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Abstract: Grapevine berry inner necrosis virus (GINV) recently reported in China can cause chlorotic mottling
and ring spot on leaves of some grapevine rootstocks and cultivars, leading to great yield loss in grape produc-
tion. The complete nucleotide sequence of an isolate of GINV type 1 was determined by small RNA sequencing
and RT-PCR. The obtained GINV isolate LN_ANSJ_RS (KU971246) consisted of 7 239 nucleotides. The
sequence analyses based on the complete genome sequences of GINV isolates showed that LN_ANSJ_RS only
had 72.84%-76.61% nucleotide homology with the previously reported GINV isolates, and formed an indepen-
dent evolution branch compared to other isolates in the phylogenetic tree. The phylogenetic analysis based on the
CP and MP gene sequences of GINV isolates showed that LN_ANSJ_RS were divided into the variant type 1
group. This is the first report of the complete genome of GINV variant type 1.
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Fig. 1 The ringspot symptoms on the leaf of

the ‘ Ayaneskeal’ grapevine

1.2 /N RNA E K5

PR A S i T oK i B4 st PE L N
T A BRA B BT B2 E 2 2 11 /)N
RNA #7837, JRIAEETUE /N RNA 4238 &
Blast Hxi4% HE £ H238 A 5 A5
1.3 RNARER KRR

KA O 217 B RNA pO$2H, Bk
PAEL RIS CHR[ 8], GRS TE 1.5 mL K
B TP RIMACK B 217K 7.0 pL .6 bp B

LB (A T A TR ARIRS AR ) 1.0
pL, & RNA 2.0 pL, B.00R25),95C/KHE 5 min, 7K
ik # 2 min; A 5XM-MLV buffer 5.0 pL .10
mmol + L"dNTPs 1.5 pL 200 U - mL" M-MLV ¥
BEERE 0.8 pL, KE4liK 2.7 pL, 37C /K 10
min,42°C 50 min,70C 5 min, &K cDNA T
PCR "3 5k 75 -20°C VKA AR AT

1.4 GINV & KERFABY EKRE NF

R/ RNA PFHEIRTFIY GINV JF 51115 |9
(1), 3 By 4 GINV 25 HHFES) (K 2) .,
GINV [ 3' 1 5’3 3E 4 5% 75 51 97 14 4% B8 Clontech
RA AU PE T, X PCR §" 4845 19 DNA A
Bl glifb )5, 5 %95 5 TOPO - oK b 2k A4
ZEIRERE 5 min, ¥ AL KT ( Escherichia coli)
DH5a J8AZ 25 41 i, $k IUEA 5 B 17 V% 308 47 1R VR 85
F%, 28 PCR 5 ARAS B i 5 21 B, 326 I 2 )
HEFFIUY

1.5 RFIs5H

WA GINV KWL 2 4> Grapevine
Pinot gris virus( GPGV) 43919 RP MP Fil CP J&
PRI 91 R4 7 A2 11 IR 24 56 e [m] 05 1 bl X, 3R
MEGAG6.0 ) Maximum Likelihood J7 ¥ #4) # 3 T
IR K0 R AR . R K 0 B4 LN
_ANSJ_RS 5 i £ 28 R LR 43 B Y Y CP
MP B FE 91 53 i3 T R Gt AR 4347, D it JHE
AERPAAY

2 R
2.1 /NRNA U

J I B0 A i 8 )5 %3 (Clean data) H Y /s
RNA %5351 48 880 842 F1129 319 407, H,
RUET GINV 9/ RNA K08 15,942, 3K 45 19 A B
(contigs) JF4I R 12 2%, eAb, HAh JLFR G 25 F1 2K
o 1) PP 910U 5 O, 4 0 2 A R D s 2
3 ( Grapevine leafroll-associated virus-3, GLRaV-
3) F 4 A4 9% 7 A ( Grapevine geminivirus A,
GGVA) | % % ¥ B 25 9% 5 1 ( Grapevine yellow
speckle viroid 1, GYSVd1) . i % 5% BE 2595 75 2
(GYSVd2) M MUE 8B4 29955 ( Hop stunt viroid
HSVd) .



3 1] TWIBZR, 55 AR NIRSUR L P 2E R 1 7r B A KA L 51 20 B 425

2.2 GINV 9 E# LN_ANSJ_RS fi&KEEA

B 53t

AW T — GINV 3By KE5) 4
#°0 LN_ANSI_RS, HILH A KN 7 239 nt(
K5 :KU971246) , Z5T ESY HEh 43 2549 L N
Ths_RS #l LN_BETA_RS (KU234316 KU234317,
7229 nt) £ 10 nt, b H AR5 E ¥ (D88448, 7 241
nt) /> 2 nt, GINV 43&#) LN_ANSI_RS {17 3 4~
FF7ik 8] 132 HE ( ORFs ) , ORF1 ~ 3 43 5l 2 fi5h 42 1h iy
(RP,100~5 706 nt) F&315E 1 (MP,5 612~6 661

nt) A& (CP, 6 570-7 157 nt) (& 2) .

4354 LN_ANSJ_RS 5 HAth GINV 432 # (1)
SR H AT IR T 9 22 18] 1 [ R 72.84% ~
76.61% , 5 HAh GINV 2 B ¥ / 5'-UTR 1 3'-
UTR J731 Z [0 HAG B i TR US40 310 ok 87.88%
~97.98% F11 93.83% ~96.30% ( 3 2) . FHX}F MP
FIRP FEH | 43 B5#) LN_ANSI_RS 5 HAl GINV 43
Y0 CP IR A IR M A HL W 7 51 2 [ B %
R AR 290 R 78.91% ~ 83.16% Fil 86.67% ~
94.36( 3 2)

100 57106 6570 7157
RP ]CP Ploy(A)
5'RACE |[«—»| 572
4471 »|3108 5612 6661
2986« > 6428

6304/ «—»|7105
697514 3'RACE

Fig. 2 The diagram of the genomic structure of the GINV isolate LN_ANSJ_RS

Numbers under the genome are the nucleotide positions of the PCR primers used in amplification

Table 1 The primers for the complete sequence amplification of GINV isolate LN_ANSJ_RS
Primer Sequence(5'-3") Position/nt
GINV5'-out CTTGGACCAATGATGCAGTTC 597-576
GINV5'-in TGCAAGAAGATATCCAAACCA 572-551
GINV 1F TCAGACAATGTCCAATTGAAT 447-468
GINV 1R ACAGTGGACGCCAGTTGTGCC 3108-3087
GINV 2F TCATTGAGAATCTAAGGAACG 2986-3007
GINV 2R TGTCTTCAAAGTTGAGAGGAC 6428-6407
GINV 3F CCCACTGACAGCTCGAAGA 6304-6323
GINV 3R TTCTCACTCTCGACACGAA 7105-7086
GINV3'OUT ATGGTGTGCATTCCAATATCT 6939-6960
GINV 3'IN AGATCTGTGATAAAGCGCCAG 6975-6996

Table 2 The percentage of nucleotide/amino acid sequence identity between
the isolate LN_ANSJ _RS and other GINV and GPGYV isolates

Virus species Isolates GenBank ID  Genome 5'-UTR RP MP CP 3'-UTR
GINV KU234316 76.56/- 97.98/- 74.87/82.09 81.43/86.53 83.16/94.36 93.83/-
KU234317 76.61/- 97.98/ - 74.92/81.98 81.43/86.53 83.33/94.36 93.83/-

D88448 72.84/- 87.88/- 71.02/76.75 78.19/82.23 78.91/86.67 96.30/-

GPGV KM491305 66.57/- 79.31/- 66.80/69.22 70.00/69.91 68.54/71.79 74.14/ -
KF134123 67.10/- 73.74/ - 60.71/69.33 70.10/69.63 69.22/72.31 68.29/-
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Fig. 3 Phylogenetic analyses of GINV isolate LN_ANSJ_RS and other GINV isolates
A; Phylogenetic analysis based on the CP gene sequences; B:Phylogenetic analysis based on the MP gene sequences;
C.Phylogenetic analysis based on the complete genome sequences. The GINV isolate LN_ANSJ_RS (KU971246) is indicted by arrow.
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