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TR AN 25 1K) K [ 18] v B (intergenic sequences, 1GS) o
B3 ANIGS 41 8% 2nt, F-HN 3K IGS 2k 31nt, HN-L
D AT g g DA O R 3 A A g X
(untranslated regions, UTR) , JE 4 i X A 45 {4 5F i 4%
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(Gene end, GE) J& A 15y e ity g hig )5 51 ™
FLA» [ A AR NDVR KB A 50 4R v 7 45 4 2k
BT 1) T T80 ) 132 ME 2 2 7 A S el R 1 D R RO T 9
T 0T = 2 AL i PRI A 2 B B DXL 119 UTR X (1 2k TR e
FIBEATHRIE « AWFFTIRT 36 Bk NDV ¢DNA JE K 41
Feal 515y 41 R BE Fe 515 1GS e UTR X #% 1R ¥
FIHEAT LEHL, 73 JL AR Sl S M Ko

1 MR A
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TRIzol ik 71 \RT-PCR — 5 L5 & & pMD18-T
HARIRF 5 A TaKaRa (KIE) 22 7 7% DNA (7[R
T2 A o A A TR /N 32 3 A B A R AR AR AR A R
AHE] PR S B A KB DR A i i 2 A 4 DHS o
MA@ AL 2 W E A= AH. PCR
1y 8 [ Biometra 23 W) 2=\ LUK AR db 50 A AR
ERHEAT IR A | 5 B AR R G b R B
W AEDFE A B AR = 5.

1.2 SH%F7

M GenBank 3 H{ LaSota % O\ & R/ 4 3 K 4H 7
5 36 A NDViﬁ{%E@(DNA)? 5, o LC12
(KF771883) 4y AW 2012 4F [ 377 85 F B (1 19
e b o3 B 2E A JE I B 1 — AR TS 5 NDV 535, T 807
FIfE R 1.

% 1. 3XEL B GenBank ) NDV &E#
Table 1. Reference NDV strains from GenBank

GenBank accession strain name abbrevation class  genotype  genome length/nt virulence
FJ794269 NDV08-004 NDV08-004 1 3 15198 Lentogenic
HQO008337 JS10 JS10 1 2 15198 Lentogenic
JN688863 Ch. ZJ.10.03 Z7J.10.03 1 3 15198 Lentogenic
AY562991 Ulster. 67 Ulster. 67 1 1 15186 Lentogenic
JX524203 V4 V4 I I 15186 Lentogenic
JN653339 Duck. M4. 2007 M4. 2007 I I 15186 Lentogenic
AY845400 LaSota LaSota I I 15186 Lentogenic
AF309418 B1 B1 I I 15186 Lentogenic
JX193080 duck. China. Guangxil9. 2009 GX19. 2009 I | 15186 Lentogenic
EF201805 Mukteswar Mukteswar I m 15186 Velogenic
FJ430159 JS.7.05.Ch JS.7.05 I I 15186 Velogenic
FJ430160 JS.9.05. Go JS.9.05 I I 15186 Velogenic
FJ436302 F48E8 F48E8 1 X 15192 Velogenic
FJ43606 JS.1.02. Du JS.1.02 1 X 15192 Velogenic
HQ717357 Duck. GD092 GD092 I X 15192 Velogenic
AY741404 Herts. 33 Herts. 33 I I\ 15186 Velogenic
EU293914 Ttalien Ttalien I I\ 15186 Velogenic
AY562986 anhinga. U. S. (F1) . 44083. 93 anhinga. 93 I v 15192 Velogenic
AY562987 gamefowl. U. S. (CA).211472.02 gamefowl. 02 I v 15192 Velogenic
EF065682 rAnhinga rAnhinga I v 15192 Velogenic
AY562989 dove. Ttaly. 2736. 00 Ttaly. 2736. 00 I A 15192 Velogenic
JQ993431 pigeon. China. SDS. 2011 SDS. 2011 I Al 15192 Velogenic
FJ766528 Pigeon. NDV05-029 NDV05-029 | Al 15192 Velogenic
AF431744 7ZJ1 7ZJ1 1 VI 15192 Velogenic
KF771883 Duck. Shandong. LC. 2012 LC12 I VI 15192 Velogenic
KC542902 Chicken. China. Beijing. 01. 2009 BJO1. 2009 I W 15192 Velogenic
KC542905 Chicken. China. Liaoning. 01. 2009 LNO1. 2009 I Uil 15192 Velogenic
JN400897 Chicken. China. SDLYOI. 2011 SDO1. 2011 1 VI 15192 Velogenic
KC542910 Chicken. China. Hebei. 01. 2011 HBOI. 2011 I VI 15192 Velogenic
KC542911 Chicken. China. Beijing. 01. 2012 BJO1.2012 I VI 15192 Velogenic
JN400895 Duck. China. SD03. 2009 SD03. 2009 I VI 15192 Velogenic
HQ717357 Duck. GD094 GD094 1 VI 15192 Velogenic
GQ849007 JSD0812 JSD0812 I VI 15192 Velogenic
JX012096 AF22404 AF22404 1 VI 15192 Velogenic
FJ751918 Chicken. QHI1. 1979 QHI. 1979 I VIl 15192 Velogenic
FJ751919 Chicken. QH4. 1985 QH4. 1985 JIi VI 15192 Velogenic
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Duck. Shandong. LC. 2012 (KF771883)
Chicken. China. Liaoning. 01. 2009 (KC542905)
Duck. China. SD 03. 2009 (TN400895)
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Figure 1. Phylogenetic tree analysis based on NDV ¢DNA genomes. The phylogram was generated by the Lasergene 7. 1 software. The phylogram was

generated by the neighbor—oining method using MEGA 5.2 software. The bootstrap consensus tree inferred from 1000 replicates is taken to represent

the evolutionary history of the taxa analyzed.
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B 2. iR#E NDV JERIBX R EEF R X cDNA ZHEE 554 &) 815 &
Figure 2. Phylogenetic tree analysis based on NDV NTR and IGS region. A. Leader region (55 nt) ;B. trailer sequences (114 nt) ; C. F-HN IGS (31

nt) ;D. HN-. 1IGS (47 nt) . The phylogram was generated by the neighbor—joining method using MEGA 5.2 software
inferred from 1000 replicates is taken to represent the evolutionary history of the taxa analyzed.

. The bootstrap consensus tree
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LRI Fe 8 — B0 SaRE P R F AR 2 2 25 IR
B R MR [ Bl G R TR 1 A S
AT FLAT AR TR0, 5 4 56 DR 4 R 45 4 3 IR 1) 4 1 AR
=R SR
2.3 NDV misERE A BIIERILFTI S

DAL (A VI 2 75 kK 151920t 3155, 4 5 3 PR 4% 47
1% $0HE BT o (4 B A6 S 98. 4% , 4 i A KL G 1) ORF %
R BRSP4 1 90. 5% , 75 4 i 5L PR A7 7
2y D AL B 8% W A g Y )y 4. MR NDV
cDNA J7 51 4 T 1R 1R 25 ik DR G R B 4 5 XK B %
B DN G A 2 R BB WL 36 2, NDV 2 4 8 41 i &
1k 51 8 v FE AR 5> NPV P ML F J HN AR B 4
B3 57 -AACGGGCTAGAA3 ", L 3L A & 45 15 %1

5" ACGGGTAGGA3’ . NP M J% L JE A (1 4 11 ¥ %)
A TTAGA, ,, P.F J HN St K ) £ 1 7 51 A
TTAAGA,. 5 15186 nt # £k )% 41| LL 4, 15192nt &
75 NP LR 37 o AF 9 5 X A5 6nt )46 N, H 2811
FEBI K TTAGA, ,» i B H: NP JE 37 UTR K &
A3 M BB T AT 2447 210bp, JEP T A2 IV 2 4
211bp, =R VM % 217bp; 151980t 4 7 P 3 [
ORF A4 A 12bp, [A] 15 25 P DR A0 8 o o I T 5
PRI P ISP K 120t 40 5 2 11 2 4 A 50 56 TR Ak 2
A TR] B AR ) 2 DR 1) K 3 e JBE R S T AN [R) J [R] 110
578 3" UTR KEA—, L JEP 57 UTR X d5 i, H i
URFP A oA T 8 C A% IR 41 1 NP JE (K] ) 37
UTR # &, % 210,211 B 217nt.

F2. REBEFENIEREXRFBAIRERLR

Table 2. Genome characteristics of NCRs of coding genes

5’ UTR 3’ UTR
genes  gene length/bp amino acid nucleotide CS(573") ORF nucleotide GE(5" > 3")
number number

NP 1746,1747,1753 489 66 ACGGGTAGAA 1470 210,211,217 TTAGA6-7
P 1451, 1463 395,399 83 ACGGGTAGAA 1188,1200 180 TTAAGAG6
M 1241 364 34 ACGGGTAGAA 1095 112 TTAGA6

F 1792 553 46 ACGGGTAGAA 1662 84 TTAAGA6
HN 2002 571,577 91 ACGGGTAGAA 1716,1734 195,177 TTAAGAG6

L 6703 2204 11 ACGGGTAGGA 6615 71 TTAGA6

L # NDV NP LR () 57 NCR 47 66nt, fi7 -2 K]
4l 56 — 121 &% PR (R 3) , I 17 IR B AR 5 5k A Y
FHIR o AN [) 2 PR Y 5 b B AT e e o7 i, R B T 280
AHE AL AL 95 A, LR VI 120G, JE K VI76C.81C
97G,121T ' S 47 55, Class T 107T 121G B4y HE A
R EA A R R R R AR R B T R T 87 C R ¢ A
ARV A 87A, VW VILVILAE 74 £7 HU 1 74C,
JET I ATV A 119A . i A8 121 7 g, JE A
O I\IV.V VILVIE A C, e T ATIX D A, 68V
i To DB T R AR Sl s HE 2 DR 2R A O 19 o
X H eI 57 2 37 NCR 43 H i, v LU %2 H [+
FE IR AZ 1 TR B AR Mo

LIJE IR (1) 2 0k P %) TTAGA, H LA S T -
IV A & fk 9 15063nt K& 3 R VX A 8 bk 19
15169nt, # i@ & 5 5 45 ), L AR K AR

6703 nt, #H . [¥) Tailer sequence A 114nt. T 3 K
T 7% 8 bk 1512 0n A1 IX R 25 bk 151270 S B —
R TTAGA, SLAE I s /L H A i A S 4. 1998
4 Philips W J¥ T D26 ( AJ225128) Fi1 Ulster
(AJ225129) 2 A NDV [ 5 [§ 41 A 3 256nt, 15 3L
‘& NDV LGB A DL AR X B LK P 15860t ) 15070
f TTAGAAAGAA M4 A 55 4 A A ik G, B
15121 JF 44 1) TTAGAAAAAA fE L 3 A 1) ¢ 1L
), LS DR K e B Rk 58nt g 6761, HI
(1) 5L [H] 41 K 35 (1) Tailer sequence JUJ 1 114nt 454 K
56nt"" , HIX 2 AN BERRTC A KT AU, AT B IR ALK
gy (1) 256nt, H & 1998 4 42 22 /5 41, 1 Ulster
(AY562991) 2 2004 4F GenBank Iy 5% ff) 4 K /¥
B, FAT 15063 nt f2 4R [ 26 157 41, Bk NDV L 3%
DK BE 473 B g 6703, Tailer sequence W 5 114nt.
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% 3. NDV NP £ R 5’ UTR & HBRE X
Table 3. Nucleotide substitution in the NP gene 5° UTR of NDV ¢DNA genome.
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H 1926 45 12 LUk, tH 5050 [l 88 ok A ik
4 PRI [ NDV B35 JEAT » B UK PEAT #6 % LUOBT
WIS DR AN S, HoAE R R e B R R K.
Har B NDV sRei bk B 56 2 SR 2 AL P I -
X VI 2 25, A e P VDAY (g 2 VI W) 2 H oAy
625 7 2 Hb DX AE W K rg 58 W 35 2 R AT 1Y 9 B
BT o SRRV AR 2001 45 R o T A 4 18 ik IR A
BERR I 58. 7% , 22 2005 4F ) FF 21 73 25 bk 14 66. 7%
SR ETHES S It e B B NDV ) 4y B

BVBAR, RN 5 % A0F . 5 5848 & NDV 48 5 g 3 38 5
S TP IRAE SR N 0.98 x 1077 - 1.56 x 10 /4E.
Yee Ling Chong %5 56§ AN [7) JJ 52 I 1 A [7] 6 58 A [l
BRI 54 4~ NDV 2K [0 AR (7 35 B BE AT T 2R 015 K
BB A AT . 45 R W] I NDV 9 i A (7] 5 R 2 1]
GRS MIRAT i S, o PR IN AR 0 R
K LV F ORI HN HE K. 78 R[] 95 R B g NDV
R, DU R VI A8 S AR Bk, by 1,27 x 1077 -
4.43 x 1077 /4" o NDV 75 55 4 1R 1 % % 0 9% IR
71N ORI RNA J5 5 A 5 5 A48 (RRe 1 8 58 A 5 A8 57 1Y)
R AR R B, B i DR AR BB B T R T R 4 R
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NDV 3 (K21 72 JE 5 = 25010 » g 5 2R 11 190 F s 15
EEHEAURZ AT R B 40 AL K411 90.5% - FLHN
MM EAEN THERNKER. FEERMEN
S RAETE 2 AT R U5 1R 9T H UG T B 1 72 4 2R Pk
Bk NDV # gk E" . HN KA
HL A i 5 25 R0 5 S TR I o S R R I R
ARz AR AR . O Bk B R
PR . MR AR AR AL R G MR R A
R HEY); 55— I AN E A, G NPLP J L
W, 3 FE A LR 2 5 # RNA i 55
L B R AT S M ) mRNA. % NDV 48 5 1) KL i
F REAENAE S F MK F IR, 5 ok )
NP P HN.L J& [K 37 41 43 § 2 B 3 26 5 D3] s A7 A8 AR
%[21—22] .
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Evolution of non-coding nucleotide sequences in Newcastle
disease virus genomes
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Abstract: [Objective] Although much is done in the coding genes of Newcastle disease virus (NDV) , limited papers can
be found with non-coding sequences. In this paper, the evolution tendency of non-coding sequences was studied.
[Methods] NDV strain LCI12 isolated from duck with egg drop syndrome in 2012, and others 35 strains genome cDNA of
different NDV genotype were sought and obtained from GenBank. Analytical approaches including nucleotide homology,
nucleotide alignment and phylogenetic tree were associated with the leading sequences, trailer sequences, intergenic
sequences (IGS), and coding gene between 5 " and 3’ UTR nucleotide, respectively. [Results] The location and the
length of the non-coding sequences highly conserve, and the variation trend of non—coding sequences is synchronous with
the entire genomes and coding genes. [Conclusion] The molecular variation of the coding gene was indistinguishable with
the non-coding gene in view of the NDV genome.
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