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Abstract: Getah virus (GETV) is an arbovirus that can cause reproductive failure in pregnant sows,
neurological symptoms in piglets, and even death in severe cases, posing a threat to the pig industry.
This study aimed to analyze the whole genome sequence and evolutionary characteristics of a GETV
strain isolated from dead piglets from an infected pig farm. Metatranscriptomic sequencing was

conducted to analyze pathogens in brain and lung tissues from dead piglets. Vero CCLS81 cells were
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used to i1solate GETV, and the isolated virus was identified through observation of cytopathic effect
(CPE), plaque purification, RT-PCR, indirect immunofluorescence assay (IFA), and transmission
electron microscopy. The full-length genome sequence of the isolate was determined using Sanger
sequencing. The results showed that the major pathogen in the tissue samples was characterized as
GETV, and the isolated strain was designated as NM2022. Its genome, excluding a poly (A) tail,
has a total length of 11 689 nt. Phylogenetic analysis indicated that NM2022 belongs to the
evolutionary Group III of GETV, with nucleotide homology ranging from 93.98% to 99.86%,
compared to 135 of GETV strains in the GenBank database. The amino acid sequence of the E2
protein of NM2022 is highly conserved with 21 of the GETV strains, including Chinese strains
HNzmd-XP2 and JS201809-2 of porcine origin, as well as the strain NMDK1813-1 of mosquito

origin, except for a serine-to-alanine mutation at position 380. These findings provide a foundation
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for further research on the evolutionary patterns and pathogenesis mechanisms of GETV.
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B 2 RN R AR ik RS AT, At
TR AR A I e 3 T R B AN
IR 3k B R 22 B0 AT fig 25t BRI 7 L SE iR 45 BB
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fE. BIE GETV E2 28 [R5 M B v B 0 1k 3G9 |
A S 1 25 45 MARAE s FITC FRIC 9 £ 90 B 1gG 4t
W B 2 [E Jackson ImmunoResearch Laboratories
A

1.1.2  FEH DAPI % # (C0065) ik 4 4
TR BE R R (A8350) g H AL st R R AR A
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10 min, W B B3, B F —80 CUk A 5 H o ity
DU BB A, K15 B GETV 9 75 W 4 9 i 4 h P1.,
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1.2.4 RT-PCR % il FJ ] Trizol 2 42 HL P1,
P2, P3. P4 15 5 W 19 B RNA, # M FastKing
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1.2.5 [ 4% e e 2Ol 5 H 50 pL 9k 7 T
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I o T 4 AL BT A0 AR A A, S AL PR
ATV 1 JC K £ W, % R # B 10 min, 348 J6 K
CTEIF I PBS BE % 3K, B Lo m A 1:2 000 Hi B
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() 435 15 92 56 FR I R S ANBE s, T 37 CIRAA
{808 1 5% 48 ho AEFLANA 0. 01%% B bk 21 e (5
37 CY 8 2 h % RWM, HI PBS Yk % — i , PRHUR
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HEAT P FE e Sli4E

1.2.7 WA 5 4k W REW T 4 °C,
28 000 r*min 'B§.0> 2 h, B 05 F £ B, UUIE M
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40% 3056 .20 %6 J 12t 43 B A TRE B VA TR, T B BE B
JE B AR 0 RO A B 20 %6 RERE A R E T
4 °CF 30 000 remin " H &> 3 he M 45%~50%
JoT i 3 2 v OB R B RL T R . I AR Y
W AR A SRR PBS, T4 °C, 30 000 r-min !
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MEHE.O2h, BOFER LW, H 1 mL PBSEE

W, T —80 CIETE .

1.2.8 &5 IR W M 20 pL e s gifb )5
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290 Wi IR VA R, Y €0 5 min, FHOE 48 W 25 AR
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1.2.9 GETV &5 H 4 )y 5 e K st 1% 8 1k o
Hr FIH Trizol ¥k $2 B2 3 5 ph B 464k 5 (49 4
RNA, H 51 % 3° RACE adaptor X} Jii 7 J& K 41 Y

*1 BEFGETVNM2022Z5 k& EFREANFHSIY

3 v AT R sk LA BRI R BE R BE LS iR 17 )
ek, IFERR AH9192(GenBank No. MG865965. 1)
R B BETE 13X 5 (% 1), FH RT-PCR ¥ 14 H
R, M5 R PCRJFE W #E1T Sanger Ml 7 (4t
HEREYREARAR) R P, A
MEGA-X $ {4, R s RASR VL X B - AR 1 2 K
GETV 3K 75 \E2 3] F 51 5 GenBank £ 4 /2
t 1358k GETV Btk 47 35t 14 18 Ak 23 #r , 23 1 000
4~ bootstrap B & .

Table 1 Primers for whole genomic sequencing of GETV NM 2022

514 4 R 5195751 (5—>3") G P e B/t FERIR N /bp
Primer name Primer sequence Primer location Product length
1F ATGGCGGACGTGTGACATC 1-19 494
1R GTCTCGTCAGTATGCAGGC 476-494

2F CCGCAAGGAGGTTGATGTCT 278-297 1261
2R TCAGTGCGGTCTCCTGAGTA 1519-1 538

3F GGACGAAAAACCCCTAGGCA 1284-1 303 1360
3R CACGATCGCCGTAACAGGTA 2 624-2 643

4F GGTGCAAGAAAGGCGTAG 2402-2 419 1286
4R TAGGTCCAAGTCGTACGTGC 3 668-3 687

5F TACGCAGCCAGGTTTCCATT 3379-3 398 1249
5R CTAAGCAACTGTCCGGGTGT 4 608-4 627

6F GTCCACAGGCACCTTCT 4401-4 417 1398
6R ATCTGCATCTTTGCCTGGAG 5779-5798

7F GAACACCAGGGACCGAGATG 5553-5572 1322
7R TCGTGATCTCACCAAACGCA 6 855-6 874

8F GAGTTAGTCAGGCGGCT 6 622-6 638 1277
8R GTCAAGCTTGACCTCGAAG 7 880-7 898

9F CAGTGCAGTTTCTGCCCT 7673-7 690 1312
9R CTGGTACGTCGTGCATGG 8967-8 984

10F TACTTCCGGTGTGTGCGC 8771-8 788 1365
10R GGTGATGGCACGACTGTCT 10 117-10 135

11F GCCTGAAGAACCTGCTTTGC 9 883-9 902 1209
11R TGCATGTCGTTTTGGCACTG 11 072-11 091

12F ACGCACTCATCGGACTTC 10 881-10 898 540
12R ACTGGCCCTTTGAACTAATG 11401-11 420

13F TAACACTCGCCGCAGTGG 11221-11 238 508
13R GGATCCGGTACCTCTAGATCAGA /

3’ RACE adaptor
TTTTTTTTT

GGATCCGGTACCTCTAGATCAGATTTTTTTTT / /
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Fig.1 Relative abundance of viral (left) and bacterial (right) populations in clinical samples
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Xof 9 T R Y 0 AT TR ARG I, W 2% 3 4 S 1k 98 O
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o 3B 5B EE AT UL B Y O B Y S 090
BERLF, BB AR, HAR N 70 nm (& 2C) . ¥
o) B EE R A 44 O NM 2022,
2.3 GETVHBESHNEEFEAHE

RT-PCR Xf flt B 46 46 J5 1 GETV % K 17 9~
W LARAF I3AEE I R B (IB03) % 9 38 i Br ik AT
Sanger il [ S 751 PF 4 |, e 2315 3 B9 B AR 1Y A Jk
R P 4558 BoR , A poly (A) B, 735 # bk
NM2022 £ K 20 #% 1 B2 < B2 4 11 689 nt, H ALK 41
N5 H AL B e BE S 0 — B, i 57 UTR-nspl-
nsp2-nsp3-nspd-C-E3-E2-6K-E1-3" UTR, FF 415

B U3 R GenBank 84l P (W5#5 : PP537546) .
2.4 GETVHBESHMEERELIH

BT GETV 4 L R 4 4% 17 18 7 51 19 38t 1% Tk
AT AE R R (B 4) , 4 5 3 bk NM2022 &b T 7 1k
4 3% Group Il , 5 GenBank % #i& /& 1 #) 135 #k
GETV M #% # B2 A LM R 93.98%6~99.86% ; 5 W
JII /N BE ARG U5 SCrph129 . SCrph328 3 #k 38t 14 % £ i
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FHRLUPE 7 93.98% 0 #E— L 4 Hr K W, NM2022 5
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SC202009 45 H ] 43 & bk 4t 35 Bk, 3t 7] #9 AR
Group HI H1 /) — A2l 57 43 32, B GETV 11T 54 4%
SRR

SF GETV W E2 3L PUAZ AT W2 17 51 1) 38t 4% 184k
S g R on (1 5) ,NM2022 2 F GETV 111 848
5533, 5 GenBank UGGR Y 135 ¥k GETV E2JF
FIAIE K 92. 84 % ~99. 68 % 3 I E2 JE PR 5 1 Ji] /)y
BB B SCrph129 ., SCrph328 Hl VT 75 % I8 1S202508
BEAR 1 35045 0 R B il , AHARUPE Ry 99. 6806 5 5 TR B #
B GETV MM2021 9 it 14 ¢ & S i , #0 LHEh
92.84%
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A. Cytopathic effect (CPE) and Immunofluorescence assay (IFA) results of the isolate; B. Results of RT-PCR (M. DL5000

Plus DNA marker; 1. The supernatant of the P1 cell culture; 2. The supernatant of the P2 cell culture; 3. The supernatant of the

=

P3 cell culture; 4. The supernatant of the P4 cell culture; 5. The supernatant of the normal cell culture as the negative control) ;

C. The morphology of the GETV virion was observed by transmission electron microscope
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Fig. 2 Identification of the isolate of GETV
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Fig. 4 Phylogenetic analysis based on whole genomic sequence of GETV
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Fig. 5 Phylogenetic analysis based on the E2 gene of GETV
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Table 2 Analysis of part of the amino acid differences in the GETV E2 protein
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