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e BRFH 550025

. M H A% 5 (Newcastle disease virus, NDV)JE R 21 4 fid i) — Fp AR L R A G 2R ), F
SN T RE B N R, MU FE R SR R SR . WEE R, MR R A A - 4
SERRAR L, T 200 A DXL S RN 2 1 B B DA B o B B AL R 0 S 20 T A HE T AR . BT
FE AT NDV 8 5 FIAE ] 0 ¢ R SR F 2 P ER 2R Fo HN RV 221 DL RNP A, [HZ T4
AN GRS ) i G B EROR IS K B M 2 5 NDV 8 /) FIA AR TE— & iR &R o BRI, A3
FEXF NDV M & FI S5 HFE M 2 U0 NDV R 3 A0S i 152 ) e AR FAILT A T 2554 , LB NDV
M & I Re R SR R BRI 2%

KEEIA: P, MEH, ®J7, TR

B (Newcastle disease, ND)J2& H1#3E ik
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— Rk SR YN, AR ESRE
B3 MR EPN OOk FiIEZ0 %1 M Ea] G oE e e
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T & PG BRI H (B4R ([2020]175 %)
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t4°4 3'-NP-P-M-F-HN-L-5', Al 4% 8 Flufis i 4611,
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BRI RE TR, DT AT R YL
11 HN A P F i g5 2R AR 28 2 PR Tl 1 7 L
RIS S A2, O Has g MR s S F
FEOAMEAER, ik F &R AIhEeR o,
I, FORIHN & NDV E0 5 7360, R
/& NDV B F2 8 5. 734h, ENAMITEA
AR B AR EEORTE NDV s stk Pk
BEMRAN S BER Z [A) EA 7 L DR e 48, AHAR KB NP
P Al L BB E A E AT R v E
PSR M E TS NDV B —ER LR
M H[1/2& NDV R 2 gt () —FhEp LA
BEAHSCE Y, AL TR s N 3R, U T N
S A e L E R S, Ry 2 B
BERL F (5 3 R 11 (R S s 3R T 2 1
F #l HN ANFAE, M EA R eI A Ged
Pty B FRERY], NDV M 2 —Fl
2N A% - A B 2R AR A Y FERS R L, M
EEHE S A S E N AE S (nuclear
localization signal , NLS) 5 ¥ # iz Z K 1
importin 1 AHEAEM, JF7E RanGTP AYHT B ik
AHIHEAZT, 2B R 0 ) 240 3 R SR A
B4 A0 ML T o B PR A A R SR FER
BRI E T, MO FE S AR 3 R
‘S (nuclear export signal, NES)UIYfa A4l 1
(chromosome maintenance protein 1, CRM1)JF4&K#fi
(1477 SCHEAAIM Y, SRS S 2k 4 A -5 3
Bt HN . F FIAZ A 5 FAH BAE I E A sk
TR EORRE O BT, AFSE A B TE A R
Fm s AR 5% RNA JEE M 8 DI RE
Ve FIAL W58 05 T A R i it Xy
NDV M HFAAWIIRENI AR M T LS T4
3, ENAMXT NDV M & H I I RERFSY 28 Th7E
3T — R R ) A R BOR ISR MR
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H A K el iR > D RE 2 FE R R P M i X NDV
TIFE RN IR E S M E R EARE R
ML, WETEPIE HARAE NDV & H R E0
AIPERT; = JERE5E M 2R A -5 A 3 8 22 18] Y
FHE AR AT 0 B bL T REA T AR FRE B . 2T
M 2 F/E NDV AT S A A EE SR, AR SR 2
NDV M & F YA HFAE | Bl A% BRI ST
M XS NDV & 77 F05 il (52 i S HA FIBL ]
JHHFTERR , LA NDV M 2 D RE A TR AT
FARBHS RS

1 NDVM & & K& H 454

Class I 1 Class II NDV #g#k M EEH 4 K448
1241 nt, JFBCRITHER By 1095 nt, H:ZwiS 364
MREER, HAFD 2K 40 kDa, 7 NDV M
FEPRI %) 382-393 nt Fl 737-748 nt AFFE 12 R FER
HEHA, BBIE B — IR 25 /4, X M B
mRNA ) "5 R e tEA HEE P, M EH
HEA 14%0 IR 8% M2 LR, H )& M
B E I BRI o A A5 XM A E
AT B, M EIATE pH 7.0 B HA—4
+19.5 BYHHLAT, TEAZAMRREE A —1+0.5 W
Mo DRI, AR 2 LR AR g A AT R BT R
M 2S5 HT 100 N IERR 2Rt HIHEE A
REEmER B, M EAREEAGUKEARE
HREA R X 5 MR AL TR Bk T2 NN
I HAEF- A0 A5 TR H 2 A 08 ok 7 200 A A
P25 SR AR — 35

M GenBank F#E 100 #& NDV M & O &E R
FEAHEAT ELXF 43T, 4K M 2R (22 1) 1) [A]
PEH 95.3%-99.5%, 1M M 25 [ 28 J 7 A1 FR H i )
[FIEPEITE 94.0%-100% (£ 1), ik, M & H7E
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NDV AL e e — R R AF IR R o A
JZ, NDV M &EF(Lh ZI1 #tk M EARRE,
GenBank No. AAL18934.2) 5 Hfihy &l 5655 8 U =
1557 9% 57 (Hendra virus, HeV). JEWAS# (Nipah
virus, NiV). WK EE(measles virus, MeV), A
B R HH 7 (mumps  virus, MuV). il| 5 %8 (Sendai
virus, SeV) . Bl i 8% 7 5 #Y(parainfluenza virus 5,
PIV-5). /NS4 22 9% B (peste des petits ruminants
virus , PPRV) . A EJ i & H # 3 %Y (human
parainfluenza virus 3, HPIV-3)M &1 K&
IR S, AR 14.6%-25.8%, H 5 PIV-5
M EH W FEIEER & (Y 25.8%); 1 NDV 5
HPIV-3 M 8 [ B S8 g RISk o [ P M e g, 0
MR 17.8%H1 14.5% (£ 1), {HE, NDV M EH
15 SeV Al MeV M 2 90-190 2 HE M X 35l 14 []
WEPESHAF) 25%F0 23%7, DL FZ5IREHT, R
) ) & M A L Z Rl R PP A, o TR
TR 3 SO TR A SRR X, I HL NDV 5
bR 21 M A 1 HAT R LR SO RE T RE 2 E 1 H:
o B G K PR

=1
Table 1.

Wit X-GHR SRS (PDB %55 4glg.1.B)
BT &L, NDV M & [ 2 DA — R IR L5 TE
AR, Z RIS KR AT, JF H
T — A IE TR (R 1-A, AP FIH
23 A G5 AR R MR LRI LT, [FIRERT LUKk
MR P T B A I T G (R 1 H far 1Y)
I, 20 et GO AT i ) (8 1-A, £)P
X M B FTRARTE T R B, B4~ MLEE FTERAAHR
L5 KR oS HER B-HTS, IEH I B
I IT 455, W 16 NEFERIEAE—R; H
FImARIIm S 1A B-—WARELS M, M
FFP o-MRHEN TiX s B-—WIIARRZE M (A 1-B
O, AR, NDV M & 2835 SR
AT HAE I, TR B F 2 B rh A O
VEFT; TR Sk W) 5 40 G o X4y TR 4 3242
XA R BT M 2R 266280 R X,
e R T & 45, ZIT R EER 2 o
EIE (12 AT al 3)EHE 2 AN AT B-HT S (B13
M BIHE M. Tk, EEIBFIES:, NDV itk
LaSota M £ [ & M5k "MIDDKPY (fii F

NDV S5 HEHMRF MR FE M EARIRMELLE

The homologous comparison of M protein between NDV and other representative paramyxoviruses

Viral protein  GenBank No. Protein Mo.lecular Full-length protein N-terminalb C-terminal
length/aa weight/kDa homology */% homology /% homology “/%

NDV M AAL18934 364 39.8 95.3-99.5 94.4-100 94.0-100

HeVM AEQ38050 352 39.8 17.9 17.2 14.0

NivM AAF73379 352 39.9 18.5 16.1 13.4

MeV M AAB26144 335 37.7 16.4 8.3 7.7

MuV M AAF70392 375 41.7 23.1 7.2 8.2

SeVM AACS82310 348 38.6 17.2 6.7 8.9

PIV-5 M ANE10782 377 42.1 25.8 7.2 6.5

PPRVM AEH25642 335 38.0 14.6 8.9 7.7

HPIV-3 M AGWS51147 353 39.5 19.0 17.8 14.5

a: the homologous comparison of M protein among different NDV strains or between NDV and other paramyxoviruses; b: the
N-terminal (1-180 aa) homologous comparison of M protein among different NDV strains or between NDV and other
paramyxoviruses; c¢: the C-terminal (181 aa to the last aa) homologous comparison of M protein among different NDV strains or

between NDV and other paramyxoviruses.
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1. NDVM ER X-§k Rk F L)
Figure 1. The NDV M protein structure from X-ray crystallography[23]. A: the surface of NDV M protein dimer is

positively charged and has a nearly square envelope. The two monomers (blue and gold) are shown as a ribbon
diagram (Left). The surface charge is represented on a space-filling model (Right), with the positively charged
regions shown in blue and the negatively charged regions in red. B: the ribbon drawing of the monomeric structure
of NDV M protein shown as a stereo diagram. The M protein monomer consists of two similarly folded B-sandwich
domains (magenta) that are flanked by a number of a-helices (cyan). C: a schematic diagram representing the
secondary structure elements of the M protein monomer.

o2 XM P*HTLAKYNPFKC® (7 F Bl4 X)) RNk rp, JE i FRA% 1 9 2 A0 By v s i
PPt B Aifugefs, AT TSR] TEMERT, (AREk M B S NDV 2RI 1
NDV 3 1 1) i 75 24 S 12 W20, KAMR—BEARA KRR E ., HF NDV S 35
REBAEERE S LU, HR AU NDV 858tk

2 NDVMEHAKMNFEEE A AV324 MIERBHIREG Herts/33 P, 451 %
& W Y }{Qﬁﬁ%?ﬁ[‘%ﬁT He'rt§/33' )i PN B o S0 415 X
(intracerebral pathogenicity index, ICPI){H, {Hj&

M HEH5 NDV KSR AR W TXE 4RSS ] i MO $25 AV324 1 ICPI
TEHR M ERAREE S FEAAELE  [EGEE 2. 55, Kai EP%F NDV s &4k 1S5/05

*2. NDVMEA2KS5RFREE
Table 2. The association of full-length M protein with NDV virulence

Virus Parental virus ICPI MDT References
rHerts/33 Herts/33 1.54 - [7]
rHerts/33(M)*Y3* Herts/33 1.18 - (71
rAV324 AV324 0.10 - (71
rAV324(M)Herts/33 AV324 0.00 - [7]
1JS5/05 JS5/05 1.88 46 h [28]
1JS5/05(M+F-+HN)!erts/33 1S5/05 1.80 49 h [28]
rHerts/33 Herts/33 2.00 48 h [28]
rHerts/33(M)'S¥%3 Herts/33 1.90 44 h [28]
rHerts/33(M+F+HN)'S>% Herts/33 1.82 43 h [28]

—: not detected.
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F1 Herts/33 i#47 M FEPHEL M+F+HN =L A
B, g5 R B R R R A
B 52 7R B 4 7 AY TCPT B ARG RS- FE T s} i)
(mean death time, MDT){E(3% 2), {H2F Herts/33
M+F+HN =03 1S5/05 HIREAL T 8 2L
JIFE 0 ) i v %) A T AR AN T ) 5 B A AP 9
BN oA R AT RESE F A1 HN 25 72 NDV
F BT, WRLERF NDV & RIS R 5
TG, R M ZEES F. HN il NP &, NP
5 PEAMK P EAZEPY AL ZAH AR,
PR, MR 78 R A 2 A4 HAB A 1 R )4 P
A BE B U R HE HAE NDV 5 S AU il B DI RE

3 NDVMZEHAIERELKRETF
RALEX R ER A F W Z
31 M EAPFPIV BRI MEHK

A1

M A5 R TR Rl R R 2H R RN HE 2R Y
FEOR SN SIM AE MR AR R R ZEBL
W, B  RE EX ME R 2
PRI () MeV 5% SeV #F1 79828 A B2 4R KL, K&
B S B A ZERE 7 A S R RO B S B
FEUESZ, PIV-5 M & [ FPIV REPY | SeV M A
YLDL 355 Muv M  FPVI EF0Y Niv M
HEH YMYL EFEPH YPLGVG BB g 2
ZHESCHER . Wi NDV SHAFEIE RS M
BT XT38, 455 &3 NDV M & [
HFUAEAE S PIV-5 Al MuV M 2 IR LAY FPIV &
JFET, gE—4:% NDV M 2 1 FPIV 3% k4724
JERAR R F23A 8 P24A 275K NDV MDT Hj
5B SEK (rZ11-M.F23A . rZJ1-M.P24A . 1ZJ1 MDT

{43510 102, 84, 54 h), 3 H AT EER ICPI
B S AR (rZT1-MLF23A . tZJ1-M.P24A . 1ZJ1 ICPI
4350 1.64.1.70.1.89)57, 5 4h F23A B P24A
ZEAR A BEFE RS IR LA S A1 0 52 T R D e 2
TRERT, e dE HERCRIME 45 S R, F23 B P24
ZRAFBERH BFEMC NDV AYHZEREICT, IESE F23
1 P24 7 M E 310 NDV H 2500 i e e
YEF. KAk, XF NDV M EH FPIV HF i i A
AR, RAEPREU R, UL FPIV S X
FELEE, MBS EN, M &EH PFPIV
S5 NDV A H 25T 5 0 5 0 5
K Hihe
3.2 MZEH R36 i sxHREER S A H KRR
AR NDV i F 218 B T HRGRS T /5
T B R RIAE T A TR A 8 28 Y B
PR, RIILASIR NDV 975 3455 v Eom L
AT . AR, M E X TRSIE NDV 1)
WAL Ak S 15 3E N AR, ik —
ST M B FI7EAS TR NDV 15 3238 I SR
PR, B9 A BIXT 39 #RASUE NDV Al 106 £
BUE NDV M1 25T e 530, BB T 4351
7 M. F, HN f1 L &HH B 7 MR 2 iR
fi, Hd R36 EA%IE NDV M & (1 H 1 FE
FIERRAN AL, F AR AR T IE 1 k47 410
FIF R s A AR R E RS NDV Js/07/04/Pi M
E1(R36)FIRSIE NDV ZJ1 M & 1(Q36)iF 172 It
BRZEAE, 4EFEP R36Q 7FREME B 2 FAATAY I
NDV ()2 S GEAHE ICPI il MDT {E 4354 1.2
1 88.2 h, R36Q ZEA5{44%#: ICPI F1 MDT {E. 53l
“40.65 F1 120 h) LA K 7E 20 B FIXS AR I i) 42 11 R
il Q36R AN REVE NDV )3 11 GEAG#E ICPI
I MDT {54354 1.91 F1 52 h, Q36R AN
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ICPI il MDT {84354 1.80 £ 54 h)F142 il g J15%
M IR, A F IR IR 45 /R, R36Q 2875
FagUE NDV FEHERE I ] FIHERE & B T
SEAE, Bk, M &1 R36 1] fEf2aS 5 NDV
T A M — A G B R AL, XA
NDV (8 J1. & e J1 LA S AE g E I s S A%
ERA LA,
3.3 MZEH R42 A g RS S M R
WFFERM, RIEEEE M & A HA R
ik, HIEEEX RHEN S X NDV M & FTH
oA BT R, MR S BT 100 7 2 5L
SRR, [UFEIL MR (RS . K34,
K35 il R42), {8 i Sefi it 2 SLIRTE NDV &2 1
HR VR AR ILARGE o X P 2 S R e 28 A 45 21
W, A R42A ZRAZZM T M & 020 A% A
A B, T A B I S B RR 7 A AR AN i) M
FEATAMEEN, HE RA2A AR M &
[15 HN 1 NP 25 (AR AR, i d: 2y
PN ESE R B, RA2A AW BREAL TR
FIGEAREE ICPT Fl MDT {E43 5120 1.91 1 52 h,
R42A RAMAKIEE ICPI A1 MDT {H40510 1.64 Al
115 hyR&Hilae 1", st s REW , R42A
7R A B X8 R ) B0 1 W S B AR (R 1 R %
30%, FET-%H 20%), FF HANTE A 2 A2 il (B
JIFE I | N7 EC ) LS BRI JEE e 2 R
RIt, M ZEF R42 AT DIGH 5 i A A 7
MMEiE NDV 87 . Sl Re 1 FsumtE

4 NDV M &g R & imBERET
BAL R B ) A B W R

41 MZEH NLS EF RIS ME SR
KELHFENEFL SeV. MeV., HeV. NiVv
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A NDV 7E/g gL 4 540, I M 8 3 BAT 4
BB, X FLARMBT M EEHEH Y NLS
555 12 52 AR PR AR R R A i Azt 718
W3R, NDV M 21 NLS A7 TR 5 i i
Xof Wi 4 KL R 7% 41 1 KK GKK VTFDK LERKIR
R*P) S THRSE NLS A 519 M 2E (A 4i iz &
fedm T I A TP RESC R, ARSI H A
S AR E R AR PR T M AR [T NLS S H 14 2
LR 5 %A Y AAGAAVTFDKLERKIAA®®) iy
NDV(rSS1GFP-M/NLSm), A% 7 (rSS1GFP)
# J1(ICPI 2y 1.88, MDT & 54 h)f kb, M/NLS %
AR FERFESI(ICPL 2 1.67, MDT>120 h)Bi i
WA, TEXGNR F Y 5 i RE ) L K AR M B0 1 2 3%
TR A, AR A B XA 1 B T R R
(V85 e e 2 A 5 T 58 A8 M 75 1) 473 22 00 51
0%l 70%), HXS S0 58 5 B o 4 A 5328 /K- B
BALFEAR R, B R, AR
JEE M 2 NLS 2878 [ RN 1 M 28 11 4 A% -2
JL T ZE AR L SO 5 i R R 4 % A T
GIES 3/ G T S N R prsE I ) ol e
SR F AR R AR 5 R R . M &N
{14 57 S0 200 B AZ A S BE U0 1 7 = 240 P e PR 1 2 s A
mRNA W5, FF B2 AR ik,

REAIC T 4t B2 1 A 105 T s B SR L 5 1
M E ARG, 5 8E BB B
BT MG B R T, TRl af L
[&{% TIFA/TRAF6/NF-kB {7 51 7 A= 1) 240 ffa PRl
FHRALHE NDV &, ik, M & NLS 37
TR MR 1 A0 A -0 BB E A SR A0
DR 2 SR ARVER, 11 B0 S DA R R 42 5 9 2 42 T AN A
BEAH O U Y 2 IA K-, T 2 e o B RO 2
sl
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42 M ZEH D255, E258, R262 Fll R263 fii s X}
BRI i R

R M AR 1 AE 20 AR P 2% 1T BR TR B A%
RAHEFERY, It 5 HN MF 25 00 s X
DL Ke NP 25 1 2Z 18] B AR ELAE TR 58 iU #5012
FL AN 2RS40 BF 5 R, NDV M & Rk
SR ()T 1 T AR ML R s 2 A o IR
FHEAER, T2 A4 o SSHEAH B 5 7R 2
i D255 F1 R263 L) K E258 il R262 2 [a] i) & f Al
i PR FHARAE S T MR RS i R
TRSE B R R IEBRE NDV 5 1R & i A A9 /E T,
FENGIRE F R Z LR A0 A HE A T P A 5 A BB A 58
Ap L gEHRLE A R262R263, D255R263 1
E258R262 X 7ZEFH M 4 1 ANz E N 72N
AN T T AL BE I A A R I S AR
WoR, ZIERR N R AR BN A R A A T A
W EEAY ICPI A1 MDT {H (3% 3), Jf H BN 58748 1y
2H i T 1 200 %) 40 5 S 44 B RE ) R A0 T SO
PE RS A, S S A 2 AR B E A
BEABEINIRR, B 4 ADNEFERRIE AL — Rk
HEPEX M 2R [ R IE S IR OCHE ZY ) B,

%k 3. MZEH D255.E258.R262 1 R263 fii 55 NDV

sh

Table 3. The association of amino acids D255, E258,

R262 and R263 in M protein with NDV virulence
Virus ICPI MDT/h Reference
rZJ1GFP 1.91 52 [49]
rZJ1GFP-M.D255A 1.69 62 [49]
rZJ1GFP-M.E258A 1.70 60 [49]
rZJ1GFP-M.R262A 1.72 64 [49]
tZJ1GFP-M.R263A 1.77 58 [49]
tZJIGFP-M.DE/AA  1.72 63 [49]
tZJIGFP-M.RR/AA  1.72 66 [49]
tZJIGFP-M.DR/AA  1.84 62 [49]
tZJIGFP-M.ER/AA  1.70 60 [49]

DL R BEHTE B M 2R 1 SR [ ) 2 B R AL
SURBRZ I TR MR R A A% E L, AT
9 B 19 75 7 R RIS TR 0 DL R SOt
4.3 MEH G275 P276 i xR I A KK
A

RIREBE M 2R 5 A IR Y 45 6 3 S T
HR I s I B 450, X5 H 2 4 o-
BEREALEE 2 AR IAPATI B-HT BT Y, XA
B XX NDV M 25 1 266-280 13 & KLk . BF5T
FW, RIEHYE B (canine distemper virus, CDV)
M MeV M 3 FEZFRALE G (3 NDV M
A L274 T G275 AR )R M FIE A B-
P& N EEPY e NDV M &1 274 {7 &t
FRANJE G IMJE Lo JEZest K3, NDV M H 1)
G275 5 P276 FE LY GP 4H4%F M 3 IR R IE i
(1 B-Pr Bt N EEP, (HAE, G275P276 RAF T
S NDV M 8 IR IT S, S5 1052 W w5 1 1 2F
AANIERE o 4K, WS A GUIESE NDV M & R
il L274G275P276 JEFRENS K #4241 CDV i
MeV M AW EZILMR G HTER, 4 G275P276
RAFN A275A276 IF, M E M B-Iid kA4 T
JERYASAEPY, X M GP/AA 75 () NDV 17
PRI E , 25 R W] GP/AA TR AN EE 1Y
B S (ALK RE ICPT A MDT {H4100 1.10 #1
112 h, A% ICPI A1 MDT {H43 %4 1.91 152 h)
M MR kA T BE TR, shEomthisgs
R Ui GP/AA 2875 B I B T 22 I B0t
N AR S & SN TN R Ve
WFFEEE R, G275P276 i fixt M & K MIE
Wi BT B CEEL, Al AHE I NDV #7.
S B 1 L ZEAOR
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5 Jé‘%ﬁnﬁﬁ

M ZE [1/& NDV SEE A i i1 6 D25 8 11 h
/MRS ERENTFENED, HE
NDV A: i s i icE EE A 0, T M B MR
F1%) 200 JH A% - 00 L o 2 AR R R LA N T B R - 2H %
A ZE B SCBPE T R T I N AR B T
2R, A NDV st EB R o LUk, B
FANBFIAZBE AR M EATE NDV #5. Z il
MBEOREPERA TEZMANN, B TOiiE
MRS 25 SR IR, B M P el LR
PLRRAZS W T aEeE I MR, HE AR
FEAR IR BB B R AE (ICPI>1.60), HJF [N 2% F
M HN & & NDV F258 /K7, M 4ERe 17 &
IR BE IR BERFE , X 5 NP 2 (A58 25 5 A0 —
O, geAh, M OEARR T A SRS RELE
S ECE R S5 T A I RELASE 5 H A 7
2 (8 BB EIVE F L 7E NDV 25 7 | 5 sty
T &5 T EEAERPY,

HHT, ENIMIFTE A GRS 8t B
R X Al 1) 2659 7 U £ B RNA i35 M 2R
REMFRA TR IiERE , iX A NDV M [ i
PIBFFE R B T — s A % 4N, WFSEUESE HPIV-3
M R S s MR 2 L302 X M 1R A2
F AL DL R SR 2 B e F P Niv
M R A5 S S AR R R T EE 0 2 M Rl e
71, I HAELIEIEThEEYE M 2 (i 2 ik A i
FTECANMIAZ , A AR R M R i R AT
AN A T A R RIE I B A A R D Akt
RIFEE M HE [ MSIR 28R A] LG 580 5 1)
FERIPO, I R RO S R A i gR 10T
FAh, PR Rz ZAA S RIR S M R
200 LA - 240 LB 2 AR X T R Y 2 R OC E
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g8 NI A AR B M B T205 7 547
TEWE AL, AT M & B S EREAIE L
SERERR R T, NDV M 85 80 2L

SRR, B E BB R R MR AL K
{ELJE 1o 8 S G R i ) S R AT 15 ik — AL

t

58 B ZYENF 5T & B NDV M & 11 K119 Fil
K260 fA1EZ RAGBM, A BT 8 09 2F FR
B, H K119 kAT RGBT 5 40 E
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Advances in the role of M protein in the virulence and
replication of Newcastle disease virus
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Abstract: The Newcastle disease virus (NDV) M protein is a non-glycosylated membrane-associated protein,
which locates on the inner surface of NDV envelope and constitutes the bridge between the viral envelope and the
nucleocapsid. Previous studies have shown that the NDV M protein is a nucleocytoplasmic shuttling protein, which
plays essential roles in inhibiting host gene transcription and protein synthesis, and also facilitating viral assembly
and budding. Up to now, numerous studies have mainly focused on viral F, HN, V proteins and RNP complex to
reveal the relationship between the virulence and replication of NDV. However, in recent years, several studies
using the reverse genetics techniques have indicated that the M protein is also associated with the virulence and
replication of NDV. Therefore, this summary reviews the structural features of M protein, and the relationship
between M protein and NDV virulence and replication, which will provide a new theoretical reference for further
investigating the functions of NDV M protein.

Keywords: Newcastle disease virus, M protein, virulence, viral replication

(KA wth: &)

Supported by the National Natural Science Foundation of China (31960698, 31760732, 31502074), by the Science and
Technology Fund of Guizhou Province (QKHJ-2020-1Y134) and by the Joint Project of Local Poultry Industry in Guizhou
Province (QCN-2020-175)

"Corresponding author. Tel/Fax: +86-851-88298005; E-mail: zqduan@gzu.edu.cn

Received: 23 December 2020; Revised: 20 April 2021; Published online: 17 June 2021

actamicro@im.ac.cn



