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Abstract ; The advancement of animal genomics has progressively established the zinc—finger transcription factor PLAG1 ( pleomorphic ade-
noma gene 1) as a central regulator in early growth and body size determination in animals. This review systematically elucidates the biologi-
cal significance of this gene from three key dimensions. Firstly, it focuses on clarifying the molecular basis by which PLAG1, as a nuclear
transcription factor, regulates cell proliferation, differentiation, and apoptosis through promoter—specific binding. Subsequently, it evaluates
the association strength between its genetic variants—including single nucleotide polymorphism ( SNP) , insertions/deletion (InDel), and
copy number variation (CNV) —and growth traits in livestock and pouliry, along with delineating the practical boundaries for their applica-
tion in breeding programs. Finally, it constructs a transcriptional regulatory network orchestrated by PLAGI, revealing its dynamic
mechanism in coordinating skeletal muscle development through multi—level cascade pathways. These findings not only deepen our under-
standing of the principles governing muscle development in domestic animals but, more importantly, provide actionable molecular targets for
precision breeding.

Keywords: PLAGI gene; livestock and poultry; growth and development

Wk F . 2025-11-18; &EH . 2026-03-06

HATH . AR RITH (2024CC006) 5 B84 B AL B 17 4 36 20 H - (2025YJQN19) 5 884 B b7 B A b A B 01 T2 351
(NCG202313)

W—VEH . B, &, Wi, BT R

GRS K, W, BIBRCR, NI L A RS SRy Y TAF, E-mail: 75832024@ qq. com,



- 138 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No. 5

ZIEHE BRI FE L 1 (pleomorphic adenoma gene
1, PLAGL) J2—Fh & A B8 45 0 % st =8
TR 5% 76 T R 22 0 1 R g 1) s Gk o for e v 3
Mg N IR BT @R, PLAGT &
1) 35 A5 A8 S 2 s el BT 4H 2 55 0 A= 2438 IS AR I A =
FEBEAVARRY ) ZERNE 54 Rk E, AR
(AR ) A4 K SHEMHES . YRl
R, PLAGL fEMFLEh A K A BB BA
TSFEIAE IR . A FHLRIBE G o, %3 AT
REi I RS REEE KT (IGF) 55 % e
SER IR, AR EAE IR LB LA AR 240 A AR e
A EE, MRS R L T ERD . A IRE
UESE, PLAG 38 i S0 W AR e LS 3 -3 ( PI3K) -
B B (AKT) -5 SiER, BERRE AR R
TR 322, AT HI R AR P R AE T, XM AR
S B e, mZAEEILATR

BOBisE W, PLAGI JE[R Y DNA P51 A8 5+ 4
WERMEF WK BRE, 2R UES, %R
SN HE N 22 AT R A AR S5, G A Km
Kt AR AR I R S R K SR B A
SELT A P A A A v ) S 3 R e e R AR
XTFWIRERBOR L E, PLAGT 3L 2 804 S8k
R e K R T AR, RN
AOGAE BB A& T AR, B 5 HE
o s Ise

PLAG1 E:PRE R iR45 sh W AR K k& 0 2 ik
B, HEZEBEEARY R C ) 2R, 4
Hr, Putra 251 7E I HLAR B O P S 2 R S P 40 A Y
c. 957A>C 28748, ZRA 5 AKRE B EMC, R
TR A iz i Fp AR R B T R s L b il 7E4R
Hr, Pan &7 R B PLAGT K% P2—del 30 bp FiI
P4—del 45 bp PP indel 17 535 15 TiA: K PR 2 25 AH
Koo WIZEAR G — AL UESE T % N 25 2
P EFXE 1581 Hob E My I SE ARSI B s, 15-bp
indel 28745 5 Z2A™ i R () SC HE A R Motk B 25 ORI,
FEBAERAL G AR | MR IR, e SR L
F SRR, P anlEmIEm T, DIRNEE A
GLEEFIIE M TE S ) XSS R, %A
LSRN R K W B S B R HAA JR B, mIE
RIS FEE W EERC

Hiif, X PLAGL RyMF5R £ 24E rh 7E o & 2k
MU TE , e & & A K R B Sk R G e,
A, BT PLAGL fEZh Y R B EZAEH, A3
B ARG R A 5T R s it g, i A L
WL R 5 EHEE AR MR, DLgsy e i i
WHES X —FRACH B FIRA AL B LY

7, AR & TR AN A SE LA B+
PSS

1 PLAG1 EEME#HSIIREHFE

PLAG] 3L 8 T PLAG SR K%, A4
C2H2 RYBEFR A5 0 i S R -, LSS/ A e 72 6
Hesh & Bt e R B B e R s Y i
BERFENGENE 8 Sk (8ql2) H455 14 SHta
& (BTA14) L& 3 A4MNET, HgE A
N %t DNA 25550 C o S50 sk, kG il 45 T Ui
B 92351, PLAGT JE R 7E 4% 2526 Wy vh il A
Ferk L 1, R4¥ PLAG1 5 PLAGL1, PLAGL2 7E4¢
TeaE F s S I — R T FIAR U, (AEfTR RIS
I RE RN AR AN A] . PLAGT 3= B AE IR G By BE TG
#K, 1 PLAGL1 I PLAGL2 N 7E W AEH L b ) 2 4%
FEPY S PLAGT JEPRIFEA R 45 #4385 Hh A T BE L35 2.,

TEFHLEIZ T, PLAGT 38 3 18 980 35 B 5 3
FIXFHEYE “GRGGC” LIy, TAEHE Eig k.
CAIUEERV, PLAGL Z 5 W5 K 255 5 1 Ik
B, BEREREAERKRET 1 (IGF1) | 23N E
FI3 (MAPK) F1 Hippo %5 24N b5 Sl i,
[l A AN A . e S AR AR L B AN 4
FIBFFEIESS, PLAGT i ¥ 1GF2 Fik KV B
mERALAE SR, EAERNE, K
FIFERZE X3 (BTA14) FEBEAGET 78 B /R 4 Hh bk
AHERFZINERE S, SkE | RESaiiR g
W

TERFEY S, PLAGL %P ih 8 & 51
BEERIJL B3 ZIENS 5SS NE
iR, EHERE B HES Y A HE B A B SRR, N
FRBAIRI], PLAGI St S EUE# AT B, 1M
i RIRN G R B NTEFRAY 33 ] s s 5 T
A K R A 5 3 K A R s Rl 4 AR
iy, PLAGL 53k SMC Zi 6 &EA 1 EAYWIH G
(NCAPG) | P M A% 52 R 4 BH & %) ( LCORL)
A5 T DRI ALY S I [ R 2 PN 246 30 o 8 3 T2 2R A4
MIREFE B, R U AR R

PLAG1 WyZlifig) " B2 i R L 75 fig i AQ ) 5 2o v
ARE PR L SR B b o, T 7E X
(BTA14) e [E 5 4 v 5 1)k 50R K s 2848 i
BEMSE ) WifE s E RO 4, PLAGE 5 Rk
T mE B 1 (DGAT1) , BB K EEN 3
(BMP3) SESEPHILFRIE BZ RS 50K, S5 7R
REGWFLERE A k4 L TN AT RETR T
HXF N R Gz 5 m, il s A KR
ZARFIRACE T B R i e . Rl (EAE



B EHBE 2026 4F

$58% HES5H - 139 -

(R0, PLAGL ¥ 45 9 4% J&& B A 4k ) 400 ol o S 1
R B S A o, PLAGL 5 (MM ZE 2K 1)
ESR1 &35 [H] 1% 45 A7 3 PR AR A6 7 ) 5 24 8 2R AH
2, FWIAH ) 5 PR LEAS [ 4h rb o] e sE A 1 S frg 1 4
DL ST R AR (iR NRIfE)

PLAGI fEMR i W R a8 Je, Ho e I R 2 1k,
ZAEHWEE XM BET S, R RE SN
(SNP), AJLIRREE2mm HAE R A s A KB By 2
TRKSF, NI B G Y AR 5 B 2R B PR, X — a7
ZAEM PR TR, HAR A AT 3 g8 an
T o AENARAKESR, LR ER T, PLAGI

FER 5 PR XA AE SNP A 05 535 8] 100 ke (R E 1
H i LRI PB4 A A PR A 3 A Y B
PLAG1 W F LI 55 C AR #E 28, (HH b F e
FE 4 (0 BARSEM 5i2 T ARG 2 AR A, ML
BT AR s B4, REEFT LA =i
2 SO A, X RE TR RS
SEEIEYR PLAGL ThRERIRE )1, SR Semi o I/ 24
HBEHFHIE, RELH PLAGI ERFHLMAET
B B 1) sh A R4 B, I Aol s ks i 43115
THE iR T 1 S g B K A B W & 1) - o

R 1 PLAGI EEEEXEYHNERFFIE

S 751
Y RN YA ﬁ j? IR F R AT RE EEPEN
CDS K /bp
e I 1500 499 JERGH . R LI W AR R | RRUAR [29]
4 145 L END JEIL, Fad ke R A E [20]
N 45 ENIEL ENEL | =] W IGF2 K3k | BHILKE [3]
A 8= KA N LY IR A A B [20]
%2 PLAGI EEEARRSEHIEFHITHEE
SRR/ X 38 FEIIfE SHHIEE 5 1A EZ PN
C2H2 UEHRESHIIR P HIFR S E DNA 254, DRSS & T3t RHAEWFE S F R SERE, dor T HR R i 3 [19]
(W IGF2) Ja sl X AFEE 75 [ R 2%
BENES N FEATAZ, — 2 N RKWEEHE X, 7 i 525 1 Karyopherin o2 AHEAEH, [30-31]
— RS HE AT EEZAL N-K i karyo-  f# PLAGL i#F AU & 45358
pherino PR G A,
FRBE /MWL PR R S, AR SRS X, Wz HOOERE ) B AR AR R M, AR I TR R [32]

PR ST A1) XS ) 9 5
ENEAFEKE, PLAGL 5 PLAGLL, PLAGL2
L[l Il — A K

5P PLAG
FIREE I,

20 it B 5

JRERRRL, EARKES (W PLAGL 5
I A7 PLAGLL) ) DNA 454 ¢ 51 fil Ak 1y 2
TyhE nl B R AN ]

[21]

2 PLAGI EETREEE&4EKERKRZEH

2.1 SNP 5 Indel 334K MR BT 2200

S FERH EIEBTSE (GWAS) Sk 3 R 434 Y
ARGEMIUEIEER Y, PLAGI JEH MRS 54 ¥
BT Sh Y A K B R AR AU 25 #A A7 A 3 Ok
B, AT hRicHBh v SR L T HS HE RS TR
AFIRY], HHTR 2RO AT 5 B AR SE T HAHOC
PEZTH , PLAGL 28 S ] 45 38 AU 1 2K 43 38 B% 1 75
REfENT, PLAGL 5 AR 536 & 8 Az KRR 1 52

PLHITE LR 3,

TEABMOE T, AL T4 14 S0 A0KA PLAGL
TR LA SR . M AR o A5 Sk A KMk R
W B — T 3 646 Sk £ 5 RP AR B BF 5T
W EEUIY 2 S F S (CAPs) 4 AIESE, PLAGL
FEH c. 957A>C A AN [1] 35 PR 7R A 4% 114 % v 0 e L A7
FERFE IS SR, FEVE T IR A4 B i 5T
HI5E AN [ 1 3 A 5N B X, %A ROR A AE
AA. AC, CC =3 PR (55 07 35 PR AT 0 30l oy
0.10 #10.90) , {H5 AR | Wik 54K MR
F s e 59



- 140 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No. 5
*3 PLAGI EEZERMNESERKIERHFM

Yy AR AN a1/ X 35 TS TSERN A E EE PN
HZNIIES SNP 3'-UTR 2990 A>T AR, 3 A AE R Kk PEbRIC [12]
o AR 19-bp Indel JagiFIX . R M AR IR A Bh R [11]

TS CNV CNV2, CNV3 TR, K, Z 3 R AR ) 4 [41]
H A Bk QTN PLAGI-NCAPG [A]ff X HISE | A, ikE I s R A [46]
e SNP AT R | A B KRR AR T [40]

HASERRE, —TEMNT 566 k4= HHF 78 % € H
PLAG1 JERTEAE 19-bp $fi ABRK ZAE (142-bp 10
FPH W R 123-bp i EEH D), Hop ww R AR
ZA A R AL A . 1% Indel 5 A R E T
P, e A 1 e RN A8 [T LA R B 4 14 e R F -+
FHR R AN TR IS PR R A

TEREE RS, PLAG1 JER £ M Rk B
FEE PRI, LR B PLAGT JE 5784
X SNP (g. 75645278A>T Fll g. 75693827A>G)
BIEAEMRE (F=1), 5100 kg AT H %, M
FEL R B A7 A M B 2 AR DY LRI /R, TT
FEPR ISR I 1oy FEL RN B 25 AA L, i —20 1)
PBALETI TR 7N, GCA Fl ATG B4 1 40 45 % ik Fl A
Ji& FEPRIR A AE 0 25 1 B AR, R PLAG W] fEid
i B R ML PR P A K Y

BB RRAF 5 50 PLAGL EAL A K
KRB L, H s A% 48 5 W RE3E &f MAPK
5 S L B R L PR AR K SRR I R R
X H ] H R R 4 3 TR A SR BRI otk — 2 R B
PLAG1 HE[HI 4B 3 DX 3 i Bl IR ZE R B (QTL) X
R B AV HA 2Rk Rg ), sk T BT
AR PERARE AL B R R R AR L SR T T SR A
R, XU BT AT, = B D)
RER IR Il B 57, PLAGT A9 SR E A

MAFHLEZ | 4347, PLAGL W] figal i =4~ &
PR R PEIIRE . VE R % I B A 5
IGF2, KM E (CH) &K A HE Y 5t i

BBrE: FeItR

TR sE gt 19 —bp Indel 2F 5 ¥ % )5 8 + i P 5k
mRNA F& 52 Mk, MR g SR kK EY S 5
NCAPG ., LCORL %53k [RE it 22 4k P 4% ) 2%, b [A]
P ERET SINARKERY ) RRRIMESCER
&, PLAGI {EAN[R) 4 ol v ] 8 7K 48 45 S P 1) 455 )
b FEARh B AR AL SE R T E  rh 0)
BT AREHK SRR,

ZE LPTiR, PLAGL JEPH Y 7 41 A8 S 38 o o 458 2
RIRIR B U BTIIRE, X4 | HSEE TP A Kk
R AT, Y ETHESE B 32 2R BRAE Tk B AR
Geit oMk B 2 IR AIBLTIEDT, XTEA SRR FRR
il 7 HAEKS A R b i B H
2.2 #MNEHETR (copy number variation, CNV)
WEEEKERA M

CNV 1E g e R 20 S5 40 72 S Y DG SR A0 3 3 ok
705 5 R R B RN X 2 TR K HEA TR, T B 1 R A
ZREEY . ONV B R IR A DT T — 2
HA B 5 EELTFHRERE B “ o Fhsic”
B, —RHATE S A E AR, S
R WML RER “BAMTHE”, PLAGL S PRHAE
AR ZOIER, B & HE Fh sy
FEEEGE I B PR s, PLAGL SR Y
CNV 5Z M & A K ARAATE W 35 0K, S ar+
Prich BE BB AL T 40 F3kah . SR, H Ak A&
PR AIL 0 B AT A7 AR B s ke 11, R 02 CNV i
farfh o3 F B 40 A o R 4 R R 3R GE 1 TR IR AR R
PLAG1 JE[H CNV ZEF MR B LA 1,

BREE L
[AlqPCR

|

]
REEF

PLAGIEFEICNVE MR AE A —»

,,

B BB BERRR

BB KR

33 2 M

> Hir: @ARfEHR

B 1 PLAG1 E[E CNV B4 FE M



B EHBE 2026 4F

8% H£s5W <141 -

BRI, 02 PLAGL JEH ) CNVI1 E AL T AL
] 2 DX, HL G 2R 5 PR AR 5 0 R A Mtk 2 IE A
K 1M CNV2 I CNV3 iy H 55 B3 g5 5 R AR ) X 4
&N R TE SRR bR A AR R R
FASY ) FERELE S PLAGL 21 CNV 265 5
e, PO AN B A EE A SRR DM G, Hih %
2 FUE R4 B4 CNV B PR R e i i 8 i AR K
Pegpte) | EEERIE A, IR R P EAE R Rk
I3 RIS AL S5 M SN Tk 85 77 2 X CNV 43 A 4%
JRTEAERC I, X AT R R SE 450 7 AR RGN 25
HE— 2 RFFE R I, St 28 ) B 2 1) 5 R A A Bl
PLAG1 i R 1R RHRCR A G I W8 A 2 e B AL R,
CNV 1] fi i 56 PRI 70 H5 2800 9 s AR 0 de
FERRFFE IR PLAGT JEP CNV 5515 25 B i) e ¢
GG, DEA A BE B T i B R A g 1 TR
PR RS L T X s, TR
i PLAGT W] REiE i 4R MR AR HEACIAR A, 5]
Yrh b S AR K S AR B R4

LT R 2 M 7R T CNV 2R 2240
N, T PLAGL BERIAE & & & Fhvh i F 28
i, TEHARZM, 5T qPCR FIA L4 K CNV
R 2R A B AT T B, 5 B IR 2
fE45 SNP 15 43 T 1l 68 TG 1 A S50 S0l 5 2 T g %
CNV (@R E i A KA T FX 6.2 kb
FEBARSE) , Wil E qPCR F A BE9% 58 i b ff e ix —

BAm >,

KR B 55 7 1) b R AL T #HT PLAG1 CNV 5%
WAL PR 28 NS, R Z R PR F & Fh
WA N, A2 E TR, SRR 25 CNY
IREWFFATIS: BRAEAH DG AT B B, 2 48 il
TEHEHA ST CNV 1) PR SR A00 0 ——3 S S 30 DA 3 Rt A 5
BN E Fh R AL R A i, A i A T RE
B F 2RI, RAE Y] PLAGL CNV [
FERLHI, A8 3 8 1A% ol R B AR IR S (Y BRI S
AR B AR TTE

3 PLAG1 BEfEREFRAEMN%E

PLAGL (%% sk i ¥ o 5 A % st i i
FAHEAE M 28, BP9 R, PLAGI
B R BT IX I, (=297 ~+42 bp) & & CpG 5,
I EZA RSN T 45 5008,
Kriippel ¥E[H T (KLF5) . CAMP o4 4EM 1
(CREB1) FEIHAKR NS 1 (EGR1) ZFH
WHIFEENT ) XS TR PLAGT b 38 s i 4 k4
R OE S, I 2 IR BLEIAS 4095 55 PLAGL 3£
ik, HMPHENIA L B #FE, PLAGL 5% 5% K+
AEAEFILE 4, SR, XELs G0 S D RESIE 32
BB A= P17 B AE 0, AR A A B S PR R
BB AR PR B — 2 UE S

F4 FTEHRETRHEINGE, 5PLAGI WEEER

s BERRAAT HEHT IRV A= Lalopifeid 5 PLAGI W E AT E= BTN
KLF5 C2H2 BB E5H CACCC/GT-box fEHER LR i3 58, WAL B4 G PLAGL B3+, JEMIER [52]
PR BhER
CREBI SR R 2 cAMP TG PR RIS LIRS 3l PLAG A e st 72, B 6] 9 % [47]
(CRE) MyoG MRk,
EGR1 C2H2 #8245 GCGTGGGGCG RN R A S e RS E, S ERWB LI [47]
A
MyoD BRI E-FR-42E  E-box (CANNTG)  JLZHMIHesE N T TSN 4 ¥, 5% PLAGI [a]#EiA4% [64]
MEF2 MADS-box 45#38k  (C/T)TA(A/T)4TAG  fE i LET 4 i PLAGL, KLF5 5 MEF2 {4 B [ 9 45 [64]
o) 2%

KLFS YE28 C2H2 BURFF8 15 e I T RIE LA, ¢
SRR G S TR A CCT - box” 3K
“CACCC™ FEJF ) HiampLH R 2. 78
E U A | KLFS 38 53 )8 #8 Wnt/B - catenin {5
S SR LA ZE A R 0 A A LA AR
KLFS A] B #5454 PLAGL Jash FIX 38, JLRIEENLA
RE IR LS CREBI J& T DNA Z54 & M
SERRPIE R, T8 FONEIE R 2h 7 X S R

BRAF (cAMP) J 0 JCfF (CRE) ¥4 % 5 5% i
PR FENLA LB T, CREBI 3G V2 B W 1k & 1
KEane s, EEAR U RLAN M S LA A
BB E SR T, CREBI &% KIEIEHAEH,
BAEME AL K T -B1 (TGF-B1) 15 5 i %
TSR A5 T AT REA I LA B . EGR R
T EGR1-4 PUASRR Y, 33k BEH 53 R 7 R A8 PRk i 137 441
MR ZIWES, TEAFEER h i ZFhg 224y



- 142 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No. 5

SUAHSCIEA A 238> Hod EGRI (JRFR ZIF268
NGFI-A %) He W 7E &M & i bk E 40 i b bk 2 B2 5
GO/G1 Wiedteids, HAR S 5 -GCGTGGGGCG -
3'DNA JE51° 5 CREB1 f8Yl, EGR1 Thfie LA
WM, TERFE ST o] LE TCF-B1 ., 44 inE
P15 200 J) 0 2 RO B A R R 1A (p21) B
T2k, feotan i 2501 ) i e HoAth 1% 58
T UNE S B AR R A R B R AL (PTEN) JR40
il AKT 38 Hi5 S ApEr-,

B FR %O FAh, PLAGL 85 ™ 45 38 5 K WL
JEPEETTNF (MRF) FBEAL G, WA jlpe e N+
(MyoD) . WL F 5 (Myf5) . A WLIE S HF 4
(MRF4) FUPLANMEA LR (MyoG) A LA g 4 55 P
T2 (MEF2) FGEHENRRESHEREHF, 7ENA
KBEREP, PLAGI i ¥ MRF 235520 T2 41
M EhAE S LA A B, JULARME o1k O s R
MyoD 8% PLAG1 [HJ£2)7 8l 5 1M AT A UL H 2L
LB F MRF4 19334 05% PLAG1-KLFS 38 gl |
XFZER . ZHF RV EARRE TILA LT
(I 2 G, (HHE R R, S X —7
F1R) 388 A~ TSR s ] R LA S B U 35 R IR, A2 4
A 7% SRR 4 B TUAY R S A A A

4 NEERE

REEAREAE T PLAGH FEIH K H B AR 5% N F1E
EENMARE A RFHELR , B R %
PSR BB B, PLAGT 3 5= RS i 9 422 JUL 20 Jfd
O AEHERE WL RE SRS N Rk, TENR A B P EA
B VREEAER . SR, B AT 28 RER AT LR G 4
WHFE, XT PLAGL Wfal 225 U AS [F] & & B Be 5
R ZRB R 7 AL, AR BRI, FEisfE
FRICERR I, PLAGL Z 5 VENI 5 500 R KT |
WA T A SR ZR MR IR I DG I AR B0 S 8,
Sy FRRICH BB PR BEE T o AL . (HIA EB AT
e A T4 R S PO BRI 22 Sk, o B
P SRR X e bRl T AR T I U AR A — B
AU

HT B 5E 7 DL R JLAS Oy AT A7 7 B )R PR
PLAG1 A[RIBTHER P DI RE R S M 58 I B 5, 3X
P B 12 2 R 1 Z 00T BE AR IR ATTXT PLAGT VA4 o 4%
S RFE AL P2 AR W 2%, CNV X PLAG1 #3578 1Y
LRI IARG , % E3] CNV 16 T R REA b 8 1k
XN BRI T PLAGT & A (8 0% 1 B P74
SRR RS BILT] 0T LRI R e, At RS AR
NIRRT AR, T REHS /R PLAGT ThRET LAY
KHEAL, PLAGL 25 %55 5% I 7 W 45 Y [ AL ] 1%

RIEEFRNT, KPR 2RI, A3
1T AT RES | A& 1 S50 X A HEA THERR T, ke
WX SRR, AU ML T s . i
M2 FER g i = AE R R S50 R, &
Gif~ PLAGL W45 W25 () S AP g R s e (e 1S
R IE, 51 A G558 LW 240 55 J7 3 0T BE ok 1
PLAG1 5 [F] HAE I F 0 45 4 4% S5 vk $2 L5 9 A
[N R G VEAL CNV (1 F RN AV T, IEF R
PRI HLEI Y RGNS L, X EE W58 7 I A AL A
AR —Z)2RE PLAG] JIREMMIAR, NES
AR A a5 1 ol R AR T IR S A B S L i
PR AR, FREEVET PLAGI MEZREHNREH
TR A E HoE b= b A HE AL R ST B AR
ES

SEM:

[1] GUQ, WEIHF. PLAGI promotes high glucose—induced angiogen-
esis and migration of retinal endothelial cells by regulating the Wnt/
B-catenin signalling pathway [ J]. Folia Biol, 2022, 68 (1):
25-32.

(2] fa[l}, B, Ffd, %F. PLAG EEFHEOICHERE [1]. £HEA
5N A, 2019, 38 (3): 1065-1069.

[3] LI Z, WU M, ZHAO H, et al. The PLAG] mRNA expression
analysis among genetic variants and relevance to growth traits in Chi-
nese cattle [ J]. Anim Biotechnol, 2020, 31 (6): 504-511.

[4] JUMA A R, DAMDIMOPOULOU P E, GROMMEN SV H, et al.
Emerging role of PLAG1 as a regulator of growth and reproduction
[J]. J Endocrinol, 2016, 228 (2): R45-R56.

[5] FEWE. PLAGI EREXFF LA K & F WREILRBFTE [D].
At EARERE, 2020

[6] WANG J, HUANG Y, XU J, et al. Pleomorphic adenoma gene 1
(PLAGI1) promotes proliferation and inhibits apoptosis of bovine pri-
mary myoblasts through the PI3K — Akt signaling pathway [J]. J
Anim Sci, 2022, 100 (4): skac098.

[7]  LITTLEJOHN M, GRALA T, SANDERS K, et al. Genetic variation
in PLAG1 associates with early life body weight and peripubertal
weight and growth in Bos taurus [ J]. Anim Genet, 2012, 43
(5): 591-59%.

[8] HOUJ, QUK, JIA P, etal. A SNP in PLAGI is associated with
body height trait in Chinese cattle [J]. Anim Genet, 2020, 51
(1): 87-90.

[9] CAHYADI M, SUKARYO S, DHIAURRIDHO M I, et al. Associ-
ation of pleomorphic adenoma gene 1 with body weight and measure-
ment of Bali cattle ( Bos javanicus) [J]. Vet World, 2022, 15
(3): 782-788.

[10] ZHONG JL, XU J W, WANG J, et al. A novel SNP of PLAGI
gene and its association with growth traits in Chinese cattle []].
Gene, 2019, 689. 166-171.

[11]  SRERGE, ZEBadk, EBL, 4. H1%E PLAGL BH S AKX 5%
LSRG RWRE R KRBT [J]. & HsEER, 2021, 52



BHEEE

2026 4F

o 58 &

58 . 143 .

[12]

[13]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

(2): 331-343.

/NG, Rk, TR, 4. JURINAE PLAGT 2 ipE, £
BEYE RS AR | MR BT (1], P EE
BUEBE, 2022, 49 (9): 3465-3474.

AR, 7 PUAS SRR RE ) 4 DK 2 SR o 7 B L 25 3 4%
B2 AL 5200 DU BB A BE R BE RIS [ D). B LBk
2, 2016.

R Y. NR6AL, PLAGL, LCORL H&[H 15 RO VK g iy S5 2
FOESURFAE AT [D]. WREE . el kR, 2015.
ZHANG Y, WANG M, YUAN ], et al. Association of polymor-
phisms in NR6A1, PLAGI and VRTN with the number of vertebrae
in Chinese Tongcheng x Large White crossbhred pigs [ J]. Anim
Genet, 2018, 49 (4). 353-354.

PUTRATG R, SARID A, RACHMAWATI S M, et al. Identifica-
tion of single nucleotide polymorphism c. 957A>C of PLAG1 gene
and its association with growth traits in Bali cattle [ J]. J Indonesian
Trop Anim Agric, 2021, 46 (3):. 199-208.

PAN Y, WANG M, WU H, et al. Indel mutations of sheep
PLAGI1 gene and their associations with growth traits [ J]. Anim
Biotechnol, 2022, 33 (7). 1459-1465.

WEI Z, WANG K, WU H, et al. Detection of 15-bp deletion mu-
tation within PLAG1 gene and its effects on growth traits in goats
[J]. Animals, 2021, 11 (7). 2064.

NAIK U, AMIN S E, ELSAYAD M, et al. Pleomorphic adenoma
with a novel gene rearrangement — LINCO1606 PLAG1 [ J]. Head
Neck Pathol, 2024, 18 (1) 10.

XNERSE ) BIRIN, T RFF, 55 PLAGl 5F & HHESH A IE
AT (1], PEESOL, 2022 (12): 46-48.

PIRT, XUGSHE, FEAAE, S P A OR BN 05 5 0 B B
BESLABITCE R [J]. BRI MG EE, 2024 (3): 22-30.
MARCUZZI O, CECCO P A, OLIVERA L H, et al. Divergent ad-
aptation to highland and tropical environments in Bolivian Creole cat-
tle [J]. Gene, 2025, 949. 149354.

AGUAYO J S, SHELTON JM, TAN W, et al. Ectopic PLAGI in-
duces muscular dystrophy in the mouse [ J]. Biochem Biophys Res
Commun, 2023, 665: 159-168.

HU M, SHIL, YI'W, et al. Identification of genomic diversity and
selection signatures in Luxi cattle using whole —genome sequencing
data [J]. Anim Biosci, 2024, 37 (3): 461-470.

SEO D, LEE D H, JIN S, et al. Long—term artificial selection of
Hanwoo ( Korean) cattle left genetic signatures for the breeding traits
and has altered the genomic structure [ J]. Sci Rep, 2022, 12
(1): 6438.

HU M, JIANG H, LAI W, et al. Assessing genomic diversity and
signatures of selection in Chinese red steppe cattle using high —
density SNP array [J]. Animals, 2023, 13 (10); 1717.

KWON D, AHN J, KIM H, et al. Convergent dwarfism conse-
quences of minipigs under independent artificial selections [ J].
BMC Genomics, 2024, 25 (1) 761.

/e, B0, FRFY, S (LR PLAG BN 2850 K
HSERMBIEEDT [T]. AT AR, 2024, 32
(7): 1564-1576.

/NG IS PLAGT 5 R 2 351 5 90 A8 B R (A RUY DGR F 5T
[D]. Mat: mmAlRY:, 2019.

VAN DYCK F, DECLERCQ J, BRAEM C V, et al. PLAGI the

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

prototype of the PLAG gene family: versatility in tumour

development (review) [J]. Int J Oncol, 2007, 30 (4): 765-
774.

BRAEM C V, KAS K, MEYEN E, et al. Identification of a karyo-
pherin alpha 2 recognition site in PLAG1, which functions as a nu-
clear localization signal [ J]. J Biol Chem, 2002, 277 (22):
19673-19678.

XU W, HE H, ZHENG L, et al. Detection of 19—bp deletion
within PLAG1 gene and its effect on growth traits in cattle [J].
Gene, 2018, 675: 144-149.

KIM E, KIM M, HWANG S U, et al. Neural induction of porcine—
induced pluripotent stem cells and further differentiation using glio-
blastoma—cultured medium [J]. J Cell Mol Med, 2019, 23 (3):
2052-2063.

TRILAKSONO B, RODHIYAH A F, YANTI Y, et al. Body
weight and measurement traits of Brahman cattle affected by pleomor-
phic adenoma gene 1 variations [ J]. Open Vet J, 2024, 14
(12) . 3248-3256.

WEWE, EUEL, SO, S R R AL RS ST
(1], PEFEHIE, 2025, 61 (2): 143-149.

QIAO R, GAOJ, ZHANG Z, et al. Genome—wide association ana-
lyses reveal significant loci and strong candidate genes for growth and
fatness traits in two pig populations [ J]. Genet Sel Evol, 2015, 47
(1). 17.

SMITH J L, WILSON M L, NILSON S M, et al. Genome—wide as-
sociation and genotype by environment interactions for growth traits in
U. S. Red Angus cattle [ J]. BMC Genomics, 2022, 23
(1): 517.

BT, &, &, % 4 PLAGL SEHZME 5L 44
KR A DB (1], P EETIYR, 2020, 40
(4): 7-11.

LILY, XIAOSJ, TUJM, etal. A further survey of the quantita-
tive trait loci affecting swine body size and carcass traits in five
related pig populations [ J]. Anim Genet, 2021, 52 (5). 621-
632.

POS O, RADVANSZKY J, BUGLYO G, et al. DNA copy number
variation; main characteristics,
pathological aspects [J]. Biomed J, 2021, 44 (5). 548-559.
WANG Q, WEIZ, ZHU H, et al. Goat pleomorphic adenoma gene
1 (PLAG1): mRNA expression, CNV detection and associations
with growth traits [J]. Animals, 2023, 13 (12). 2023.

ZHANG Z, YANG P, HE P, et al. Distribution and association

evolutionary  significance, and

study of PLAG1 gene between copy number variation and Chinese
cattle populations [ J]. Anim Biotechnol, 2022, 33 (2). 273-
278.
MEI C, GUI L, HONG J, et al. Insights into adaption and growth
evolution; a comparative genomics study on two distinct cattle breeds
from Northern and Southern China [ J]. Mol Ther Nucleic Acids,
2021, 23. 959-967.

ZHANG W, LIU L, ZHOU M, et al. Assessing population
structure and signatures of selection in wanbei pigs using whole ge-
nome resequencing data [ J]. Animals, 2022, 13 (1) 13.
AGUIAR T S, TORRECILHA R B P, MILANESI M, et al. Asso-
ciation of copy number variation at intron 3 of HMGA2 with navel

length in Bos indicus [J]. Front Genet, 2018, 9. 627.



- 144 -

Animal Husbandry & Veterinary Medicine

2026 Vol. 58 No.5

[46]

[47]

[48]

[49]

[50]

[52]

[53]

[54]

KAWAGUCHI F, TSUCHIMURA M, OYAMA K, et al. Effect of
DNA markers on the fertility traits of Japanese Black cattle for impro-
ving beef quantity and quality [ J]. Arch Anim Breed, 2020, 63
(1): 9-17.

D5, Pers, 20, 4. 214 PLAGT SNJR 31 robE &
ok B0 L], PEEH BB, 2023, 50 (7): 2661-
2669.

ZEHRH, JEBIR, R, . KLF4 Al KLFS 8 A 7EA [l 5
WMERAR T RRIE LB (] PEREEAE, 2010, 20
(10) : 756-759.

HAYASHI S, MANABE I, SUZUKI Y, et al. KI5 regulates
muscle differentiation by directly targeting muscle —specific genes in
cooperation with MyoD in mice [J]. Elife, 2016, 5. e17462.
HIRATA Y, TOYONO T, KOKABU 8, et al. Kriippel-like factor
5 (KIf5) regulates expression of mouse TIR1 amino acid receptor
gene (Taslrl) in C2C12 myoblast cells [ J]. Biomed Res, 2019,
40 (2): 67-78.

ZHANG D H, YIN HD, LIJJ, et al. KLF5 regulates chicken
skeletal muscle atrophy via the canonical Wnt/ - catenin signaling
pathway [J]. Exp Anim, 2020, 69 (4). 430-440.

JIANG T, WANG X Q, DING C, et al. Genistein attenuates
isoflurane — induced neurotoxicity and improves impaired spatial
learning and memory by regulating cAMP/CREB and BDNF-TrkB—
PI3K/ Akt signaling [ J]. Korean J Physiol Pharmacol, 2017, 21
(6): 579-589.

SCHANTON M, MAYMO J L, PEREZ-PEREZ A, et al. Involve-
ment of leptin in the molecular physiology of the placenta [J]. Re-
production, 2018, 155 (1). RI1-RI2.

PHUONG NTT, LIMSC, KIM Y M, et al. Aromatase induction
in tamoxifen—resistant breast cancer: role of phosphoinositide 3-ki-
nase — dependent CREB activation [ J]. Cancer Lett, 2014, 351
(1): 91-99.

FENG Y R, RAZA S H A, LIANG C C, et al. CREBI1 promotes
proliferation and differentiation by mediating the transcription of CC-

NA2 and MYOG in bovine myoblasts [ J]. Int J Biol Macromol,

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

2022, 216: 32-41.

MANSOURI - ATTIA N, TRIPURANI S K, GOKUL N, et al.
TGFB signaling promotes juvenile granulosa cell tumorigenesis by
suppressing apoptosis [ J ]. Mol Endocrinol, 2014, 28 (11);
1887-1898.

YUAN L, FUNGTS, HE ], etal. Modulation of viral replication,
apoptosis and antiviral response by induction and mutual regulation of
EGR and AP -1 family genes during coronavirus infection [ J].
Emerg Microbes Infect, 2022, 11 (1). 1717-1729.

MA W, LIU F, YUAN L, et al. Emodin and AZT synergistically
inhibit the proliferation and induce the apoptosis of leukemia K562
cells through the EGR1 and the Wnt/B—catenin pathway [ J]. Oncol
Rep, 2020, 43 (1): 260-269.

DI BIASE S, SHIM HS, KIM K H, et al. Fasting regulates EGR1
and protects from glucose— and dexamethasone—dependent sensitiza-
tion to chemotherapy [J]. PLoS Biol, 2017, 15 (3): €2001951.
DE KLERK N, SAROJ S D, WASSING G M, et al. The host cell
transceription factor EGR1 is induced by bacteria through the EGFR-
ERK1/2 pathway [J]. Front Cell Infect Microbiol, 2017, 7. 16.

ZHANG W, TONG H, ZHANG Z, et al. Transcription factor
EGR1 promotes differentiation of bovine skeletal muscle satellite cells
by regulating MyoG gene expression [ J]. J Cell Physiol, 2018,
233 (1): 350-362.

LI'Y, HE X, LIS, et al. The phosphodiesterase—4 inhibitor Z1-
n-91 suppresses EGR1/PTEN/AKT
pathway [J]. Eur J Pharmacol, 2025, 988. 177230.

OBEN K Z, GACHUKI B W, ALHAKEEM S S, et al. Radiation

glioblastoma  growth via

induced apoptosis of murine bone marrow cells is independent of
early growth response 1 ( EGR1) [J]. PLoS One, 2017, 12
(1): e0169767.

KIM H, PARK S, KIM B, et al. Effect of glucose and lysine sup-
plementation on myogenic and adipogenic gene expression in muscle
satellite cells isolated from Hanwoo with different genotypes of

PLAG! Implications for cell-based food production [ J]. Curr Res
Food Sci, 2024, 9. 100879.



