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CRISPR/Cas9 )i hi A fe AR & &5y
Wi H

IHB 7, gEY
(1. PEAREKXFMEHRE, LAMEE 264670; 2. PEARLXFHSAFHRFER, LT 100193)

# . CRISPR/Cas9 A B % EH KA LBIERIE. HRAFERFLEE, RARATHARSERARAZ —, £
EH AR RARBAFE S92 M. CRISPR/Cas9 & i ik RAE A #H —RA R BHEHE K, EkFEF A,
BIRERETRAAE S AR, HHAREH. F.F . FEENREFT AR RGEHATRILEE XK.
i@ it CRISPR/Cas9 X & ifik, #@ifik s S MmERmRAMEANFELR, ANZEEENTEL XS
B, ARSREEZRERGEZLRAT. KIAL T CRISPR/Cas9 & ff ik #H K9 R KRR F ki, &k
T CRISPR/Cas9 L F ik B R H. . F. BEFEHEEAHARR . RRBIETBOMRTLRE, APALE
RNAEHE CRISPR/Cas9 SR i ikt R o o A B3 A A .

X88F: AR %HEIH A, CRISPR/Cas9 L E M AH K, THEAEFTH, RBRH L

hESFES: S8I3 NXERERIREE: A

BRI E R EE Y R HMHRED9
(Clustered Regularly Interspaced Short Palindromic Repeats/
CRISPR - associated Protein 9, CRISPR/Cas9) &1 1]
Tt R m 4 DR R o 2 T TR ol ) — e o e 2 95 4
4, BENE A THBUAR S8 L /NR DNA!, CRISPR/
Cas9 F: A RERHORE FHFEE 5 [ AEE, & Bh2H e KR
Y %5 4% T 1Y CRISPR/Cas9 2 %5, w] K T 1) 1 Al 4
BEMRERY, X—HEARHTREWE., S8ER
LBz G P A — RN IR mER AR,
CRISPR/Cas9 CLETEA F. & WEEFWHREH
P U1 peps el O g R B S5 TR )1 N

B # %+ CRISPR/Cas9 R4 IR AR 550, F

FFENTBENNR B AR R RSN E G ). X
—HRTN, WEERAE, 5 HR A CRISPR/
Cas9 RGHEITEBEIG L, TV 4RI B FRER
) —Fh 2 H sk 5k U MR T 48R cDNA 32
MAS B A 2025-02-04; 156 H 1 2025-03-22
FHAB: PEAERETEMALREA (2021YFD1200902) ; H
RO RAFA4E (32272853)
HEEA: E2HE (2002 , K, LEETPA, MEHLAE,
E2NFHHEEF AL, E-mail: 18303440158@163.com
*ARAEAEH: EESE (1965-) . B, EAITARIEA, #IE,
EBANFHHEAEFTHARL, E-mail: lianzhx@cau.edu.cn
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ERTRNAIG &, CRISPR/Cas9 P FEBI H 5 7 iE 1k
BEEEME DL SR mEFRE R M, XEEE S
{18 CRISPR/Cas9 SUFE/ERL R LhRERM 5t 2, BEps iy
Fayge " DL 2k MY S 2 AGURE G AT Z R
Y .
CRISPR/Cas9 3L m] DUR R 5 K #1755 25, DL
EARRREEN. BARME, BRI bk
FE I SORE RIS B = R U R SC R ThRE
PSR TR Y, GE S s sRIL R #0k
FNHISTEELL RNAT SCRETE D) R 14 I 28 7 THI B 58K,
T HEIR A RS B EEE G B SUE
DA T RIS EE IR I RERITF 2T, RERS R 2 25N
FATIDREMETRE, BRI T RS ENIGIT 4. &
BIHFST 4T, CRISPR/Cas9 32T e AN figk ok & Fihide
R BRI DL B 23 ) S5 S S R HY T G
FE, G T ERATI AR, S, CRISPR/
Cas9 XEMEF KB ZREALZME FEKIEE, HWH
e IO I S e IR 5 R AUAR L FE R RE D, AL
REBE LR R THRER, HAEE RS
MEF AR, RS TsEs . 20
FRRR, 7535 7E 44 CRISPR/Cas9 2P fifi e 3 AR H 2k
KRIFFE 575 R H BRI E BRENR . RS
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77 T HIRIF 53 e
I CRISPR/Cas9 N EE TR AR B REBF 75 &

1.1 CRISPR/Cas9 L H R CRISPR/Cas9
7 i 1% 2 CRISPR/Cas9 F [K] 4 152 A {0 — Fih iz FH
S b T BT S 2 A SR O B S RNA
(Single Guide RNA, sgRNA) , #H ik sgRNA X &,
FRKf sgRNA SCEHITIER R LE, WA 2E 4
R LS | A & Frh B R 2R 3E , AR5 24 4B DA s 148 BRI 38 (A
2 DR . WlEomES) [ SESEOMIRET:, I
WS i f5 O Am st A Tl E e, RIS 4nfa P &
I sgRNA, S #TH R Y EER, Mo 80 th 52 38
R R U,

1.2 CRISPR/Cas9 SZFEfi e AR 1y 5 i FFE A i
1.2.1 sgRNA SCEREIT 5 &8 BE i (AR P
Gl): EFA R BRI T ST, AT DI Gene U3 22
HIREEPREER A1 A SR sgRNA ETHREE I
YHEY sgRNA g, HFTERIFEEIRM MR 1,
1.2.2 IR ME IR YTE F400 55 sgRNA L
g B, HUERRNKZERRE %S S Cas9
TR R, BRGNS HEA AR, M
ARG ", Bt 4, B ags " as —
T PiggyBac (PB) T A5 7] T SCEE R A My i,
7£ CRISPR/Cas9 #A % PB ¥ FET- 7] L F kI &
21~ sgRNA (30, AT E@EENERIIGERE. PB
T AR A BT w IR SR B R SR B A i
CRISPR/Cas9 F& R i b 2 I AT IS RO BR 1, 28 17 25
A RFIEDIN T 2 MR R B .

1.2.3 PHYESCRHMEE e RIEVFR B, B
e oy B Jm 1 FRE L R0 o BEE: 0 128 S 70 He NP a2 07
PEFETD (b iED fEETH, BiE S ENEER
Witsh, HRREEETIEOMREESTES, XEFEE
Y R g RO R IR SRR AR, MROVPTIESE
DRI AR FE IR+ T 9 e s e O 00 B 38 30 A4 S [ i )
IR AN, BRI sgRNA F 5 2 5okt (T
SSHT, NSRBI sgRNA e, Houm 3k KR 7]
REXT AN A S R, XA R ThEE n] R S 4mli
FiEEEME M, AN, kil e DL & et B
PRIDIERER AR F B, DU S HEHIES AT 4w B O 5 RS
Zhlinlish Al
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124 mBENFS5EGSTT MR 5 E 40 i
ﬁq:‘?EHYﬁ%.ﬁ’ﬂ DNA, ZRJFFFXS sgRNA Y #E[A] X I
PEA1T 5 4 B 9% X 2 N (Polymerase Chain Reaction,
PCR) , DUffRXECIX ) DNA Fr B2 e i it

T RS mmE N eS8 Y. SER PCRYIN S,
ST T m e, 98T & sgRNA AT
FRE . XL ATE Y sgRNA FREAR L, Al
sgRNA HEAI RN SRHE R Z AR A
1.2.5 BiiFfeEe iR A CRISPR/Cas9 S i ik 3% R4S
Bk LR G, FFEH—PRIF A RS E SR E
REPIRERN . BAkg5ik: EaEd T, &
T CRISPR/Cas9 Z 5t Al fE 2 1E3F HFROL S #H 1T HIE| T
U RERN, A RIEEFROAT STESNE TN, FTRES TR
SR IEEE R HIr, A RS R HIRE TR
FNERIGIE, B EmRMIE R, kiR T
BN R SRR R A M ) R A AR (b, dnZmiERGTE .
IS RS EAR L,  DUREE 5 5L P 4
%ﬁﬂgﬂﬁ w5, WAL TR B AMAYE . ThRETR
EIREE. RNA KCEIGIE. & O R/KEGIEnE LR 5
FEENC (Western Blot, WB) . i GG HOR it —
BEFZFER I ThAE *. B4R EREwE 1 FR.
AT sgRNA FEXT L

3
sgRNA 41K 25
2

1.5

1

0.5

0

L A

TSI A A 25 HEI DNA 179"
JRYAE R

[E 1 CRISPR/Cas9 X EMiERIZE
1.3 CRISPR/Cas9 XA HAl, IhagkH %
FHAHE 3 B ¢cDNA SCFE. RNA T4 (RNAQD) SCFE
AT CRISPR/Cas9 J: R 4m4H SC B MR AR I 50 5 1)
W5y, TSy AEER IDBESRS 1 (Gain-Of-Function,
GOF) R IDREER 7% (Loss-Of-Function, LOF) #',
CRISPR/Cas9 3 AR [ v] DLiB 1 175 5 55 R 28 453/ 47 LOF
Uik, AT EE F R 31T GOF ik, ANMXAJLLYE
AT ERERRLX, e DR R ARG, 5 RNAI
BRI A BRI I SRR A B T2 (7 AL
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— et CRISPR/Cas9 SCJ%4r 74 3 Fh: CRISPR/Cas9
f% B SCEE . CRISPR/Cas9 f5iiH XX . CRISPR/Cas9 ]l
HilseEE P, gk 1 R
1.4 CRISPR/Cas9 SCEEMI N b B P He AR A
PiE B GRERE, WIS, SEAEALEIT R D
ZHBENEREBE A R EER . TIEMS X
gt B, UTAER, B LN CRISPR/Cas9 K 44
FARWE R, Whit— it T ama iR i A EEE )
RERIRFST .

H Bl CRISPR/Cas9 SCIEE T B R EL iz T
FHRRGYE F ST IERT ISR RS 2 N E
5, AR ES BRI HI R B RS R B A
). Bt CRISPR/Cas9 SCFE, a] DUTE A fR4mNi
EimE SEEAR S ERR, RS M EASKE
B % 40 i & THP1 |- #9% CRISPR/Cas9 A 245k
RIZA SIS S, H IR 2L R TR B I P DA X B
T, BN T THPI AR RE 11 P e 5 Lo (i
SERImBRE O, X —FFAMXIGIE T CRISPR/Cas9 XX
FE T e B AR TEBRIZTT M R AR EE R & B A A 2tk
SEOANGUEEST SE AT O & RO T =R .

b4k, CRISPR/Cas9 SCEE SN W h th & 5 &
EEEM, THEERHXERPER. BIASE
& BN 2 BRI 4H CRISPR/Cas9 [ S B, &% 5200
e/ N IR T B O 78 S FR R T TR AL, AR
B PTEN., CDKN2A F1NF2 %5 g4 £L[H . Xt
WF S A 0T IE] T CRISPR/Cas9 2 fifi 1k 45 A& — Fih
RIREMNEAR TR, EEFMERFEHRAPEET 2N
RGN

2026 F % 62 & % 02 Hf

2 CRISPR/Cas9 L EE Tk £ & & 5T P BN A

2.1 CRISPR/Cas9 X G {ESE FHIN A &2 H E
NBIE TR Z IR P, BB SRR 55ERE
AU T EREAR, RN RN K. o,
JEVEAN BB RGRAZ, EREREEEE R
MEEIGIT IR B LR T R BRIOER, TS TEE
R

ERERIE R 5T, FIF CRISPR/Cas9 3L i i #2
REEVAET LS E AR AP OPTRER, Aw s R
R s EGUR Rt TR aE. Blan, FIARE R
H CRISPR/Cas9 il b3 2 J22 Ui 16 tH ¥4 17 /& 3 (Swine
Influenza Virus, SIV) & &M T EEA (ln SLC,
R6 %) , fRHENMESIAERE AR &S
NI HI IR S0, 12 BRI DUR B PR TS,
S TR A E R RS E DU SIV B AR, 2
WESE M, AREE DT SIV RGN e s (it
PRI fHE BT, Tt CRISPR/Cas9 3228 fifi e Rk /] L
i 1% B R AT RE Y59% & (Porcine Epidemic Diarrhea
Virus, PEDV) {75 EFNK, 7kF55 P I T CRISPR/
Cas9 AL FgHEE T A4 2 Huh-7 19 423 R4 fil s
SCEE, R RRE RE N A TR VS R R R I S TS
HF, mEKRIMITGAI FERFIES —Fh &4t PEDV
JEFRE RN, AIE DU B PRI T SR
AN, AT 384 FI B CRISPR/Cas9 ¢ fifi 146 78 5k R 41
YA AN B, Zhou & PRI H MR T B RN A
CRISPR/Cas9 3, L[ {Z ik, ¥ PiE 140 4>
5¥E RN E SR R . & TR SUER A
e, RASTEHE/RERE SIRER COG8 AN #H

% | CRISPR/Cas9 L EEEA R H R E

FEH RN, XY sgRNA 5 HAEJ DNA FBSE 2 HAMILXTE, Cas9 HATE PAM 551 LUK DNA T 2400, R
JE AN DNA BE RGETFUGE TAE: M0 HRBIET, Wi 00 1 AR R A S 4 Bk e e (X BEAm S e ) o
BRI GEAS, FIkFH I mRNA R (TR A SRR AR, B0 B SRR RR: I SRAE A [RTUR G S AR AR, W7 28 4t 3 3ok (] U

T dCas9 ML &
GEALAE 2 P —FlE dCas9/sgRNA 556G (B s 5% sk Ak, 55 —Fh dCas9 5 Mgt AL G i RHE i ml & 2 1 T, 3l
SRR B F o iR X DNA FUSE 2 8 1 S B A A o B R 51, SRS 7 sgRNA 515 TORE i (7 BN R S 2 F X, (R k%

JFUH[F] CRISPR/Cas9 SiG SO, AUk 2 RS —Fh& dCas9 &5 5 KRAB 258K i ICER 8 A 42 51K dCas9-KRAB, 7E
sgRNA 55 TRE 0 58 7 B0 3L DR 37l i 7 X, K210 A P S6ME, TR e i, % sk: ) —Fh & dCas9 5 L& W 3L (L

SRS JE B
CRISPR/Cas9
o B S
PR HAE S, W5 5 BT TR 4 A W4 Aor
ARG Cas9 B ALK TGZE AL dCas9 H 5 sgRNA Z55TE AL “DNA Fiiids ™ LR 00 € (7 Bk
CRISPR/Cas9
TG S0
Sk o CRISPR/Cas9 1% SCE i I T 58 2 R AR 4 i DNA DI
CRISPR/Cas9
i S

3a fil &I dCas9-Dnmt3a fiE #E DNA 34k, 4% 5% . CRISPR-dCas9 1 3% 1 FH T 48 715 25 8 35 R AR 4 5 3 5 59 DNA 551

HTIRE . T L R EAE . TF R R 254

LAOPY §F A
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YL SR R T+, #E T CRISPR/Cas9 S % fifi ik
ERTBEHRPOERE T, FIEHTE# gkt
PKIZH CRISPR/Cas9 S fif 16 7 5 1Y 18t 1% 1 10 Hh B A 1
HEZFONANE, ERUNETUR B R R T
FHRNEE, GITHERE EMREDUR SR EH
MOVE FBLER, EHNEe T 5% E IR R A FE S B
2th, T O TEAE MR G PEE R P

G O BERSIE IR 7T, 183 CRISPR/Cas9 ST i
WK T AU (RN LR AN, RETE A E S
ORISR, IBRERSIEE A G — B AB AR, M
B 2475 T TC 12 A R 9 — B S (A1 =] DIM R PR 7 T #
B2, Fln, ZJxiN® (Japanese Encephalitis Virus,
JEV) Z—hpistidt N &SRR, wIEWALs R
i 7 R A= FERERG, AR HanfmT ik A 4Bl anfar i HiAn
ML) F B FRF TRED, B PR Lin % B
F1JHI CRISPR/Cas9 3 P i 106 43 AN 7E S 4 B R 24070 Bl A
RRIDImEE HY 10 eSS FE DN, X MR N2 S iRER T 35
BEASHNEDES SRS, 2R EEE I D
FIEM. #— PRl A 4 D EERTERRR G REA T
PEAS JEV B AN E H, XBIER T ENTEEE (R
PREARONE], AL Z IS SRR NETS
B ARER AL TR 7. ERRE#E S, B 1937 4F
HXRMBEE S BEHEIRBEER, EERINEIRES
L4072 %2, Hh B ARENIE IR Rt 225 6 B,
RGN E B IE TR TR RS, 45 I 08 AR i ™ B
fig B3, HorbiE § RS (Porcine Deltacoronavirus,
PDCoV) i JLAEE 5 18 i IR R 5 h 3 2 LY
wEE DY, FESTIREFAEFREES. Wik, BKEE
FETT, T ERCNARE A P RE R AN TR IE L 2
Wang %5 %10 i B9V RI) 5% 42 56 R 4V 1L () sgRNA
1898 B ST EERFS, 4 PDCoV R HLAH 5 19 5 32 R 1
Tk, %I T TMEM41B, SLC35A1. SNX10.
VOPPI. PCSK6 Kt A i[5 J5 % PDCoV HIHGIE A T %
FOImHIER, HrbLimBa TMEM41B (/e AR AAE,
PE— B W5 K B TMEMA41B A] R2 & — N2 TR % 2 1
FRHF, Gk B ENHE A IR . B
kB RRE . RIT R SERERTHEIE SRR
G, XA A & HE PDCoV I TEH U 2R 245 2
BEREZN, MHERSIESE PDCoV B K fR—IEA
Exia)s yain) sy iaate S =
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Jeoh, i B U EL S W R I PR B (Mammalian
Orthoreovirus, MRVs) P77 B 35 BY, B IE 0% 2
(Classical Swine Fever Virus, CSFV) P**  qRNEIE
%52 (African Swine Fever Virus, ASFV) " Fi11BEHEH
% (Foot - and - Mouth Disease Virus, FMDV) % il
M FIEAIER T PR . EERET, FRE IR A
CRISPR/Cas9 S i 17657 IR F X Eopg 5 1Y B0 AL
FHAE IO RN, AT RS  (RIEA & 24,
TFRET R E. Blan: Hitass W slihimik 5
MRVs B EZE R, FIIR ZREE K, At
TR RGP AR OE TS SR s MR e
W A CRISPR/Cas9 S i e 5 AR & HH T HTNO {7 gk
e R s £ T CYTH2, 38R TR 3 RG]
T, PNERELS: U9 it CRISPR/Cas9 SCEEFRIERIA, iH
BIH CSFV B IR g I N, A mira i
T REUEREFR: Dixon 55 V%t ASFV E KT FR0E
HEMEER T TMEM239, 4 ASFV B it 4 FF I T Hris
. Semler % W NIESE T TOBI 5 RZ % B E K &
AL RS LR, AN TR S AR E R LA
RIAZS Ho XEIF R AN T E 5% 3 2 B8
GVERNLEINERRE, AT RFBGUREEZ . RErlL
W SCHEEUR B P RESR L TR A I TR, AEHul
R AN AL D22 42 it T H J1fR[E. CRISPR/Cas9
SEETR IR AR IZ R, ROR T HARFEBERBh iG is
EKIET.

4% b AR, CRISPR/Cas9 3T i i 57 A 7 7% 18t %
B BURIG A U I R R HOME . &)
X—eilt R, RESREHEHBAR th— R TR RAH S xR,
IR AR HOZR AL T A3 T58 RS R 2 T () 32 90
FHIE ) 5 AR LH R 510
2.2 CRISPR/Cas9 SCEEFHETEA IR AT A& —FhE
KERK.. LHESREME R AR HSFLHE RN S
EAE, HETHEMRRARLEZEE, FILHRA
SR FRBLR S B R R &5 & FLE PR Boki# 74
HIE AR U9, i CRISPR/Cas9 2 75 e 5 A (4R
St ) 2 B ARG RO T B

EAREREEMITE, ko) 5 PImE TR e
[K4H CRISPR/Cas9 ff > %, Hime et o M5B
FTHER (BHBA) UM AR EBREIRE, X AR
RIVEAZTE e PRICHEBYE PRI 4 TARIC B K & 25
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SRR URZ BRI > TR, VR B R T E
RS FARDEIR. AN, R AR TR
2f 4> FL PR 2H 4 5 45 ] CRISPR-Cas9 S 2 (M2 /5 1%,
Ko T4 E Rl ek AR I, 12 dmifEA
IRAIRZA BRI AR ATL 1 e 078 3 R A S S R Dh g
BETHIR G, G R & a8 Ash
IR B CRISPR/Cas9 3L % fif 128 4% AR A (XA A4 A
FERF ST R B AR KO TRgE RE DD, T BLAEAR B R
FILIA 25 45 e # 56 D] (A HEFER AR B HY B KT D . Wang
% WV TR MSTN £ K, 27 T4 ALA BT &l
ARG EE, RN R TR TR T bkt
HEE.
AR T, S Y B hEE T
4L R4 CRISPR/Cas9 mfif 3%, ] P 2 i HY B 22
WIEM A SE XN REIERE, ALUGKT 2R
ZH o S o7 PR B A A S B i A= o S s 1 S TR T F 77
EFRER PR THIS LR hSN, CRISPR/Cas9
SCEE B AR SR BUR R R SR IF 5 o A PR IR H B
8, f9lhn: Tan % Y CRISPR/Cas9 7 28 i 5 4% A
EiEEmE S ERRNA, KRS S 1 B RE
SHIRESC ) s A £ AR R, 40 PVR. PVRL2 %, iXiG
RHADER R TR A E I00LE, EATFE
FUR S B TS R B AR R R, R A]
DUHGSERTE BTN EERE ST, HESIHUR B FRIE miF A .
£i I, CRISPR/Cas9 3 fifi i ¥ R 4 PR il i 1 2
HITRRS B P iR gt T e TR, sERs R
BHE B PR RS EMRIECE, BAP0R B FRE i
RIREE THIBIRIE.
2.3 CRISPR/Cas9 X EEfEESF LRI A 2 —Fi
NIRRT, it sEreh R g 2 X EZNER,
AT HRANE AR FRKIEEHITFZIRERE . &Nt
REMILE. 42ERF, . WA A, 2LH. 258
ma b B BEE LR R ESNE R, FHBEE
PRI 2 h B BEREHETE 2 n i 5 Tl
FEFRBEEMH, F57T CRISPR/Cas9 2 i
R AR A S R R RAE, R R ThEER
eI, AR AT DU B A 2 . e igsE
LARRIERM G L. Flin: LENERLESLEY
W2 RGN, AT FBHEEDRERRN K HEEMN
4%, Eit B ) B CRISPR/Cas9 X ZENF1E. KEGG 45307

LAORY /%S
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5k e G LIASR I L 2E B R A B G
B, JERCIOHEEE T 9 /> gRNA SCEE, kBl
JLE] VDR BN ERE B AEEZEM, AulE
B2 A A AR R HE T I R B e F e LAt s 0t
4N, CRISPR/Cas9 SCIENfdeiR n] DI At Y58 A e 5L
RIBEFT IR, . 2254 Y R A CRISPR/Cas9 SEAE
Bedb gl B I LA R T R T, S EE
FLK AR L TR, ARG E S 202 2R
R, RGBT 1 GO ZHEOHT LI KEGG 24T,
Y% EN T SBDS. HJURP 1 FNDC5 Z:R# 25 T 40011%
A i EE R, H SBDS #1 HIURP ZEAX L,
SLARAE R RETE B EARIETIER, FNDCS SR EFL
SKERIEIGTE A A IR E R . X —RBLADUE R T 4%
IIE==SHP R ok i i P ST R ok Sl huk PNk o
BERORIMR LR S A= B it T = SR R R

FEFRBRIGETE, 5 LG M ILNER—
MEREN, EHMERESIRNASLER, BAR
SRAEREME, EElRERTE. A2, ABERRE, ™

BRI A R P Wik, Xu% P md et

#H CRISPR/Cas9 SCEEG IR A, W55 52 1 & P B e Y
SIS DR R AR T R DN, I g A B A
GOLGAGL6. DEFB103B. OR4F29 F1ERCC6 23 i
STE E AR AN AN A E IR BEIIE /), R LR 2
I EIRENIB AT S, L HE ik DEFB103B
EA, SMEEE A EEER, MO e R
NAFTE R . Z TR AU E 510 & R R SR
KIWEFEIER, R THRIRTIOA R, WIEHT
CRISPR/Cas9 3 it B R fEF F B A WRK AW RIE
JIRIR FME .
2.4 CRISPR/Cas9 SCEETHETEXG RN T XIEAPNAE
sy, B ATERS, ML EMNES, BEHE
REJD5M. MERCEAME. A=y EHARE B A fE iR IR #ER A,
HA N B AR IR R, Wi ARl AR R
RERH AR FE R O, sk, RiE RN
HIRERR AW LR, AT EERIR B ARErng,
CRISPR/Cas9 3¢ JZE s 146 £ AR E XY i3 1% B PRI I8 ifF 5%
RIS T — @ st .

SRR E B R JTH, CRISPR/Cas9 3% fifi i# 4%
RAEFENT IR LI IR T35 T SR A = PERE A S S R 5 THT
R E K. B, ®EEA TR N — M
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INGRAL, FERHENRE BIE. BN, Jin % PR
JH CRISPR/Cas9 S FE TR vk i R B ER EE M - 0T 2 43
WrE 5T T80 B NBUR R IHH, %R
R R FEOGE B RS AR, X RE Rz
B AR TR LA Zuo % Y AT Zhang % Y R H
CRISPR/Cas9 3 FEf . AOMBE TR S 5L T
A1) Stra8 A1 CI1EIS J: [, iX 2 NFELR A DIH 1E BT
AR A RE A SEARNE, AT E SR B R R it
THWNZE . WEERAEKRE, XERRNEIA T
TAEF RO TR B EFRID, A BT b T Z R 4
EHIREYIARFE, R S & = EE,
PR IRIE RS -

TEXG BB TR PG 7E 77 T, BT IR % B (Newcastle
Disease Virus, NDV) &7 gL E KENMNHEE 2 —,
ALl a8 SIRNEETD, EaENE E e R
GREIATIRTT, B AEEACETIE, (HHBRE X
s F R RPAR. 418 Y FIIFH CRISPR/Cas9 SUFE
TR AR, PR T M RRAT 4R AN A e R IR R S0
H#47 T CRISPR/Cas9 S DA 5 88 5l e 5347 »
RATEEE] 10 DRI REM AN, WIBHE T 50 NDV
RGLORE S A, AR RIE R R D s s gt
FISIIE: AN, B RIS — M E R LYR — SR
BTS20 02 HH S T B S R (Mycoplasma
Synoviae, MS) 5& M) —F{ELYR, F B EGGAIK
X, LS EERRS R, 1R AT DAG [ I s
KT RAMEGERIER R &, FEERETEREE N
AL, HEESERAE T, SRl kB RNEET
R A TR HEORALE], PMERR Y T
MS FHRHAFIA R, HHT T MS BEukss, FIHSC
FE i e i 2 ik T 5 MS REUAR Y 17 > MS (RN
FEFER, ARENH—FRARFIRISTE, A%
Tt MS 294t TR AR

JREERE

K, HEEMSRN GEARE, 2ERANF
BORWI 2 A & B REATOITRE TR R . Bl
FNERIDE T RERE. B, 4. FEZMEEES
MR A SRR, XS Y NMUARA T & &
BEE R TE R, BAREEM. FRIIHE
QY PE 2P BAE T IRSE A LA . Horh CRISPR/Cas9
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EETR I E AR DI . RERIRES,
B T HE AL ANy k0 s A TS .

1E P PE FE IR 0 %€ 75 T, BEAF N 53R A CRISPR/
Cas9 XJEERA, RRIDHEH T 5% Fha 8 R4
FIEPUEIRR . B, SRR EERE.
HARZBIR AR R & B B2, PHF A GBI fy
CRISPR/Cas9 3L, SLEL T WX Bo s IR (A bt 35 R Y
FEHETR RS . XU LI, RO BE T
PP TR BRI, A BB IR AT
FHLR AR T B R

e E IR SN T 12875, CRISPR/Cas9
EESH BRI I TR R ISy . ddizhon,
BHAN R BIHIZ IR TidlE S A KR, NREEE
PR A SR G R o Blhn, FEEERLLAmIL T R
s, BT A SR CRISPR/Cas9 X FEG i AR, Kl
D B TR B A R L TR, A AL
FEM TSRO TSR, I m R
AL RIZ T, A H A e R AR TRl RE. X ek
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CRISPR/Cas9 Library Screening Technology and Its Application in Livestock and Poultry Research
WANG Yinghui'’, LIAN Zhengxing”

(1. College of Animal Science and Technology, China Agricultural University, Shandong Yantai 264670, China;
2. College of Animal Science and Technology, China Agricultural University, Beijing 100193)

Abstract: CRISPR/Cas9 gene editing technology has become one of the most popular gene editing technologies due to its
advantages of simple operation, high efficiency and accuracy. And it has been widely used in the field of genetic improvement
of livestock and poultry. CRISPR/Cas9 library, as an important part of the new generation of gene editing technology, has
many applications in solving livestock and poultry breeding, breed improvement, disease control and many other aspects.
Especially in the genetic breeding of pig, cattle, sheep, chicken and other livestock and disease prevention research, it has
shown great potential. Through the application of CRISPR/Cas9 library screening, the resistance genes related to a variety
of viruses and pathogens can be screened, and the key factors to control the growth rate, meat quality and other important
traits can be excavated. This paper introduces the basic principle, method process and application type of CRISPR/Cas9
library screening technology, and summarizes the research progress of CRISPR/Cas9 library screening technology on pig,
cattle, sheep, chicken and other livestock animals in genetic improvement, disease prevention and control, in order to provide
reference for the future exploration of the application value of CRISPR/Cas9 library screening technology.

Keywords: Gene editing; CRISPR/Cas9 library screening; Livestock and poultry breeding; Disease prevention and control
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Modulations of Non-coding RNAs on Muscle Growth and Development in Livestock

WEI Yali', FANG Hua’, WANG Yongfei', DONG Yu', LI Shun', LIN Zhenghui’,
TUOHITIMAIMAITI-Nuer’, ZHANG Yunfeng'""
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Abstract: The growth rate, muscle yield, and meat quality of domestic animals directly affect the economic benefits of animal
husbandry. Therefore, research on skeletal muscle development is significant in livestock production. Recent advancements
in sequencing and omics technologies have led to the identification of many non-coding RNAs (ncRNAs) in muscle cells.
NcRNAs are RNA molecules that are not involved in the protein translation. They mainly include microRNAs (miRNAs),
long non-coding RNAs (IncRNAs), and circular RNAs (circRNAs). These ncRNAs regulate key genes involved in muscle
growth and development at the post-transcriptional level. They influence the number and size of muscle cells via multifaceted
mechanisms, ultimately determining muscle quality. This review summarizes candidate ncRNAs, including miRNAs,
IncRNAs, and circRNAs, that regulate muscle growth and development. It also discusses their related genes, regulatory
mechanisms, and signaling pathways. The aim is to provide a theoretical reference for understanding the molecular regulatory
mechanisms of ncRNAs in livestock muscle growth and development.

Keywords: Muscle growth and development; miRNAs; IncRNAs; circRNAs
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