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Abstract: The Bunyaviridae family is a group of very serious medical and agricultural viruses. Com-
plete genome sequences of 20 viruses in Bunyaviridae loaded from NCBI were analyzed by two biologi-
cal softwares of DNAMAN and DNASTAR. The results indicated great variability in both nucleic acid
sequence and protein structure between plant viruses and animal viruses: (1) only plant viruses could
encored NSm in M genome; (2) the length of nucleic acid sequence and protein sequence was differ-
ent; (3) GC content of nucleic acid of animal viruses was higher than plant viruses of that; (4) pro-
tein topology analysis by online software SMART discovered that there was significant difference for the
structure of glycoproteins (G,G,) between animal-infecting and plant-infecting viruses; (5) usually,
protein of plant-infecting virus had more complicated structure, more low compositional complexity and
had N-Signal peptides except INSV. The study would be helpful for designing primer to detect viruses

in Bunyaviridae.
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e WAHKEE (Bunyaviridae) EAF 300 £~
SREELOL, NS A&, dE A e WA EEE (Bu-
nayvirus) . (XIHIKEEJE (Hantavirus) . N2 1ER
#J& (Nairouirus) . HBHKEEEJE ( Phlebovirus)
AL 828 ( Tospovirus) ' 33 J& TR
BEALFEE OV AW ERIE, HAAZ 80 ~ 120
nm, REEAKS ~10 nm FUHE AR, XL
SRR IR AN 5 nm (IRUZIEFIE ., %
PHREERY A B0y =40 A, AR R T
FEAKR (L) (M), /h (S) 3 Fpi CEER
XL ssRNA, ifith 4 FhE5 M, AL45 7 A oh
BEHiER (G,G,). —FshseE T (N) Hl—Fl
BRI ZEM (L), BMERE4 RNA FBry AR
Ui H TR RC XS, T2 AR LA F 38 RNA, R4
e ARHREE 5 518 Z RITES5 18 AR 2 A1
IRy, BAEENZ BN RZ 2% 5 %R
4 A JE FE Y EHES Y AT S, R R
HESHY) 25 R A MO VR, T T HE S 15
AN 25 0 A s BRAS A 5 7 ki B 22 B R AR
Je R g ME— R A 1 — N8, e
] Eh Y SR AL R, HA EIEEIAR, g 80 4>
FE, 1000 ZFHaY), SIEMY)) Z sk, WAL,
RAL AN H g SR . BRI #E (TSWV)
JE RN B2 1 R 1 ARER L 5L, B i Samule,
Bald, Pittman T 1930 4Ei0iA, ZHBETE 2 FIARZE
VEW) B BU™ S E, A R AE YD
Z—, EEEEZERD

ARk, BEEAMBEARME B AN LR,
it R BE PR A P 2 i 5 OF 8 T A Je 0 5 1Y
B B I R T BRI Bl i R 48 B il A A g
TR LR SRR 5 T BT 255 2 7 T 4% b
Tz A, 5l 22 Bhosk 55 18 4 R0 LB AR v
WAL T ERRZ B AR R Ho B A 5 Bk
M, K27 OB AE S R b, LA R]
LT e E A R AE Y B, DNAman J&
AR 3 AR R, AT T 2
FPHIEEXS . SEEA 0T, JLF94E T T A H AR
BB F Y 534 TAE. DNAstar J2& 7 51 # X 5%
e, FERSH . AR TR ARSI
DNAstar, DNAman, SMART 4:4{g B 254 %7 )
NCBI P 1~ 2 A3 Je AR 25 HAT L 4 4 e

B 20 A RE R P IV HEAT O b, i Ai Je
FHRTE AL TR S5 HE 4 DR w T (8]
R T Il A Bl By 225, O RUSBFFE
Z R T AR e W IR TR REHR PEIEAE B

1 HESF%

L1 #

A C M NCBI ( National Center for Biotechnolo-
gy Information http: //www. ncbi. nlm. nih. gov/)
i T A JE AR T Y 63 A HE K 2 42y 41
2% DNAstar #F17 — 3t (Identity ) A1 R ¥ ¢ R
(Homology) #43#r, HTNVZ37 Fil HTNVZ10 E
AR —BE, RATaeE— e, B R
BT HINVZ10, #3515 %] 5 4~ 8 20 Fhk 8,
360 MR H 2P (WK 1),

1.2 Jpriik

He N NCBI E 4 28 v T 4540 5 B ik A 20 1 471
Z NTorHr BIARA5 2] 5 A8 20 Mhds (W3R
1), H] DNAstar XJ A [f] 95 8 R 7 51 19 GC & &
PEATHRHE, FFXT 20 Fiig 1 A% R AN AR 1 S 8 L
XF, PAFRGEVEAR ; B DNAman fEAZ 2 Al
HEBUTIILEXT, T AN [F) 88 2 1) 1) — 2
PEFTAH [F] P F R 48 B 4F SMART (hup: //
smart. embl-heidelberg. de/) 434 20 FE el L &
FI OB FURAZ e R R R Fh el i . AR St
SIFTRIEIR, 4G N o H LA Je AR 28
i PEZE N B IR - K Sh W)k BE IR 2 1) Y 5[]

2 HRE5HM

2.1 HAFIIMKE

JH DNAstar X T 25 (1) 55 5 20 7 51 i 47 4%
s, AR AP IRKEE 45RE VIR —
MBI R IR K 22 R AR, Hrb IO
i E (Hantavirus) B9 L ERA T R EFE. 10
MEE L PP EAHZE AT S bp, 6,6, i
& TH e VKSR (Orthobunyavirus) (1420 ~
1441 bp) MNZ1EWRE:E (Nairovirus) (1551 ~
1684 bp) K, HEMEEEERIEL . %R S 4
JEAY 20 Rl EEAR gD L, G,G., NCHH, HH
AR AT PEZE N BB (Tospovirus)  JR G
M B ZH eSS Nsm FR 1, T 304 a8 8 1Y
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M LR %A NSm 2K (1 F B2 )8
( Tospovirus ) . A JE W.9%5 B2 J& ( Orthobunyavirus )
I AR (Phlebovirus) 1) S K& K 41 HE4

i3 NSs & 11, DUHHNEER (Hamavirus) FIH % 4¢
WiEEI® (Nairovirus) P& B WA BE, (HZ
BATHY NC 8 FFA AT = #FK . WP EhiER
( Nairovirus) L & K 2H I 4 i 1) L 4R 1 % 1) 4G

(3945 ~4036 bp) , M HEIMPEZERTFEE ( Tospovir-
us) L BEPH2H Fv g i 19 B K BE IR 2 (2865 ~
2878 bp) , H. 4 P 5 It i i 1 25 5 91 K L
Bizir, S5 VIR (Orthobunyaviru) . X
HEE)E (Hantavirus) . W8 HE S  ( Phlebo-
virus ) AH G AR ALK

®1 XHAFROHRIFRENEERNABNTZRE

Tab. 1 Features of complete genome sequences of Bunyaviruses used in the study

J& TR B e RNA GC & 2R
genera name of virus Abr. GC /% accession number
Orthobunyavirus LaCrosse virus LACV L 34 AF528165
A JE S 7 I M 38 AF528166
S 41 AF528167
Oropouche virus OROV L 34 AF484424
M 35 AF441119
S 46 AY237111
Bunyamwera virus BUNV L 33 X14383
M 36 M11852
S 41 D00353
Hantavirus Dobrava-Belgrade DOBV L 37 AJ410617
DU RE I8 virus M 40 AJ410616
S 43 AJ410615
Hantaan virus HTNV L 36 X55901
M 39 M14627
S 42 M14626
Seoul virus SEOV L 37 X56492
M 40 S47716
S 42 AY273791
Hantavirus Z10 HTNVZ10 L 37 AF189155
M 40 AF276987
S 43 AF184987
Sin Nombre virus SINV L 37 137901
M 39 125783
S 38 125784
Tula virus TULV L 36 AJ005637
M 38 769993
S 41 769991
Puumala virus PUUV L 35 766548
M 38 X61034
S 38 X61035
Andes virus ANDV L 36 AF291704
M 40 AF291703
S 41 AF291702
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J& JRTE A PR W5 RNA GC &t k=2
genera name of virus Abr. GC /% accession number
Nairovirus Crimean-Congo CHFV L 41 AY389361
NP E hemorrhagic fever virus M 43 AF467768
S 45 U88410
Dugbe virus DUGV L 39 U15018
M 41 M94133
S 43 AF434161
Phlebovirus Sandfly fever SFNV L 43 X68414
PGSR Naples virus M 44 X89628
S 47 X53794
Uukuniemi virus UUKV L 46 D10759
M 47 M17417
S 50 M33551
Rift Valley fever virus RVFV L 44 X56464
M 45 M25276
S 49 X53771
Tospovirus Impatiens necrotic INSV L 32 X93218
BT E spot virus M 33 M74904
S 32 X66972
Watermelon silver WSMoV L 34 AF133128
mottle virus M 34 u75379
S 32 U78734
Tomato spotted TSWV L 33 D10066
wilt virus M 35 348091
S 35 D00645
Groundnut bud GBNV L 33 AF025538
necrosis virus M 34 U42555
S 34 U27809

2.2 fJeWF 20 A EE GC &

FHE A DNAstar X A [F] 9% 7 42 B2 ¥ 51 19 GC
BTN R BT JE R EERL 20 i EE T (%
PR EEIE  (Phlebovirus) WHEA%IR N GC & i LI
fld4 NEFEE (Ffk43.88% ), HEAFEHFAAN
[R5 85 2 0] & 22 8K . M9 B Tospovirus &
GC & &g LL HAh 4 A>3 % w5 8 ig AR (e ey
40.15% ), EWAAXRE, ARYEEE M FE—1
SR 2ZE AL 3 N E T
2.3 JEEEMY L, NC &AM

i3 DNAman X347 JE WAL 20 FrRf LA 1 L
B K4y NC 2 P8 64T e o3 8, 15
| L AR M NC 25 05 75 8 N AR (P B
Zim T E B AR DO (Hantavirus )

AR BB s TR e s LS4 97.3% ~
86.3% , X 54K MW A, NC M LI E
97.2% ~62.4% ; WK I F L AR B 2R T
NC. BRI HANTHEJE ( Phlebovirus) Ak, 34
BRI L AU & TN . MY T
) NC 2 Bk T GBNV 5 WSMoV i A 1) % 3
80. 5% HPHTHBIRME (30.5% ~55.8% )
2.4 BEE AN T

AHFFE 8 1 P 25 B {4 SMART S 20 F 35 114
WEEEE (G,G,) TS0, KIE—AJE i i
WEEE (RN G R B — AU, RS TR] A9
B NAFAEE 225 AR R R E A 7E 40
FNESH A 25 5, HYRTE S S 2 (]
2SI AR, MW EE (Orthobunyavir-
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XS, %5, A e rE B4 3k R AL 41 Eb X o #r 319

us) FEEEAIMEEE HH A B2 s L, DU
BEIE  (Hantavirus) ()0 EE 13025 A8 AH X R 52
SINV, TULV, PUUV #HA — 5 BEL5H . AHY)
Jpa Bg—Tospovirus J& 4 MR EE M LA Z A4 H
BLMZEFL XL, 76 COOH — 3 1 4 [ 7 B B Ay
s HE 45 Ry, INSV R 46, WSMoV, TSWV, GBNV
(1 NH - i # LA AR5 K, 25K LoRE TSWV
5 INSV, GBNV 5 WSWoV JE#% 325, X 5%

ARG B 7 D 45 AV & . s e EE T 2

A BUNV, HTNVZ10, CHFV, DUGV, SFNV %

ARk,

2.5 JFLAZH Identity, Homology HY LA
FIHA#504F DNAman X 20 Fs 25 19 5 A

B AALIR Y 9 BEAT X204, BR NSm 4b, Toit e

Identity {H, i Homology {HARIRME (WA 2) .

%2 7 H DNAman 4 #73X 15 Bunyaviridae #4755 K% & 5 7 F 51 Eb x4

Tab. 2 Alignment of nucleic acid and protein sequence by the DNAman

RNA - L RNA - M RNA - §
L NSm G,G, NC NSs
A= Identity 25.03% 65.26% 25.45% 34.70% 20.79%
protein Homology 3.00% 43.00% 9. 0% 10. 00% 11. 00%
AN Identity 33.15% 69. 92% 37.79% 39. 66% 35.55%
nucleic acid Homology 30. 00% 53.00% 30. 00% 28.00% 29.00%

2.6 Bunyaviridae £} J& o H A 425 51 095 15 19 %
PR SY X 5k

3 W B 2F K% DNAman X A7 JE 317 A4
PHO R R AL N H AT 908, IWEBEADFIRE, BR
ARSEIEANAR /D s &F%F NSm K, W EAE S
TRAFE
2.7 DNAstar [ REHAL T

A W5 B # 84F DNAstar XJ L, G,G,,
NSm, NC, NSs & HZFAT X8, Bl R g8
LR . LA RNA L R4 (5 AR T RNA
RNA %I, RdRp) JyH:alf5 0y & ge ik f it
(W 1), EPEIERET 500 B9k 5 4N, 551
A& AL ¥ HTNV, HTNVZ10, SEOV, DOBV,
PUUV, TULV, SINV, ANDV; %f 2 /% £ 3%
LACV, BUNV, OROV; % 3 4NjE %5 UUKV,
RVFV, SFNV; %4 PigEfdE INSV, TSWV; 555
MEELHE CHEV, DUGV, X 5 FEBRiE#:4r26 2 51
23 2003 4F- A 1Y Bunyaviridae Jj 7 70 2547 — E [
25, Tospovirus J& i 55 1E AL RHE 749. 9 B} A 15
R, LA NC & ¥ 8 R Bl A5 iy R gk
e, 5 NSs lymsA AR, TEEALRHE 400 ~ 500
ZIaIB % 4 A5, BV Hantavirus,  Orthobunyavir-
us — M, CHFV, DUGV, SFNV —/ji&, WS-
MoV, GBNV, INSV, TSWV, UUKV — 4> ji&,
RVFV —A G, SHEBRRGESEENSTERG
WEs, BEAb{E A 500 2245 Bt Phlebovirus ( SFNV,

UUKV) B & — &, i Phlebovirus J& 1 %5 =
(SFNV, UUKV, RVFV) &4 3],

3 it

Teie S L AR BRIA & NC R #R mT LUR
L, BARENAEMEE R TER, X5 R %
RIAEM) & o RS A 2EE AR Tospovirus J2 H Bu-
nyaviridae FHHB J& BT A0 TR W00 161 27
FAEY NG D1 — S EE, HIE AT R} 20 Fhip
BERY Identity I Homology fEARARAR, WA
FEEIEE R IGHE R, L, NSs BJF5 2 R0k,

M WRHEEE S NMEd, JAHEYNEE To-
spovirus J& B FEF ZH M Zihh NSm [, X A HEJ&
Tospovirus J& ¥ BF A& 16 15 1V #1425 &2 1 — Fh 3%
BT, NSm 7E Tospovirus J5 1 1 {546 47y 1 %5 —
AFEZEAA, DOPP R A A8 i B ) R 3 22 1) g
ST e AT R R 1 IR 45 R 2 e ) 4 K 5
MR (RNP) FIANEEZE 8, NSm i nf
BE A A T (0 7 B B R A B R L TR
WEZET, RN B, BN
WA B BRI AR T 2 B 0, R @ e = 1
NSm 25 14t Xk T4 14, J2& i BAR Y .

IR . DU RE S . 7 Al B 220 7
JETERA NSs B, FABEZNEEE T NSs ¥
I, POHRFEBIRZ . e WETEE /N
B GC E RN, FmhBE 206 58 (%, A%
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38% ; TINS5 B Y it 44% o A TR JE Y
NSs HH 78 R/N I SR 17 81 B AR R4,
A HLE B T REAS ] . NSs X5 2 1 % s
HRARLEL Y, B R R B, 1R R
PT-, i 2 32 40 B ) 2 3 B e TPND (4
T BYZhRE™, S5 & m Sow e .

TN R PE B A REfL 1% Tospo-

virus JESRFEEE KRR, Bt R AP mdnikim
SEARAH EAEF, DA A2 2 8 X 95 B R 1 I
W™, RIS 9 R R A A P B R A e R
5, BXHEY B G WYL AR A A . To-
spovirus JEMEERR T INSV, o8 109 NH - i 4
FHESIK T, O B A R
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Fig. 1 Phylogenetic tree of RNA-dependent RNA polymerase (RdRp)
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