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TT Virus Detection Using Different PCR Primer Sets in Healthy
and Infected Individuals with Hepatitis B or C Viruses
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Background: TT virus (TTV) infection is highly preva-
lent in the general population and in the patients in-
fected with hepatitis B virus (HBV) or hepatitis C vius
(HCV). The aim of the present study was to assess
the positive rates of TTV DNA using different PCR
primer sets in healthy and HBV or HCV-infected in-
dividuals in Korea.

Methods: TTV DNA was investigated in serum sam-
ples of 69 healthy individuals and 59 HBV-infected
and 34 HCV-infected individuals by nested PCR as-
says using primers from N22 region, 5-untranslated
region (UTR), and 3' UTR of viral genome.

Results: TTV DNA was detected in 43% of total study
populations using N22 primers, in 69% using 5' UTR
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primers and, in 64% using 3' UTR primers. No sig-
nificant difference was observed in the positive rates
of TTV DNA between healthy and HBV or HCV- in-
fected individuals.

Conclusion: The PCR assays for TTV DNA using 5'
UTR primers and 3' UTR primers exhibited higher
positive rates than that of the assay using N22 pri-
mers without any significant difference between heal-
thy and HBV or HCV-infected individuals. (Korean J
Clin Microbiol 2007;10:14-18)

Key Words: TT virus (TTV), Healthy individuals, Hepa-
titis B vius (HBV), Hepatitis C vius (HCV),
Primers

Eoll tigh dF-5o] Eﬂﬂ&iﬂw-lz] HBV % HCV ZrizE
o T A= 0 13], oJE] 7RA] ATA]
o] HES IJTC& At il C“’CP
o] QdollA & 717 417 HBV 9 HCV ZiAE dlde
2 TTVY HEE AR, 53] o8] 7HA] AltAel] wE
.

o
Z:
m
>
z
mm
5

1. CHAH

737 AT 699, HBV FAAE 597, HCV AR 347
< e 2 slgitkTable 1). A7 A2 A7 ZARAA &
W} o] 470] glow, BY Zhdvtel#] 2 Frd 8 (hepatitis
B virus surface antigen, HBsAg) 74} HCV ] Z Aol 4]
*‘A—I 73,/].._ io] A o]o] 1;]. HBV 7]-0:]1]. ,4 HBsAg o]:/(-]
o|#, ALT (alanine aminotransferase)7} 3149 Wlol] &&tx
HBV DNA 24 ZA3E ®9l HBV R34 3043}, HBsAg 9
Aol ALT7} Z7}3}1, HBV DNA7} 715 HBV 2+ 74
22k 290l ick. HCV A2 HCV 3|71 Abell 4] ko]
v, HCV HAAZE Aodsl k-3 (reverse transcriptase PCR,
RT-PCR) 43¢ AQlollet. tiirollA] Hols A3t = &

& FeElsto] DNA & 74| -70°CellA W Basigle.
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2. HhH

(1) TTV HALE 2I8t DNA F&: TTV PCRE 13 DNAE
2 200 #LollA] High Pure Viral Nucleic Acid Kit (Roche Dia-
gnostics, Penzberg, Germany)E A-&3}o] A|ZALe] R o] ub
g} FZ8leh. 353 DNAE PCR 74+ 744 -70°CollA]
WE Haksioict

(2) TTV HES 28t PCR: N22 FE9] §A4 B9 & 5%
S AR 29kQ] A, 57 UTR 7915 S538k= APdA| =3t
¢l B, 3" UTR F915 Sk AMEAl =94l c9] 3714 =3
= ©o|-8sod[5] PCR ZHAE Al3¥slgict. Al 71A] W 27 he-
minested PCR W02 A Ak 2313} C Ak 23h |
2} HE-2-9] antisense A|WHA|E- 2%} HF-S-ol| A = antisense A]HEA|
2 ARg3la, B AlAl 232 14 BB sense AHHAIE 2
2} HEOl| A E sense A|HHA|E A28} tH(Table 2).

Al 7HA] v Bl A] 1) M S13F RhS- 0 DNA %

Table 1. Demographic data of healthy, HBV-infected, and HCV-in
fected individuals

No. of cases  Sex (M/F) Age (year)

meantSD

Healthy individuals 69 50/19 433£12.0
HBV carriers 30 23/7 44.819.4
HBV liver disease 29 22/7 39.319.9
HCV-infected* 34 24/10 445185
Total 162 119/43 43.1£10.6

*HCV-infected, positive for anti-HCV and HCV RNA.

Table 2. Oligonucleotide primers used for TTV DNA detection

o} 4419 AmpliTaq Gold DNA polymerase (Applied Biosys-
tems, Foster City, CA, USA) 1 unit7} 33F=]31, dNTP 0.2 mM,
MgCl, 1.5 mM, Z+2ke] AJkA] 0.25 oM 50l 32 20 #L
b B 24T, 20 S-S SR A 1 S
& 1 4L} AmpliTaq Gold DNA polymerase 1 unit’} E3=] 31,
dNTP 0.2 mM, MgCL 1.5 mM, Z+7+8] AJRbA] 0.25 #M g0l
FoH 204} HES 2RI WS 2202 14 123} 2
ZHES- B 04°CollA] 98- 7F HE-S- & 94°C 503, 50°C 1% 20
2, 72°C 232-9] Hbg= 403] WHsl9lar, 25491 At Wk
72°CollA] 727 AATskgAck. 555 22F WHEAHEE ethidium
bromide”} 0.5 zg/mL E3FE 2% agarose geloll4] Z7]<d53}
o] 2Rlalgiet.

3) H7IMY EMZ =8l PCR HISAE &9l 2% agarose
geloll 4] AJHEA] A9] PCR Hb-g-4HEo] 91X|3F K915 Zehlio]
AccuPrep Gel Purification Kit (Bioneer, Daejeon, Korea)E- ©|
g3to] AlzALe] A Mol wle} PCR HHSAHES &3l A A
sl AARE PCR HF-SAHE-S ABI PRISM BigDye Termi-
nator Cycle Sequencing Kit (Applied Biosystems)& A-&3}o]
A7IAD EANRGS AlREEIGA AL, CljhE5 o] &3to] A ARt
% ABI PRISM 3730XL Analyzer (Applied Biosystems)Z $37]
Ade Ak 43 917149 GenBank  (http://
www.ncbi.nlm.nih.gov/Genbank)ell 5% TTVE] 7|44}
LAsh=A] vl asksich

4) E&stE ZAL HBsAg 7149 HCV 3| ZA= a4
™ o™ (micro-particle enzyme immunoassays, Abbott Labora-
tories, Abbott Park, IL, USA)s A-&3lo] Al at, AlzAk
o] Aol wzt AAE Al3slsitt.

(5) HBV DNA A2ZF HAl: HBV DNA+T Digene Hybrid

Primers Sequences (5’-3°)* Localization Product size
A set ORF-1
Sense (1st) WCAGACAGAGGMGAAGGMAAYATG nt 1900-1923
Sense (2nd) GGMAAYATGYTRTGGATAGACTGG nt 1915-1938 271 bp
Antisense (1st, 2nd) CTGGCATYTTWCCRTTTCCAAART nt 2162-2185
B set 5> UTR
Sense (1st, 2nd) GYACTTYCRAATGGCTGRGT nt 97-116
Antisense (1st) CTTGCCCRDRGCCCGGCCAG nt 229-248 136 bp
Antisense (2nd) CCAGTCCCGAGCCCGAATTG nt 213-232
C set 3> UTR
Sense (1st) GTGGGMSYTTCACTTGTCGGTGTC nt 3087-3110
Sense (2nd) ARGTMRCYAAGCACTCCGAGCG nt 3120-3141 271 bp
Antisense (1st, 2nd) CMAATGGCRAGAAGATAAAGG nt 3370-3390

*W=A or T; M=A or C; Y=C or T; R=A or G.

Abbreviations: ORF, open reading frame; UTR, untranslated region.
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Table 3. Frequency of TTV DNA positivity according to primers

No. positive/no. tested (%)

A primers B primers C primers A+TB+C*
Healthy individuals 28/69 (41) 46/69 (67) 42/69 (61) 53/69 (77)
HBV carriers 13/30 (43) 22/30 (73) 20/30 (67) 24/30 (80)
HBV liver disease 13/29 (45) 21/29 (72) 20/29 (69) 23/29 (79)
HCV-infected 15/34 (44) 22/34 (65) 21/34 (62) 27/34 (79)
Total 69/162 (43) 111/162 (69) 103/162 (64) 127/162 (78)

*A+B+C: positivity with A or B or C primers.

Capture II HBV Test (Digene Corporation, Gaithersburg, MD,
USAYE AH83tel ZAAkslola, AlzAke] Aol wet A4S
Al3¥stgict.

(6) HCV RT-PCR: HCV RT-PCR ZAS 93k RNAE €A
200 #Loll RNasin 40 US 713t ¥ TRI REAGENT-BD
(Molecular Research Center, Inc., Cincinnati, OH, USA)E 7}3}
31, o|AXElER G ¥ oljhEE AlXste] FE8Ich
HCV RT-PCRE| A2+ Inchauspe §{14]e] Iokst 5°
untranslated region (UTR) 915 ZZ3le= sense AEA|
(5’-GTCTTCACGCAGAA- AGCGTCTAGC-3")¢} antisense A|
1) (5°-ACTCGCAAGCACCCTATCAGGCAG-3) 2 #8319
31, M2 92°CollA] 40&7F AMA 2 92°C 20, 54°C 20%,
72°C 20%2] ZHF7](precycle) 53], 92°C 102, 58°C 202, 72°C
722] EZ7](main cycle) 353] 3! 92°C 20%, 60°C 202, 70°C
13 3022] ¥57](end cycle) 13]5 AX o] Foizict. vhg-AF
=2 ethidium bromide”} 0.5 #g/mL F3HE 2% agarose geloll
A A7193-83t0] 253 bpel AAHE Eelsisich

(7) SH: APEAlell w2 TTV HA3E vlaz, 27 Ad+
HBV % HCV ZdAE Aol2] TTV A& HlaLells 7tol Al
H7 A (chi-square analysis)S |83, PZko] 0.05 v|wkl
A% Fe1@ Aot 9 Aoz Wl

E ot
L TIV 2$NME

AR TTV HAES AEAl AE AE3E 5 43%
(69/162), A2EA] BE AHE3F 739 69% (111/162), AlHkA| C=
AHE3E 735 64% (103/162) 2 AlA| AS A8 7 -§-Hot A]
k) B (P<0.0001)8 AMEA] C (P=0.0002)5 AH-g-3t 74971
ool =& FAES B, AA BSE Al CE A
gt 735 Aolollis FAEoll frol3gt Kol & HolA] ekokeh(p=
0.348). Al 7kA] ATHEA] 5 3 7EA|olA Bt o Bl 75
L 78% (127/162)%t}. Al 7HA] AlukA] B4 TTV SA &

BV WFAE, HBV 32l AL, HOV
BAL Aol 18 Aol 1ol hskekTable 3).

AJEEA] AE AF2-3F PCRoVA] oFA-S K9l 539919] PCR W&
AE0] 971 A 9S BAslgI ). 216(40%)0ll A B o] 7153k
TTV A71ALS A& F AL, o] F 200l TTVel| FolF
ol 714 el vha, 1ol = vl 5o]F el PCR HE-SAHEC] )]

|_
L

TTV &5 AL A9} X o] uhe} T Xpo] & K
tH4,15]. IlellAE d¥A 9 717 AQls e s N22
Az 5919 AAIE AHERE AFollA] 2.0~205%2] FAE
=19,10,16], 5> UTR §-91¢] AMAIE AHE3F dollA] 41.7~
98%2] FES HArH10-12].

ol AollAlE N22 fAIAF 5919 A AS AHE3E 7
S AAHQ FAEL 43%E 71EY N22 FAA}F H9]9] At
A5 A3 el 9] oAt A} Eokek N2 A
919l AkAl= 937141 %ell adenine (A)# thymine (T)0] BrobA]
% 3go] A ¥, wbeRE ZF WIRAR TF
Hqgo] A ke e AR A Uck17]. o Al
A Ag3E A A Okamoto S18]0] TQFaF A9} 7+
< 5 SFske AMdAlol, 7|9 wlAlskA 783t
AlEx|o|eH5]. 72| adellAl A-g3E A9t ¢17] Aol
Z o AMEAE A3 A3 DNA 325 W 9| Aol 5ol
TTV FAEl 3= 71HE 7FsAel sick

5 UTR F#-91¢] AdA| BE AHE3E ¢ 69%2] TTV $AE
= Hof, 5 UTR 7919 AMEAE A&t | 5{10]0] Hagt
Z3te]] vlsto] U2 FAES H3Iv} Takahashi 5{17]°] 3%k
gk 5 UTR §-919] AJAlE A3 PCRY H| 50l Hbgo]
U T JonE ubFAHE] UGS BAsle] ERlEe
Zo] FH=T}2]. ¥ S{10]2 Takahashi 517]0] Lkak Aut
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A& AH&SE PCRE €] 717 A1 507 - 497 (98%)°llA]
TTVE HEsI o, vHARE9] 3714 BAS AlsgsiA|
oA fkAl S TS wiAIE = gl Aoz A7)
A S11]0] B3l FAE 853%= 5 UTR £-9]9] 27| &
7R €] AlAlE 298 AR 7H2Ee] Aol A = 69.3%
9} 66.0%2] FIES 2 A wefd uf ol A7} T %
o7} §l= A¥E A4 F 9l

3> UTR £-91¢] AlA| CE A&t 4§ AAH 22 64%9]
TTV &S HojA 5 UTR §-919] AA9] o3& 9
g Xjo] & Holz] ¢kgirt. 3° UTR #-9]¢] AAIE A-8< TTV
FAEoll dElAE ol A77F ] A B & oheket 3
= e E Q) A7t o Ao A7l

37FA) AA] 29k AESE A TTV 8ol 78%

>

o,

fu

=
7kl ont, ofe] 7hA AMEAIE ALgste] TTVE A 45
RIAEE 71 Sl uh, Selxrt dobd shsAe] 9l
th2]. o]l AFollA % PCR HEEAHES] 71 A& 43t 1
clell A TTV7} obd Bl 5ol <l §1714de] S59 A &<

3k = 91}, Takahashi -5{17]0] 32QFk 5 UTR £-919] A
HE AHERE PCROIAE HIS0H Q] Hhgo] FARCZ A4
F 9o} 2], thE dTellAE 22 ALAE AHERE PCR HhS-
A 199407F 25 TTvell Sol Q] 74 Qollrtar Harst
ATHs]. oWl Aol AlE N22 £} H9] PCR HES- Abgol]
3t w] 5ol 4l W& 24kl FlellAe] TTV A
B Al rletr] Sl 2T we] o] &E|aL glont,
H| 50|l wkgo] FA7} ¥= 5° UTR F-919] AAIE A
sk PCRE] S| ¢ &< sfofele o7 2@ Aoz A%
ghet.

PCR WHgAHE9] AA 471449 245 A’ 23 4714
LAl AN 757 BkL(60%), N Aele] -2
oA e 7k 4717} 7 vehs Fds B3l ol=ld
e B o2 TIV 24 Al A Uehd 5 9= o7
7 AR ell ed &3 1919 7, TTV 44 A
o9l AMze2019 7Fed S& 2L Yok FF TIV
PCR RHGARES] 7M1 s B4 2 7, A3 97144 24

e

= = -1
Heke 44 SRS A3 5 4she Zlo] A4S 7o

2 A7z

o[l oI5 B3] Fule] 717 A1¥ HBV ¥ HCV 7+l
ARl A Aol whE TTV &S I + it 3
UTR §-9] A[EAE 0]-8-3F PCRS Fuljoll 4] Harsl Hof g
ZATE 64%°] FAHEES HolA 5 UTR 9] AA|e] FA &
ol 69%2} AR ZA3E Hlw, 3 UTRI} 5° UTR 59 Ak
Aol FAEol N22 9] Alubx|9] oA gt E9hr) Al 7HA]
W BolA] TTV A& 717 A7 HBV % HCV 74
AL Apolol] f-]gt Aol & HolA] kit
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=22xE=
Ol WY g BY R CY UG HO[EL THACIAMY AlLAO
OE TT Virus ¥¥E
shzitherm o|mjchat ZlekziAlelstm
s, ANM, S22, 28F, olFet

H{E: TT virus (TTV)= 7704 v$- =
Hlo| 2] 2~(HCV)oll 73 = Aol A = vl slA] vk

o Z oy 7EA] AlAe| ulE TTV DNAS] A&
g A7k Aol 694, HBV ZH3=l 594, HCV
(nested PCR)"H 2. & TTV DNAE A9, 7
AF1E 3714 A =23 A3l

Zip AAARJ] TTV S ES
ofl F-23k xfo] & Holz| ok
AE: TTV YA EL 5 UTRY 3° UTR AlEAE A-84 7

717 ARJITF HBV 8 HCV ZAARE Apelel] Xto] & Kol

o wER A%
A=, o] AT E T A%

Ao 3a0llel 94 AAE hgo elglek olF
- TTVE] N22 -4 B-9], 5° untranslated region (UTR), 3’ UTRE

N2 A H9le] AMAE AS
UTR AMEIE A28 7% 64%iek. 2H7ke] Albloll it TTV o4

=& vlolgl~2A4 BY 744 mlo|z]~HBV) ¥ ¥ 7+
AJelzt HBV 4 HCV Z<3AE di4d
zApstaAt skl

ZEdE A
==
B 739 43%, 5° UTR APZAIS A48 75 69%, 3°
E2 A7 AT HBV | HCV AT Alo]

S7h N2 AR Hele] A 4S8R AR Bokn
okoic) [CHSHl A E5H5]X| 2007:10:14-18]
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