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Abstract: To amplify M fragment from unknown Phleboviruses, members of 7 serocomplexes and 8 no
complex assigned Phleboviruses, total 42, were chosen and tested. The M segment amino acid sequences
of 4 Phleboviruses in GenBank were aligned. Conserved regions were selected to design primers.
Oligonucleotides were synthesized according to the cDNA sequences at the conservative regions. Then
the oligonucleotides of the same region were mixed together as “cocktail” primers for RT-PCR. The
amplification products were examined by agarose gel electrophoresis, purified and sequenced directly.
The amplification ratio with primer pair Ph-M-2FM and Ph-M-3RM was 81.0% (34/42), the size of the
products were around 600bp. The amplification ratio with Ph-M-2FM and Ph-M-4R2M was 52.3%
(22/42), the size of the products were around 1 400bp. BLAST search showed that the sequences of
amplicons were homologous with known sequences of Phleboviruses. In this study, partial M fragment of
sequence unknown Phleboviruses were amplified and sequenced. The methods described here will be
useful for genetic determination, phylogenetic analyses of Phleboviruses, and diagnosis of Phlebovirus
infections.
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RIREE S, FRiZe, FOGREMN 2, FOECIEME L Im 4 13,
A PR EBINE 68 AN A ) I v &Y 9w B 28 1k
A KPR B W BEGSS BRwmE), M
Uukuniemi ££(13 B35 3. B TSR\ ERFEFIH
B HIRENE 5B LREFRHINE (Rift Valley
fever virus, RVEV), BIE+L# Wi 8 (Punta Toro virus,
PTV), PP Ve # N F (Sandfly fever Sicilian
virus, SFSV), LK #3938 (Toscana virus, TOSV)
FICEE JE W K9 8 (Uukuniemi virus, UUKV) P77,
HTEZERNFFIER, O HEREE KR H i
ARAR I 7 2 8 AT 9 2o % 2 B9 RT-PCR 757
E# N T TOSV #1 RVFV Bk Fniz w12, A
B A MG B AR AR5 88 Aok #1Y RT-PCR /1%
WiE. AN RT-PCR J7i:f MR 505 Ads
PINEEI T M B, A B P i 8 ) 2 e
MARESIRME T LRFE, AR IIRIERK
L R F 2 WHT T 72,

1 M5 7%

1.1 &&

B3 42 RO RIREBPHLE N RT-PCR K%
%, YRR B 5L, Hp s 7 A MvE A K G -
Sicilian MM ZH(7 PRJWBE), Naples MELL(10 BRIR
), Punta Toro M#E4(9 #&Jk &), Rift Valley fever
FKAUHE@ BRIRBE), Frijoles MIEH Q2 HIRNE),
Chilibre L5 (1 %), Candiru MFHQ IR
), M8 MRASHMBER, W EERE =N
REFEEZF S RMFAHERZ S0, BABGY
s8IV FEERIR R (Sandfly fever Naples Sabin virus)
7E BHK #iffo i858, H'& 41 4R FHIITE Vero E6
A EE . A0 R E IR A A AR A A e SR
.
1.2 RNA 32

£ Trizol iRXF(Invitrogen) M /5% 4 11 B2 JZ 41 g
RIS RNA. © RNAase K RNA, -80°C{R
1.
1.3 DNase I 4325 cDNA &/

WK 2R, EHP Y JC RNase ) DNase
I (Invitrogen)Zb¥E RNA #i#E M L Z:F% DNA J5 3.
#1F DNase | R EIREY HEA TH¥Z, N
dNTPs(Sigma) 0.01pmole FFENL/S 5 51 4)(Promega)
0.1ug, 65CHI# Smin, PURE FIK E. FHN4uLs
X 28 ¥ (250mmol/L Tris-HCl, pH8.3, 375mmol/L
KCl, 15 mmol/L MgCl,), 0.2pmole DTT, 40U RNAS-
EOUT™ ZE# RNase #1%#(Invitrogen), 1 50U

SUPERSCRIPT™II RNase H ¥ ¥ R (Invitrogen).
MR NAARA 20pL. IR E S 25°C10min, 42°C
60min, #J5 70°C 15min 4 1F K .
1.4 3¥igit

M GenBank 2 F| C ANy aE B dE B R
M H BUF%1: PTV(GenBank &i2 5 M11156). RVFV
(M11157). TOSV (X89628)F SFSV (U30500). F
H ClustalW 2 FHEFI 40 M R BYE BB F 51, 3 1
{RF X IR Bl R 2, 3 F0 4 )% NF KX .
2 H B R X XK cDNA K HRFF), #EREE
AR RIS ERER: EEARXMERE
MEERESHA “YSEWE” 514, AT RT-PCR.
SIS AL ES) TR 1. IERSIY Ph-M-2FM
#1 Ph-M-2F-PT. Ph-M-2F-RVF. Ph-M-2F-SFS M
Ph-M-2F-TOS 2 & i i, % B XK F 2 X PT.RVF.
SFS 1 TOS /&% 2 [ 5] ¥ Ph-M-3RM Xf . F 3 [X,
#1461 Ph-M-3R-PT. Ph-M-3R-RVF. Ph-M-3R-SFS
1 Ph-M-3R-TOS A k. bEE TENBRIKBELF
i, XETHAFEEER, B Ph-M-3R-ELB M1
Ph-M-3R-27, HIAXHH. K54 Ph-M4R2M X}
NF 41X, H Ph-M-4R2-PT. Ph-M4R2-RVF. Ph-
M-4R2-SFS 1 Ph-M-4R2-TOS @ f%. 3|#%} Ph-
M-2FM #l Ph-M-3RM, Ph-M-2FM 1 Ph-M-4R2M %3
AHETY MARIRSE. S5 E LR 1.
1.5 RT-PCR #0144 ¥

PCR M {RFG 50uL, A 2ul cDNA, iE
R A3|4% 40pmol, 4 F dNTP (Sigma) % 400
umol/L, 2.5 H¥.{7 Taq DNA polymerase (Sigma),
10mmol/L Tris-HCl, pH 8.3, 50mmol/L KCI, 2.5
mmol/L MgCl,, &z SOuL # #ih. PCR RNV FESF
HK: 94CHAEM: Smin; AY S NMEHZ: 94°C 1min,
40°C 1min, 72°C 90s; &5 35 MEFH & : 94°C 1min,
50°C 1min, 72°C 90s; ®&J5—MEH/E, 72°C 7Tmin
AR . KNP SR ZAER 1 %5 Rt
e kR . YIS, QlAquick B4tk
A& (Qiagen)dlifk., PE Biosystem's 373 XL H%)
DNA JFCR Wiy . $HF51H BLASTR RS
GenBank H/F5 1 RN, %AE RN,

2 BR58

HHuRE BB EE R, L4 BREY
M HBHEFEFEFI A E4N. 4T RAH RT-PCR F &Y
BHARITEINRDE, ZiRTUT A

D HFj e 4 B e HRE M A BRZTR
Fe5l, MRIBAHXARSE IS4, REEYH4K



http://www.cqvip.com

D000 http://iwww.cqvip.com|

X AW, %% RT-PCR FiET 1 EBHEHEM F BRIHR 439

# 1 ATBEBH#KREM HEB RT-PCR

“ISREW” 51 R HASHIFRIRALE

Table 1 The sequences and positions of “cocktail” primers and their components used for RT-PCR of M segment of Phleboviruses

Primer Name Sequence (5'-3") Polarity Position
Ph-M-2FM GGVMTSMTHAATTAYCAGTGYCA +

Ph-M-2F-PT GGCATCCTAAATTATCAGTGCCA PTV M2102-2124
Ph-M-2F-RVF GGCCTGATAAATTACCAGTGTCA RVFV M 1737-1759
Ph-M-2F-SFS GGGATCATCAATTACCAGTGTCA SFSV M 2170-2192
Ph-M-2F-TOS GGACTGCTTAATTACCAGTGCCA + TOSV M 2166-2188
Ph-M-3RM CAYCTYCKNGARCTNARRCA -

Ph-M-3R-PT CACCTCCTAGAGCTAAGACA - PTV M 2703-2684
Ph-M-3R-RVF CATCTCCTTGAGCTCAAACA - RVFV M 2350-2331
Ph-M-3R-SFS CATCTTCTCGAACTTAGACA - SFSV M 2780-2761
Ph-M-3R-TOS CACCTTCGCGAACTTAGACA - TOSV M 2785-2766
Ph-M-3R-ELB CATCTTCTTGAGCTTAAGCA

Ph-M-3R-27 CACCTTCTGGAACTGAGGCA -

Ph-M-4R2M KMATYRCADGARTARCARCC

Ph-M-4R2-PT TAATCACAGGAGTAGCAACC - PTV M 3485-3504
Ph-M-4R2-RVF GCATTGCAAGAATAGCAACC - RVFV M 3132-3151
Ph-M-4R2-SFS TCATTGCAAGAATAGCAGCC SESV M 3562-3581
Ph-M-4R2-TOS TCATCACATGAATAACAGCC TOSV M 3564-3583

TOSV- Toscana virus; SESV- Sandfly fever Sicilian virus; PTV- Punta Toro virus; RVFV- Rift Valley fever virus.
R=GorA;Y=CorT;,K=GorT;,W=AorT;S=CorG;M=AorC;D=A,GorT;H=A,CorT:V=A,Cor G N=A,CGorT.

o, EMNEAAOBRHREBRAZREKA,
ERTBETX, RIWETFIIFA—ES M7
FIFFF, MRS PRt T ER Y

2) HEFIE AR 4 R AR HRE M HEE LR
F3l, EFTERTFX RS RiEdERM
BN, KA HRBERER TIERTXRE
B reTREMEECDS T EO R AL R B W) AT R
RANEHFELTHEIAH S . =85 R %
HRIFFIHE851Y, —3HH T PCR kRN, W54
B FELE St R RteE S,
K%ﬁﬂﬁﬁﬁ?% BRIt AR -

3) HEEARRTX & CIHETIE I
SHsIxt, 45T RT-PCR, XA /)NE0H%E
By, HEHRSFHHREZ510xF, 8K
W AR TE, ¥AHFERT X B 4 459078
B “XSRWE” 514, —IR T PCR, WIE &
FIRELLZ RO AR, PR R . NN
6 RAE5|1WE K cDNA, HEkR T H 5184 BL M iE s
cDNA A RBURMIMATRE. PR PCR & NB KR,
i R NP E R, FIHS ISR m Y K.
WTTVERIHY ¥ T R 2 8k i A #os 8, $ 14 FH
PR IEK 2.

# 2 NAARFESI% RT-PCR ¥ A BURHERT M F B
AR
Table 2 Positive ratio of RT-PCR with different primer pairs for
partial M segment of Phleboviruses

Amplification ratio

Virus serocomplex PhM-2FM/PE-M3RM  Ph-M-2FMV/Ph-M-4R2ZM

600 hp 1400 bp
Sicilian serocomplex 100% (7/7) 71.4% (5/7)
Naples serocomplex 90.0% (9/10) 70% (7/10)
Punta Toro serocomplex 88.9% (8/9) 66.7% (6/9)
Rift Valley fever 50.0% (2/4) 75.0% (3/4)
serocomplex
Frijoles serocomplex 100% (2/2) 0(0/2)
Others 60.0% (6/10) 10% (1/10)
TOTAL 81.0% (34/42) 52.3% (22/42)

2 pRAwHyEES, NH5 % Ph-M-2FM Al
Ph-M-3RM ¥ ¥4 34 #5985, SPFHMEEZERNA 81.0%,
YK EY A 600bp; F1#% Ph-M-2FM F1 Ph-
M-4R2M $ 38t 22 #kiw s, SFHMEZER 52.3%, 7=
YK EZ9 0 1400bp. PIXT 5| Red I IA 19 #%
wiaE, & 45.2%; {NB5/%*%F Ph-M-2FM ] Ph-
M-3RM ¥ ¥1H 15 ¥, & 35.7%; X#518xt
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Ph-M-2FM #l Ph-M-4R2M § #¥H)H 3 £k, & 7.1%:;
XI5 RAET WHA S8, & 11.9%. BXT5]
Wy WBELRFE, RERELT WS Ph-M-2FM
Ph-M-4R2M K 4= ¥ K BT 1000bp, RT-PCR
FIRA B, SMEHT HMERE, AJHeR%
MmEAKA S CMREFINREREEER, K
WS MG S BRI

W H WA P 5 D4R A8 GenBank, Fid'5
AY129732-AY129752. P JFF4 53 BLAST K&,
¥5 M AR H#UREFSIRE, MmiEsey -
Yo A Ha BFE, MARIFRRE . Him,
Corfou (PA AR 814) RAENIH IS M FEBFIlS
Sicilian (Sabin) iR B PR M A 58.0%; Tehran (I-47)
REBNEFEYYS Toscana (ISS PHL3) R ERIFE
M4 59.4%: Buenaventura (Co Ar3319) fnsEM i /F
5|55 Punta Toro (Balliet)$% & [ [FI YR ME R 58.2%-

DECR I FF R ARY AT, N RS
Eeamdaa g kER. it -SHRALERTX
wit514, SUREREMRE I EE AR EZIY
ATy 8. AMREXRAIIHNA RT-PCR HiZd"
WARNMER R ANFH OB RIEE M B, FRRlH
YRR, SRR E R R R RS,
MARRERRDVTABEESHRAT T T HAE.

Bift: B Dr. Robert B Tesh Fl1 H BB AT
YERIZFE.
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