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Fig. 1. Strategy used for TTV discovery and characteriza-
tion. Representational difference analysis was performed on
paired sera from patient TT with posttransfusion non-A to -G
hepatitis[113]. By cloning and sequencing over 97% of the
entire genome and testing its sensitivity to various nucleases
(i.e., DNase I, RNase I, mung bean nuclease, and restriction
endonuclease Ndel), the TTV genome was deemed to be
single-stranded and linear DNA, similar to that of parvovi-
ruses[119]. By extending the genome toward its 5 and 3’
ends, the genome was found to be circular, thus resembling
that of circoviruses. Reprinted from reference 1.
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M=Z& Transfusion-transmitted Virus (TTV)2| AA

Table 1. TTV, CAV, and human parvovirus B19 at a glance® Reprinted from reference 1.

Property B19

CAV TTV

Virion structure

Shape Unenveloped, isometric
nucleocapsid; surface
projections may be
present

Size (nm) 18-22°

Symmetry Icosahedral

Physicochemical properties
CsCl1 buoyant density (g/ml) 1.38-1.51°

Stability Resistant to solvents,
dry heat, and
low pH

Isoelectric point 6.17 (VP1)

of the largest

encoded protein‘

Genome

Type Single-stranded DNA

Size ~5.0

Form Linear, with inverted
terminal repeats at both
ends'

Polarity Negative and positive®

ORFs ORF-S and ORF-L

Variability Low

Unenveloped, isometric Parvovirus-

nucleocapsid; surface and circovirus-like?

projections may be present

23-25¢ 30-50
Icosahedral Icosahedral
1.33-1.34¢ 1.31-1.35

Resistant to solvents, Resistant to solvents

dry heat, and dry heat, and
low pH

11.02 (VP1)

presumably low pH
10.52 (ORF1)

Single-stranded DNA Single-stranded DNA
~D 3de ~38

Covalently closed circle Covalently closed circle

Negative
VP1, VP2, VP3, and ORF1, ORF2, and
others smaller others smaller
Low High

Negative

* Boldface indicates similarities.

¢ 1.7 kb in porcine circovirus.

¢ Most other parvoviruses preferentially package negative strands.
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® From reference 106. © From references 40 and 169. ¢ As in reference 159.

In other parvoviruses the terminal sequences may be unrelated or contain palindromic repeats.
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CAV-like 36 nt stratch si18-1851) TATA box jas-89)

Regulatory spquencos:
contained in UTR:

ATFICREB

GC-rich tract (37323483 Initiation of translation (3
Shei

\ [ catvitne sa motit patasn
W
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_____ ] (107-712)
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L
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Poly (Al-signal 3e73-3078)

ORF3 I
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(589-2808)

NZ2 regian (1447 23461 :

Fig. 2. Genomic organization of TTV showing the circular,
single-stranded DNA of negative polarity encapsidated into
the virion. Nucleotide positions refer to the TA278 isolate.
Shaded boxes indicate ORF1, ORF2, and ORF3, all present
in the plus strand complementary to the virion DNA. ORF3
has been positioned downstream of ORF1, according to the
structure in reference 29. ORF2 starts from the first ATG
(positioned at nt 107), although, most probably, translation
initiates at the second in-frame ATG (located at nt 263),
which is conserved among all isolates. The dotted segments
of the UTR identify potentially coding portions. The CAV-
like amino acid motif and 36-nt stretch are indicated as in
references 48 and 91, respectively. HVR are those in
reference 114. The N22 region is the first tract of TTV DNA
identified[113]. which has been extensively used for
molecular epidemiology surveys and genotyping. The
potential stem-loop[53] structures indicated in UTR are
conserved among TTV isolates. The GC-rich tract also
contains several potential stem-loop structures, which,
however, vary considerably in shape among different
isolates. Reprinted from reference 1.
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M=Z& Transfusion-transmitted Virus (TTV)2| AA

Table 2. Molecular epidemiology of TTV viremia in the general population of different countries. Reprinted from reference 1.

Country

% Positive by:

Genotypes identified Reference(s)
ORF1 PCR UTR PCR
Africa
Congo 43-44 1,2, ONT® 26,138
Egypt 29 85 1,2 1,36
Gambia 86 1,2,0ONT 138
Kenya Unknown 1-3, 8-10 121
Nigeria 52 1,2,3,0ONT 138
Sudan 7 2 138
Asia
China 5-11 1,2 18
Japan 10-58 70-93 1,2,3,4-8,ONT 119,120, 157,174
Korea 14 1,2,4 109
Mongolia 43 1,2,4 71
Myanmar 96 1,2 1
Nepal 82 1,2,4 1
Pakistan 16 1,2,3 138
Saudi Arabia 19 100 1 138
Singapore 98 Simmonds et al., Letter
Taiwan 10-53 55,69
Thailand 7-36 1,2,3 135,165
Europe
Finland 17 73 Simmonds et al., Letter
France 5 1,2,0ONT 11
Germany 7-14 1,2,3,4,ONT 8, 146
Italy 9-50 1,2,3,4 90,156
Spain 14 1,2,0ONT 44
The Netherlands 72 Simmonds et al., Letter
United Kingdom 2-104 7-57 1,2,3,0NT 138; Simmonds et al., Letter
North America
United States 1-11 1,2,11 15,27
Oceania
Papua New Guinea 75 1,3,ONT 138
South America
Bolivia 82 1 1
Brazil 20-62 1,2,3,ONT 112,138
Colombia 16 1,2,4 164
Ecuador 71 1,2,ONT 1
*ONT, others not typed.
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