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Results

1. Amplification of extracted DNA samples using PCR:
Strict precautions were followed to avoid cross contamination and

appropriate negative and positive controls were included during DNA

extraction and PCR amplification steps.

The electrophoresis shows the presence of specific PCR product band
visualized by ethidium bromide in agarose gel at the expected molecular
weight for surface antigen (HBsAg) =1200bp (Fig. 5) and = 800 bp for
pc/core region (Fig. 6).
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Fig. (5): Agarose gel electrophoresis of surface antigen of HBV showing expected
molecular weight. Lane (1): Molecular weight marker. Lane (2, 3, 4):
samples of HBsAg.
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Fig. (6): Agarose gel electrophoresis of HBV Corel (pc/core.) showing expected
molecular weight. Lane (1): Molecular weight marker. Lane (2): HBV
sample.

2. Nucleotide sequencing of Surface antigen and Core
antigen:

The conditions for performing highly amplified PCRs must include

controls to ensure that any sequence changes found are not an artifact of
PCR fidelity itself. HBV Surface antigen and Core antigen coding regions
sequences were successfully amplified. All isolate in this study submitted to
genbank database and accession numbers for each isolate presented in the
table (2). Nucleotide sequencing of Surface antigen and Core antigen were
shown in figures for HBV Ag S1 Fig. (7), HBVAgQS2 Fig. (8), HBV Ag S3
Fig. (9) and HBV corel (pc/core) Fig. (10).

Genbank Accession Genbank Accession
Isolate Name Isolate Name
numbers numbers

HBV Ag S1 JF304298 HBV Ag S3 HM014050

HBV Ag S2 HMO014050 HBV Corl JF304297

Table (2): Genbank Accession numbers of each Isolate
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Fig. (7) : Nucleotide sequence of HBV Ag S1.
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Fig. (8) : Nucleotide sequence of HBV Ag S2.
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Nucleotide sequence of HBV Ag S3.
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Fig. (10): Nucleotide sequence of HBV Corl (pc/core).
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3. Bioinformatics analysis:

Twenty out of hundred HBV DNA samples that were positive by
complete HBsAg (presl/pres2/s) and HBcoreAg PCR, using previously
published primers. Three selected isolates were chosen to be amplified for
the HBV. The results of sequence of the new isolate samples were compared
with 8 reference HBV /A to H genotypes. The percent of divergence and
identity between them was reported (all reference sequences were retrieved
from Genbank). Phylogentic tree was constructed with 8 references HBV/A-
H genotypes to identify the genotype of the isolates. Additional phylogenetic
tree was constructed against 87 reference genotyped HBV /D were retrieved
from GenBank to confirm that the new isolates are fall under the
subgenotype D. Another alignment between the new isolates with circulated
HBV/D in Egypt to clear the mutation between the Egyptian isolates
retrieved from Genbank with accession number showed in table (3). The
percent of divergence and identity between the new isolate samples and
circulating HBV/D in Egypt was reported. Phylogenetic tree constructed
between references HBV/D, new isolates and circulating HBV/D in Egypt
clearing the relation between all isolate. Because of the important of DNA
translation sequence to protein to determine the effect of mutation in DNA
on protein composition alignment between protein translations of reference
HBV/D, new isolate and circulating HBV/D in Egypt was clearing the
differences between them. In the following we will present the results of
HBsAg (presl/pres2/s) and HBcAg ( pre core /Core) .
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3.1. Bioinformatics analysis of Surface antigen:

3.1.1. Alignment Surface antigen with HBV/A-H reference:

A genetic classification of HBV strains based on nucleotide divergences
of 8% or more between the strains, enabled the identification of eight groups
of clones and designated A to H genotypes. Using the nucleotide sequence
of the partial genome, surface antigen was performed on three HBV isolates
from Egyptian patient. In this study, the Surface antigens of representatives
of HBV Ag S1 to HBV Ag S3 were sequenced to establish their

phylogenetic relationship to the genomic groups.

To genotype HBV accurately and robustly, sequence comparisons of
the partial genomic sequences of the HBsAg isolates, sequence alignment
was performed for surface antigen using Megalign (DNASTAR, Window

version 3.12e).

Multiple-alignment algorithm in Megalign (DNASTAR, Window
version 3.12e) populated with sequence, surface antigen sequence of the
HBYV, obtained from Egyptian patient with sequences of eight reference
genotypes (A to H), sequences retrieved from the GenBank, (Fig. 11). Our
present isolates showed variations among all published sequences with close
related to genotype D.
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Fig. (11): Alignment of HBVsAg( presl/pres2/s) gene sequences of the new isolates and eight
reference genotypes (A, B, C, D, E, F, G and H) retrieved from GenBank.
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Nucleotide identity and divergence between the three isolates (HBV Ag
S1, HBV Ag S2 and HBV AgS3) region sequence corresponding to eight
human HBV strains belonging to genotypes A to H were determined in
Table (3). The percent nucleotide identity between the Egyptian strains and
genotype D was ranged from 97.9 to 98.2% indicating how closely related
with divergence rang from 1.8 to 2.1 %. According to divergence and
identity percent of the three isolates, it showed the close relatedness to each

other by recording 0.9% divergence between each other and identity reached

99.2%.

Table (3): Mean percent nucleotide identity and divergence between the surface
antigen sequence of the new isolates and eight human HBV strains

belonging to genotypes A to H retrieved from GenBank.
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The phylogenetic analysis of the surface antigen of the three isolated
sequences with eight GenBank HBV genotypes (A to H) references
sequences (Fig 12) showed eight distinct clusters corresponding to the HBV
genotypes (A to H), however genotype D, clustered with the three isolated
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sequences. Phylogenetic tree of the three sequences generated in this study
with this tree, established that the new isolates are relatively tight t0 subtype
HBV/D.

Lﬁ+ +HBVAgs S gene (B)
*HBVAgs S gene (A)

ssr—* HBVAgS2 § gene
QE: HBVAgS1S gene

HBVAgS3 S gene
& ——— HBVAgs S gene (D)
5 +HBVAgs S gene ()
y +HBVAgs S gene (G)
66 +HBVAgs S gene (C)
100 *HBVAgs S gene (H)
*HBVAgs S gene (F)

100

0.040

Fig. (12): Phylogenetic tree constructed of the surface antigen of HBV AgSl, HBV
AgS2 and HBV AgS3 using the entire nucleotide sequences (A to H)
genotypes retrieved from GenBank. Genetic distance is indicated below the
tree.

Additional phylogenetic tree was constructed using the entire nucleotide
sequences against 87 reference sequence genotyped HBV/D from different
countries, were retrieved from GenBank. Reference sequences are denoted
by accession numbers and the country of origin. The HBV isolates are
illustrated in Fig. (13).The new tree confirmed the previous one and

indicates that the new isolates are fall under the subgenotype D.
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3.1.2. Alignment of isolated Egyptian HBV 2010 with currently

circulated HBV/D in Egypt of Surface antigen:

To determine whether the isolated Egyptian HBV is related to the
currently circulating strains, alignment of nucleotide sequences of the
surface antigen of the isolated Egyptian 2010 with comparison to previously
isolated Egyptian reference sequences and their accession numbers that
submitted to GenBank database were shown in table (4) with comparison to
the related genotype D (Fig. 14). The isolated Egyptian HBV 2010 is much
more related to the isolated Egyptian HBV strains that submitted to
GenBank database with the accession numbers at table (4) with some
mutation which reported in table (5) for HBVAgSL1 at nt. 204, 873, 889 and
share HBV AgS2 at nt. 391. HBVAQS2 characterized by mutation at nt. 385,
733, 873 and 898 and share HBVAg3 at nt. 286. HBVVAQS3 share isolate
Egy.104709 at nt 918, 1110.finally all Egyptian isolate shred mutation at nt.
80, 126, 156, 289, 373, 485, 622, 625,and 842 but Egy.104711 defer from
them at nt. 65and 441.

Table (4): The accession numbers of the Egyptian HBV strains that submitted to

GenBank database.
Reference Isolated G d Accession
Egyptian strain ene sequence numbers
Egy. 104709 HBsAg(Presl/Pres2/s) genes and AB104709
HBCcAg (pc /core) genes.
Egy 104711 HBsAg(Pres1/Pres2/s) genes and AB104711
HBCcAg (pc /core) genes.
Egy 104712 HBsAg(Presl/Pres2/s) genes and AB104712
HBCcAg (pc /core) genes.
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Tahle (5) : Positions of mutations at Nucleotide level between the circulating HBV/D in Egypt and
reference HBV/D with HBV AgS1, HBV Ag 52 and HBV AgS3 isolaks.
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Results

Nucleotide identity between the new isolate samples and circulating HBV/D
in Egypt was averaged from 98.4 to 99.5 % indicating how closely related,
while divergence was ranged between 0.5 - 1.7%. The percent nucleotide
identity between as shown in (Table 6). Nucleotide identity and divergence
percentage between the isolated Egyptian S gene with genotype D were
ranged from 97.9% to 98.1% and from 1.8% to 2.1% respectively.

Table (6): Nucleotide identity and divergence percent between surface antigen
sequence of the new isolates HBV AgS1 , HBV AgS2 and HBV AgS3 with
genotype D and the three circulating Egyptian HBV strains with the
accession numbers (Egy. 104709, Egy 104711 and Egy. 104712).

Percent ldentity

1123 |4/|5/|6]|7
1 | 993 988 [98.8 |98.7 [995) 984 | 1 AB104709 Eqypt-1.seq
2o B o5 984 [98.4) 088 [98.1 | 2 AB104711 Egypt-1.seq
213 1216 986 (985|986 /%82] 3 |  AB104712 Egypt-t.seq
%i 4 1121614 -99.2 99.1 1979 4 HBVAgS1S gene-1.seq
5 5 113 (17]) 15| 08 [ 02 |o79] 5 HBVAGS2 S gene-1.seq
6 [05)12 (140908 st s HBVAGS3 S gene-1.seq
7 (161918202118 - 7 HBVAgs S gene (D)-1.seq
1123 ]4|5]|6]7

Phylogenetic analysis was performed on surface antigen sequences
representing genotype D with three circulating Egyptian HBV strains with
the accession numbers (Egy. 104709, Egy 104711 and Egy. 104712).

The genotypes D determined sequences in this study of the surface
antigen region matched to great extend with three patterns (HBV AgSl.
HBV AgS2 and HBV Ag S3) obtained with surface gene region sequences.
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Results

The three strains were matched exactly with each other and come from the
same point. Despite this similarity, genotype D sequences clustered with the
all Egyptian HBV strains (Fig. 15). Genetic distance is indicated below the
tree. HBV AgS3 was most frequently detected followed by HBV AgS1 and
HBV AgS2. All Egyptian clustered with genotype D (Fig. 15).

+HBVAgs § gene (D)
7 + AB104711 Egypt
——— AB104709 Eqypt

35} +HBVAgS1S gene
) +HBVAgS2 S gene
—— HBVAgS3 § gene
+ AB104712 Egypt

0006

Fig. (15): Phylogenetic tree constructed of the S gene region of the three HBV AgS
2010 representing genotype D with three circulating Egyptian HBV strains
with the accession numbers (Egy. 104709, Egy 104711 and Egy. 104712).

At the level of AA, the two Egyptian isolates 2010 HBV (AgS1AgS2
and AgS3) are related to each other with some mutation reported in table (7).
It is clear to note that there are six mutations at the same positions recorded
in the three isolates and circulating HBV/D in Egypt compared with
reference D. HBV AgS1 characterized with the mutation at AA. 88 and 296,
HBV AgS2 also characterized by mutation at position 244. On the other
hand HBV AgS3 show identical with isolate with accession number ( Egy.
104709 ) at position 306 and 370 except at AA 22 it share the other two new
isolates.
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Fig (16): Alignment of deduced amino acid sequences in the HBsAg ( presl/pres2/S) gene of HBV isolates
obtained in this study from Egyptian (HBV AgSl1l, HBV AgS2and HBV AgS3) corresponding to the
isolated Egyptian HBV strains with the accession numbers of that submitted to Genbank database with
reference genotypes D.
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Table (7): Positions of mutations at protein level between HBV AgS1,
HBV Ag S2 and HBV AgS3 isolates with the circulating

HBV/D in Egypt and reference HBV/D.
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Results

3.2. Bioinformatics analysis of Core antigen:

3.2.1. Alignment of Core antigen with HBV/A-H reference
genotypes:

For sequence comparisons of the partial genomic sequences of the
HBCAg isolates, sequence alignment was performed for Core antigen
(pc/core region) using the multiple-alignment algorithm in Megalign
(DNASTAR, Window version 3.12¢).

Comparison of the consensus of HBcAg sequences to be amplified for
the HBV genome region corresponding to nts 1 to 770 with reference eight
genotypes (A to H) sequences retrieved from the GenBank. The partial
genome for Core region sequence of HBV was obtained from our Egyptian
patient with chronic hepatitis. When compared with previously reported
major genotypes HBV A to H using Megalign (DNASTAR, Window
version 3.12e) revealed that these strains were very closely related to

genotype D (Fig. 17).

Nucleotide identity and divergence between the Core antigens sequence
from the same Egyptian (HBV AgS1) corresponding to eight human HBV
strains belonging to genotypes A to H were determined in Table (8). It
showed high overall identity (93.6%) with genotype D and divergence
(4.7%). The results of identity and divergence improved that this isolate
related to genotype D.
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Fig. (17): Alingnment of partial Core antigen

sequences of the new isolate and eight reference genotypes
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Results

Table (8): Mean percent nucleotide identity and divergence between the pc/core gene
region sequence of the Egyptian isolates 2010 and eight human HBYV strains
belonging to genotypes A to H.

Percent Identity
[ 1 ]2 [3 ][4 |5 |6 |7 |89

1 -I 89.1 190.0 |88.4 |91.2 |90.5 |87.4 |83.5|85.6 | 1 HBV (A) cor+precor .seq
2 | 8.1 - 89.0 | 88.2 |93.6 |92.9 |84.5(82.3 |82.1| 2 HBV Ag1 cor+precor .seq
3 |88 198 _ 95.6 {91.3 190.0 |89.4 |83.8 |86.1 | 3 HBV (B) cor+precor .seq
; 4 110.0 |[104 | 43 - 90.1 |189.4 |88.2 827 |84.9 | 4 HBV (C) cor+precor .seq
%' 5 |73 |47 |87 |95 - 95.1 1882 |83.4 (845 | 5 HBV (D) cor+precor .seq
£ 176 |79 54|07 104 45 [ 670852856 6 HBV (E) cor+precor .seq
- 7 |11.2 (133102 |11.1 114|122 - 834 1918 | 7 HBV (F) cor+precor .seq
8 [10.8 [11.9 114|124 (117 ] 98 |114 - 822 | 8 HBV (G) cor+precor .seq
9 [13.1]16.3 134 |14.4 (149|138 | 83 [12.4 P 9 HBV (H) cor+precor ..seq
1 234567 ]8]09]

A phylogenetic tree based on the Core antigen sequence, compared with
HBV genotypes (A-H) retrieved from GenBank, showed that HBV Corl
clustered within genotype D, as illustrated in Fig. (18) by using Megalign
(DNASTAR, Window version3.12e).

+HBV(H)
g HBVIF)

4
i) HBVG)

1 +HBV(C)
& & m*—' HBVI(B)

+HBV(A)
+ HBVE)
in HBV Core 1
HBV(D)

0,040

Fig. (18): Phylogenetic tree constructed of the Core antigen of HBV Agl using the
entire nucleotide sequences (A to H) retrieved from GenBank.

Phylogenetic tree was constructed for HBV isolate from Egyptian
patient using the entire nucleotide sequences against 87 reference genotyped
HBV/D were retrieved from GenBank. Reference sequences are denoted by
accession numbers and the country of origin (Fig. 19).

73



Results

'Sayoue.Iq Urew syl JO SSpouU 3y} 18 UMOYS aJe sanjeA deujsiooqg

'9941 3Yl MOJaq paledlpul SI aJuelsip J1suss -ulbio Jo A1unod syl pue siaquinu UOISS3dde AQ palousp
ade $a0UaNnbas aouals)ay Mueguas) WOo4) pPaAslilad so1e|osl Q/AdH /8 pue sole|osl ausb 8409/9d juasaad

(61) ‘614

ay1 Buisn poylaw Buiuiol-anoqybiau syl Ag pa1anaIsuod ssousnbas ap11oajonu a41ua Jo 9341 d1suabojAyd

EU594400 EStonia
6 EU594416 Kemererovo
() EU594410 EStonia

L

EU594401 EStonia
a, EU594415 Kemererovo
0, EU594431 Krasnoyarsk

o

1@

EU594403 EStonia

70, EU594408 EStonia
66, EU594428 Khazakstan
57 EU594423 Khabarovsk

69

EU594422 Khabarovsk
17— EU594399 Chita

L EU594425 Khabarovsk
EU594398 Chita

EU594426 Khabarovsk
EU594436 Krasnoyarsk
EU594382 Volga Region
EU594435 EStonia
DQ111987 Mongolia
EU594434 EStonia
AY233295 South Africa
AY233291 South Africa
AY233292 South Africa
AY233294 South Africa
AY233296 South Africa
AY233293 South Africa
AJ344117 France
AJ131956 Germany
AB188244 Uzbekistan
EU594396 Khazakstan
AB222711 Uzbekistan
AF121241 Turkey
AY945307 India
EU594397 Uzbekistan
AB246348 USA
AY161157 India
AB246347 India
AF280817 China
AY721609 Turkey
AY721606 Turkey
AB222712 Uzbekistan
AB104711 Egypt
AB104709 Egypt
AY721608 Turkey
AY721607 Turkey
AY721605 Turkey

HBV core 1
AB222710 Uzbekistan

AB126581 Russia

AY721612 Turkey

AB222713 Uzbekistan
Y07587 Germany

X02496 Latvia

AY741797 Iran

AB104712 Egypt

AB048703 Australia
AB048702 Australia
ABO033559 Papua New Guinea

DQ315779 India

AF121240 Turkey
AB109476 Japan
AB205126 Japan
AB267090 Japan
AB078033 Japan
AB078032 Japan
AB116266 Japan
AB109475 Japan
AB120308 Japan
AB110075 Japan
AB210822 Japan
AB090270 Japan

AY090453 Sweden

AB205127 Russia

AJ627223 Spain

AJ627220 Spain
— EU594406 EStonia

41l EU594404 EStonia
EU594433 Yakutsk

87 EU594430 Krasnoyarsk

EU594424 Khabarovsk

Z35716 Poland

EU594421 Khabarovsk

eu594432 Krasnoyarsk
EU594405 EStonia

EU594402 EStonia
65, EU594427 Khabarovsk
EU594407 EStonia

EU594409 EStonia

74



Results

3.2.2. Alighment with currently circulating HBV/D in Egypt at

Core antigen:

Alignment of nucleotide sequences of the Core antigen region of the
isolated Egyptian 2010 with comparison to previously isolate Egyptian
reference sequences and their accession numbers that submitted to GenBank
database were shown in table (3) with comparison to the related genotype D
(Fig. 20). The isolated Egyptian HBV 2010 is much more related to the
circulating Egyptian HBV strains with identity percent ranged from 94.7 to
95.3% and diverge of 2.9 to 3.6% were reported in table (9). Nucleotide
identity and diverge with genotype D were 93.6% and 4.7% respectively.

Table (9): Nucleotide identity and divergence between Core antigen sequence of
HBV 2010 corresponding to genotype D and circulating Egyptian HBV strains.

Percent Identity
1 2 3 4 5

B 936|047 953 953
47 |EERl 97.0 [97.1 971
36 | 3.1 (I 98.1 | 98.1
29 |29 | 2.0 || 100.0
29 129 |20 |00 [

1 2 3 4 5

HBV Ag1 cor+precor .seq

HBV (D) cor+precor .seq

Egypt AB104712 cor+precor .SEQ
Egy104709 cor+precor .SEQ
EGY104711 cor+precor .SEQ

Divergence

B WIN|—-
[ I I >N B % I I (N T PN

HBYV isolate was grouped into genotype D by phylogenetic analysis
based on partial core region (Fig. 18).Changing of nucleotides from
genotype D at nt. positions summarized in table (10) at nt. 83, 96, 231, 249,
279, 280, 285,287, 292, 356, 417, 432 and 489. These substitutions may

affect structures of AA or not according to at which places they happened.
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Fig. (20): Alignment of nucleotide sequences of Core antigen region of the isolated Egyptian HBV with
comparison to the isolated Egyptian HBV strains that submitted to Genbank database with the accession
numbers (Egy. 104709, Egy 104711 and Egy 104712) and genotype B and D.




Results

Table (10): Positions of mutations at Nucleotide level between HBV Core 1
isolate with the circulating HBV/D in Egypt and reference HBV/D.
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Results

The genotypes determined of pc/core region sequence of HBV Corel,
the Egyptian isolates 2010 with reference sequences representing genotype
D retrieved from the GenBank and circulating Egyptian HBV strains with
the accession numbers (Egy. 104709, Egy 104711 and Egy. 104712).
Genotype D generated with the same clustered with Egy. 104709, Egy.
104711 and HBV Corel (Fig.21).

— Eqypt AB104712
906! Egy104711
1] 4 Egypt 104709

+HBV Core 1

+HBV(D)
0011

Fig. (21): Phylogenetic tree constructed of the Core antigen of HBV Corel
representing genotype D with three circulating Egyptian HBV strains with
the accession numbers (Egy. 104709, Egy 104711 and Egy. 104712).
Amino acid alignment of nucleotide sequences of the Egyptian HBV
Core antigen were 219 amino acids long corresponding to the isolated
Egyptian HBV strains with the accession numbers of that submitted to
Genbank database (Egy. 104709, Egy 104711 and Egy. 104712) with
reference genotypes D (Fig.22). Changing the amino acid in Egy Corel at
position 28, 93, 95, 96 as well as 98 than genotype D and other Egyptian
circulating strains (Fig.22). Compared with reference genotype D, amino
acids substitution of HBV Core 1, 2010 had been detected with the location
of mutations at AA103, 109, 180 and 185 (Table, 11).
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Fig (22): Amino acid alignment of nucleotide sequences of the pc/core region of the isolated Egyptian HBV

corresponding to the eight human HBV strains belonging to genotypes A to H submitted to
Genbank
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Table (11): Positions of mutations at protein level of Core antigen between the
HBYV Corel and-circulating HBV/D in Egypt and reference HBV/D
with HBV Core 1 isolate.
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