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Abstract The complete genome of Jilin-gzl was determined by using rapid-amplification of cDNA ends (RACE)
and RT-PCR. The complete sequence of Jilin-gzl (GenBank No. Mk392509) had 10 797 nucleotides, excluding
the 3'-terminal poly (A) tail. Tts genome contained an open reading frame of 10 464 nucleotides and encoded a
polyprotein of 3 488 amino acids. Two additional proteins, termed ‘ PISPO’ and ‘PIPO’, were also translated by
frame shifting within the P1 and P3 cistron. The results of sequence identity analysis of Jilin-gzl isolate with the 6
reference SPVG isolates showed that Jilin-gzl isolate shared a 79% — 99% nucleotide identity and 92% — 99 %
amino acid identity with other SPVG isolates at the ORF sequence level. Jilin-gzl isolate shared a highest sequence
identity with SC11, IS103, HG167, Jesus_Maria isolates, and a lowest identity with WT325 and Al isolates.
Phylogenetic analysis indicated that Jilin-gzl shared high sequence homology with HG167 and WCFRI11 isolates,
and shared low sequence homology with WT325 isolate from Taiwan, China. This work was the first report about
the complete sequence of SPVG in Mainland China and it was also the first time that SPVG has been found in

Northeast China. This research elucidated the genetic structure and phylogenetic relationship of Jilin-gzl isolate,
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and enriched the information of SPVG genome sequence. These will provide useful information for further study

of the phylogenesis and function of this pathogen.
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B AN BB Y PR3 WE 5 I i A P 5 3 28 e il
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SPVG F A E Y Jilin-gzl F 2018 42 9 H R4E
H MR A T H S R AR DX, 2 R ] ik L AR i
AR AT 2R L35 A K A CP 56 R 36 9] 45 1 2
SPVG 73 54, KB BEAE i B T3 B8, T —80°C
AT
1.2 EZEiKHA

RNeasy Plant Mini Kit iy QIAGEN 28 5] 7 5
ReverAid First Strand ¢cDNA Synthesis Kit JyF§Zk
KRB 2 7] (Thermo Fisher Scientific) 7= i
AxyPrep DNA Gel Extraction Kit Sy B4 ¥4
AT (Axygen) 77 il » SMARTer RACE 5'/3" Kit,
TaKaRa LA Taq., pMDI18T Vector Cloning Kit,
RNA Marker, DNA Marker N 44 T & A A
(TaKaRa) ;=i o
L3 R|®WH*E
1.3.1 RNA REKHEF A7 #

KM TRIzol 180 1: i 2 e SPVG 1 1 3
R R B RNA, $2 05 % 2 B8 RNeasy Plant
Mini i & (QIAGEN) # B 5, PLE RNA Sy
R » 2 BR B skt ) 6 U WY 5 i A7 B 3 ¢t s SO A4
#:0ligo dT Primer 1 pL, dNTP Mixture 1 plL.
Total RNA 1 plL.RNase Free H,O 7 pL., F 65°Cifd
7% 5 min, SR J5 57 B UK & HL IR A RNase
Inhibitor (40 U/pl) 0.5 plL.PrimeScript [[ RTase
(200 U/pl) 1 pLL.5X PrimeScript [ Buffer 4 pl,
30°C W 10 min,42°C 2 i 60 min, #R4## GenBank
HCUESR Y 12 4~ SPVG AJRSF B4 O 55 R 44 7k
WL 3) A Ry 91 B PR <1 X, B T3 4 ik T
FEAVRTRIIE S 1 AR e s 1 GR DL UL 52
FERH AR R AE YR IR A R L.
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Table 1 Primers used for amplification of Sweet potato virus G complete genome
5% 519F51 (53" i BER/N/bp B kR /T
Primer Primer sequence Expected size Annealing temperature
AF ATGGCGTGTTTRGYGAATGGAAAC 3243 52
AR CCACCGACCAGGTAATGCTTCA
BF CAAATGAAGGGTGAACCGATCCC 2 900 54
BR CCAATTCACAGGGCTATTCCTGCC
CF GTCACAAGTGGAACAAGTGYTCG 2 874 52
CR CTCCTCTGTATCCGTCACAAAG
DF CCTGTTTACACGCAATCTCGAAC 2 646 53
DR TTTTTTTTTTTTTTTTTTTTACTGCACACCYCTCATACC
R5 GATTACGCCAAGCTTCAGCTGTTGGAGCAACCTCCAACATGTC 609 65

D 51#) RS Fl SMARTer RACE 5'/3" 180 & — Wl T4 SPVG 5S4 %X
Primer R5 was used to amplify 5'UTR of SPVG-with SMARTer RACE 5'/3" Kit.

PCR #"#8°R 1 50 pl. WA FR : TaKaRa LATaq
(5 U/ul) 0.5 ul..10XLA PCR Buffer [I (Mg*" Plus)
5 pL. ANTP Mixture 5 pl., cDNA 1 pL. IE 1] 5] 4
(10 pmol/IN1 pl I8/ 5[4 (10 pmol/1D 1 L. i 4l
7K 36.5 ul., PCR FZJWAAZR : 94°C HiAE 1 5 min; 94°C
A 30 s, 3B K 30 s GR Al B AL IR R BT 7 » 3%
1), 72°C - T4 B GE A )4 1 kb/min 715D ,
I 30 MEFR; ehm 72°C FFEfH 5 min,

PCR A5G 3 pL 71 10 B iR Wl e
JEHEL DK HHEA T ARG DN A F DD B A 25 1 G 1T i
BN ST Ak, Aifl = ¥ 5 pMDI8-T #Hfk k17
R IS E. coli DHbq B2 40 Mo, i at
P& PCR Gk H BV e b 1, AL IR 3~5 4>, Z&
FE5 A AR R R A R AT o AR
P RV TR 5 AR g X 519 (R D5k
SIS IX A 34 R Bl SMARTer RACE 5'/3" i %) &
(TaKaRa) , 2P BRAK U] F A 7,
1.3.2 JFAI 4T

FIH DNAMAN #4347 15 51 9F $e . 78 19 o
http: / www. dpvweb. net/potycleavage/index. ht-
ml |37 2 R E A5 YIS 5387, 78 http: // blast.
ncbi. nlm. nih. gov/ F 47 #5—2ME0 47 .
1.3.3 RGARKEM

HIRGE SPVG AR BRI R T REF N
GenBank HEHC 11 AHA SPVG 43 B§W A H IR
FIWE S 22, 4fi 4 RABLAA 125 (maximum  likehood ,
ML) T2 FE R 51 46 X (coding sequence, CDS)
BHRRIFIIE SPVG RGEKEFW . HRZH, R
F DAMBE #5446 I 2% B2 77 91 8 6 2 5 1
I MEGA 6 4 16 5 d5c Pt 1 110 4% 7 1 2 4 68

I, 312 18 BIC(Bayesian information criterion) #5
BB AN ZE0 i a8 1 3 28 1 (bootstrap) 2k X 4%
Ay A5 S B B E JE (bootstrap confidence level) #E
.

2 HBREHSH

2.1 Jilin-gzl BV EEE A SI4HHE
Jilin-gzl 70 &) e 5L R Be e 25 R an e 1
F7s 45 B BERINIAF A T

M 1 2 3 4 5 6

5000 bp
3000 bp
2000 bp

800 bp!
500 bp!

M: DNASFhiifk; 1~5: Jilin-gzI43 B ¥ 43 By #4745 6: 25 EIXT IR
M: DNA Marker; 1-5: Segmented amplification products of Jilin-gzl isolate;
6: Negative control (water)
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Fig. 1 Results of segmented amplification of Jilin-gzl isolate

AR | DEE AT Y Tilin-gzl 3 8 4y 5L 41
4K H 10 797 nt (GenBank No. Mk392509), 5" i
F1 3" 3 JE 4 5% X Cuntranslated regions, UTRs) [}
K435k 113 nt F1 238 nt, Hor 3/ K EA poly
(M RIFHNE 2) . 25 B AU & — > FF ik b 152
HE, {2 F 114 - 10 577 nt, BIPEH — L5 3 488 4~
QAL ZRE A, & T IALY) Poryvirus J&I%
BEMZE A G540 . 59 YL 50 A Wi Jilin-gzl 43 25 4)
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Fig. 2 Diagram of Jilin-gzl genome structure
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Table 2 Genomic information and sequence identity of Jilin-gzl isolate with the reference SPVG isolates

B ﬁﬁﬂfiﬁ%ﬁﬁ &ﬁ@/’i%@&ﬂ*ﬁﬁ/’% .
Segment Sequence position and length Nucleotide/amino acid sequence identity
i Position nt aa Jesus Maria ~ WT325 SC11 1S103 HG167 Al

polyprotein 114 -10 577 10 464 3 488 99/99 79/88 99/99 99/99 99/99 83/92
5'UTR =113 113 — 76/- 65/- 97/~ 97/~ 98/- 96/-
P1 114 -1 967 1 854 618 99/98 70/53 99/98 99/98 99/97 87/85
PISPO 1244-1918 675 225 99/97 66/37 99/99 99/98 99/98 73/46
HC-Pro 1968 -3 341 1374 458 99/99 75/84 99/99 99/99 99/98 81/93
P3 3 342-4 397 1 056 352 99/99 78/87 99/99 99/99 99/99 77/85
PIPO 3 806 -3 991 186 62 99/98 79/67 99/97 99/98 99/98 81/72
6K1 4 398 -4 556 159 53 99/100 78/96 99/100 99/98 98/100 78/92
CI 4 557 -6 485 1929 643 99/99 80/95 99/99 99/99 99/99 82/96
6K2 6 486 -6 644 159 53 99/100 81/92 98/100 99/100 98/100 78/88
Nla-VPg 6 645 -7 220 576 192 99/100 81/93 99/99 99/100 99/99 84/95
Nla-Pro 7 221-17 949 729 243 99/99 83/97 99/99 99/99 99/99 84/96
NIb 7950 -9 512 1563 521 99/99 82/94 99/99 99/99 99/99 81/92
CP 9 513 -10 577 1 065 355 99/99 86/95 99/99 99/99 99/99 87/95
3'UTR 10 581 -10 797 238 — 96/~ 91/~ 97/~ 9= 99/= 91/=

2.2 Jilin-gzl 53 BRI F 5 —EBES

Y3 — M 4 B B 78 TT B B HE K P B
Jilin-gzl 5 HAth 6 A>3 B 9 04 4% 1 1R 0 22 356 18 A o)
AR 79% ~99%.,92% ~99% (£ 2), Hip &
Jesus_Maria, SC11, 1S103, HG167 ALl iy » 2
h99% 55 WT325 I FAR . Ak 7920 F1 8824,
e 5" 3 RIS X L A R — B 4 o 65 %0 ~
98 Y0 91% ~99 %, Horp7E 5"k 4% X | Jilin-gz
5 Jesus_Maria, WT325 —E P 4541K, AL 76 %6 F
65%,1fii 5 SC11.1S103. HG167 . Al — 8 M4 &5, 1
Mt 90%0; 78 3" A gt X — Bob: g, 28
90% ., fEEANIEN X B | Jilin-gzl 5 Jesus_Maria,
SCI11.1S103 HG167 f#%H B2 Al 2 JE 1R — B o
98 % ~99 % F1 97 ¥ ~100% ,— B M AL H 5 1
55 WT325 Fl AT F A% 4T R 4 Sk e — 3k 66 %0
~8TY0 N 37% ~97% , — BB AR, &5 Bk, Ii-

lin-gzl 5/ &%) SC11.1S103, HG167 . Jesus_Maria
— AR R, 5 WT325, AT —SPERIK,
2.3 REEEAM

WP 40 2 T oS Gblock 8985 . 153
KRR 10 231 bp MFFIRSFIX . ARYE MEGA #/f
(1) BIC Arif - G737 e 3 19 % 8BRS e A Uy
GTR+1+G, ML LM R G L ERWE 3 BF
12 AR AT 4 AL KRG R F L
RBOE B B YR N — ., GWB-2 (JN613807,
SPVG2) fl SPEFMV-UNB-01 (MF185715, SPEMV)
MHNG . IWEHRT LUE B, Xk A 45445 125 9 51
RAGDIE T AR T ABAE SR — % (H 2 N P i
HINGRE , Jilin-gzl 5 HG167 1 WCFR11 &%
KB KRG 5% KR A 5> B W) R G5 F <
ZMNEEE ., A Jilin-gzl 5 E 4 7 X 4 B )
WT325 R4k F I AN 5L 1 5 W4~ [ 4h 4 5
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Fig. 3 Phylogenetic relationships of Jilin-gzl with other reported isolates based on complete genome
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