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Abstract
AIM: To create a new typing method showing the differ-
ence among HBV strains after reviewing the HBV genome
sequences labeled with different genotypes in the GenBank.

METHODS: HBV genome sequences were collected from
the GenBank and then classified into 8 groups based on
their genotypes labeled by authors. The Vector NTI suite
8.0 software was used to compare the identity and differ-
ence among the strains of HBV genomes. Possible regions
encoding pre-pre-S, pre-X and pre-C peptides were also
analyzed with this software.

RESULTS: One hundred and nineteen full-length HBV ge-
nomes from GenBank were collected, and then sorted into
8 groups according to their genotypes. The total positive
rate and total identical rate of 119 sequences were 95.7%
and 47.7%, respectively. The total positive rates of whole
C protein, whole S protein, whole X protein and polymerase
amino acids sequences were 98.6%, 87.3%, 57.2% and
95.2%, respectively; and total identical rates were 37.4%,
24.1%, 27.7% and 43.5%. In the study group, 33.61%
strains encoded pre-pre-S peptide, 14.3% strains encoded
pre-X peptide, 26.05% strains had no function of encod-
ing pre-C peptide, whereas, 94.1% of pre-X coding strains
also encoded pre-pre-S peptide. The identical rates of
region 1-700 nt and 1 103-1 653 nt of HBV genome were
30.6% and 20.8%, respectively, and therefore they were
considered as hypervariable region; the identical rate of
region 1 654-1 950 nt of HBV genome was 74.2% and
defined as hyperconversable region. Hypervariable and
hypterconversable regions could be found in all of the four
viral proteins. Based on mutations of leading peptides of

the three HBV viral proteins, a novel typing method named
protype was therefore generated. In this new category, 7
protypes were listed, and there were 39.5% strains be-
longing to the major one, type IV, type V and type both
covering 19.3%. All 7 protypes were found in Asia, with
the percentages of I, IV, V and VII types above 20%. There
was no stain isolated from Europe belonging to protypes
I, II, or III, and the percentages of IV was 58.3%, V 13.9%
and VII 25.0%, respectively.

CONCLUSION: Hypervariable and hypterconversable re-
gions are noticed while analyzing HBV genome sequences.
Furthermore, protype, a novel term is raised to elucidate
encoding of the 3 leading peptides and structural variation
of viral proteins due to gene mutation.
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Australian 1 C (0.0027)

Australian 2 C (0.0064)

Australian  3 C (0.0024)

Australian 4 C (0.0017)

A ustralian 5 C (0.0131)

Japan 4 D  (0.0072)

France 1 D  (0.0169)

F rance  2 D (0.0109)

Sweden 2 D  (0.0025)

S weden 3 D (0 .0003)

Sweden 4 D (0.0000)

Sweden 5  D  (0.0043)

Japa n 1 D (0 .0030 )

Japan 2 D  (0.0055)

Japan 3 D  (0.0030)

Sweden 1 D  (0.0088)

S pain 1 D  (0.0184)

Japan 5 D (0.0264)

Ghana 1 E  (0.0170)

Japan 1 E  (0.0066)

Japan 2 E  (0.0068)

Ge rmany 1 G (0.0007)

Japan 10 G (0 .0008)

Japan 3 G  (0.0014)

Japan 5 G  (0.0011)

Japan 6 G  (0.0011)

Japan 4 G (0.0015)

Japan 9 G (0.0009)

Japa n 8 G (0 .0025 )

Japa n 7 G (0 .0048 )

Argentina 1  F (0.0032)

Argentina 4 F (0.0034)

S weden 6 F (0.0092)

Venezue la 1 F (0 .0004)

Venezue la 14 F (0.0010)

Venezuela 15 F (0 .0003)

Venezuela 16 F (0.0008)

Venezue la 8 F (0 .0002)

Venezuela 10 F (0.0004)

Venezue la 12 F (0.0004)

V enezuela  9 F (0.0000)

Venezuela 13 F (0 .0005)

Venezue la 4 F (0 .0032)

Venezuela 2 F (0.0052)

S weden 5 F (0.0229)

A rgentina 2 F (0.0024)

Japan 1 G (0.0022)

Argentina 3 F (0.0033)

S weden 1 F (0.0033)

Sweden 2 F (0.0045)

S weden 3 F (0.0047)

Swed en 4 F (0.0048)

Japan 11 G  (0.0096

Sweden 1 H (0.0057)

S weden 2 H (0.0029)

Sweden 3 H  (0.0056)

C anada 1 A  (0.0022)

France 2 A  (0.0015)

France 4 A  (0.0029)

France 3 A  (0.0022)

Japan 2 G (0.0042)

South A fric a 4 A  (0.0044)

France 1 A  (0.0153)

S outh Africa 6 A (0.0140)

South A fric a 2 A (0.0169)

South Afric a  7 A (0.0134)

South Afric a 3 A (0.0145)

South Africa 5  A (0 .0131)

South Afric a 1 A (0.0244)

China 1  B (0 .0124 )

C hina 2 B  (0.0061)

China 3 B  (0.0095)

Swed en 1 B (0 .0041)

Sweden 4 B (0.0027)

Sweden 3 B (0.0014)

S weden 2 B (0.0038)

S outh African 1 B (0.0150)

Netherlands 1 B (0.0198)

Japan 1 B  (0.0058)

Japan 2 B  (0.0070)

Sweden 2 C (0.0062)

S weden 3 C (0.0062)

Sweden 5 C  (0.0044)

S weden 6 C (0.0059)

Sweden 9 C  (0.0052)

Sweden 4  C (0 .0000)

S weden 7 C (0.0006)

S weden 8 C (0.0011)

Japan 12 C (0.0142)

C hina 16 C (0.0088)

Japan 1  C (0 .0014 )

Japa n 2 C  (0.0006)

Japan 3 C  (0.0010)

Japa n 13 C (0 .0009)

Japan 14 C (0.0070)

Japan 4 C  (0.0128)

Japan 6 C  (0.0004)

Japan 7 C  (0.0018)

S weden 1 C (0.0055)

China 1 C (0.0110)

China 7  C (0.0043)

Japan 8 C  (0.0000)

Japan 11 C  (0.0000)

Japan 9 C  (0 .0006)

Japa n 10 C (0.0005)

China 5 C  (0.0000)

C hina 6 C  (0.0010)

China 14 C (0 .0103)

C hina 9 C  (0.0049)

China 8 C (0 .0149 )

China 13 C  (0.0121)

China 10 C (0 .0027)

C hina 12 C (0.0016)

China 11 C  (0.0133)

C hina dong 1 C (0.0022)

China dong 3 C  (0.0027)

China dong 2 C (0 .0073)

China  dong 6 C (0.0016)

China  dong 7 C (0.0016)  

A
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Canada  1 A (0.0017)

Japan 2 G (0.0031)

France 3 A (0 .0006)

France 2 A  (0.0047)

France 4 A (0.0036)

S outh A fric a 4 A (0.0042)

Franc e 1 A (0.0237)

South A fric a 6 A (0 .0152 )

South A fric a 3 A (0.0204)

S outh A fric a 5  A (0.0198)

South A fric a 2 A (0.0204)

South A fric a 7  A (0.0118)

C hina 1 B (0.0135)

C hina 2 B (0.0056)

C hina 3 B (0.0063)

Sweden 1 B  (0.0041)

Sweden 4 B  (0.0042)

Sweden 3 B  (0.0035)

Sweden 2 B  (0.0071)

Netherlands 2 B  (0.0233)

Japan 1 B  (0.0064)

Japan 2 B  (0.0055)

South A fric an 1 B  (0.0356)

Australian 3 C  (0.0028)

Australian 4 C  (0.0020)

A ustralian 5  C  (0.009 9)

Japan 4 D (0 .0111)

France 1 D  (0.0222)

France 2 D (0.012 5)

S weden 2 D (0 .0042 )

Sweden 3  D  (0.00 12)

S weden 4 D (0 .0000 )

Sweden 5 D  (0.0055)

Japan 1 D  (0.0050)

Japan 3 D  (0.0046)

Japan 2 D (0.0092)

Sweden 1 D (0.0101)

S pain 1 D (0.0207)

Japan 5 D  (0.0264)

Ghana 1 E  (0.0296)

Japan 1 E  (0.0074)

Japan 2 E (0.0068)

G ermany 1 G  (0.0017)

Japan 10 G  (0.0012)

Japan 5 G  (0.0012)

Japan 6 G  (0.0023)

Japan 3 G  (0.0 022)

Japan 4 G (0.0029)

Japan 9 G (-0.0005)

Japan 8 G (0.0032)

Japan 7 G (0.0058)

Argentina  1 F (0.0039)

Argentina 4 F (0.0079

Sweden 6  F (0.0099)

Sweden 5 F (0 .0257)

Venezuela 1 F (0.0000)

Venezuela 10 F (0.0000)

Venezuela 13 F (0.0000)

V enezuela 14 F (0.0012)

Venezuela 15 F (0.0000)

Venezuela 9 F (0.0000)

Venezuela 8 F (0.0007)

Venezuela 12  F (0.0009)

Venezuela 16 F (0.0006)

Venezuela 4  F (0.0021)

Venezuela 2 F (0.0100)

Argentina 2 F (0.0 032)

A rgentina 3 F (0.0027)

Japan 1 G  (0.0034)

Sweden 1 F (0.00 44)

S weden 2 F (0.0063)

S weden 3 F (0.0073)

Sweden 4 F  (0.01 06)

Japan 11 G  (0.01 55)

Sweden 1  H  (0.00 75)

S weden 2 H (0 .0039)

Sweden 3 H  (0.0115)

A ustralian 2  C  (0.049 3)

S weden 2 C (0.0042)

Sweden 5  C (0.0053)

S weden 3 C (0.0092)

S weden 6 C (0.0050)

Sweden 4 C  (0.0000)

Sweden 7 C  (0.0000)

Sweden 8  C (0 .0011)

Sweden 9 C  (0.0086)

Japan 12 C  (0.0172)

China 8 C  (0.0214)

C hina dong 1 C (0.0044)

China D ON G 2 C  (0.0 100)

China 1  C (0 .0136)

China 7  C (0.0065)

China Dong 6 C (0.0015)

C hina Dong 7 C (-0.0003)

Japan 10 C  (0.0008)

Japan 11 C  (0.0000)

Japan 8 C  (0.0000)

Japan 9 C (0.0011)

China 5 C (0.0000)

China  6 C (0.0036)

C hina 10 C  (0.0034)

C hina 12 C  (0.0000)

C hina 15 C  (0.0000)

China 14 C (0.0118)

China 9 C (0.0069)

China 11 C  (0.0183)

China 16 C (0 .0109)

Japan 6 C (0.0000)

Japan 7 C  (0.0011)

Japan 1 C  (0.0025)

Japan 13 C  (0.0011)

Japan 2 C (0.0000)

Japan 3 C (0.0035)

Japan 4 C (0.0123)

Japan 14 C  (0.0086)

S weden 1 C (0.0036)

China 13 C  (0.0171)  

B
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China 1 B  (0.018 7)

China  2 B  (0.0143)

C hina 3 B (0.0377)

Japan 2 B (0 .0041)

Sweden 1 B  (0.0076)

Sweden 2 B  (0.0 010)

Sweden 3  B (0.0032)

Sweden 4  B (0.0033)

Netherlands 2 B  (0.0306)

Japan 1 B (0.0228)

S outh Afric an 1 B  (0.0 468)

Argentina 1 F (0.0022)

Argentina 4 F (0.00 43)

Sweden 6  F (0.0179)

Sweden 5  F (0.0388)

V enezuela 1 F (0.0000)

V enezuela 16 F (0.0000)

Venezuela 4 F (0.0000)

Venezuela 14  F (0.0000)

Venezuela 15  F (0.0000)

Venezuela 8 F (0.0000)

Venezuela 9 F (0.0000)

Venezuela 10  F (0.0000)

Venezuela 12  F (0.0000)

Venezuela 13  F (0.0000)

V enezuela 2 F (0.0107)

Argentina 2 F (0 .0042)

Argentina 3 F  (0.00 00)

Japan 1 G  (0.0000)

Sweden 1 F (0.0051)

Sweden 3 F  (0.0079)

S weden 2 F (0.0117)

Sweden 4 F (0.012 0)

Japan 11 G  (0.0 480

S weden 1 H (0.0104)

Sweden 2  H  (0.0083)

S weden 3 H (0.0112)

Germa ny 1 G (0 .0000)

Japan 10 G (0.0000)

Japan 3 G  (0.0031)

Japan 5 G (0.0034)

Japan  4 G (0.0000)

Japan  6 G (0.0000)

Japan  7 G (0.0000)

Japan  8 G (0.0000)

Japan 9 G  (0.0114)

c anada 1 A (0.0071)

South Afric a 3 A (0.0347)

S outh Afric a 5 A  (0.02 38)

South Afric a 6 A (0.0048)

France 1 A  (0.0099)

France 2 A  (0.0058)

France 4 A (0 .0007)

France 3 A  (-0.0003)

Japan 2 G (0.0138)

South A frica 4 A (0.0156)

S outh Afric a 1 A  (0.0479)

South A frica 2 A (0.0359)

South A frica 7 A  (0.0217)

France 1 D  (0.0 368)

Spain 1 D  (0.0329)

France 2 D  (0.0237)

S weden 5 D (0 .0152)

Japan 1  D  (0.0087)

Japan  2 D (0 .0120 )

Japan  3 D (0.0075)

S weden 1 D (0 .0038)

S weden 2 D (0.0000)

S weden 3 D (0.0000)

S weden 4 D (0.0000)

A ustralian 3 C  (0 .0000 )

A ustralian 4 C  (0 .0000 )

A ustralian 5  C  (0 .0056 )

Japan 4 D  (0.0147)

Japan 5 D  (0.0257)

Ghana 1 E  (0.0245)

Japan 2 E (0.0210)

Japan 1 E (0 .0075)

A ustralian 1 C  (0 .0045 )

A ustralian 2 C  (0.0214)

China 9 C  (0.0141)

China  7 C  (0.0053)

China Dong 6 C  (0.0104)

China  Dong 7 C  (-0.0009)

Japan 12 C (0.0106)

S weden 2 C (0.0056)

S weden 3 C (0.0000)

S weden 4 C (0.0000)

Sweden 7 C (0 .0063)

Sweden 5 C  (0.0 065)

S weden 8 C (0.0000)

Sweden 9 C (0 .0063)

S weden 6 C (0.0061)

Japan 14 C  (0.0209)

China 1 C  (0 .0075)

C hina 10 C (0.0184)

S weden 1 C (0.0045)

China  16 C (0.0232)

China  11 C (0.0288)

Japan 6 C  (0.0008)

Japan 7 C (0.0057)

China 8 C  (0 .0107)

China 13 C (0.0339)

China 14 C (0.0126)

China Dong 1 C (0.0013)

China Dong 2 C (0.0070)

China  Dong 3  C  (0 .0359)

China 5 C  (-0.0005)

China 6 C  (0.0053)

Japan 1 C  (0.0000)

Japan 13 C  (0.0000)

Japan 2 C (0.0095)

Japan 3 C  (0.0035)

Japan  10 C (0.0000)

Japan  11 C (0.0000)

Japan  8 C (0.0000)

Japan  9 C (0.0000)

Japan 4 C (0.0313)  

C
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China 1 B (0.0211)

China  2 B (0.0073)

China  3 B (0.0087)

Sweden 1 B  (0.0188)

S weden 3 B (0.0018)

Sweden 4 B  (0.0082)

Sweden 2 B (0.0075)

Japan 1 B (0.0049)

Japan 2 B (0.0101)

N ethe rlands 2 B (0.0201)

South A fric an 1 B (0 .0408)

South Afric a 1  A (0 .0353)

South A fric a 3 A  (0.0238)

South A fric a 2 A (0.0250)

South A fric a 7 A (0.0136)

South A fric a 4 A  (0.0026)

c anada 1 A  (0.0026)

France 2 A  (0.0032)

France 4 A  (0.0 118)

Franc e 3 A (0.0082)

Japan 2  G  (0.0046)

South A fric a 6 A  (0.0150)

South A fric a 5 A (0.0137)

France 1 A (0.0435)

A ustralian 3  C (0.0030)

Australian 4 C (0.0073)

Australian 5 C  (0.0199)

Japan 4 D (0.0051)

France  1 D (0 .0097)

Japan 1 D  (0.0068)

Japan 2 D  (0.0092)

Sweden 1 D  (0.0139)

Spa in 1 D  (0.0209)

France 2 D  (0.0056)

Sweden 2 D  (0.0050)

Sweden 3 D  (0.0000)

Sweden 4 D  (0.0000)

Sweden 5 D  (0.0050)

Japan 5 D (0.0285)

Japan 3 D  (0.0143)

Ghana 1 E  (0.0259)

Japan 1  E (0.0051)

Japan 2 E  (0.0024)

Germany 1 G (0.0000)

Japan 9 G (0 .0026)

Japan 10 G  (0.0000)

Japan 3 G  (0.0 000)

Japan 5 G (0.0025)

Japan 6 G (0.0024)

Japan 8 G (0.0077)

Japan 4 G  (0.0060)

Japan 7 G  (0.0168)

Argentina 1 F (0 .0057)

Argentina 4 F  (0.0011)

Sweden 6 F (0.0093)

Sweden 5 F  (0.0083)

Argentina 2 F (0.0056)

Argentina 3 F (0.0068)

Sweden 1  F (0.0000)

Sweden 2  F (0.0000)

Sweden 3 F (0 .0040)

Japan 1 G (0.0039)

Sweden 4 F  (0.0181

Venezuela 1 F (-0.0007)

Venezue la 2 F (0 .0064 )

V enezuela 14 F (0.0061)

V enezuela 8 F (-0 .0004)

Venezuela 13 F (-0.0002)

Venezuela 15 F (0.0000)

Venezuela 16 F (0.0000)

Venezue la 9 F (0 .0000 )

Venezue la 10 F (0.000 0)

Venezu ela 4 F (0.0060)

Venezuela 12 F (0.001 7)

Japan 11 G (0.0083)

S weden  1 H (0.0059)

Sweden 2 H  (0.0038)

Sweden 3 H (0.0029)

A ustralian 1 C (0.0056)

Austra lian 2 C (0.0104)

Japa n 12 C  (0 .0114)

Japa n 14 C  (0 .0086)

China 1 6 C  (0.0067)

Japan 1  C (0 .0000 )

Japan 2 C  (0.00 00)

Japa n 3 C (0.0046)

Japan 13 C  (0.0 000)

Japan 4 C (0 .0268 )

S weden  2 C (0.0000)

S weden  6 C (0.0000)

S weden  3 C (0.0049)

Sweden 5 C (0.0038)

Sweden 4  C  (0.000 0)

Sweden 7  C  (0.000 0)

Sweden 9  C  (-0.0002)

Sweden 8 C (0.0024)

Japan 6 C (0.0000)

Japan 7 C  (0.0022)

S weden  1 C (0.0063)

C hina dong 6 C  (0.0026)

China dong 7 C (0.0022)

China 1 C  (0.0134)

China 7 C (0.0045)

China  8 C (0.0247)

C hina 10 C  (0.0040)

China 12 C (0.0005)

C hina 14 C  (0.0139)

China 5 C (0.0000)

China 6 C (0.0000)

C hina 9 C  (0.0023)

China 11 C  (0.0164)

China 13 C  (0.0 203)

Japan 8 C (0.0000)

Japan 11 C  (0.0000)

Japan 10 C  (0.0000)

Japan 9 C  (0.0022)

China dong 1 C  (-0.0004)

C hina dong 3 C  (0.0197)  

D
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E China 1 B  (0.0176)

China 13 C (0.0043)

China  3 B (0.0189)

China 11 C (0.0235)

China 8 C (0 .0142)

China 10 C (0 .0046)

canada 1 A (-0 .0001)

South A frica 3 A  (0.0095)

South A frica 4 A (0.0000)

France  1 A (0.0275)

South Afric a 6 A (0.0005)

France 2 A (0.0048)

France 3 A (0.0000)

France 4 A (0.0086)

South A frica 5 A (0.0025)

South Afric a 7 A (-0.0036)

Germany 1 G (0.0000)

Japan 4 G (0.0052)

Japan 3  G  (0.0000)

Japan 5  G  (0.0000)

Japan 6  G  (0.0000)

Japan 9  G  (0.0000)

Japan 7 G (0.0083)

Japan 10 G  (0.0033)

Japan 8 G (0.0080)

Japan 2 G  (-0.0113)

Argentina 1 F  (-0.0010)

Japan 1 G (0 .0010)

Argentina 2 F (-0.0005)

Argentina  3 F (-0.0003)

Argentina 4 F (-0.0001)

Sweden 4 F (0.0051)

Sweden 1 F (0.0000)

Sweden 3 F (0.0000)

Venezuela 1 F  (0.0000)

Venezuela 2 F  (0.0000)

Venezuela 8 F  (0.0000)

Venezuela 10 F (0.0000)

Venezuela 12 F (0.0000)

Venezuela 13 F (0.0000)

Venezuela 14 F (0.0000)

Venezuela 15 F (0.0000)

Venezuela 16 F (0.0000)

Japan 11 G (0.0226)

Sweden 1 H (-0 .0008)

Sweden 3 H (-0.0004)

Sweden 2 H (0.0046)

Sweden 2 F (0.0052)

Venezuela 4 F (0.0042)

Sweden 5 F (0.0034)

Sweden 6 F (0.0124)

Australian 3 C (0.0023)

Australian 4 C (-0 .0023)

Japan 5 D (0.0158)

Japan 4 D (-0.0004)

France 1  D  (0.0000)

Sweden 1 D (0 .0142)

Japan 1 D  (0.0000)

Japan 2 D (0.0045)

Japan 3 D (0.0093)

Ghana 1 E  (0.0138)

Japan 1  E (0.0000)

Japan 2  E (0.0000)

F rance  2 D (0.0216)

Sweden 2 D (0 .0032)

Sweden 5 D (0.0132)

Sweden 3 D (-0.0003)

Sweden 4 D (-0.0002)

Spain 1 D (0.0389)

Australian 5 C (0.0658)

Japan 4 C (0.0446)

China  Dong 2 C (0.0039)

China Dong 6 C (0.0000)

China Dong 7 C (0.0000)

Sweden 2  C (0 .0167)

Japan 6 C (-0.0001)

Japan 7 C  (0.0096)

Sweden 3 C (0.0117)

China 2 B  (0.0092)

Japan 3 C (0.0000)

Japan 8 C (0.0000)

Japan 1 B (0.0019)

Netherlands 2 B  (-0.0019)

Sweden 1 C (-0.0019)

Sweden 4 C (0.0000)

Sweden 7 C (0.0000)

Sweden 8 C (0.0000)

Sweden 1 B  (0.0054)

China 14 C  (0.0110)

Sweden 4 B (0.0053)

Japan 2 B  (0.0042)

Sweden 2 B (0.0122)

Sweden 3 B (0.0000)

China 16 C (0.0000)

Austra lian 1 C (0.0000)

China 12 C  (0.0000)

Australian 2 C (0 .0086)

Japan 1 C (0.0023)

China  1 C (0.0043)

China Dong 3 C  (0.0004)

Japan 2 C (0.0000)

Japan 10 C (0 .0000)

Japan 11 C (0 .0000)

China 7 C  (0.0047)

China 9 C  (0.0047)

China Dong 1 C (0.0047)

Japan 9 C (0.0047)

Japan 12 C (0 .0000)

Japan 13 C (0 .0000)

Japan 14 C (0 .0000)

Sweden 5 C (0.0000)

Sweden 6 C (0.0000)

Sweden 9 C (0.0000)  
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