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# B .FIE PCR 7k M L 1% 35 ¥ 55 % (transfusion transmitted virus, TTV) PR 472 H R BA
REEAESHS TTV £P AR DNA H B . # PCR ¥ ¥ K B si BBl pT-Adv BAKH , IR
BIEERE. DNAFFINEE R RV EERMA BN TIV XE4 75 . #IH DNA B TI¥
HRREERYBEHE TITVH DNA HBRERMAE ALK ERNAd R, r & A
TIVO21, %t TTVO21 4% M FF 51 i £ 43 87, TTV021 K 3 472 nt, F £ 2 T H RAE 4 ORF1 I
ORF2, 4+ Bl 45558 785 #1 146 1~ S ER . B TIV021 S HEC MM TIV ZEHA 2 FFI#HAT 1 FH
W A AT AL . G R, TTV021 B4 5 TTV 4> 3 # CHN2.BDHI K1 {4 BE &
®iE, M5 H T BRI

ERA: BmEEERE, A, FIRE, Aot

mEDES Q78 LRRINE A RS :0001-6200 (2001) 04-0408-07

Nishizawa 21V B IR B2 B 087 (RDA) £ AR, A 171 B 2 4 1L f5 BF 8 8 38 L P S &
fl—-FMAREFAEXNFRERE, &2 %W L% % %% F (ransfusion transmitted
virus, TTV) . TTV #FE 4K 24 3 739 nt'™ , b LA A ¥4 DNA 5% 3, 3 4 ORF1 fl ORF2
ARG L 2 BI4RAD 770 D A 202 RS , IR 35 HEEAL AR 1E S H A B F 630/ DNA A
2 /& (Parvoviridae ). R B HFFRAFND TV REAHFERE ME—-KHA 3852 m HE
SR DNA SRR, LARTIRENFENLZ 7T 1131 GCHEEEF(RI% ) HE TR, HBUCK
HIH 2 F IR DNA 7% 8 (Circinoviridae ) o

E#,GenBank O MY TIV 2 EERF A 18 £, H P 13 A KR DNA FEF
B, IR DNA M4 FAYEMHER M- RERME It B EHI L RS ERMN
BEAMHESSEMFETRANER. ITIEXTIVEFEAFRFNESSEH, LUHE —
£ TRRRENES BN, URS ARIFRNAER, AR ELKRI T TTV DNA 7EIEH B
M B L 7 A B B 3,120 6 ALT IF % AOAR ML B I AR AP LK TTV DNA FRHEAR
& 20 5, FHMER K 16.7% ™ . 68 #y MLE A M AR H, TTV DNA FHE#F 19 41, HER
K27.9%., EHERE PHAAKENEEES TIVERMAN DNA B, KHQ riE®
KHHEHAATE., HIFERRENT,

" ERANEERER & W HR AT (39825116)

B RS T , Tel:021-25070265 ; Fmail ; qizt @ smmu. edu. en

EEMA T BB -, L WRA S FERFHENFENE L EENHFFHBENR.
TTV021 : GenBank ; Accession NO . AF254410
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1 #HEFfFE

1.1 ##

1.1.1 FEANEES PCRANREER &L F M Expand™ Long Template PCR System,,
pT-Adv B & A CLONTECH 2v8] , HEHB AR RN T-BrI 5 A-BM PCR =P EM .
BRIt A RS MM & Biolab 3, Promega A8, B #F B DHS« BiRb i A ZR1E.
1.1.2 ¥R TV TA2B KR X 10 R A EBETENTIRATE K,
1.2 &

1.2.1 DNA #$8 :3R /3 QIAGEN 453 DNA fIEE i A, S L e, HLE R
BN 20041, B J5 F S0pl. Tris-Cl{pH8.5) FE MR & .

1.2.2 ERRFEMYTHE:I%E PCR BRI E — {7 TTV DNA FH¥EE & M #, U 10pL
DNA MK, 7T PCR U 8. V8RR . 94THH Smin, RGHRERT B A BHEER
319 Tm HIFER K BEFKE, PEEBFESFE EHETT: (1)94CTHEH 30 ~455,55C
~60°CIR K 60s,68°CLE(H 120 ~ 150s, 5 1 10 1 1E 5 ; (2) 55 —HE IR L /o i (01 38 h 10, 8%
By 25 MER . RMERET 68CE B 15min,

1.2.3 ¥ HRFBENEEEFFIMTE . PCR WG, EEYS pT-Adv B EE . BUK
BHE DHSe EE M RE S K. RO QEE MR, I EoRIMITHY L TH
ASHIE DNA B SLEE . 4 PE 22 R# ABI PRISM™ 337DNA B s 074, B & & L
I M3 ERFISIMISHEARIMNE DNA FRATRAAF. E—HFBEERMFE, FNAH
BLAST 344 Br | 1B 6T B B JF 51 5 GenBank HUIE 1 b 9 F 5447 R L 35

1.2,4 DNA k BREIPHEE . PC/Gene SR AP HTERTE TTV BZE A B R pT-Adv 304k LIRS0
RAMFRESEANBUMAE S TR BEUERASEE, 80 TTV02L,

1.2.5 TIv021 A5 JH 41 554995 52 PC/Gene M 4047 TTVO2] PSR S M &, kSR
WX WEEAR ELEERFNFE T E, AR50 58 A5 R4,
1.2.6 TIVEBEAFANEBREZH TTVORH{AFSMI) IALREERFREHNEN
HEAFF, HE 18 5 5 % (SANBAN AB025946, BDH1 AF116842, CHNI AF079173,
CHN2 AF129887, GHL AF122913, JAl AF122916, JA10 AFI122919, JA20 AF122914, JA2R
AF122018,JA4 AF122917,JA9 AF122915,TA278 ABOOR394,TK16 ABU25346, TP13 ABO26347,
TRM1 AB026345, TUSO1 AB017613, US32 AF122921,US35 AF122920) & X H A FFI B ¥ A
F GenBank 3 H#E . (# F PILEUP $K {4 (Wisconsin Package, version 10.0)i#17 £ £ 5] ity [ i
%, 3 A PLOTSIMILARITY ( Wisconsin Package, version 10.0)%} 19 T4 B # £ FFI 0 & B
0% da 3 A7 AR 0L 4 0 4 , 22 B A A BB 5h 381 100 DR/ 80 i,

1.2.79 TTvV EFELFF 589346 5 8 : 32 5 TTV021 F 1881 ~ 2236bp BY— BE R, SH 4
BB AN B T FILL R GenBank HHE — 4856 ¥ TIV DNA K B FF 5|/ PILEUP # {f
(Wisconsin Package, version 10.0) 4T % FF 3 ) Rl H %5, 81t PAUPSEARCH # {4 ( Wis-
consin Package, version 10.0) %3 J Bootstrap analysis using neighbor-joining distance 5387 H#1k
FE R R F AR B L BB (genetic distance) Flit 4k r 3B T et B AL 4047 55 B 0F
Fi TRERVIEW #4457 el 3 b b8
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2.1 TIVERRBRHADSEE

F s a3 a8, 38 1S1-M1,52-M2 . P1-1AS2 , IS3-NW4 # P2-M3 %5 4|~
TTV # FH 4 5 B, DNA ) v+ IF S5 H K B 47 51 % 936bp, 902bp, 782bp, 658bp 1 756bp, 1]
AREEATHNBIE 1R,

®1 TIVERS| ey F R
Table 1 Sequence and location of primers for TTV amplification

Primer Sequence(5' ~ 3"} Location in Genome Palarity
181 TGCCGAAGGTGAGTTTACACACC 178 ~ 200 +
Ml CAAAGCCTCCTGOGTAGTIGG 917 ~ 937 -
s2 TATGCCACACACTCAGACGATAC 895 ~ 017 +
M2 TGTGTAGCTCCTCATTTGTGAAGG 1775 ~ 1797 -
Pl ACAGCAACCACAACAACTTATGE 1603 ~ 1625 +

IAS2 CTAACAACCTGTTGGCGAACG 2361 ~ 2381 -
153 GCCTATTAGAATGAGAGCTAAATGGTATCC 2202 ~ 2231 +
NW4 GGTAACAAGGTAGGGTTGATATC 2836 ~ 2858 -
P2 AGAGGAAGAGACGCAGACCGT 2718 ~ 2738 -
M3 CTGETGACCTCACTGOAACGE 2454 ~ U473 -
0 1000t 2 000nt 3000me 385
. . . . — m
—_ ORFI(T70 sa) 201
107 o re (2025a) s Hpa ] 5]
178 Pm.?a': o : s R I 33
st 8335 .:-M—l- _________ J:___l79‘7 mﬁm
M2 153 ExRY NW4

1oV AR BEERE PR ENSHELE

Fig.1 Location of ampliiied fragments in TTV genome and sirategy for construction of subgenome

22 TIVERFREBHRE
#5A4 TIVEER BTEE pT-Adv 81k, 4r 52548 B4 R pTAIS1-M1, pTAS2-
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M2, pTAP1-1AS2, pTAIS3-NW4 F pTAP2-M3 (& 1), pT-Adv A B EREL BB
EcoRL BTV 5, EcoR1 ARV S EAH W W EAAF A B S BB —H.
2.3 TTV DNA REIR)ER

B 1 ERR P PL-ISA2 #0 1S3-NW4 F B LRI & S I{pT-Adv 84K E X)), LA
Sw1 F Xhol(ZR4& & DEEH] pTAP1-1AS2 A pTAIS3-NW4, Bl W I B B AEFI 3 B, S 48
pTAPL-NW4 E 2 F; iR P1-NW4 Hil P2-M3 Bt W EeoRV A7 & (pT-Adv &k L th & &
{i8), EcoRV B B8] pTAPI-NW4 il pTAP2-M3, il % 2 # F i3k 18 pTAPI-M3 B4
T AR s2-M2 A1 P1-M3 H Bk F4ERIEY Hpal 4 &5 (pT-Adv 84Kk &), Hpal M BamHI 5
B3] pTAS2-M2 1 pTAPI-M3, EH 418 TAS2-M3 EH T, B /5 BRI M IS1-M1 71 52-M3 K/
Bt F 89 PouMI £7 S {pT-Adv 34K X ), PpuM1l 1 Hind [l 32K 4] TAIS1-M1 0 pTAS2-M3,
I8P pTAISI-M3 HAA 7 T LEEM B B3 ,472bp, 178 A TTV021, B2 48 B GenBank 3#
G, R 55 AF254410,
2.4 TIVR21 EEHAEHNA

X TIvo21 M4 FFBR T4, KL K N340, G+ CE BN 47.5% . FF 2 TRk
HE42 ORF1 1 ORF2, 4+ B4R #5 785(540 ~ 2896 m) 1 146(86 ~ 535nt) M EEM, HEHMEE
ERPANFEPIFRER, LA B S H RS MR ORFL: 19 ~ 28ea, Arg- Arg- Arg- Arg-
Arg- Arg- Arg- Arg- Lys-Arg; ORF2:102 ~ 107 aa, Arg- Arg- Arg- Arg- Arg-Asp-Tyr, 5'¥AE&ES
KHWEEFFMEFIEL IRERBENEEFIIFECEARE(BERETR),
2.5 TIVEREFFILEBRMNBECESH

B TTV021 SHE 18 o @i i et R mE 2 Fin, & 1TV £
#H 1A B9 AR R K, H 4 SANBAN
SHEA®EHREFEERME, &
A 048, KER AU THD
ORF1, ORF2, 3 4& 5% X /7 ) ) ZE
RUBA(ERRER). B2 8
SRT AR [R) E K Bl X R R A TTV ) .
HREMAEMUESE R, BT g 0.0= e
SRR THHME BLRL X Postion
RFES [ IR SR, LU W 2R B2 TIY 4 AT 8B P g
MEEE. \LATRE TTV EH Fig.2 Running average of the similarity among
£ ORF1 KFFFE 2 MRTFE .1 A the sequences of TTV isloates
AT E AKX 7 ORF2 F145 1 4~{§  Selected TTV isolates including: TTV0ZL, BDHL, CHNE, CHN2, GHI,
TICTHPRBAEERER, A s e T
2.6 TTVEEBAMBELSH Similasity calculates the average similarity among all members of a group

WAL AN B EEE  of aligned sequences at each position in the alignment. The sliding win-
R A S A LI A T dows of comparison is 80 ni. The average similarity over the entire win-
8 T 3 46 48 Cunrooted phylogenetic dows is plotted at the middle pasition of the windows. The average simi-

trec, & 3) . WRIKATA FFI M FH]

larity seross the entire alignment is plotted as a dotted line.
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®2 TIVRIFMEETIVABEKNZERARE
Table 2  Identity of nuclectide between TTV021 and other TTV isolate *

TTV021 BDHI CHNI CHN2 GH! JAl JAI0 JA20 JAZB JA4 JA9 TA27% TKI6 TP1-3 TRMI TUSOL US32 US3S

SANBAN 0.41 0.46 0.47 0.47 0.47 0.46 0.48 0.47 0.47 0.47 0.47 0.47 0.44 0.44 0.44 0.55 0.46 0.46
Us3s 0.57 0.67 0.68 0.68 0.70 0.92 0.70 0.69 0.92 0.71 0.69 0.69 0.67 0.67 0.67 0.53 0.93
Us3z 0.57 0.68 0.68 0.68 0.70 0.96 0.70 0.69 0.96 0.70 0.69 0.69 0.67 0.67 (.67 0.52
TUS01  0.44 0.52 0.52 0.52 0.53 0.52 0.51 0.51 0.52 0.52 0.53 0.53 0.48 0.48 0.48
TRM1 0.8 0.97 0.98 0.90 0.93 0.67 0.69 0.85 0.67 0.68 0.98 0.98 0.98 (.98
TPL-3 0.79 0.96 0.97 0.89 (.93 0.67 0.68 0.84 0.67 0.68 0.97 (.98 0.99
TK16 0.80 0.97 0.97 0.89 0.93 0.67 0.69 0.84 0.67 0.68 0.97 0.98
TAZIE  ©0.78 0.99 0.97 0.89 0.93 0.69 0.69 0.83 0.69 0.69 (.98
JAS 0.77 0D.96 0.96 0.88 0.93 0.69 0.65 0.83 0.69 0.69
JA4 0.57 0.6% 0.69 0.72 0.70 0.70 0.95 0.71 0.71
JAZB 0.57 0.67 0.67 0.68 0.69 0.96 0.70 0.69
JA20 0.71 0.82 0.83 0.82 0.B4 0.69 0.70
JALD 0.57 0.68 0.68 0.72 0.70 0.70
JAl 0.57 0.67 0.67 0.68 0.69
GHI1 0.74 0.92 0.92 0.86
CHNZ  0.76 0.88 0.90
CHN1 0.78 0.96

BDH1 0.77

* The TTV isolates, TTV0221, cloned and sequenced by our lab, BDHI, isclated from Beijing of China, was deposited in the
GenBank with accession number AF116842 ; isolate CHNI from Beijing of Chia { AF079173) ;isolate CHN2 from shenzhen of China
{AF129887) ; isolate GHI from U.S. (AF122913) ;isolate JA! from Japan (AF122916) ;isclate JA10 from Japan ( AF122919) :iso-
lnte JA20 from Japan ( AF122914) ;isolate JAZB from Japan {AF122918) ; isolate JAd from lapan { AF122917) ;isolate JAS from Ja-
pan ( AF122915); isolate TA278 from Japan ( ABOU8394); isolate TK16 from Japan { ABG26346): isolate TRMI from Japan
(AB026345) ; isolate TPL — 3 from Japan ( AB026347); isolate TUSO1 from U.S. ( ABO17613); isolate US32 from U. S.
(AF122921) ; isolate US35 from U.5. { AF122920);isolate SANBAN from Japan ( ABO25946) .

W X 82 BB 4 T, K X 2 B 43 R B T M 1L 22 R B¥ (distinct genetic subgroups ) 2§
R A B (genotypes) . H1T TIV Eﬁfﬂ%%{&,Z"E&‘_ﬁﬂﬁé*/ﬁﬁ—‘&gﬁﬂﬁﬁﬁ,ﬁ 318
AREFRBIANSBER, BHB RIS E/LFEERMEEE, TIVO2l 5 CHNI(&E
A AH BN ER S AARA TA278 I BDHI BB -1 4%, B TR —-+%H
TR, TIVO21 5550 1 M FERBEN BB CHN2(H E T 558 16 BE 55 A7 88 A,
HaFAFM 234, #78 TTV021 .CHN1.BDH1 5 CHN2 2 o [H 3R ¥8 10 4 B dk 75 4L B
BERAMBEFE—ZHNESR, (B M M8 88400, TTV021 7] o 3k 3 0 45 58 8
CHN1.BDH1 ,CHN2. H AR ##Y TA278.JA20 K £ 3 J AT GHI AT 18 45 25 B &6 48 /
ARERTFR -ZEEMFHARER,
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CHN2 3 iﬂ"i’%
JAZO

e R KRR B A BRED F 10%%
I AP EMO2EIME . .Z 7. T,
BDH1 IRA B 4 O SE R TS W ST R AR 4
GHI B, AT EE e AR b B Y BT 42 1995
B W £ 2 4 BE T BF 4 2 (HGY) R 4,
sl REX HBORMEMAE 2 W B ER
a —Eéﬁf 109% ~20% B9k - (R AFF 5 5 B . 1997
L bpelb 4, H A% E Nishizawa 2 M — 285
g‘ EH-REAF 4 BE(T.T.) P IEE TV,
SANBAN [ A 1 T B R B e o R ) TTV B3R
0.1 TUSOL B, TTV % & i i A5 3%, Okamoto
SR 120, AR I 5 TR 11 TTV DNA,
B3 TTV 50 B B B Lt 2 97 57 Bl &b A A 26 A TTV DNA FHH:
Fig.3 Phylogenetic tree {unrooted) of 356 nt (469% ), AFFTHERE LG X ALT IE
{1881 ~ 2236} from TTV isclates B9 RR L 5 70 1 2555 A TTV DNA =19

The fragment of 356 nt (1881 ~ 2236} was selected to perform the
‘« analvsi : . o P51 16.7% 1 27.9% . Bk 510
phylogenetic analysis. Branch length is proporticnal to the genetic

distance (scale shown) , the distances are expressed as substitut- LLIZE9A A TTV DNA #) &5 FH 3 38 T
ions per position. Isolates representing the subtype (la,1b,2aand TTV 2 E R EE MW E R, S H £
2b) proposed by Okamoto et al.'?! are labeled. The other TIV RGN AT 2 0%, L iEBHF L EXTH
isolates were obtained as described in Table 2. SR AT BIY
(T TIV BRETROFREE . Okamoto B IR4E TTV 55 1902 ~ 2257 i
BGsent) FF B HAEK 78 4 TTV EEFF 48 2 8,3 4 MR, B type 1a.type 1b.
type 2a 1 type 2b, A N TESE 1902 ~ 2257 i H B P EF W M ESF X, Mushahwar DI R
2240 ~ 2911 nt N E{RFX ,1440 ~ 1827 mt AAHXT HERX . XA F# X ¥ 151 # TTV DNA
1939 ~ 2198 i R HERFIT AR o, RAEEIREER AR ype 1 ELFE 2 HE
AR, H type 2a I type 2b HRBRE"Y e A -, ERETRINR TIV ELFE
6 FHEFR BARMZANEFRMEERERE YA AHFTEFET Okamoto %
Sr BRI 356nt X, X 17 o BN F N LwH AW SR E R TEAN
type la.type 1b.type 2a Fl type 2b 4} , B R B K R P 1Y, type la,type 1b 5 type 2a,
type 2b 43 BIf F A FE M EE R B, SANBAN.TUSO1.JA4 JA10 £ 4 B EF B TS
BABRARANEEHNRERNERE K. HART JA4 R JA10 LR B EGE , /i Mush-
ahwar %! B9 - RUEI R JA4 A1 JALO JB T ) I 25 B R, 22 1) 7T BB 4 ) 8 4L 48 BT ik
BARAEHBARME. P, FESTELHFFILIEXN TIV #ERERE SR,
EFRABRBESEHEYICS RN AR REENE B AET LS
KB TIVO21 E A, TIV021 2 E % ORF2 WY 5 T2 FER KW TR, HS
SANBAN fi & & M BRI (BB R ER) ;M4 ORF1 MEE TS5 TA278 A ¥ & MR
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Wk, ka7 Box TIVO21 S5 H B & A ay # L W BE, 5 CHNL (FF B L R0)
BOHI(PEILFARIENFEEXE, S TA2B(ARFRAB T Cla B, MWHA —H+PE
F3l CH2(FBBEYDMFEEXRABE  ZEFTESBESGF X, EREREAR N
WX R AE TTV RRIB RS R . HATX TIV B R £ 5 RA A TR R R R FRAT
W 7 T, TTV A< [ 53 B Bk 9 3 A A4 04T AN B0 1% 0 B R e T 5, A0 B B TTV R
HRERERESBRMRE RN XER.

2 % x &
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CLONING AND PHYLOGENETIC ANALYSIS OF HEPATITIS-
ASSOCIATED TT VIRUS SUBGENOME *

Ren Hao' Dong Hui  Zhu Fenlu’ Miao Xiaohui’ Wang Wen' Qi Zhongtian""
(" Department of Microbiology , Second Military Medical University , Shanghai 200433, China )
(2 Department of Infectious Diseases , Changzheng hospital , Second Military Medieal University , Shanghai 200433, China)

Abstract: Polymerase chain reaction { PCR) was utilized for the DNA amplification from transfusion
transmitted virus (TTV) positive serum samples . Five TTV DNA fragments, overlapped about 90% of
the genome , were amplified by long template PCR for the generation of TTV subgenome . Recombinant
plasmids were obtained by directly inserting PCR products into pT-Adv vector, and DNA sequence
analyses showed they were TTV DNA fragments . By using specific restriction enzymes,five TTV DNA
fragments were ligated into a TTV DNA subgenome clone and named as TTV021.TIV021 has been
deposited in GenBank database with the accession number AF254410. The results of computer analy-
ses showed that TTV021, 3472 nt long, contains two open reading {rames (ORF1, 785 aa; ORF2,
146 aa) . Identity alignments between TTV021 and other TTV isolates indicated several high con-
served regions existed . Phylogenetic analysis of 356 nt from TTVO21 suggested that the isolate has
close evolutionary relationship with CHN1 {type la) ,but has far relation with other TTV isolates.

Key words: Transfusion transmitted virus, Clone , Homology , Phylogenetic analysis
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