resectable tumors

JRAS TR 5 IR SR AL 52 W0 N\ R4 B 0 1 #5 F
FEHBEBRIE /N

Costly, high levels of necrosis in tumor samples
prevents organoid generation, human organoids

require immunodeficient mice

AR TR FE IR 5 5 PR B A N A A A 7 T 4
JHL 5 B T 96 240 5 22 A ]

Costly and time consume, genetic modification
present from birth and in all cells, all tumor cell

have same mutations
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