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Advances in the construction of rodent LPA models using JSRV
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Abstract In order to address the question of construct the rodent lepidic predominant adenocarcinomas (LPA) model,
retrovirus  ( JSRV ) “JSRv 7,

“adenococinomas” and “mouse model” as keywords. The related literatures were reviewed and summarized. The

literatures related to LPA wusing Jaagsiekte sheep were searched by using
results showed that:Numerous studies demonstrated that JSRV-mediated rodent cell transformation mainly depended on
non-receptor-dependent mechanisms, through PI3K/Akt and Ras/MEK/MAPK signaling pathways. The main construction
method was transfecting plasmid into cells or to breed transgenic animals. The rodent LPA model constructed using
JSRV based on complete bioinformatics data was optimal model for further study of the pathogenic mechanism of LPA
molecules. However, the pathogenesis of LPA and the targeted drug for different stages of LPA need further studies.
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1F I 5% 5495 25 W AR (Orthorovirinae) , 2 8 [ % 5% 9%
7 J@ (B retrovirus), i 2 R & 1 M (Ovine
herpesvirus [ YU | JSRV R i3 3% % B 15 & 40
e 5t s R PR 3 L T R R e B B Y R L P Ceno)
AR R, eno 5 S B R 2R IR R
(Envelope protein, Env), Env i i ¥ K 45 ¥ 5%
( Transmembrane protein) i i & ( Cytoplasmic
tail) 45 24 B2 (Y590) 15 20 Jifg [ 2 1t 52 14 15 W1 ot i
Wi i B 2 ( Hyaluronidase 2, Hyal2) 25 &, #0 #i
Hyal2 5% 5 2 1% B (Recepteurd’ origine nantais,
RON) 5 G, 52 1 40 A% 8 AH OG5 S I Rk, e
s 1l R LA

H ARG, OPA i ] — B G A N S il i
J& (Bronchoalveolar carcinoma, BAC) [ W 57 #54
Ll 2011 4F br Wi % P 2 (International
Association for the Study of Lung Cancer) . 3% [ i
B} EE 4 (American Thoracic Society) . B i I
75 272> (European Respiratory Society) Bk& %f BAC
HEAT T S AN BN 43 2K v 8 T R 4 K A il
M4 (Lepidic predominant adenocarcinomas, LPA)
B E AR B B WAL LPA BRI K R K
TGN AS T 12 W s B2 R AE O il v 11 7Y 1 R A
JRL AN SR b B AN G R IR kb 2 SR AE A
ML, 2 OPA s e O N LPA B9 R4 B
RREAYL

TER A 7 v, 2 B8 g7 K- Ag i s
i F0 Bl Wy 7 A R R A 20 A ARG OPA 5 191 1R
MEFC R AR o b A S N TR e R R A A
KR BEAR A TR R, R e 3 PR 4
BN ISRV 5 88 4 2 HAR A A B L 4L 4
AR RO i R B R LPA il & B
AIAFSE LPA B2« BURHLEE M F 2 F BV . o g
W Bl SR AR BT R A T L A R A 5N
HA B2 [F IR i LA Al LPA #5580 i 31 Y
T . B B A R R R K H
PRI I B e SR Ml A S PR 3l ) 2 70z g T R
WEFE BE IR 7 R 8 1 o0 R A R L A 2 Ak
PRI 2= A BE 25 F & v i I T H 25 732 R T IR 2
YR 43 OB BIL I | 9 28 R T 09 25 W6 T BB R0 AR
N BE 2 IE ) FR B

JSRV ¥4 2 1 Wh 5 ) ¥ LPA 184 G 4% 1 B
LPA 320 21U 71 . AT S it LPA A5 F 2, &
giigs LPA 43724k & H T 9 LPA f% y AR

WS PIET . h T f# JSRV #4 @k 15 25 LPA 3y
LAY ) AH SC B 5 3 S R R A 5T B AR B ST AR LA
“JSRV ,adenocarcinomas, mouse model” ¥ 2 id] ,
R BRI IR 3, X SCIREEAT 28 G IR R o3 BT,
A JaIF Rk LPA BE A MEAIR YT T B . 0 1 oK e Y
LPA #ju) 25 Yy 42 BIS I

1 LPAEBMHEERE

M V28 LPA BRI AL f 2K 2 Fh BRI 3 A
1255 BV A B PR A 1 R LA B B TR 5 AT
o5 BE BAASE DY 3 AR A 2 P BE A RO
AL 2Kk 6 (Adenoassociated virus 6, AAV6)
% M % B 40 ( Simian vacuolating virus 40,
SVAOH . AAVE T [ B G AR, AR 5 fik &
T AR SOV REAE IR R 2 5 Y D A e 50
SRR R LPA MBI KSY . AAV 6/JSRV env
B4 T 5 Ay b s i R 3 S I R TR R S A
ANERBER ALY . A IR RIITT S i AN R
T8 2 T i AR R T i B A T AL Sl O A R
Jo e S5, DI THTAS SF- B O R AT 2T A4l s ZH 2 L4 SR
PR 36 11 B0 b R 2 Jif R A S b R A i B AL 1
B 20 B AR AL L T ISR SR AR R k. Sy —Fb
SV40 #Hfk T 1974 415 Wk i Al H A E 15 20
ZINAEY . —ff SVA0/ISRV env T3 BAE L4l A
— B IE M Bt C(Surfactant protein C,SPC)
B HG i A AR Al O 20 N BUIE iR BT
S, SPC S Ml 11 79 1 7 40 A5 75 40 - 6 3
JSRYV 75 2 ifg 2 187 14 RS B 15 42 2F 40 B 7 1 .
EA FFT 4 R R ¥ SPC/JSRV env/SV40 i
TE S 3 FVB/N /NRIRIG 3845 2 /N LPA %
B AR R L/NRTE 7 A In LPA R A HR45N
562 & 2 /NERAE 6 A IRES LPA BHERL 7105,

P 3 2 Fiofig 35 200K AAVE K AR AE
7 A5 o S 4 6 0 ASXT A 5 ik i Y R A BOR L
WORMNFIEH RAUR . SVA0 34K B AR i B f e
PEAF R IR = B 246 A SPC R Bedk A7 IR iR
TR S R AR AR K AR BRI AT DAAR
Him BT RIF 9 DR 1) S 8 R AT A R

UEAh, B R LPA FUBEAY Y B A% ok St 2
Pl —Fh Ryt HA BRZE09 pcDNA 3.1 JfiR 5 55 —
P HIS #5259 pcDNA 4.0 RS, Jorr,
peDNA 3. 1 Bk f7 i AR MIEHEEA A
(Surfactant protein A,SPA) &5 &R, H/EH
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2019 4 55 24 &

J5 3 [ 95 B &% MK i A SPC H BE©, SPA/JSRV
env/pcDNA 3.1 9 4 HI 77 Xy 52 4 09 (9 1 1l i
G B A JEAR /N LR I A LPA g # AR
AL AERTEB JSRV env Fik & A E; F1 AR £
LPA 55 B A8 fk ., &6 43 M 2 J5 A8 38 % 3 T 0R i
-, peDNA 4. 0 J5ikz JC 7 4 A HAih A BL . JSRV
env/pcDNA 4.0 i i B2 # ik i 35 B T 5 8 4 94 i
B /N BROBLIRE o 3 S A T /N B IR BT () LPA
IR BN BRI L B IR RT L, B R IR Rk
A ISRV eno EH T Wi th 25 3 ¥y, 808 1E LA 30
2 Jg BT il 70 i 400 i £ R D 4n et . |
T 0 T S8 4R 38 B B TSRV env BELA% 3235 k5] i
BT A A A i BRI . Hede IR 2 Fh A EORE
M, pcDNA 3.1 ik 75 246 A SPA K B it 17 2
forE S 4 R X K, 1T peDNA 4. 0 ik A T7
T AL A B AT R K T Sk mT DABOR B
PAEHESUE .

9o 2 A0 A R A TR R LA TR S T A TR
Pl « 75 7 MR B R 5 A1 e A 0 AR 1 e A A )
BRI AR I A WK B M R s A% TR S R
N\t R A I 6 R 40 2 Dol SR S R A )
BIRT o ZF L AT AL A0 IE R /N B A TORS M L
S AU SVA0 i 15 A 5 1075 % H 782 Bk i AL /1N
BRI AR VA TR 0% i S R L I AAV6 R
BE R 5 0175 X6 B 2 (e 78 /0 AT o L bR ol i A, A
WAE M peDNA 4. 0 kL8844

2 LPA #EEZSEKS PhIE 2515

2018 AF A BRI AE P W R 48 . KA A
1 810 J3 Ji i 3 42 9 191 A1 960 J3 8 hE BE T2 9 191 o il
St R R (11, 6 %0) FIBET# (18. 4 %0) ¥y HEH 25 —
b ek g . iR 2 T 2 1 BT 25 9 1
PRI FH o DAL I F 50 b 968 £ 5 3 B B A G 1 25 3R 9T
L o A

TEAR SN 40 R 56 7, ISRV Env 18 5 2 AL il
FEAL AN - Z RIS AIL I AN AR 2 AR AL . %
PR HL G A 4R A - Alla 55 BRI 40 2F LR
K dn Mg % 88 JSRV Env £ T % & Hayl2 #i%
RON {5 53l % 5| 2 40 i 5% b s Varela %5 BF 58 A
KR b A (BEAS-2B) Bf L & 3 JSRV Env 4%
4 Hayl2 #7% RON {55 5| gtk . 42
PRAR A ML ] 9 BIF 55 A = Liv 250 8F 58 /N BB &1 4 41
firf JSRV Env 7] DL &8 M 57 R DX 3300 i AR 1 L i

3-8 Wl ( Phosphatidylinositol 3'-kinase-serine, PI3K)/
T 1% E# B(Threonine kinase, Akt) 5 Z¢ 5| 3 4 fifd
Ak s Maeda 2202 fF9¢ NIH 3T3 4t JSRV Env
REBS TG Akt/mTOR {5 5 id I 942 20 1l 7% 1k .
-1 B ik K £ 4 (Renin-angiotensin system) /%%
24 5 41 i A1 % B (Mitogen-activated protein kinase,
MEK) /22 %4 J5i 1% 1k 2 H ¥ i ( Mitogen-activated
protein kinase, MAPK) & % 1k iy 2 701 i& 12, p38
MAPK X 41 a4 4k &2 671 98 4% 4F F s Johnson™* #f 5%
TE R 40 it (Madin-darby canine kidney) H' JSRV
Env 1] UK #E T Hayl2 4 5 40l # fk s Thomas
SEUT TR AT HE AR (DF-1) th JSRV Env #] LA
KA Hayl2 Z AR5 401 AL

e s A A rf, PISK R mTOR A5 538
A R A 7 A B A AR G o AR T AR
TR RERET/EH., ISRV env Wii531Y) LPA Kl
i PI3K/Akt/mTOR L K MAPK i J2 3 2380 1)
R, Chitra E 551 F F 2 11 %08 B3 ik
BG4 . ISRV env /NEL LPA #5 MAPK {5
“Fil % b p38 MAPK . pdd/42 ERK i 5 9 5 PR 1L -
Akt {5538 % I+ Akt Thr308 J Serd73 v 55 4 W 1k
e ALK = INBEHRETE ISRV eno 4k NIH
3T3 R4 o #3458 ISRV env ¥ 1§ MAPK K&
Akt/mTOR {55 i # #F — P FE AR B W AR ¢ 8 A
Beclin-1 F1 LC3 ik, S B M A mgK-F L. 1B
RS i 4R ) PISK/ Akt/mTOR {5 53 [ 5%
M) 96 3 B 5 v B 52 400 JHEL 3% 4 R R I R B T A2 AR I
f& 1(Programmed cell death 1) 3315, MAPK £ i#
00 N R 40 A K 7 (Vascular endothelial
growth factor) i I L4 I i = 5 I i 12 1 K
sl PISK/Akt/mTOR A& MAPK {5 538 %
WY SEEE RN 43 F ERKL/2 8 RE 8 2 5 10 ) 40 ity
P8 T A i B 0 5 B F (Hypoxia inducible
factor) ., — % fb & (Fractional exhaled nitric oxide) .
A ATl 2(Cyclooxygenase-2) i) F2 8017 4% | Af
1 :PISK/Akt/mTOR K MAPK {5 % i % 1& {4 5b
20 i 5 A1 6 A B ) SO R R v ) 4 AR
AALAT LA 5 40 i 3G 8 A2 o AR v R R T A
b A8 0 52 e i IR B PR B L A A5 A K PR 7 T R Il
EHEN.Z 5 MR EE L.

TE S AR i it 245 38 55 o, 30 ) MAPK {5 5 58
S A o N T 0 B ) U T SR
MAPK i@ #§ A AT DL B 322 08 75 5% 18 1 1 5 0
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P % 1 (P glycoprotein) £ 2 it 25 1 56 & 1
(multidrug resistance related protein) . Jifi i} 25 & [
(lung resistance related protein) , i 8 13 52 i 55 5%
AR IR 2 A A R A R Y
i MAPK 553 #% B 2 A7 207 1k 2 2451t 25 19
FEETFBY L LR Sh B 25 10 b, S 5
B 2 25T 25 ME I SC TR ERKL /20 i H A
Jii 958 S AR o iR 4 40 ERK1/2 LA K PGP i
FIRIKV- W3 R T 5 B A 4L 3 R W it R 1
B 245 iR A% S WOE 1) ERK/2 G B%, B R fb ERK
IS il 988 22 24 1t 24 56 Rl (multidrugresistance gene,
MDR) i 57 245 45 DI A 52 1 D o I I 470 98 245 4 ik
pEP 2 E Al 4. PISK/Akt/mTOR fil MAPK {&
53 [ 3 E o R s B 1 MDR DL R SR
A IR M A S 5 R 2 2 T 2 Sl R
1 JSRV env §5 3L /N LPA BRI p PI3SK/Akt/
mTOR FI MAPK {5 5 #% [ MAPK,ERK, Akt
M7 A8 SR AHBAE F S B X 5% 32 8 & 1 . MDR LA
N Bt S5 A AR 1 T M A5 D TR T T 5, Dy i e i e
T 245 P 4 AL BT 1 A 5 S

3 JSRVenv #HERF/NR LPA KB LEYFER
FHT

NS HE TR A0 R 45 A s =X AR iy 6 TR 2000 ) 5
A B A AR gE UE A 3 DA AR R o s
J7 (Precision medicine) #E& 0042 H, B gy % T 98 4E
(2T 3% Wit A PR . R BE, &1 X TSRV env
FeRER/INEL LPA B RL PR AT 28 )17 22 0 A AR
A LAAS 2 22 il g A ) 2 A5 i ) (Biomarker) {5 &
AT LA SRy A J TR FARG I IS 9 R A TN 8 < 1) ER
2% o HY TR R R AR AR AN W A PR O AR S
IEI A2 W L AT R TR ST . LA R
Bl R B E R AR LG B A S 5~ 10
A5 iR 0 12 S AR e g e 0 L R AR
Yifs B2E e 8 LPA R AW 4n B9 . fig
WKL LPA 297 HORS . 0K i B2 7 4 1] I R
N, K iZ 4 LPA A 1E B 8dE. n 8 LPA
RPN Y e S N

Chang 2 D My E £ (9 TSRV eno B 3£ /N
HEATRE R L A 4 B BB AT MR 3D 4 i AR
PR 20 L RNA AT S 450, SRIR 45 R R
B3 g 2 3 AR — A Ak % 43 AT 4K 1 (Ingenuity
Pathway Analysis) 4= A4 W) 2 DI REHRE R M 4% 45 &

N 2B N MaraCards, 25 & 3F fli ¥ & i
(Lysozyme,LYZ) , % i i 55 M 34 0 & A 3 & X%
Ji% 51 1 (Batericidal permeability increasing protein
fold containing family a member 1,BPIFA1), #pM &k
K+ B ® 4 % [ (Recombinant Complement Factor
B, CFB) fil 5 £t &k & ¥ % & (Aryl hydrocarbon
receptor, AHROZE Bl LPA #5258 i i 72 v e 31 5C
HEAE R, X — WF S A R 5 N AR N g B PE i
(Nonsmall-cell lung cancer, NSCLC) #iff 5¢ 4t H FL 4
— 0, He LYZ FEEmEAERKE T B
(Transforming growth factor ) F 5% Sk 2 /Y
20 if A 1 5 40 2 R 5 R A i s BPIF AL
A BT b R 40 A A A IR BT R s CFB 75
NSCLC #3215 i e 240 o 4% #2 - s AHR @i EGFR
155 4 5 30 I8 5 e g A B BT . HAN SR %
NSCLC #F A7 1 % i H H 1 0 2k Rl FE AL & LY Z,
BPIFAI.CFB fl1 AHR 53, DL L5 iR 1
FW ISRV env Wi 12 LPA FLHI5 A LPA g
BEHUR N T RA—E. JSRV env Wi1535 LPA FH
AEWE N LPA W) hn TR IRt 2 S HF
JAJE LPA R Wr Koks i B2 7 1 2 4 T A 209
g 2%

4 LPA #E 5 JhygE g IR

LPA AN AN 3R B0 i 28 845 46 2l 4%, o 47 76 i . |
2 40 e A B ) R R A Y AR AT X B AR
0 i Fir Ak i N A B6 BT B, BE MR R BR BE (The
tumor microenvironment, TME) 48 fk, M & 5
TME BEAH B K AF A B2 i SCAH B 45 e . AH B3}
G, S BUAR R A ) 2 vh B A% O T T H e, i
e 4 i A 3 i (Extracellular matrix, ECM) & TME
14 F AL RAR 2 o 7 W] SR (Hiyaluronic acid) , 5
M2 M (Elastin) , £ 3% %5 1 (Fibronectin) , JZ #4 % &
[ ( Laminin) , ## & 4 ( Glycoprotein) fl 2§ 1 £ ¥#
(Plasmin) % Z Fp i 436 W 3D K43 F [ 2% . )2 5
S A KL R MR, ECM 22 31 3L i
i i (Matrix-degrading enzyme) ¥ 77, U1 3L i & )@
[ fff (Matrix metalloproteinase, MMP) 1 i Ji fitd
(Collagenase) Z5 i 4", sk ECM & 1 vl LA
P TME A28, By 1k Mg 55 880 . R w14 3h 4
LPA # 8, ¥ fin MMP K % fb 49 >k K 1
(Transforming nanoparticles) fE i 5 ECM 28
M AR TME i8St g 2E 4 0 i) i g 42 2807
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Chang %51 %2 T 13 5412 o T B M 1)
HEH¥Z5 TME §#837. o] Al 8 i 558 JSRV
env Wi 2% LPA #iRIAf E—25 T LPA 5 TME
M EAE S R IF &3 ECM FasE vk i P b 259
Shy T B i 982 3 Jre LA ) e R A LB

5 IMNESRE

ARWFGE N LPA BRI £ 7 3k LPA B 5
i S 2 AL LPA BRL A Y (E B2 4 S T
PEAT B LA . 7 LPA SRS A kb, i T
P LPA BRYJC 1 3 B AL H#E ISRV envs HAX T KL
P LPA 7 T8 HEBU8 . 5 1 L/ B [ 4 476
NG I R A AL BRI A r vk, R T
LPA B85 5 58 B 5 i 25 B0, 02 8 AR 1)
PI3K/Akt/mTOR fl MAPK {3 & i % # MAPK .
ERK . Akt (7 25 #L i I IF & X b kg 254 . K+
LPA BRI Y05 824 50 B 5 H A3k F 2% 56 P 4 2 %
0 U5 s ) LPA BRI ISHE A8 42101 . 4 J5 AT EE A
Z 2 2 BRI 2 AR A 2 55O B 58 45 R 25 6 )
BT BUREHLE AW o LPA 385 22 5008 I 4% . w6 o
Sl S DR SR T D e i R B % 4

& P Rrid ,JSRV env Wik sh 4 LPA #& &I n] P
ST LR LPA A 3R Ak, R Ge b [ Bk LPA AN ]
99 WY B, DR G AR S 4RI PR A2 97 O Tl A R T
REVER . LB TALEN F1 CRISP/Cas9 437 £ R
F1Ry S J R a0 g sl S R T R N B R K R I
I ASE R b A AR K 0 . R Ok LT LPA B
YRR AT LIRS W 07 58 B 220 T R AN T & R i o
L LPA MMEARIRIT %
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