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TT (Molecular Properties of TTV)
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() (Replication)
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TT (Methods for Detection of TTV)
TT
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TT (Routeof TTV transmissionad
Epidemiology)
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TT (Relationship between TTV
Infection and Liver diseases)
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M aterials and M ethods

()
80 (liver disease)
( ) 106

()

. QIAamp DNA Blood Mini Kit (QIAGEN, Cat. No. 51104)

. PCR Kleen Spin Columns (BIO-RAD, Cat. No. 732-6300)

. Ga-M™ Gdl Extraction System Kit (VIOGENE, Cat. No. EG1001)
. PCR-Script™ Amp Cloning Kit (STRATGENE, Cat. No. 21119)

. Plasmid Miniprep Purification Kit (GENEMARK, Cat. No. DP01-50)
. NucleoBond Plasmid Midi Kit (CLONTECH, Cat. No. K3002-2)

. Super-Therm DNA Polymerase ( )

. dNTP (Promega)

. Primers ( )
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() TT Virus

1.
EDTA (
) 4 3,000 rpm 10
(serum) 1.5ml eppendorf 3 -80
2. Vird DNA
QIAGEN QIAamp DNA Blood Mini Kit
20u | Proteinase K (20mg/mL)  1.5ml  eppendorff 200
M | serum or plasma 200u | Buffer AL Vortex-pulse
15 56 10 Spin-down 200u L 95 %
Ethanol (-20 ) Vortex-pulse 15
QIAamp spin column 13,000 rpm 1 QlAamp
spin column 2 ml collection tube
500u | Buffer AW1  QIAamp spin column
13,000 rpm 1 QIAamp spin column 2
ml collection tube 500u |
Buffer AW2  QlAamp spin column 14,000 rpm 3
QIAamp spin column 1.5 ml eppendorff
200u | Buffer AE 10 mM
Tris-HCI 05 mM EDTA PH 9.0 QIAamp spin column
4 13,000 rpm 1 DNA
3. TTVDNA

2 polymerase chain reaction (PCR) 1T
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Virus Set-1 Set-1l (Naoumov et al., 1998;

Nishizavaet d., 1997) PCR

PCR primers
No. | Primer | Polaity Nucleotide Sequence (5?7 3') Product
name length (bp)
Set-1 | TTV-A | Sense ACAGA CAGAG GAGAA GGCAA CATG
TTV-B | Antisense | CTGGCATTTT ACCAT TTCCA AAGTT 271 bp
TTV-C| Sense GGCAA CATGT TATGG ATAGA CTGG
Set-1l | RD0O37 | Sense GCAGCAGCAT ATGGA TATGT
RDO038 | Antisense | TGACT GTGCT AAAGC CTCTA 197 bp
RDO51 | Sense CATACACATGAATGC CAGGC
RDO52 | Antisense | GTACT TCTTG CTGGT GAAAT
(1) Set-1: TTV semi-nested PCR
1% PCR
1. 10X PCR buffer 5u
2. 25mM dNTP 0.5l
3. primer A (10 pmol) 0.5l
4. primer B (10 pmol) 0.5l
5 d.d. HO 35l
6. Vird DNA 40
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
1 A 30 sec
1 2 58 30 sec 35
3 72 45 sec
2 1 72 7 min 1
Hold 4
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2" PCR

1. 10X PCR buffer 5ul
2. 25mM dNTP 1ul
3. primer B (10 pmol) 0.5 ul
4. primer C (10 pmoal) 0.5 ul
5 d.d.H,O 3ul
6. 1% PCR product 10 i
7. Tagenzyme 0.1l
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 A 30 sec
1 2 58 30 sec 25
3 72 30 sec
2 1 72 7 min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
(2) Set-1I: TTV double-nested PCR
1% PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 0.5l
3. primer RD0O37 (10 pmol) 0.5l
4. primer RDO38 (10 pmol) 0.5l
5 d.d.H,O 35u
6. Vird DNA 40 Wl
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
1 1 A 30 sec 35
2 55 30 sec

18




3 12 45 sec
2 1 72 7min 1
Hold 4
2" PCR
1. 10X PCR buffer 5u
2. 25mM dNTP 1l
3. primer RDO51 (10 pmol) 0.5l
4. primer RD052 (10 pmol) 0.5l
5 d.d. H,O 3ul
6. 1% PCR product 10 pl
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
1 A 30 sec
1 2 55 30 sec 25
3 72 30 sec
2 1 72 7min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
4. Statistical analyses
SPSS TT
chi-square Fisher’ s exact
t-test P 0.05

() TT Virus genomic DNA

TT DNA Teble 1 No.34 0911013
drain PCR 5 TT Virus genomic DNA
PCR-Script™ Amp Cloning Kit PCR E. coli
Plasmid DNA  DNA DNA

PCR
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1. PCR amplification of TTV DNA

TT (A~E) PCR
1T DNA E
primers PCR
PCR primers
Fragments | Primers| Polarity Nucleotide Sequence (5?7 3') Product
length (bp)
PF Sense AGCTG CAGCA ACAGC GAATC
A AR2  |Antisense | GCCGA CGGTT TTTTGGCGCC TTTTT TC 872 bp
PFL  |Sense GGATC TAGCA TCCTT ATTTC
AF2  [Sense CACTT CCGAA TGGCT GAGTT
B CR1 |Antisnse | GTTGC CTTCT CCTCT GTCTG 505 bp
AR3  |Antisense | CAGCC ATAGG CCATG GTGCT
BFL |Sense CTGGCAATGG TACTCAAGTG
c CR Antisense | TTTAA TGTCT GCGTG GTATG 1863 bp
BF Sense TAGCT CCCAC GCTGC TATGT
RD038 |Antisense | TGACT GTGCT AAAGC CTCTA
RD037 |Sense GCAGC AGCAT ATGGA TATGT
D DR2 |Antissnse | CGTACTCCTC TTTCCAGTCA 901 bp
RDO051 |(Sense CATACACATGAATGC CAGGC
(1) PCR amplification of A fragment (#2868 ~ #3739)
1% PCR
1. 10X PCR buffer 5u
2. 25mM dNTP 0.5l
3. primer PF (10 pmoal) 0.5l
4. primer AR2 (10 pmol) 0.5l
5 d.d. HO 38.5ul
6. Vird DNA 5ul
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 1 oV/] 3 min 1
2 1 A 45 sec 35
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2 55 30 sec
3 72 1min
3 1 72 7min 1
Hold 4
2" PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 1l
3. primer PF-1 (10 pmol) 0.5l
4. primer AR2 (10 pmol) 0.5l
5 d.d. H,O 38 ul
6. 1% PCR product 5l
7. Tagenzyme 0.1l
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 1 oV/] 3 min 1
1 94 45 sec
2 2 55 30 sec 35
3 72 1min
3 1 72 7min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
(2) PCR amplification of B fragment (#98 ~ #602)
1% PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 0.5l
3. primer AF2 (10 pmol) 0.5 ul
4. primer CR1 (10 pmol) 0.5 ul
5 d.d. H,O 38.5ul
6. Vird DNA 5ul
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cyde
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1 1 95 3min 1
1 95 45 sec
2 2 55 30 sec 35
3 72 1 min 30 sec
3 1 72 7 min 1
Hold 4
2" PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 1l
3. primer AF2 (10 pmol) 0.5l
4. primer AR3 (10 pmol) 0.5l
5 d.d. HO 38 ul
6. 1% PCR product 5l
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 1 95 3 min 1
1 95 45 sec
2 2 55 30 sec 35
3 72 1min
3 1 72 7min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
(3) PCR amplification of C fragment (#415 ~ #2277)
1% PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 0.5l
3. primer BF1 (10 pmoal) 0.5l
4. primer CR (10 pmoal) 0.5l
5 d.d.H,O 38.5ul
6. Vird DNA 5ul
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
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1 1 Y| 3min 1
1 A 45 sec
2 2 55 30 sec 35
3 72 2min
3 1 72 7 min 1
Hold 4
2" PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 1l
3. primer BF (10 pmol) 0.5l
4. primer RDO38 (10 pmol) 0.5l
5 d.d. HO 38 ul
6. 1% PCR product 5l
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 1 oV/] 3 min 1
1 o7 45 sec
2 2 55 30 sec 35
3 72 2min
3 1 72 7min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
(4) PCR amplification of D fragment (#2061 ~ #2961)
1% PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 0.5l
3. primer BF1 (10 pmoal) 0.5l
4. primer CR (10 pmoal) 0.5l
5 d.d.H,O 38.5ul
6. Vird DNA 5ul
7. Tagenzyme 0.1
Total volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
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1 1 Y| 3min 1
1 A 45 sec
2 2 55 30 sec 35
3 72 2min
3 1 72 7 min 1
Hold 4
2" PCR
1. 10X PCR buffer 5ul
2. 25mM dNTP 1l
3. primer BF (10 pmol) 0.5l
4. primer RDO38 (10 pmol) 0.5l
5 d.d. HO 38 ul
6. 1% PCR product 5l
7. Tagenzyme 0.1
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp( ) Time Cycle
1 1 oV/] 3 min 1
1 o7 45 sec
2 2 55 30 sec 35
3 72 2min
3 1 72 7min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
2. Confirmation of the TTV PCR products
PCR primers
PCR restriction enzyme digestion

(1) Confirmation of the TTV PCR products by PCR

PCR
primers PCR

PCR primers

1. 10X PCR buffer
2. 25mM dNTP

100
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3. primer A (10 pmal) 0.5 ul
4. primer B (10 pmol) 0.5 ul
5 d.d. H,O 42 ul
6. PCR product 1l
7. Tagenzyme 0.1l
Tota volume: 50 pl/reaction
PCR file:
Stage Step Temp () Time Cycle
1 1 o/} 3 min 1
1 A 45 sec
2 2 55 30 sec 25
3 72 1min
3 1 72 7 min 1
Hold 4
Load PCR product 5 pl to 2% agarose gel
(2) Digedtion of the amplified TTV genomic DNA fragments
PCR 20 1 05ml  eppendorff
restriction enzyme 0.2u | TTV la
New England Biolabs http://circuit.neb.com/

NEBcutter V1.0

restriction enzyme

37 16 h 2 % ethidium bromide
uv Okamoto et al., 1999c
Fragments Redtriction enzyme Product length (bp)
BssH |l 19, 318, 535
A BstE I 43, 829
Hpa ll 55, 120, 697
Msp | 55, 120, 697
Ava | 69, 56, 380
B Bsp1286 | 16, 96, 126, 267
Nco | 15, 490
C EcoR | 557, 1306
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EcoR V 631, 1232

Hinc 11 616, 1247

BStE I 51, 850

D Pst | 196, 705

Pwu Il 201, 700

3. TT Virus genomic fragment

PCR VIOGENE Ged-M™ Ge Extraction
System Kit STRATGENE PCR-Script™

Amp Cloning Kit TT

(1) Purificationthe PCR product

PCR DNA
Agaroe G target DNA band (
50~200 mg) gd 15ml  eppendorff 05
ml GEX Buffer VIOGENE Ge-M™ Gel Extraction System
Kit 60 5-10 1-2
tube Ge-M™ column 2 ml
collection tube od
column 13,000 rpm 1 500
M | WF Buffer  column 13,000 rpm 1
700p | WS Buffer  column 13,000 rpm
1 13,000 rpm 3
Ethanol Spin column 1.5mL tube 60
5-10 Ethanol 30~50u | Elution
Solution  column 4 13,000 rpm 1-2
DNA ( DNA 37 )
OD 260/280 -20

(2) Polishing the Purified PCR Products
purified PCR product 10 yl 10 mM dNTP mix (2.5 mM each)
1l 10X polishing buffer 1.3yl cloned Pfu DNA polymerase (0.5U) 1
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ul 0.5ml tube 20 pl water bath
72 30

(3) Ligationthe Insert

pPCR-Script Amp SK(+) cloning vector (10 ng/pl) 1
PCR-Script 10X reaction buffer 1 yl 10 mM rATP 1 pl
blunt-ended PCR product 2-4 pl control PCR insert 4 Wl Sif |
restriction enzyme (5 U/ul) 1 T4 DNA ligase (4U/W) 1
0.5m  tube dd. H,O Totd 10

1 65 10 Ligation

reaction

(4) Transformation
20 ul Epicurian Coli XL10-Gold Kan ultracompetent cells

15 ml tube XL-Gold
[3-mercaptoethanol 0.8l 10
ligation reaction 2l puUC18 control
plasmid 2 I competent cells
tube 30 NZY broth (per Liter NZ
amine (casein hydrolysate) 10g yeast extract 5g NaCl 59 NaOH
pH 7.5 autoclave 1M MgCl, 125ml 1 M
MgSO, 125 ml 2 M filter-sterilized glucose 10m  20%
(W) glucose 20 ml filter sterilize) 42 water bath
tube 42 water bath 30 2
42 NZY" 0.45 ml tube 37 1
225-250 rpm 1,000 rpm 10
350 media 100  resuspend cdll
20u 8ol 4% X-gal 25 p
01 M IPTG 5 Ampicillin (50 W/ml) LB

Luria-Bertaini  per Liter NaCl 5g tryptone10g yeast extract
59 agar15g LB plate 37 37
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overnight

(5) Extraction of Plasmid DNA (mini-prep.)
3m LB
1% tryptone 0.5 % yeast extract 05 % NaCl 1 ml
medium 3 gl Ampicillin (50 mg/ml) o Ampicillin
37 14~16 plasmid DNA

15ml  eppendorf 8,000
rpm 5 media pellet  reck
Solution 50mM  glucose 10mM  EDTA (pH 7.5)
25 mM  Tris-HCl (pH 8.0) 100ul pellet
( Vortex) 5 Solution  (
Im dd HO910 4 5N NaOH40pu 20% SDS50 ) 200l
Vortex 5 Solution 100
mi 5M potassum acetate 60 ml glacia acetic acid 11.5 ml 150
ML tube 5 4 14,000 rpm
10 1.5 mL eppendorff ( 450u
L) RNase A(10u g/u L) Ju L 37 30
phenol/chloroform (phenol chloroform 1 1)
Votex 4 14,000 rpm 5
1.5 mL eppendorff 99 ( 2~25 )
-80 20 30 12,000 rpm
10 75 300u L
wash 12,000 rpm 3 (
)  Hood pellet 10 0.1 X TE buffer pH
80 20u L ( pallet ) plasmid DNA
37 restriction enzyme (Not I  BamH 1)
DNA DNA

4. Sequencing
plasmid DNA 1.0~0.5ug/20 pl
28



ABI PRISM® BigDye™ Terminator Cycle
Sequencing Ready Reaction Kits T3 T7 Table 9b
primer Applied Biosystems 310
National Center for Biotechnology Information (NCBI)
BLAST (http://www.nchi.nlm.nih.gov./BLAST)/)

TTV-1a (dran TAZ278) GCG
http://gcg.nhri.org.tw:8003/gcg-bin/seqweb.cgi
TT
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Reaults
Liver Disease
80 liver disease

ALT (alanine aminotransferase
SGPT) AST (aspartate aminotransferase

SGOT) AFP (a-feta protein ) B
HBsAg C Anti-HCV 80
49 61.2% 31 38.8%
18 78 48 13.34
ALT 45(1U/1) AST 40(1UN) 80
acute hepatitis  AH
chronic hepatitis CH cirrhoss LC
chronic active hepatitis CAH B -- C
Fatty liver cirrhosis combined with
hepatocellular carcinoma LC/HCC hepatitis with
unknown etiology N Tablel 106
TT DNA Tablel 2



TT Virus
80
DNA 2 PCR TT Set-|
Set-Il Fig.2 TT DNA Set-l  Set-ll PCR
271 197 bps 1T DNA-PCR
Fig. 3 80
TT DNA 33.8 % (28/80) ALT
45 (IU) 42 1T DNA 33.3% (14/42) ALT
45 (Ul 28 1T DNA 35.7 % (10/28)
106 TT DNA 179 %
(19/106) Fig. 4 TT
33.8 % (27/80) 17.9 % (19/106) (P<0.05)
ALT 1T (P> 0.05)

1T DNA
Table3 TT 14/49 28.6% 13/31
41.9% ALT AST AFP
1T DNA 470+128 75.7+742 66.3
+399 145+257 487+13.7 1558+202.2 103.1+ 130.3
19.1 + 36.6 ALT > 45 |U/L
AST > 40 IU/L 1T DNA 14/24 58.3%
16/24 66.7% 28/46 60.9% 30/46 65.2%

Table4 liver disease TT DNA TT
DNA normal liver disease 17.9%
33.8% p<0.05 TT
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Table5 1T

7 B -- C 10
63 2
3.2% 29 46.0% 22 34.9%
9 14.3% 1 1.5% 63
21 TT DNA 33.3%
310% 9/29 35%
12/34 455% 10/22 26.8% 11/41
1T
Table 6 1T
1T HBsAg anti-HCV
26.2% 11/42 29.0% 9/31 1T

HBsAg anti-HCV

Table 6 B 42
1 26.2% 1T n TT DNA
HBsAg ALT AST AFP
69 Table 7 C
31 9 29.0% 1T 9 TT
DNA  Anti-HCV ALT AST AFP

71 Table 8
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TT Virus Genomic DNA

TT DNA PCR
TT Virus genomic DNA PCR-Script™ Amp
Cloning Kit PCR E. coli Plasmid DNA
DNA DNA PCR

1. PCR amplification of TT Virus genomic DNA

TT Virus genomic DNA (A~E)
PCR TT VirusDNA primers Fig.5 PCR
2% 872 bp band
TT DNA A TTV-A 505 bp
band 1T DNA B TTV-B 1,863 bp
band 1T DNA C TTV-C
901 bp band  TT DNA
D TTV-D Fig.6 TT DNA E TTV-E

2. Confirmation of the TTV PCR products by PCR amplification and

restriction enzyme digestion
PCR 1T
primers Table 9a

PCR Fig. 7 Table9a

restriction enzyme PCR
PCR restriction enzyme

Fig. 8
PCR

3. Cloning the TT Virus genomic DNA fragment
DNA genome DNA



pPCR-Script Amp SK (+) pPCR-Script Amp SK (+)

ampicillin resstant lac Z Muliple cloning site (MCS)

DNA target DNA PCR 2%

VIOGENE Gd-M™ G Extraction System Kit

cloned Pfu DNA polymerase PCR 3 5
blunt-ended DNA DNA restriction
enzyme (Sf1) T4 DNA ligase pPCR-Script
Epicurian Coli XL10-Gold Kan ultracompetent cells
X-gad IPTG DNA pPPCR-Script
lacZ lac Z
X-gd

pUC-18 control plasmid

3ml LB medium

plasmid DNA restriction enzyme (Not |  BamH 1) digestion
2% DNA DNA 3,000 bp
872 bp pPCR-Script 2,961 bp
plasmid pPCR-Script-TTV-A Fig. 9
DNA TTV-A GENEMARK

Plasmid Miniprep Purification Kit plasmid DNA
National Center for
Biotechnology Information (NCBI) BLAST TTV-A
TTV la TA278
Fig. 10
plasmid B, C,and D restriction enzyme (Not I BamH 1)
2% DNA DNA 3,000 bp
505bp 3,000 bp 1,863bp 3,000 bp 901 bp
plasmid pPCR-Script-TTV-B
pPPCR-Script-TTV-C ~ pPCR-Script-TTV-D Fig. 9
National Center for Biotechnology Information (NCBI) BLAST
TTV-B TTV-C TTV-D TTV la
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TA2/8 Figo 11 12 13

TV DNA A-~D

primers  Table 9b 3,642 bp
Fig. 14 9N TTV-TA278 ( TTV-1lastrain)
GCG 1T
1T
0911013 dtrain TTV-TA278 TTV-ladran N22

18472345  98% Fig. 15



Discussion

TT 1997
TT
1T 1.9%
Simmonds et al., 2002 12-81.7% Okamoto et d., 1998a
Kato et a., 1999 Tanaka et d., 1999 62% Nid e 4.,
1999 28% Heetd., 1999 1% Charlton et
a., 1998 10-37% Kaoeta., 1999 Loetd., 1999
Zeinetd., 1999 Kao et d., 2000
ORF1 Okamoto
200 30%

Okamoto et al., 1999a

primers 1T
primers Setl  Setll
coding region N22 PCR 1T
1T 17.9% 19/106
33.8% 28/80 p<0.05 1T
11% (Lo et d., 1999)
1T TT
TT TT
TT
TT
ALT TT
ALT 45 (IUMl)  ALT 451Uy  TTV
DNA 33.3 % (14/42) 35.7 % (10/28)
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p>0.05 ALT TT
TT ALT
ALT TT TT
ALT ALT Kao et dl., 2000 TT
ALT
TT
TT
50% 1/2 31% 9/29 455%
10/22 111% 19 B -
28.6% 2/7 0% 0/1 40% 410
TT
28%
TTV 17.9%
TT
B C TT
TT HBsAg  Anti-HCV
26206 1142 29.0% 9/31
HBsAg Anti-HCV TT
B C
TTV HCV
27% Zeineta., 1999 HCV 36% Wang
etal., 1999 HCV  51% Dai et dl., 2000
HBsAg TT ALT AST AFP
TT
HBV Anti-HCV ~ TT
TT HCV
B C TT
Anti-HCV TT DNA
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Kao Ho
a., 2000

37% 15% Hoetd., 2000 Kaoet

29.0%
1T

29.0%VS37/% p>0.05

1T
plasmid DNA
pPCR-Script
reading frame
X-ga

1T
1T
1T
et al., 1999

18%
1999
1T DNA
1T

TT
23
Okamoto et a., 1998a

1998b

TT
1T
98%

Transformation

DNA

Nishizawaet a., 1997

1T
1T
11%

1T

Lo

Lo et 4.,
Set-| Set-11 PCR

Simmonds et a., 1998 Tanaka et d.,

1 Genotype 1

1T la
1T



DNA

DNA
3 5
1T 1 ALT
ALT ltoh et d., 19990
1 T7T
Kandaet d., 2001 1 ALT
1T
TT
1T C
ALT
1T TT 114
GC-rich PCR 95%
TT
1T
Microarray assay 1T
TT

TT
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Fig. 1 Electron micrographs of TTV-associated particles (A) An
aggre- gated form of TTV-associated particles with a diameter of 30-32
nm from serum sample with a TTV DNA titer of 10° copiessml. (B-1) An
aggregate comprised of four TTV-associated particles with a diameter of
30-32 nm, with halos, observed upon incubation of fecal supernatant
containing TTV of genotype la with ?-globulins of human plasma
containing TTV geno- type laspecific antibody. (B-11) A single,
spherica particle, smilar to that in (B-1), without apparent antibody
observed upon incubation of the fecal supernatant with the 2-globulins of
human plasma which does not contain genotype laspecific antibody
(control). The scale bar represents 100 nm. (Adapted from Ref. Itoh et al.,
2000)
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Set|: TTV semi-nested PCR

TTV penome

3.85 kb

. —> <«
1 PCR: TTV-B (2185) TTV-A (1900)
PCR product 217 bp
_’ <_
2Y"PCR: TTV-B (2185) TTV-C (1915)

Set 1l : TTV double-nested PCR

I'TV genome

3.55 kb

_’ <_
19 PCR: RDO038 (2277) RD038 (2008)

PCR product 197 bp




_> <_
2" PCR RDO52 (2257) RDO52 (2061)

Fig. 2Map and the locations of primers used to screen of virus.
J () () M

<— 271bp

Fig. 3A Agarose gel eectrophoresis of TTV PCR products (set-).
PCR was carried out with semi-nested PCR protocol with Set-1 primers
and the labels of A-J are the detecting samples. The result shows that B, C,
E, F, and G are positive, whereas A, D, H, I, and J are negative The
expected sizes of products by Set-I primers are 271 bp. Mark (-) indicates
a negative control which PCR with no DNA template in it, (+) TW128
(from Dr. Ching Li’ s lab.) used as a positive control, and M refers as
DNA MW Marker.

<— 197 bp

Fig. 3B Agarose gel electrophoresis of TTV PCR products (set-I1).
PCR was carried with double-nested PCR protocol with Set-1l primers
and the labels of A-J are the detecting samples. The result shows that B, C,
E, F G, and | are positive, whereas A, D, H, and J are negative. The
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expected sizes of PCR products by Set-1l primers is 197 bp. Mark (-)
indicates a negative control, (+) TW128 used as a positive control, and M
refers as DNA MW Marker.
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Fig. 4 Theincidenceof TT Virusin Liver Disease and Normal. A, The
liver disease patients; B, The liver disease patients, ALT =45 IU/L; C,
The liver disease patients, ALT > 45 IU/L; Norma, The hedth people
without liver disease.
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Spell

Fg. 5 TTV DNA map and the locations of primers used for PCR
amplification. The genome of TTV is presented as a circle which is
numbered according the size of the virus. Many primers were designed
and synthesized according to the nucleotide sequence published (Miyate
et a., 1999; Mushahwar et a., 1999). These primers were used to amplify
genomic fragments of TTV that flanking with restriction enzyme sites, as
shown in this figure, which may later be used to assembling viral genome.
The two main ORFs are indicated by arrows. Domains TTV-A, B, C, and
D represent the four overlapping PCR fragments subsequently cloned.
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Fig. 6 Agarose gel electrophoresisof TTV PCR products (A) (B) (C)
(D) Panels are represented TTV PCR fragments of A, B, C, D,
respectively. The expected sizes of the PCR products from A~D
fragments of TTV genomic DNA were 872, 505, 1863, and 901 bp,
respectively (marked by an arrow). M refers as DNA MW Marker.
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Fig. 7 PCR amplification to confirm the TTV PCR product reality. (A)
The PCR products from A fragment of TTV genomic DNA were
subjected to amplification with primers (listed in Table 938).(B) The PCR
products from B fragment of TTV genomic DNA were subjected to
amplification with primers (listed in Table 9a). (C) The PCR products
from C fragment of TTV genomic DNA were subjected to amplification
with primers (listed in Table 9a). (D) The PCR products from D fragment
of TTV genomic DNA were subjected to amplification with primers
(lisged in Table 98). M refersas DNA MW Marker.
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(© (D)

(-) EcoR1 EcoR Y Hinc Tl

Fig. 8 Restriction enzyme digestion of the TTV PCR products. (A) (B)
(C) (D) Panels are represented TTV PCR fragments of A, B, C, D,
respectively. The restriction enzymes used were indicated on each lane.
(-), no restriction enzyme digested. M refers as DNA MW Marker.
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Fig. 9 Cloning the TTV PCR fragments into the pPCR-Script Amp
SK (+) vector. (A) (B) (C) (D) Panels are represented the TTV DNA; A,
B, C, and D tragements cloning, respectively, each fragment was cloned
into pPCR-Script Amp SK (+) vector, miniprep DNA was digested with
the Not | and BamH | restriction enzymes to cut out the TTV DNA
fragment insert.
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Model 377 21-TTV-G4-T7 Signal G:150 A:154 T:155 C:145 Page 1 0t 1
: Version 3.0 DT {BD Set Any-Primer} Mon, Dec 9, 2002 509 AM
SemiAdaptive 21-TTV-G4-T7 Matrix0825 Wed. Aug 14, 2002 608 AM

Version 3.0 Lane 21 Points 950 to 4280 Base 1. 950 Spacing: 9, 00{-9.00}

GGATCTAGCA TCC TTATTTC .ﬁ.&ﬁ({_)h GCA CCATAA ACA TGT TTGGTGACCC aaAC  C1 TACAA C CC

1@ ) 16 48 1] he

= AN Ay

T TCCA GQC)AAFGAE T GGAA ATAG GA GTAC GAG GC CTETMA GTAT GGGHUA GAC CC CC CA

7 aa 9@ “ 118 126

)

L.Jt‘n )M‘

IFGAGA{_A AC C TAAG AG F@AE C CLCT I 1TC TAC € CCTGG GCC C CCAAG GAAAL AC CA GTAC ¢
136 14 156 160 178 180

Ay

6T GTAA AC TTTA AAC T TG GAT IU{J& ATAA AGC TAG GC C GTGG GAC T T TC AC T TGTC
199 20a 21@ 226 238

(6 GT GTC TGC T TAT AA A AGTA A CTA AGC AC TCCG A GO GA AGC GA G GA 6T GC GAC CC
248 250 AhE 270 Eg-1"] 290

T 166G G GC T CA AC GC CT TCGGA GC € 6CG € GCT  ACGC CT TCGGCT GC GC GCG GCAC C
108 ERT" 370 3i@ 146

A‘ \ E{.L‘,Q; L.n" ’ N ._Mi‘.’i\. "l‘.

Fig. 10 The sequence of TTV DNA; fragment A.




Muodel 377 24-TTV-1-3-T7 Signal G:150 A:102 T:109 C:89 Page 1of 2
m Version 3.0 DT {BD Set Any-Primer} Maon, Dec 9, 2002 5:28 AM
ﬁ SemiAdaptive 24-TTV-I-3-T7 Matrix0825 Tue, Nov 12, 2002 5:43 AM
Version 3.0 Lane 24 Points 1675 to 5780 Base 1: 1675 Spacing: 9.00{-9.00)

CAC T TCCGAA TG GC TGA GT TTTCCA € GC CC GTCCGCA GC G GTGAA GC CAC G GAG GGA GA
? 10 rlv) ig 49 1| ¥

WA el Wi

:c@ C C GCGIC C CGAGG GC GGG T GC C GAAG GT GA GT TTAC AC AC C GA A GTCA AG G GGCA
A ] A ap 168 118

A TT ChGRC MGG GAC T GGC C GGG € TAT GG GCAA GG C TCT GAAA A AAGCAT GTT TAT
178 138 148 158 1h@ 170

T GGCA G GCAT TAC A GAA A GAAA AG GGC GC TGTC AC T GTGT GC T GI GC GAACA  ACAA
180 194 200 218 2720

A GAAG GCT T GC AA AC TAC TA ATA GTA ATGTG GAC CC CAC CT CGCA AT GATC A ACA GT
30 4@ 250 260 270 780

A

TAC C T TAACT G GCA AT G GTAC TCA AET@Tﬁ.: T TA GC TCC CAC GCT GCTAT GTGC GGG
290 10B e 370 i3in 14Q
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Model 377 05-TTV-B8-T7 E'erﬂi G287 A191 T225 G187 Page 10of 1

A Version 3.0 DT {BD Set Any-Primer} Mon, Dec 9, 2002 5:41 AM

m ABI00 05-TTW-B8-T7 Matrix0825 Wed, Apr 17, 2002 5:03 PM

Version 3.0 Lane 5 Points 151{]1{}432[],\ Base 1: 1510  Spacing: 9.43{9.43)

A GC TC CCACGE 1T GC TA TGT GC GG 6T GTC C CGA [G{'IQ'J.)T CGC TCA TTTTAATC
1] 46 50

B TCTTGD TTCT GIGC T TEGT GC € C CGC A AA AC CCAC C CCCT CC CGGY € C € CAGC
(=17 7a @ 96 106

GA A AC C TGO € CCT CCGACG  GC 1T GC OG GC TC TCC CG GC TGCGC  C A GAGGC  GC € C GGAG
118 1720 13@ 148 156 160

MTA  GA GCAC CATG  GC CTATG GC TG GT G GC GC € GA AG GAGA  AGACGG TG GL GCAG GT GG
178 150 19R 200 21@ 278

AGAC  GCAG ACCATGGAG GC GC C GC TGGA G GAC C CGAAG  AC GCAGACCT GCTAGACGC CGTG
238 24@ 2510 260 Frn ZE@

GGCCGCCG  CAGAAACGTA  AG GAGACGC C GCAGAGGAGG  GAG GTGGAGG AGGAGATATA c@n@a
290 100 114 370 33p 140

Flg 12Thesequenceof TTV DNA; fragment C.



Semifdaptive 10-TTV-D1-T7 Matrix0825 Thu, Jun 6, 2002 8:05 PM

Model 377 10-TTV-IN-T7 Signal G:158 A275 T.242 C2T1 Page 1012
m % Version 3.0 DT {BD Set Any-Primer} Man, Dec 9, 2002 550 AM
Version 3.0 Lane 10 Points 1305 to 5000 Base 1:1305 Spacing: 9.004-9.00}

CATACA CA TGAATGC CA GGC TACTAA TAAG AA GTC CCTTT ACA GA C C CAC AAC TA CTA 6T
f 18 24 il 410 5@ f

A CA CA CA GAC CCCACAAA AG GC T TTGTTC CTTAC TC TTTA AAC T TTGGAA ATGGTAA
@ @ 2@ 9B 168 116

A AT GC CA GGAG GT A GTA GTA AT GT GC CTAT TA GAAT GA GA GC TAR ATG GTA TC CA A
176 138 146 158 1 ed 176

C AT I(E)I I TCAC CA @Cﬂ- A GA AGTAC TA GAG GC CT TA GC ACA AT CAG GC CCCT T TGCA
188 190 2@pe 218 22@

T AC CAC TCA GA C AT TA A AAA A GTATC TCT GG GTAT  GAA ATACC GT TT TAA GTG GATC
P10 240 750 260 27 2R0

ICT GGG GTG GAA AC C C CGT TCGC CA ACAG GTT GT TG GAA ATCC C1 GCARA  GAAAC € CA
98 108 1R 370 330 id4n
1‘&

n“n‘hﬁﬂaﬂ"t‘ ‘M‘L‘Q 3

Fig. 13 The sequence of TTV DNA; fragment D.
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I A L L G -
101 TCAGEGGE TCOA X WL MG EGCAK OGS
151GGCAAICAC ABLICAEB GAG G A G BEAG T TATACAC C
201AGCAGGC BBHOGGCGAREGEG GGGAXA TGABGG
251 TCIGA A A AGBAAGT TAT GGG GAT  ACAGA AGA  AGAGEECT
3 01 GCCIGIG GCTGIG3GA ACA BA AGA AG GI' BCA A BTACTA AAG
351 TAAGIGEC CACUTAMAICAEBAGIACCAACIGAARGG
4 OTACICA GIG TACT ACIC C a0XCIACT ATGIGXG GIGGIC A3
4 5 1 TATTGCICAT T TATACAIC T BT TG T GGICCC A AL E
S0ACCCICAGEC CATA AT CClIcAx X GG
5 5CIC A3GIG O3 8GAG G GC G3EGAT AGAGCAC BT G CTAIG G
6 0TG B5 G3C CGA 6 @GA 6 AGG 3G G3C AG (3G @GAC QCAGAC BTG
6 5AGCA L TGACAC CCA BMXAGAC TXTTAA XX GEGGC
7 0AQC GCAGA A @GTA & GCA (3C GCAGAG GG GG G GAG GG &A
7 STATAGAAAAT GG A GAAA 6 GO8G G3C AGA A A AGACAAA ATA A
8 OALAA GACA ATG GA € € AACTACAA & GAGATGIA € ATAGTAG GIf
8 SACATC CIGI ACTA BATGI G GA A AAACTGICAGCAG A ACRATAC C
9 OACACACTCAG ACGATAC € ACTAC CAG 6 C CICTGIG G336 GAEGAC
9 S5TACAGACA A A TACT TATAGA A TIGIA TGAGGAGIAC A AAG G TAT
1 0 OTGA ETACIG GACAGCAICT A @GA GAC CTAGAC C TGITAGATATCIA
1 0 SQAAGIACAAC TGIACT T T CABGNCAC CACGATGIAGAT TT ATCATA A A
1 1 OAIA A AAC CATAC C C TT TrAGACAC AGA BTCACA &C C tAA
1 1 S5TACAC CAG GCATACTAGC CCTAGACA A AGAGCA BATG GATAC TAGC
12 0TIAAARTA GCAGGAAABABTAT AT A APANGGIAGGGG
12 5AC E AAAG T CACTGATA A AG GAC C C € ACAGAT CI' TGIGACA
1 30 1ITG BXIACT A EIGICTAT GA € GCAG GG GIATACA ATAIC G C
1 35QGCAC A TALBIGCICTGIGGGGAL CAa Gl T AC
1 4 OCATGIATGAT A ACAAAT A GCATAT AC CAGMOA A 6 ACT AAXBAG
1 4 S5ACAC CTACT TA A BATA GCA A TACA T T CICT A TA AAC &CA
15 0CA ACRATAG C CACA A A BC BT TGIA GATQCAG A ATGTA BATC
1 5 5AG GACA GA GTA GA GAT G G3BICATA CATA ACACA AC & ATATAT
1 6 OCIACAACAGC CACA GA BT TATACATATC CAG GACTA ACAC TCARCA
1 6 5GA ETATGI TA & O3CA ATGACIC UGG GIACAGAG & ACAGTATATA A
1 7 OCRA TA ATATAA GACT AC CA AA A BCAACCTACAT A TACTCAC TGAA
17 5CA A A ACACA BCTAG G A BAC T TA CA BTGMAGA CCACACACTA
1 8 0Gh AACCATG GAG @CTGIA CAGCICA AA TG GIATC G CIG GAGATC
1 8 STIACT TGA AACACCAG GG CATACACAGA CATA AABAC ARC BT TA
19 0GP GGA G AL AIG AIGG TAGCIGG ABCAAAAAA
1 9 S5A1GATCGA &1 ATGACA AGA ACA AGRA A AXCT AGTAG CAGAC TAC C
2 0 0 1TCIATG GCAGCATATG GATATGIAGA AT T GIBA A A BIACAG
2 0 5GMGAC @A ACATACACATIGA AL BGG TACTAPABGAGIC CICT T
2 1 OACAGAC CAC A BTACTAGI ACACACAGICCCACAABRTT TG CC
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2 1 5TIACICT TATA BT TGIG AATG GA A A B8C 8G 86 G AGITAGIA AG

2 2 0TBC CAT AG A AGAGACCT A ATG GATC CA AT G TTCAC BACA A
225 1GA GIACTAG AG G € AGC ACAGICAG G C CICIGTAT AC B&CTCAGA

2 3 0T AAAAGACICIGAEIATAATACG TABTGGICIGGG

23 5@GCGHACACAEI X EACA GGG AGAAIE CIG A AAA ACAC

24 0CICUGEAMGG CCEAB T ACAAIBGGT GCA@E A

2 4 S5SAIACABICACGGEICA CAT CEIAC CIG GGl C AGAAG ®C

2 5 0TCT TGIG C GA AGBTAT TCAGAGA AAC A BACCA 8 CA BA BTACT

2 5 5GCAT T T TAAGTAG G G CA BAGAC C &G 85 GAGA C GG BGTA

26 0CQAECICAL ABAGGCGGEAAAMAALT ACTTTCCCACC
2651ICAGITICCCAGAGAGICCC BTG 6 G CICA TG G A

2 7 OAB3G GIGXC A AGBTCAGA G 6 GAGAOG CAGAC GICT C cAacACT

2 7 5Ch BCAGCAG CTGCACCA € AGTGA AC T G GGICA A gTCrGCIc C

28016 CAESGEAGCEAAAIE EEAAAICABATAT A ClaC C

2 8 5T1GI AC € AG GG G GAGIGIEIAIC CI' AT TCA A AAGCAC BTA

2 9 OAICATGI TGIGGCCEBACCACALCCC @A ATGCIGE A

2 9 SAAG BGIAC GG G IGIA G\ GAIG G GTAGCccCc A e C

30 0TAGNGCACCCICICTACCCIGEXCE GG A ACABGIAC GI

3 0 5GA ACA TATA BT G Gl TTCA AA AR TAG G GIG GEACT TaACT

31 0TGIGGGEIC TAT AIAAAGAEBTAGCCICGAX A BLGG G

315@CGACCCGCGCAEBAX CGC G XX TAAXC TS

3 2 0ACTG33333G GCAC TCAGA C C OXTAG TACTGACACG CTA3X3EIG

3 2 5TCAGAC &CT TGG GIBE333C G G GGG G ATATACTA A BAGCIC C

3 3 0GGI BC &7 TG &CITAG GAACTATGA A CAGIA BCA AAGIGAGIG G G

3 3 5AQC AGACT CC ETA G GCT TAICT C TG &1 TG TCAGIA BAG

3 4 0GIGIGXC &1 AGICT GG GCICEIT TAICCGA A ABTACEAAA
345 1TGGIGI C CACIGAAGICA TAGC GC 81 T TAIGIAGC TGAAGICA &
350 1CGAT GAAGIA GAG G A AGAGICATC G GG 6 A@CTA CACA A AGAG

3 5 516G AA GAT CI' €T G GG A AGNBIGIG CATAQGICAC A BICACGIG
3601GI BCGGCCIGA L C GG GIAG G C Q3CACGT GACI AC &C

3 6 SGGIGACACGICACA GCEAl T ETIT ACA ARGIGCT CC
701 TCCI TTITTAAAGBEBCEAAANGCEGG - - - - - - - - - -

37 51 - - - e meeeeeee meeeeee een - - - - - - -

380-1- - - - ce-eeeeeee meeeeee meemeeeeee mmemeeeees - - - - -

3851 -

Fig. 14 The 95% of TTV genome (0911013 strain) sequence.
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J1Tast ( gctac gicacta a cacgtgacac ccacag g e ac ga agcta
CONSEeRAS HUS - ------omos momcomcmoe cmmcmomes mmmceeees - - - - -
09116%3~-~ ~300
T T-Valgicaic al t € tg gcgeg gigtacgt ¢ tcatata agta gig- - -
CONSEeRNSHUS - ---c---cen commomocon comeees meeeeees AG -
09 1-1-0-1-3- -----mmmmm mmmmmmmen e oo -150 -

B Y
Con s elnGQ 8G GCIGAGT T T TACRC O3IC O3CAGTG GG A BC 80G 6

09 1-1-0-1-38- - === = = ==mmmm —eeiiiiiis oo 200 -

e Y -
Con s eA@QE C Q3IGTC G G GG GIGC GA 6 GHG T TATACAC C

0091181~ - - - =---mm==es mmmmm oeeiiiiiil oo - 250 -

B
Cons e® SGs6 A5 CAA TG QXIMG GG GGG GBA TGAB GG

09 1-1-0-1-3 —--oommmes mmmm ceeiiiiiil o - 300
B Y
Co n s eT@IEAUASA AGBAAGT TAT TG GAG GAT TACAGA AGA A AGAGICT

3T T T - 350 -
Cons e GEACISIGI GCTGIGIA ACA BA AGA AG GI BCA A BIACTA BAG

091203 8- —cmmmmmmon cooen o o - 400 -
Cons e MASAGIS BC C CAC TOGC A AGATCA B A TAC T A ACIG GA AG G

091203 8 -g-nnmmmm = —mmmm mmmeioo ool - 450 -
Cons e NAST@SGI- TACT AGCTC C @OGCIGCT ATGIGIG GIGGIC QI

3T T T - 500 -
Cons e iSQBBCAT T TATACATC T GCT TIGT GCT GGIGC CCGA A B 6

091 1-0-1-3 - —-mmmmmmom oo iiiiii ool - 550 -
TITAY - - - —-cmmmmmms o e eeiiiiii el oo o -
Cons e G CE/C QGG C A30GA ACAIRC C CIC GG GCIAC G GT
3T T T - 600 -
TITAY - - - - ccmmmmmmms e i el oo -
Cons e G/ GAGG O3 GG G GC Q3IBGAT AGAGAC & G G TATG G
3T T T - 650 -
TITAY - - - - c-mmmmmmos e i el oo -
Cons e NGEE S (A 6 BA 6 AW G5 G AG GG @GAC GUAGAC 671G
901 1 0-1-3 - - —-mmmmmoos oo siiiiioo ool - 700 -
TITAY - - - - cmmmmmmos e eeiiiiiin el oo -
Cons e 6 GE G TG GGG C G\ BAA3AG AC UBCTAGA GBC GIG G C
3T T T e - 750
TITAY - - - - cmmmmmmos e aeiiiiiion el oo -
Cons e B3QMEA A BGA 6 B OC GUAGAG GAG GG GG GAG BG BA
091103883 - = = = = == smeemio ool - 800 -

TITAV - -Q-Q- - = = = = === e oo o oo oo o -
Conse NfSAG S AT GG A BMA G GIBG GBC AGA A A AGACRAMA AAAR

091 1-0-1-3 - —-mmmmmmom oo iiiiii ool -850 -
TITAY - - - - commmmmmms e eeiiiiiin el oo -
Cons e ABAUBCA ATG GA B & AACTACAGA 6 GAGATGIA & ATAGIAG GT



3T T T - 900 -

TITAY - - - - cmmmmmmms e aeiiiiiin el oo -
Cons e ARIC EIGT ACTA BATGI G GGA A AAACTGICAGTAG A ACRATAC C
3T T T - 950 -
TITAY - - - - cmmmmmmmms e eiiiiiiin el oo o -
Cons e ACBQICECAG ACGATAC & ACTAC CAG & C CTCTGIG G335 GABRAC
3T T T 1000
TITAY - - - —cmmmmms o e aiiiiiiin aeeeeeiill oo -
Cons e NASAGEA A A TACT TATAGA A TIGIA TGAGAGIAC A A 6 B TAT
3T T T - 1050
TITAY - - - - cmmmmmmms e eeiiiiiis el oo o -
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Fig. 15 Comparison of TTV (0911013 strain) with TTV-TA278
(TTV-lastrain) at nucleotide level. (~), No DNA sequence.



Table 1 The detection of TTV in hepatitis patients

Anti- . TTV | TTV |TTV
No. | Sex | Age| HBsAg | |, | Diseases | AST |ALT | AFP | Set-l | Set-ll | ( /
PCR|PCR| )
1 F 43 AH 216 | 405 | 6.5
2 F 46 AH 131 | 335
3 F 18 C 19 9 1.4
4 F 44 C 17 | 16 6.9
5 M 21 C 22 | 27 15
6 M 31 C 23 | A
7 F 49 C 66 | 86 3
8 F 58 C 28 | 43 2.2
9 M 51 C 2.4
10 | M 48 CAH 39 | 49 | 123
11 M 23 CAH 13.4
2 | M 28 CAH 21 | 31 3
13| M 47 CAH 129 | 255 | 2.7
14 | M A CAH 235 | 275 | 188
15 F 48 CAH 796 | 1117 52
16 | M 33 CAH 325|153k | 71
17 | F CAH 106 | 96 | 68.5
18 | F | 58 caHLc | 53 | 45 | 22.3
19 | M 77 CH 66 | 64 2.2
2 | M 63 CH 6l | &4 1.9
21 F 39 CH 213 | 360 | 73.7
22 | M CH 27 | 25 | 25
23 | M 47 CH 27 | 23
24 | M 29 CH 35 | 83 2.1
25 F 43 CH 319|401 | 9.3
26 F 47 CH 86 | 164 | 4.2
27 | M %} CH 25 | 26 4.8
28 F 51 CH 53 | 74 | 10.2
29 F 62 CH 137 | 159
30| M 35 CH 5 | 65 3.9
31| M 38 CH 20 | 21 2.8
32 F 26 CH 31 | 66 2.4
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33| M | 63 CH 41 | 42 | 21
34| F | 51 CH 139 | 106 | 2.2
35| F | 59 CH 210 | 402 | 6.9
36| F | 38 CH 36 | 45 | 6.1
37 | M | 66 CH 56 | 41

38| M | 42 CH 123|209 | 7.8
39| F | 53 CH 78 | 109 | 54
| M | 4 CH 48 | 67 | 14.7
41 | M | 48 CH 29 | 40

2 | M| 36 CH 46 | 64

43 | M | 43 CH 96 | 413 | 4.7
4 | M | 49 CH 126 | 244 | 9.8
45 | M| 4 CH 72 | 4.1
46 | M | 38 CH 217 | 423 | 21.5
47 | F | 67 CH 146 | 288 | 20.2
48 F 58 Fatty liver 3.5
49 | M 63 Hce,Le | 130 | 99

50 | F | 68 LC 78 | 32 | 116
51 | M | 43 LC 34 | 36 | 125
52 | M | 52 LC 89 | 143 | 64
53| M | 37 LC 46 | 65 | 2.3
54 | M | 47 LC 115 | 197 | 4.7
55 | M| 32 LC 49 | 46 | 11.2
56 | M | 37 LC 48 | 43 | 114
57 | M | 40 LC 45 | 37 | 9.3
58 | F LC 109 | 87 | 85.9
50 | F | 57 LC Q0 | 52 | 14.7
60 | F | 53 LC 36 | 25| 35
61 | M | 60 LC 4 | 41 | 2.8
62 | M | 35 LC 26 | 29 | 28
63 | F | 62 LC 73 | 47 6
64 | F | 68 LC 32 | 43 | 20.6
65| M | 65 LC 73 | 124 | 32.6
66 | F | 68 LC 66 | 45 | 59
67 | M | 45 LC 91 5 3.6
68 | M | 53 LC 70 | 65 | 139
69 | M | 67 LC 37 | 27 | 91.7
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70| M | 78 LC 34 | 30 | 6.6
71 | M Other 4.1
72 | M| 30 Other

73| F | 49 Other 16 | 15

74 | M 35 Other

75 M 53 Other

76 | F 39 Other

77 | F 66 Other

78 M 67 Other

79| M| HA Other 32 | 51

80 | M | 47 Other 46 | 73

Individuals were regarded as TTV-infected as PCR yielded a DNA band
on gel with expected size when amplified with either Set-l or -1l primer
set. AH, acute hepatitis; CH, chronic hepatitis, LC, cirrhosis, LC/HCC,

cirrhosis combined with hepatocellular carcinoma; Other, hepatitis with

unknown etiology; TTV, TT Virus, AST, aspartate aminotransferase; ALT,
aanine aminotransferase

Table 2 The detection of TTV in control group

Age Total Man TTV(+) Woman TTV (+)
(%) (%) (%) (%0)

30 down 30  16(533) 4(133) 14(467) 4(133)
31 ~40 29  16(552) 1(34) 13(448  2(69)
41 ~ 50 21 11(524) 3(143) 10(476) 0(0.0)
51~ 60 16 8(500) 1(63)  8(500) 3(188)

61 up 10 4(400) 0(00)  6(60.0)  1(100)

Totd 106 55(51.9) 9(85) 51(481) 10(9.4)
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Table 3 Comparison of clinical characteristic between individuals with
and without TTV viremia in Chung Shan Medical University (CSMU)
Hospital, Taichung

No.(%) of patientswith TTV DNA  Pvadue

No. — .
Positive Negative
Sex NS
Mde 49 14 (28.6) 35 (71.4)
Femae 31 13 (41.9) 18 (58.1)
Age (year, mean + SD) @ 470+ 12.8 48.7 + 13.7 NS
ALT ® (IU/L, mean + SD) 757+ 74.2 155.8 + 202.2 NS
Norma (45 1U/L) 28 10 (35.7) 18 (64.3)
NS
Abnormal (> 45 1U/L) 42 14(333 28 (€6.7)
AST ° (IU/L, mean + SD) 66.3 + 39.9 103.1+130.3 NS
Norma (40 1U/L) 24 8 (33.3) 16 (66.7)
NS
Abnormal (> 40 IU/L) 4 16(348) 30(65.2)
AFP ¢ (1U/L, mean + SD) 145+ 25.7 19.1 + 36.6 NS
*mean + SD, mean + standard deviation
°ALT , danine aminotransferase
© AST : aspartate aminotransferase
Y AFP: a-fetd protein
® NS : not significant
Table 4 Comparison of the prevalence of TTV between normal and
liver disease
No.(%) TTV DNA Age Pvaue
No. — .
Positive Negaive (year, mean + SD)
Normal 106 19(17.9) 87(821)  403+149 ...

Liver discase 80 27(338) 53(662)  48.2+13.3
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Table 5 The distribution of types of liver disease on 80 individuals
with and without concurrent TTV viremiain Chung Shan Medical
University (CSMU) Hospital, Taichung

Liver Totd TTV DNA-Postive  TTV DNA-Negative
Disease (n=80) (n=27)(%) (n=53)(%)
AH 2 1 (50) 1 (50)
CH 29 9(31) 20 (69)
LC 22 10 (45.5) 12 (54.5)
CAH 9 1(11.1) 8(88.9)
C 7 2 (28.6) 5(71.4)
Fatty liver 1 0(0) 1 (100)
Other 10 4 (40) 6 (60)

Table 6 Comparison of virological markers between individuals with
and without TTV viremia in Chung Shan Medical University (CSMU)
Hospital, Taichung

No.(%) of patientswith TTV DNA  Pvdue

No. — .
Positive Negetive
HBsAgQ NS
Positive 42 11 (26.2) 31(73.8)
Negative 28 10 (35.7) 18 (64.3)
Anti-HCV NS
Positive 31 9 (29.0) 22 (71.0)
Negative 21 10 (47.6) 11 (52.4)

Table 7 Correlation between ALT, AST, AFP and age on 80 HBSAg (+)
with TTV-DNA patients and other patients

HBsAg (+) with The Other Pvdue
TTV-DNA Patients
ALT (IU/L, mean + SD) 62.5+50.1 140.6 £ 185.1 NS
AST (IU/L, mean = SD) 59.0 £40.8 96.4 +116.9 NS
AFP (IU/L, mean = SD) 14.9 + 26.8 18.1+ 345 NS
Age (IU/L, mean £ SD) 448 + 14.2 48.6 + 13.3 NS
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Table 8 Correlation between AL T, AST, AFP and age on 80 Anti-HCV
(+) with TTV-DNA patientsand other patients

Anti-HCV (+) TheOther  Pvdue
with TTV-DNA Patients
ALT (IU/L, mean £ SD) 69.9 £ 57.6 137.0+£1829 NS
AST (IU/L, mean £ SD) 67.7 £29.6 93.9+116.2 NS
AFP (IU/L, mean £ SD) 15.8 £ 28.8 179+ 34.3 NS
Age (IU/L, mean = SD) 49.8+13.9 479+133 NS
Table 9 PCR primersdesigned for thisstuding
9a Primersfor PCR product re-checked
Primer name . , Product
Fragment | No. o Polarity Nucleotide Sequence (5? 3')
(locetion Site) length (bp)
A | PF1(2868) Sense GGATC TAGCA TCCTT A9TTT
DR2(2961) |Antisnse |[CGTAC TCCTC TTTCC AéTc
B | PF1(2868) Sense GGATC TAGCA TCCTT ATTT
A DR (3132) Antisense [ TGCTT GGTGA CCTTT A A
C | PF1(2868) Sense GGATC TAGCA TCCTT A40TTT
DR1(3268) |Antisense |AAGCC CGAAG TGGTC(C 7&a0
D | PF1(2868) Sense GGATC TAGCA TCCTT ATTT
AR2(3739) |Antisnse | GCCGA CGGGTGTGCC T'IB?TT
A | AF2(98) Sense CACTT CCGAA TGGCT GBéAGT
AR (486) Antisense |[CGAAG CACAG AAGCA AEAT
B | AF2(98) Sense CACTT CCGAA TGGCT GAGT
NG147 (233) | Antisnse |[GCC AGT CCC GAG ¢cPca
5 C | BF1(391) Sense CTGGC AATGG TACTC AAGT
AR3 (602) Antissnse | CAGCC ATAGG CCATG ]'IZGC
D | BF (415) Sense TAGCT CCCAC GCTGC TATG
AR3 (602) Antissne |CAGCC ATAGG CCATG anC
A | RDO37 (2008) | Sense GCAGC AGCAT ATGGA TATG
RDO038 (2277) | Antisense | TGACT GTGCT AAAGC ZFOCT
B | RD037 (2008) | Sense GCAGC AGCAT ATGGA TATG
¢ RDO052 (2257) | Antissnse [GTACT TCTTG CTGGT <§5AOAA
C | RD051 (2061) | Sense CATAC ACATG AATGC CAGG
RD038 (2277) | Antissnse [ TGACT GTGCT AAAGC Yer
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D | RDO51 (2061) | Sense CATAC ACATGGEBATG(¢ CA
RDO52 (2257) | Antissnse [ GTACT TCTTG CTGGT XA A
E | CF(1393) Sense CTGCA ATCCA TGTAT GATG
RDO038 (2277) | Antissnse | TGACT GTGCT AAAGC e
F | CF(1393) Sense CTGCA ATCCA TGTAT GATG
RDO052 (2257) | Antissnse |GTACT TCTTG CTGGT SR A A
A | RD051 (2061) | Sense CATAC ACATG AATGC CAGG
RDO052 (2257) | Antisense |GTACT TCTTG CTGGT AN
B | RDO51 (2061) | Sense CATAC ACATG AATGC CAGG
RDO038 (2277) | Antissnse [ TGACT GTGCT AAAGC CT
C | RD051 (2061) | Sense CATAC ACATG AATGC CAGG
CR (2307) Antissnse [ TTTAA TGTCTTGCGTG Y A
D | RDO51 (2061) | Sense CATAC ACATG AATGC CAGG
PR (2769) Antissnse [ TTGCT GCAGC TGCTG®G Pra
E | RDO51 (2061) | Sense CATAC ACATG AATGC %OAGG
DR2(2961) |Antisense |[CGTAC TCCTC TTTCC INcAle
9 Primersfor sequencing used
. Nucleotide . ,
Fragment primer position Nucleotide Sequence (5 ? 3)
A PF1 2868-288/ GGATC TAGCA TCCTT
AF3 32493268 TGTCA GACCA CTTCG
B AF2 98-117 CACTT CCGAA TGGCT
C BF 415-434 TAGCT CCCAC GCTGC
BF2 736-755 AGGTG GAGGA GGAGA
BF3 1272-1291 ATGGT ACCCC CAAAC
CF 13931412 CTGCA ATCCA TGTAT
TTV-A 19001923 ACAGA CAGAG
D RD0O51 20612080 CATAC ACATG
DF1 2411-2430 GCAAT AGAGT
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