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Sequence Analysis of Complete L. Segment of 84FLi,
a Hantann Virus Isolated from Xi’ an
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Abstract: In order to study the nucleotide sequence of L segment of Hantaan virus strain 84FLi, the
cDNA of L segment was amplified fragment by fragment by RT-PCR. The purified PCR products were
sequenced directly or cloned into pMD18-T vector and then sequenced. The I. genome segment is 6533
nucleotides in length with a predicated region(from 38 to 6493) encoding 2151 amino acids. The entire
sequence composition was A33.39%, C16.43%,G20.74%, T29.44 %, and the GC and AT contents
were 37. 17 and 62.83% . Homology analysis showed that the homologies of 84FLi L segment nu-
cleotide sequence with HTN isolates especially Chinese isolates were higher than those of other Han-
tavirus. It showed 83.7 % homology with HTN foreign standard strain 76-118, while the amino acid
homology between the two strains was 97.5% . The result suggested that 84FLi strain was one of the
Hantann virus, and highly related to other Chinese Hantaan virus isolates.
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WE. RASEZ BESMERKN(RT-PCR), # TET HIXMFRE 84FLi #kH) L ZEH K B cDNA, #i{k# PCR 7™
YHRBEHZERATHFFIMENTEA pNDIS-T HE F#H 1T F, ZFE KA, 84FLi Bk L B <DNA H 6533
BHRRAR, M EMAHE 258 A33.39%,C16.43%,G20.74%, T29.44% , GCHEE A 37.17% , AT Z B A
62.83% ., HES MM ERITBOEBESR M 38 Bl 6493, 44 2151 M EEM ., FHIFETEES KB, 84FLi BR#X
#FES HTN RERRITHERE 76- 118 WREIEME 9 83.7%, RN 18.8% ;M- ST EH K A WRBEHERIX 97.6%,
ERMNHN2.4% . 5 SEO B E Seoul80-39 HIETEENR 75.2%,66.1% ~66.5% ., L F R BERIEELHE
B, L ABS HTN R e BN 97.5% ~98.0% , M 5 SEO B N 83.5% ~85.5% . 5 PUC.TUL.SN
M AND SEHTRNEHREAFFEIEN N 68.6% ~69.6%, &R EWHSFLitkE T HINE, S50 BEEAY
HTN BN RERE %,
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4 {E (Hantavirus Pulmonary Syndrome, HPS) ., % &
HENHAR —TRES KL P (M) H/PN(SH=
NEP A B 8 RNA, RIS SEWEB T 518 L
HHE (MK RNA ) RNA 2R GEEEH (G
MGHMBERFTEA(NP) MY, Hed L FEREK
FHHRBMER FH B, EREY L &E 2R
BHEEM, 5% RNAEH MERMEWIERSR
X0, Hilk, ME L FENRTRFIHEHTT
W EEZMPYE R RiE ., 84FLi k2 H A
%UT 1984 45 NE &5 A 1 1 I 30 28 35 0 7= G L AT
4T B BAR, 22X XERR A F KM M FE
#Har B B F 3] 47t 6 2 O FE B & (Hantaan
virus, HTNV) 5] 328 vk 2 oF B i B B 22 Bl ¥ e iw
BAEPER AT O DU R OE S E (1 BL) 89 £ 7 1k,
B 2 ) A R E b HEE AT,

1 #MHE5FE

%A RNA ]

PRI BE 84FLi #% 2 B A 0 14 5 A 7= L AT AR
oy el MR ATRAF. <DNA & HMiXF & K E-
LONGASE DNA ¥ 88 H GIBCO BRL A Fl. &
BEREMN Vero 411, I FWHE. B IFA kil
R, FRARREZEE B 75% ~ 100 % 40
BRI BN BT BOR A E, A TRIEUEE RNA,
5 HE A 40 i & RNA #9$2 EU3E B8 GIBCO BRI 22
Al ¥ TRIZOL ¥ & EIR ST,
1.2 S|¥gitRERK

Z BRIUMERS B8 E BRARHE B Tk 76-118 W) L M9
FRFF®RIH AT PCR Y M5 T ), &
J % TaKaRa 23 8] fl_E ¥ BioAsia AT & K. HF,
o5 E R BT EH R AR,

1.1

Location Segment

Primer Sequence(5'-3")

(bp) sense
S1 GGGAATTCGAGATAGTGTAGTAGTA 1-8 LMS(+)
L817R CACTGCTGTACCTTTTACTTC 839-818 L{-)
PLU687 TAAGCACACACAAGAATCAG 687 -706 L{+)

21R GAAGGGTAAATTCCACTTGCACC 2145-2123 L(-)
PLU1965 TGATAGAGAAGTTGTTTGAG 1965-1984 L(+)

A2F ACTACAGCATGGCATATAGG 1447 — 1466 L(+)
B3R ATAAACAAGGCATCATCTG 3345-3327 L(-)
B3F TGTATGTTAGTGCAGATGC 2937 -2955 L(+)
23R ATGAGAAGATTGTCTCTGCC 4179-4160 L(-)
PLU4036 CGGAAAGGTACAATGGAAGA 4036 — 4055 L(+)
24F ACATTTTCTAAAGAGTATGC 4406 — 4425 L(+)
C3R TTGCTTACTGCATCTACTGC 5666 - 5645 L( )
C3F CAGGTAAGCAGTATGATGCA 5154 - 5157 L(+)
437R TAGTAGTAGGCTCCGAGA 6533 -6525 L(-)

1.3 cDNA € B X PCR ¥ #0552
LPCRY MIEMG|IY S1 fEARERS Y, R
FH Super scrip™ Il %% 8 & A cDNA £ —4., LU
cDNA J#AR, 7 BT L ZE HE. PCR =¥
F 1% B8 £ iksr 8, A QIAGEN 271
RE BB RPURF &2k, A BEEERTFF
MERTENEEI A FH pMDIS-T ik, 72
FE A PCR i fMBGY) #4190 2 i ik o
1.4 EERFIRERSR

JF3M E £ ABI PRISMTM 377XL DNA H 3}
AL E# 17, B K% TaKaRa A & 1 _- ¥ BioAsia
A 5E M. B DNAstar fl Clustlw 8R4 #4748 F B8R
FHMEBEERFINWFEREMBRE K E T, U
REFSLFF|K H GenBank, W FRFR:

GenBank Accession

Virus Type Source

Number
76-118 HTN Korea X55901
A9 HTN China AF293665
cl-1 HTN Japan D25528
cl-2 HTN Japan D25531
LR1 HTN China AF288292
Z10 HTN China AF189155
L99 SEO China AF288297
Seoul80-39 SEO Korea X56492
737 SEO China AF285266
Sotkamo PUU Finland 766548
CG1820 PUU Russia M63194
Moravia TUL Gzech Republic  AJ005637
Chile-9717869 AND Argentina AF291704
Convict Creek107 virus AND  Argentina AF425256
NMRI11 SN USA L37902
NMHI10 SN USA 1£37901
2 %R
2.1 NBKRFIFLIKN L hEREERFIIRK
Frimisr R &R

MFER R SIFLi R L FERWEERF
P36 533 MEEFR, WHZTERY L 23 H
A 33.39%,C16.43%,G 20.74%, T 29.44% ., GC
ERHN37.17%, AT EE N 62.83%, HIFHHK
KIFRRITHE 9 I\ 38 B 6 493, LRI 2 151 M&E
E®, L HABENEERFILAEHESHRLEER
FF 3| GenBank 15 5 AF336826,

2.2 SAFLi%kHN L FEREETRFIIREERFS
S5HERBHERERERELER

84FLitk L FBEWE TR FF 5 H E Han-

tavirus B FIEHERRERNE 1,5 HTN B EER1R
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HEK 76-118 WEITEE RN 83. 7%, ER KX
18.8% ;M5 FEHK A MEIRKERE 97.6%, 7
HALH 2.4% . 5 SEO B FE R Seoul80 — 39 # [F
BHERTS.2%, 5EFEK LI WEEEHN 75.3%,
5 PUU.SN.AND fl TUL % H & B i% 2 19 F
THEAH66.1%~66.6%. L FERMERERHE (N
RK2)GWEHA L FERE HTN "HEMFR B A
97.5% ~98.0%, M5 SEO B TN 85.3%
~85.5% ., 5 PUU.TUL.SN f1 AND % H & &

IR E A FIRYEL A 68.6% ~69.6% .
2.3 RGERERDT

I A Jotun Hein!” 1 Clustal wislgs g g
DUHMEE L FERETRMEERMWEALE AR, R
Hi1. NET LRRETRFNEHNZR R EH
K&, HTN B ] 3 A B A 43 32, 84FLi %5 B4 H
MHREFERM Z10 BRER —X b, HEHEM A A&
BHRUKR LRIKES —XZH, X5 L ABREERE
FRAEMBER B,

F1 84FLik L FERS 16 RIVIBRBETRE R RS
Table 1 Comparison of L segment of 84FLi strain nucleotide sequence homology with 16 Hantaviruses
1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 16 17
1 97.6 86.4 83.7 83.7 83.7 75.3 75.2 75.1 66.6 66.3 66.3 66.3 66.3 66.1 66.1 66.1 84FLiL
2 2.4 85.3 83.5 83.6 83.6 83.6 74.5 74.4 74.3 66.1 66.5 66.0 65.6 65.5 65.8 65.7 A9L
3 15.4 16.8 83.5 83.7 83.7 83.7 75.0 74.8 74.5 66.3 65.9 66.1 65.8 65.9 66.0 66.0 Z10L
4 18.9 19.0 19.1 99.6 99.6 99.6 73.9 74.1 74.0 65.9 66.2 66.0 65.4 65.9 65.7 65.7 LRIL
5 18.8 19.0 19.1 0.4 99.9 99.8 73.9 74.2 74.1 66.0 66.2 66.0 65.4 66.0 65.7 65.7 76-118L
6 18.8 19.0 18.9 0.4 0.1 100.0 74.0 74.2 74.1 66.0 66.2 66.0 65.4 66.0 65.7 65.7 cl-2L
7 18.8 18.9 18.8 0.4 0.2 0.0 74.0 74.2 74.1 66.0 66.2 66.0 65.4 65.9 65.7 65.7 cl-1L
8 30.3 31.5 30.7 32.5 32.4 32.4 32.3 95.9 95.7 66.7 66.0 66.9 66.1 66.0 66.5 66.5 L9SL
9 30.4 31.7 31.1 32.1 32.0 32.0 32.0 4.3 96.2 66.8 66.3 66.9 66.1 66.0 66.5 66.5 Seoul80-39L
10 30.5 31.8 31.5 32.2 32.1 32.1 32.1 4.4 3.9 66.7 66.5 66.9 66.2 66.2 66.6 66.6 Z37L
11 44.7 45.6 45.0 45.8 45.6 45.6 45.6 44.4 44.2 44.3 86.4 72.0 75.1 71.7 71.1 71.0 Sotkamol
12 45.1 46.4 459 45.3 45.2 45.3 45.3 45.6 45.1 44.7 17.6 70.9 74.9 71.3 71.0 71.0 CG1820L
13 45.1 45.6 45.5 45.7 45.6 45.6 45.6 43.9 44.0 43.9 35.3 37.2 71.5 74.8 88.0 88.0 Convict Creek1Q7L
14 45.2 46.4 46.0 46.9 46.8 46.8 46.7 45.5 45.5 45.3 30.6 30.8 36.1 71.8 71.5 71.5 MoravialL
15 45.3 46.5 45.7 45.8 45.7 45.7 45.7 45.6 45.5 45.3 35.8 36.5 31.0 35.8 75.3 75.3 Chile-971786SL
16 45.5 46.2 45.6 46.2 46.1 46.1 46.1 44.7 44.8 44.5 36.9 37.0 13.5 36.1 30.3 100.0 NM HIOL
17 45.5 46.2 45.7 46.2 46.2 46.2 46.2 44.7 44.8 44.6 36.9 37.1 13.4 36.2 30.2 0.0 NMRI11L
FR2 FLiKLFES 16 RUEABEERE RIS 47
Table 2 Comparison of L segment of 84FLi strain amino acid sequence homology with 16 Hantaviruses
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 97.6 98.0 97.2 97.5 97.5 97.5 85.5 85.3 85.4 69.5 69.6 69.2 68.6 68.7 69.2 69.2 84FLiL
2 2.4 96.1 95.4 95.6 95.6 95.6 83.9 83.7 83.8 68.1 68.2 68.0 67.3 67.3 67.9 67.9 A9L
3 2.0 4.0 96.9 97.3 97.3 97.3 85.6 85.4 85.6 69.5 69.4 69.3 68.7 68.8 69.2 6.92 Z10L
4 2.8 4.8 3.2 99.3 99.3 99.3 84.9 84.7 84.9 68.9 68.9 69.1 68.3 68.6 69.1 69.1 LR1L
S 2.6 4.5 2.8 0.7 99.7 99.7 85.3 85.0 85.2 69.1 69.1 69.3 68.5 68.8 69.2 65.2 76-118L
6 2.6 4.5 2.8 0.7 0.3 100.0 85.3 85.0 85.2 69.1 69.1 69.3 68.5 68.7 69.2 69.2 cl-2L
7 2.6 4.5 2.8 0.7 0.3 0.0 85.3 85.0 85.2 69.1 69.1 69.3 68.5 68.7 69.2 69.2 cl-1L
8 16.2 18.1 16.0 16.9 16.4 16.4 16.4 99.1 99.3 68.7 68.6 69.2 69.0 68.3 69.2 69.2 L9SL
9 16.4 18.4 16.3 17.1 16.7 16.7 16.7 0.9 99.2 68.8 68.7 69.2 68.9 68.2 69.2 69.2 Seoul8Q-39L
10 16.3 18.3 16.0 17.0 16.6 16.6 16.6 0.7 0.8 68.9 68.8 69.3 69.1 68.4 69.3 69.3 Z37L
11 39.1 41.4 39.1 40.2 39.8 39.8 39.8 40.4 40.3 40.1 97.3 78.0 85.2 77.4 78.1 78.1 SotkamoL
12 39.0 41.3 39.2 40.1 39.7 39.7 39.7 40.5 40.5 40.2 2.8 78.2 85.6 77.5 78.1 78.1 CG1820L
13 39.5 41.6 39.4 39.7 39.4 39.5 39.5 39.5 39.5 39.4 26.1 25.9 78.6 86.7 99.1 99.1 Convict Creek
14 40.5 42.8 40.5 41.2 40.8 40.8 40.8 39.9 40.1 39.8 16.5 16.1 25.3 78.3 78.7 78.7 Moravial
15 40.4 42.8 40.3 40.6 40.3 40.4 40.4 41.2 41.3 40.9 26.9 26.8 14.7 25.7 86.8 86.8 Chile-971786L
16 39.6 41.7 39.5 39.8 39.5 39.6 39.6 39.6 39.6 39.5 26.0 26.0 0.9 25.1 14.6 100.0 NM R11L
17 39.6 41.7 39.5 39.8 39.5 39.6 39.6 39.6 39.6 39.5 26.0 26.0 0.9 25.1 14.6 0.0 NM HI10L
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H1 ERELAREEFRNNESZRER
Fig.1 Phylogenetic analysis of L segment of Hanta virus 84FL.i strain
3 it R, FEeRHENY R ER, BEIXF

5 RHIE BRIERRKENNERAEZETRTF
FlgkER, REEHUA LR NBHRELEZRENE
K, Bibil € RERTH IR EERN TR, TH
HoFRMEEWIE, $EB FRHRIUERNE. L
M55 B 84FLi bR B H KA LAFRE™), B7E Vero 41
EENAREMN 16 rUERBEPER LN PUHKSE
gk, B EN T EE AR R
FMEREETFERE CAXXZRRLS TR
( Cross plaque reduction neurtralization test, cross-
PRNDXM EBFEHMMBEESWUERA M F B
1984 F 2316 i8] 333bp M HEBMRIBIFHRE L
R E BT, B R A . 84FLi #k 5 HTN RIS bkiH]
ElEYERE, BT HTN BlmaEl),

AR E T IR E LS bR 84FLi Bk L F B
HEEEFN, HKER 6 533 MEHR, AT S &It
BWEE(62.83%), TEWHREWIRE, HFEM
B RIF BUERSHE M M 38 B 6 493, HwHE 2 151 &
HB., L A B S 3 RIAEGRE X B4 B 37 f
40 MHETHM ., FHERES PR 84FLi BkE 0B
HEMNH HINV BEERS . DUERE L FBEE
FREMN MM S FEERSE, FAMNE L R RZE
EIREEOS, HTN BN 8 2 (B i B P850 83.7% ~
100%, M SEO &I E MR <F, EIEEN 95. 7% ~
96.2% o N A AWK XTI B EF X TN EA XM
R HEAT RS B S i, A T MR B AR I R TR

GenBank A 17 BRIV EMN L F BFFIHITHTH
B HBTHAEARER, AFLitkEREFEEHE
T R B, T 5 6 E A H A</ 3 bk BE B8 B0, 69
HUS AT R FEHHALFE —EWEE, HTN &/
SEO BUZE[E — 4~ 4r 3+, PUU.TUL.SN fl AND %
HERMER A7 H,
RE#EFEHERRESERNHAT SR i
RNAREY —MEEHBEE AR, AHEAREHWNE
RNA #1537 i cDNA, 1 & FHEE 4 c-DNA 8 R
RIREL RNA BN — AR, XA A HEHHE
BERESTAME—-SHFRN T TG L RERIERF
BT H&R, MEANERENATERN LEEYME
BT T ARl ERER MBS TR
i RNA 58, Fl A & [ 8t {5 2 5 R A £ DNA KF
ExtHERE AT AN LRE, LR REREREE
H.THREREREEYDREHEY., EPFRME T
HANBEANKR SIFLI W L FE2EEHAFS, T—
S HBREBEENA LK DNA B, HiHE—SHR
7 B 4 R 2 T RE LA R e B 0 5 W RN e RSP BE B AL

EEE
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(KORBRESHE)EFTEREREREFRRZ5EARARMTERNER RN CRERFOESE
I BHFEHEMEE. EREEM —— BT IHRKLARSHBRENFRAARP SESHABENGS
AT, BFEBH I XSEITERT, 2 P 00T, PR 2SI XRIIERT.. B EKITRE, @
MERM, BEKIRERESESHRERNE, RERBEESESHAERERTRRE TRESZSHFLR
FASESHERP LK, A BEASNLHARBFRBEMFRERFOEFAR. TELBA FER
BEMESTRERRE; BRFE; RLER  ASHE; BRRE ; ZRITHR - ERBIGHTHFEE. YAEH
BESHERR, AR Al S8 688 KF L L HEE RKE. 2% A0 . £ hESEEBTY
HEAR BRESEEAR BSRRIGEHESSNE. ’
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