DAFTAR PUSTAKA

Alavian SM., Carman WF., Jazayeri SM, et all. 2013. HBsAg variants;
Diagnostic-escape and diagnostic dilemma. Journal of Clinical
virology. 57 (2013) 201-208

Bartholomeuz A & Locarnini S. 2001. Hepatitis B virus mutants and
fulminant Hepatitis B: fitness plus phenotype. Hepatoloy; 34:432-
435

Bruneto MR., Giarin M, Saracco, et all. 1993. Hepatitis B virus unable to
secrete a Antigen and response to interferon in Chronic Hepatitis B.
Gastroenterology. 8345-850

Carman WF., Jazayeri M., Basuni A, et all. 2005. Hepatitis B surface
antigen (HBsAg) variants. In: Thomas HC, lemon S and Zuckerman
AJ editors. Viral Hepatitis. Third edition. USA; Blackwell Publishing.
P 225-241

Chayama K, Suzuki Y, Kobayashi M, et all,1998. Emergence and takeover
of YMDD motif mutant hepatitis B virus during long-term lamivudine
therapy and re-takeover by wild type after cessation of therapy.
Hepatology; 27: 1711-6.

Chiou H.L.,.Lee T.S., Kuo J., et all. 1997. Altered antigenecity of ‘a’
determinant variants of hepatitis B virus . J. Gen. Virol; 78;2639-
2645

Chu CM, L.Y. 2007 .Chronic hepatitis B virus infection acquired in
Childhood: Special emphasis on prognostic and therapeutic
implication of delayed HBeAg seroconversion . J Viral Hepat 14 (3:
147-152).

Coleman . P. F. 2006. Detecting Hepatitis B Surface Antigen Mutans.
Emerging Infectious Diseases * www.cdc.gov/eid * Vol. 12, No. 2,
February.

Corey, R.L. 2008. Farmakoterapi Hepatitis B dan C, Update. Terjemahan
Dlyrawati. 2011

Dandri M & Locarnini S. 2012. New insight in the pathobiology of hepatitis
B virus infection.



86

Danny KW, Tanaka Y, Lai CL, et all. 2007. in Hepatitis B Virus Core-
Related Antigens as Markers for Monitoring Chronic Hepatitis B
Infection. J of Clin Microb, Dec, 3942-47

Dienstag JL & lIsselbacher KJ. 2005. Acute Viral Hepatitis. In Kasper
DL,Braunwald E, Fauci AS, Hauser SL, Longo DL and Jameson
JL,Harrison’s Principles of Internal Medicine. 16 th ed. Mc Graw-
Hill,1822-1838.

Dienstag JL, Perrillo RP, Schiff ER, et all. 1995. A preliminary trial of
lamivudine for chronic hepatitis B infection. N Engl J Med; 333:
1657-61.

Dienstag JL, Schiff ER, Wright TL, et all.1999. Lamivudine as initial
treatment for chronic hepatitis B in the United States. N Engl J Med;
341: 1256-63.

Fattovich G, B. F & Donato F. 2008. Natural history of chronic hepatitis B:
special emphasis on disease progression and prognostic factors. J
Hepatol. 2 Feb;48: 335-352.

Fattovich G & Zagni |., 2004. Natural History of Hepatitis B and Prognostic
factors of Disease progression. Management of patients with viral
hepatitis , Paris. 203- 220

Feitelson M.A. Biology of disease: biology of Hepatitis B virus variants
Lab. Invest. 1994;3:324-349

Fung.S.K & Lok A.S. 2004. Management of hepatitis B patients with
antiviral resistance. Intrnational medical press. Antiviral therapy 9;
1013-1026

Ghany M.G., Ayola B., Villamil F.G., et all. 1998. Hepatitis B virus mutants
in liver transplant recipients who were reinfected despite Hepatitis B
Immune Globulin prophylaxis. Hepatollogy; 27: 213-221

Guidotti, L. G. 1999. Viral Clearance Without Destruction of Infected Cell
During Active HBV Infection , Science: 284, 825-229

Hadziyannis SJ, Papatheodoridis GV, Vassilopoulos D. 2003. Treatment
of HBeAg-negative chronic hepatitis B. Semin Liver Dis ; 23: 81-8.

Handojo |I. 2004. Imunoassai Terapan pada beberapa penyakit Infeksi.
Airlangga university press. Surabaya



87

Harrison T.J. 1999. Genetic variants of HBV. in Koshy R., caselmann
W.H.eds, Hepatitis B virus. Molecular mechanism in disease and
novel strategies for therapy. Imperial College, London.

HC Thomas, T. M. 1998. Pathogenesis of chronic hepatitis B In
Zulkarnaen and  Thomas  (Eds) Viral Hepatitis.second
edition(Churchil Livingstone): 39, 36-42.

Heathcote J. 2003. Treatment of HBe antigen-positive chronic hepatitis B.
Semin Liver Dis ; 23: 69-80.

Heo J & Cho M, 2004. Detection of YMDD Motif Mutants by
Oligonucleotide Chips In Lamivudine Untreated Patients with
Chronic Hepatitis B Virus Infection, J Korean med Sci, 19: 541-6

Hoofnagle J.H. 1995.Hepatitis B. In: Hanbrien W.S., Schaffer F.eds.
gastroenterology 5th ed: 3:2062-2070

Hsu H.Y., Chang M.H., Ni Y.H., et all. 1997. Surface gene mutants of
hepatitis B virus in infants who develop acute or chronic infection
despite immunoprophylaxis hepatology; 26:786-791

Hsu H.Y., Chang M.H., Ni Y.H., et all. 1999. Changes of hepatitis B
surface antigen variants in carrier childreen before and after
universal vaccination in Taiwan. Hepatoly; 30:1312-1317

Huang ZM, Huang QW, Qin YQ, et all. 2005. YMDD mutations inpatients
with chronic hepatitis B untreated with antiviral medicines. World J
Gastroenterol; 11: 867-70.

Jawetz, Melnick, Adelberg. 2008. Mikrobiologi Kedokteran. Penerbit Buku
kedokteran. EGC. Jakarta

JP, V. 2005. The Natural History of Chronic Hepatitis B Virus Infection
Journal of Clinical Viral. 34: S139-S1142.

Kementrian Kesehatan Republik Indonesia. Badan Litbang Kesehatan.
Laporan Riskesdas Biomedis. (2008). http://perpustakaan
Jitbang.depkes.go.ig/otomasi//index.php. (diakses 6 juni 2013)

Lavanchy D. (2004). Hepatities B virus epidemiology, disease burden,
tratment and current and emerging prevention and control
measeures. Journal Viral hepatology;11: 97-107.



88

Kann M. 2002. Structural and Molecular Virology. In: lai CL and Locarnini
S, editors hepatitis B virus, human virus guides 1. London: Internat
med press: 9-41

Kalinina T.,Riu A., Fischer L., Will H., et all. 2001. Sternecdomaint
hepatitis B virus population defective in virus secretion because of
several S-gene mutations from a patient with fulminant hepatitis
Hepatology 2001;34:385-394

Kidd-Ljunggren, K &,Simonsen O. 1999. Reappearance of hepatitis B 10
years after kidney transplantation. New Eng J med; 341;127-128

Kobayashi S, Ide T, Sata M., et all. 2001. Detection of YMDD motif
mutations in some lamivudine-untreated asymptomatic hepatitis B
virus carriers. J Hepatol; 34: 584-6.

Lai CL, Dienstag J, Schiff E, et all. 2003. Prevalence and clinical
correlates of YMDD variants during lamivudine therapy for patients
with chronic hepatitis B. Clin Infect Dis ; 36: 687-96.

Lau DT, Khokhar MF, Doo E, et all. 2000. Long- term therapy of chronic
hepatitis B with lamivudine. J Hepatology; 32: 828-34.

Leung NW, Lai CL, Chang TT, et all. 2001. On behalf of the Asia Hepatitis
Lamivudine Study Group. Extended Ilamivudine treatment in
patients with chronic hepatitis B enhances hepatitis B e antigen
seroconversion rates: results after 3 years of therapy. J Hepatology;
33: 1527-32.

Liaw YF, Leung NW, Chang TT, et all. 2000. Effects of extended
lamivudine therapy in Asian patients with chronic hepatitis B. Asia
Hepatitis Lamivudine Study Group. Gastroenterology; 119:172-80.

Liaw YF, Sung JJ, Chow WC, et al. 2004. Lamivudine for patients with
chronic hepatitis B and advanced liver disease. N Engl J Med; 351:
1521-31.

Liaw YF. 2005. The current management of HBV drug resistance.J Clinical
Virol; 34 Suppl 1: 143-6.

Liaw.Fan.Y. 2009. Hepatitis B virus Infection. www.thelancet.com Vol 373
February 14.

Lim CK, Tan JTM, Khoo JBS, Ravichandran et all. 2006. Correlations of
HBV genotypes mutations affecting HBeAg expression and



89

HBeAg.anti Hbe status in HBV carriers Int Journal medical. Sci; 3
(1): 14-20

Locarnini, S. 2003. Molecular virology and the development of resistant
mutants: implications for therapy. Semin Liver Dis; 25 Suppl 1: 9-
19.

Locarnini, S & Mason, W.S., 2006. Celluler and virolgical mechanism of
HBYV drug resistance. Journal hepatology 44 . 422-431

Locarnini, S. 2004. Molecular virology of hepatitis B virus. Seminar in Liver
Diseases; (24) Suppl.1. 3-10

Locarnini, S.A .1998 Hepatitis B virus surface antigen and polymerase
gene variants: Potential virological and clinical significance.
Hepatology; 27:294-297

Lok AS, Lai CL, Leung N, et all. 2003. Long-term safety of lamivudine
treatment in patients with chronic hepatitis B.Gastroenterology; 125:
1714-22.

Lok., Cursano C, et all. 2000. Evolution of hepatitis B Virus Polymerase
gene mutations in Hepatitis B e Antigen-negative patients recieving
Lamivudine Therapy. J of gastroentero and hepatology; 1145

Marcellin P, Lau GK, Bonino F, et all. 2004. Peginterferon alfa-2a alone,
lamivudine alone, and the two in combination in patients with
HBeAg-negative chronic hepatitis B. N Engl J Med; 351: 1206-17.

Matsuda, M., Suzuki F., Suzuki Y., et all. 2004. Low rate of YMDD motif
mutations in polymerase gene of hepatitis B virus in chronically
infected patients not treated with lamivudine. J Gastroenterol; 39:
34-40.

Millich D, L. T. J. 2003. Exploring the Biological Basis of Hepatitis B e
Antigen in Hepatitis B Virus Infection.Hepatology 36: 1075-1086.

Muladno. 2002. Seputar Teknologi Rekayasa Genetika. Penerbit Pustaka
Wirausaha Muda. Jakarta

Muljono. H.D. 2009. Aspek Biomolekuler pada Hepatitis B Kronis
Persistensi dan resistensi. Lembaga Eijkman Jakarta Indonesia.
Slide presentation.



90

Muljono. H.D. 2011. Development of Resistant Mutans. What should we
know to minimize resistance. Pertemuan limiah Nasional ke-XVIlII
PPHI - KONAS XV PGI-PEGI Surakarta,Slide presentation.

Putra, S.T, 1997. Biologi Molekuler Kedokteran. Airlangga University
Press. Jakarta

Pollicino T., Zanetti A.R., Cacciola I.,et all. 1997. Pre S2 defective
Hepatitis B virus infection in patients with Fulminant Hepatitis.
Hepatology ;26;495-499

Runkel L., Fischer M., Schaller H et all. 1993. Two codon insertion
mutations of the HBx define two separate regions necessary for its
trans-ctivation function. Virology 197:529-536

Scalm SW. 2009 . Natural History of Chronic Hepatitis B in European
Countries." available at: accessed 12 Januari 2013

Schildgen V.,Ziegler S.,Tillmann RL.,et all. 2010. Novel mutation in YMDD
motif and direct neighbourhood in a child with chronic HBV-infection
and clinical lamivudine and adefovir resistance-a scholarly case.
Journal virology 7;167

Seeger C & Mason W.S. 2000. Hepatitis B virus Biology. Mol. Biorev;
64;51-68

Severini A, Liu XY, Wilson JS, et all. 1995. Mechanism of inhibition of duck
hepatitis B virus polymerase by (-)-beta-L-2'3'- dideoxy-3'-
thiacytidine. Antimicrob Agents Chemother; 39: 1430-5.

Sharifi. Z., Yari F.Y., Gharebaghiyan A., et all. 2012. Sequence analysis of
the Polymerase Gene in Hepatitis B virus infected Blood Donors in
Iran. Archives of iranian medicine, Vol 15, Number 2,

Sharma SK, S. N. & Chwla Y. 2005. Hepatities B Virus: Inactive Carriers.
Virol J: 2:82.

Soemoharjo, S. Gunawan S. 2008. Hepatitis Virus B. Edisi 2. Penerbit
Buku kedokteran. Jakarta

Sudoyo.W.A., 2009. Buku Ajar lImu Penyakit Dalam. Jilid |. Edisi IV.Pusat
Penerbitan IPD. FK-U

Susan | le, Thedja M.D., Roni M., et all. 2010. Prediction of conformational
changes by single mutation in the Hepatitis B virus surface antigen



91

(HbsAg) identified in HbsAg negative blood donors. Virology
Journal 7; 326

Takada, S & Koike, K. 2009. Three sites of hepatitis B virus X protein
cooperatively interact with cellular proteins. Virology; 205:502-510

Thedja, M.D., Roni, M., Harahap. A.R., et all. 2010. Occult hepatitis B in
blood donors in Indonesia: altered antigenicity of the hepatitis B
virus surface protein. Hepatologi Int 4; 608-614

Tiolllais P., Pourcel C., Dejean A., et all. 1995. The hepatitis B Virus.
Nature; 317;489-495

Torresi, J & Silveira L.E. 2002. Restorant of replication phenotype of
Lamivudine resistant Hepatitis B Virus Mutants by compensatory
changes in the “fingers” subdomain of the viral polymerase selected
as a consequence of mutations in the overlapping S gene. Virology
299; 88-99

Tuncbilek S. 2008. Lamivudine resistance in untreated chronic hepatitis B
patients in Turkey, Turk J gastroenterol, 19,(2) : 99 — 103

Turyadi. 2010. Mutasi basal core promoter ( BCP) dan precore virus
hepatitis B pada perjalanan infeksi hepatitis B kronis. Tesis
Magister sarjana Jurusan Immunologi Fakultas Kedokteran.
Universitas Indonesia.

Wang, G. H & Seeger C. 1993. Novel mechanism for reverse transcriptase
in hepatitis B viruses. J Virol; 67; 6507-6512

Wallace L.A., Echevarnia. J.E., Echevarria J.M., Carman W.F. 1994.
Molecular characterization of envelope antigenic variants of
Hepatitis B virus from Spain. J. Infect Dis; 170:1300-1303

Weinberg K.M., Bauer T., Bohm S., Jilg W. 2000. High genetic variability
of the group spesific a-determinant of hepatitis B virus surface
antigen HBsAg and the corresponding frament of the viral
polymerase in chronic virus carriers lacking detectable HBsSAg in
serum. J Gen Vir; 81:1165-1174

Wright TL. 2004. Clinical trial results and treatment resistance with
lamivudine in hepatitis B. Seminar Liver Dis; 24 Suppl 1: 31-6.

Yuwono, T. 2006. Biologi Molekuler. Laboratorium Mikrobiologi Fakultas
Pertanian. Universitas Gadjah Mada. Penerbit Erlangga. Jakarta.



92

Zoulim F., Dannaoui E., Borel C, et all. 1996. 2'3"-dideoxy-beta-L-5-
fluorocytidine inhibits duck hepatitis B virus reverse transcription
and suppresses viral DNA synthesis in hepatocytes, both in vitro
and in vivo. Antimicrob Agents Chemother; 40: 448-53.

Zoulim. F., Durantel. D., Deny. P., et all. 2009. Management and
prevention of drug resistance in chronic hepatitis B. Liver
International 29. 108-115



Lampiran 3 Daftar Subjek Penelitian

No Kode Jenis Umur Asal
Kelamin ( tahun)
1 580779 L 18 Makassar
2 590848 L 45 Makassar
3 L-10-F2 L 43 Makassar
4 I-1A-K2 L 40 Makassar
5 595500 L 63 Makassar
6 593777 L 60 Makassar
7 592524 L 59 Makassar
8 L 65 Makassar
9 594199 L 40 Makassar
10 526158 L 30 Makassar
11 177168 L 61 Makassar
12 075134 L 38 Makassar
13 595156 P 54 Makassar
14 595993 L 20 Makassar
15 008691 L 59 Makassar
16 597689 L 28 Makassar
17 597705 P 48 Makassar
18 597294 L 40 Makassar
19 595222 L 38 Makassar
20 415782 P 40 Makassar
21 604433 L 26 Makassar
22 600587 P 49 Makassar
23 606423 L 35 Makassar
24 ElIJKH-B374 P 37 Jakarta
25 EIJKH-B400 P 14 Jakarta
26 ElIJKH-B491 L 30 Jakarta
27 EIJKH-B477 L 21 Jakarta
28 EIJKH-B278 L 17 Jakarta
29 ElIJKH-B466 L 18 Jakarta
30 ElIJKH-B455 P 17 Jakarta
31 ElIJKH-B202 L 56 Jakarta
32 ElIJKH-B516 P 30 Jakarta
33 ElIJKH-B631 L 41 Jakarta
34 ElIJKH-B639 P 29 Jakarta
35 ElIJKH-B649 P 39 Jakarta
36 EIJKH-B655 L 59 Jakarta
37 ElIJKH-B660 L 41 Jakarta
38 EIJKH-B800 P 55 Jakarta
39 ElIJKH-B757 L 32 Jakarta
40 ElIJKH-B702 L 38 Jakarta
41 ElJKH- L 50 Jakarta
42 EIJKH-B763 P 26 Jakarta
43 ElIJKH-B764 P 27 Jakarta
44 ElIJKH-B745 L 21 Jakarta
45 EIJKH-B719 P 68 Jakarta
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Lampiran 4 Hasil elektroforesis

M K- K'K? 54 40 17 K® 55 62 66 68 73 75 154

Keterangan :
M : Marker
K" : Kontrol Positif untuk fragment S21/850R ( 392pb)
K*2 : Kontrol Positif untuk fragment S88/HS42 ( 514 pb)
54 : Sampel no 54
40 : Sampel no 40
17 : Sampel no 17
K* : Kontrol positif untuk fragmen S21/HS62 (740 pb)
55 : Sampel no 55
62 : Sampel no 62
66 : Sampel no 66
68 : Sampel no 68
73 : Sampel no 73
75 : Sampel no 75

154 : Sampel no 154



Lampiran 5 Hasil analisis elektroferogram

Posisi asam amino G748A

T

A6 TT

3t I
T 6 6

Tt
AT G &

AEREREN

I
G

. I
ATA &

|

Ket; wild type, posisi 748 adalah guanin.

T-
C

r- PN LN N IPEN R A I N Y PN Y

1L

I
T 6

NN NN NN
C & a8 6BTCLEC T&C & AT A

IR Ty R R R RRRR NN

Ket; mutasi pada posisi 748, guanin menjadi adenin.
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Lampiran 6 Hasil analisis Bioedit sekuensing gen P

1410 1420 1430 1440 1450 1460 1470 1480 1490 1500 1510 1520 1530
T B B B T P PPt TP PP PO

Pgene  CACCAGCACCGGACCATGCAARACCTGCACGACTCCTGCTCAAGGAACCTCTATGTICCCTCATTIGCTTACAARACCTACGGACGRARACTGCACCTGTATCCCATCCCATCATCTTGRACTTIC
ERE3BBB .ottt Govrees
NRAD-SBB ..ottt
NRLG0-SB8 ............. et Bttt
WIS ... Govrenn, ST T T TSSOSO TR TE PSP TRPPOPTPIY
NRISS-SB8 ... Govrrnn, G, Tt T T, LN SO
NRAB-S8B ..t Goorrrras T T (SO0 YOO SO SOOOOTOOPOPPRPOOY
MRBE-S8B ... oeoeeee ettt
NRBS-S8B ..ottt PP PPPPOPPOOY
WRSA-S88 .ot et
NRI2-SB8 .., ettt
NRTA-S8B .o Bttt
WRT3-S88 .o Coverras T T T, LS SO
BRTI-SBB  .oooteteet etttk
NRGB-S8B ... Covrrrrs Corvvrnnn W SRR T T, LN SO
NRIS-SB8 ..., ettt
WRIS2-SB8 .o, B e Ch s ottt
NRAESE2 .o Bt Ce
WRIG-SBE .o NSO T PP PO PP PR PUTOPPTPUIO
BRBL-088 e T, T T.... T
BRIESBE .ottt
BRIBSBB ..ottt
WRI-SB oo NSO PO PP PO PO PP TUTOPTOTPPRION
NRT-SB8 oottt T
WRIZ-SBE .o NSO PP PO P PR UTUTOP PRI
BRZ3SBB ..ottt
NRZI-SBB ..ottt
WREZ-SBB ..o Corvrnnnn, T T, LSO SO
NRSS-S88 ..., Brreeieieee e TSP O TR OT TP
WRLIO-SB8 .o Lttt Teoiieeie e
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Lanjutan Lampiran 6

1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660
T P P P e P P P L PO P P P [P PP PP PP

Pgene  GCAARATACCTATGGGAGIGGGCCTCAGTCCGITICICITGRCTCAGITTACTAGIGCCATTIGTTCAGIGGTTCGTAGGECTTTCCCCCACTGICTGGCT TICAGT TATATGRATGRTGIGRT TTTGAG
RT3 088 .
NRAO-SBB G
FRIB0-0BB ...
R T8 S
NRISS-SB8  ....6.T...ooiiiiii G T, A

NROB-SB8  ....6. T o T A...
FRIGI-BB . A
BRIGZ-BB .o
R ES 02 o
FRIG-088 T A...
NRI-SB8  ....6. T o T A...
BB
R 3o 88 o
R0
BT 0B8
NRIZ-SBB oo G

BRUSSBB oot Ao,
WRISISBE oo s ottt TP Ao
BRI0-SB8 60T | SOTROORRRPT Ao
BRIB-GHB oo s oo
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Lampiran 7 Hasil analisis Bioedit sekuensing asam amino gen P

130 140 150 160 17 180 190 200 210 20 230 240 250
T P D O O O DO PO P (S DO PO PO 0 PO PO PO FOON OO PO TN I
Pogene  HORRTMQNLADSCSRNLYVSLNLLYKTYGRRLALYSHP I ILGFRRPNGVGLSPFLLAQFTSATCVVRRA PHCLAFS YNDDVVLGARSVORLESLYAAVTNFLLSLGTLNPORTRRHGY SLAFMGY

BRIB-088 Voooho oo ...
NR3-88 L P A i
R To 088 | A i
NR19-888 ... e i
NRAGHSE2Z ... P PR | A
i
i
K

R o088
BRLT=888 0t
NR26-588  ...... E
BRLA-088
BR25-088
NR22-S88 ... B
BR2T-888
NRI60-588 ... L A
NRI55-888 ...G...D...iiit, T FIS..ovinn,

BRI do g8 o
NRGB-S88 ... PLSML N P [ P T,
NR152-888 ....... PP
WR4-S88 ... PP | S

NRIO-S88 ... T T oo, K.
R0 o
NR66-S88  ............... K
NR16-888 ... N
R0 o K.
BRL 38 K.
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Lanjutan Lampiran 7

260 20 280 290 300 310 320 330 340 350
P P O O DO PO PO OO OO FORY POV FUUON (OO VOPOY POURY U POV POPOY POVRY PO I
Pgene  IGSHOTLBEHIVLRLKQCTRKLEVNRPIDHKVC)RIVELLGFAAF 0L  PALNPL ACT ARQAFTF PTYRAFLIR)VLNLY PVARGRRGLOQVEADEK

BRI0-088

SIS oo S Lo Nevrrorionn S
NRTT-S88 .. S PP NP,
RIS QLMoo SRR
WRASHSEZ OO OO OOOOROOY Nevvroerienssnseensons
RIZSBE e Moo
IS8 oo Nevvreerinirsnseensons
RSB oot i
BRUSBE oo X
2588 oot i
RSB e X
R2-SB8  oote R
RIGD-GEE oo Mmoo,
WRISS-$88 ... 0L Coovvrr, S
WS o OO OO OOOOOTROOY Nvvroersensesnsensons
RS 3 SO OO OO OPOTODY Coovrr S
BASE OO PSP O OO PR POPRPRROOOS
RIS 0LM i OO P RSP SRRON
NR12-S88 ... 1 8 T L PP
NRO-S88 ...l EIN. ... L PP
RIS OO OO STOPT PR OO PRI
RS OO OU PPN Mmoo
WIS PO OTPOPRPONS Rl S
BE-S8 OO OO OTOOOOTPOOY Nevvroerronerinreensons
NR61-S88 ... MI...... PP e
B2DBB  o Nevvvoerennesnrennsons
BSASB8  oe R

NR6B-S88 ............ LIS T Coovvvinnn Sovviiinin
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Lampiran 8 Hasil analisis Bioedit sekuensing gen S

500 510 520 530 540 550 560 570 580 590 600
Y F o P P O (e e L T P P Fr

Sgene  ACCAGCACCGGACCATGCAAACCTGCACGACTCCTGCTCAAGGAACCTCTATGTTTCCCTCATGTTGCTGTACAARACCTACGGACGGRAACTGCACCTGTATTCCCAT
NRE3-8B8 ..ttt
BRAO-SBE ...ttt
NR160-SO8  .............. T T P TPPPPIS
NRIT-S88 ... G, Bt
NR1S5-S88 ... Govvrrnn, Govvea | UPORPPURPPPRRS T, T Tl
NRAB-SB8  .......ciiiii. Govvenn | UPORPURRPPPRS T, LA T T,
NRBE-SB8 ..ottt
NRBS-SB8 ..ottt Tt
NRSA-SB8 .ot B et
NRI2-SB8 ..o Bttt
NRTA-SB8 .o, Bt
NRT3-S88  .oiriiiiiiiiiinn Govevenn | TPORUPURRRPRRIS Teiieeeiinneenn, SO Lol
BRTT-SB8 .ttt
NREB-SB8  ............. G, Covinnnns Y I SO T, SO Lol
NRIS3-SO8  ..oiioiiiiiiin Bttt
NRIS2-S88  .ooveiiiiiiiin Bt € ot
NRAGHSEZ .ot Bt TGt
NRIO-SB8 .o P PP PP PP PP PP PR
NREL-SBB .ottt T, T Lol
BRIZBB oottt
BRI3-BB ..ttt
NRI-SBB .t PP PP PR
BRT-SBB .ottt ettt Toieeeeinnenn,
NRI2-SB8  .ooeeiiiiieiiien PP PP PR
NR23-SBB ..ttt
NRZLESBE ...ttt
NRE2-SB8 ..ttt Covrvrnn T, SO Lol
NRS5-SB8  ....iiiiiiiiiiin Bttt PP P PP PPPRIS
NRLLO-SB8 .o PP PP PP RPPPRRPPS Toieeeeineenn,
BRLASSBE ..ottt
NRISA-SO8  ...iioiiiiiiiin Govrvn 18 SEUPORPUORPPPRS T, T Lol
NRL0-SB8 .o  RUPORPURR PPN T, T Tl
BRIB-SBE ...ttt
NRBE-SB8 ..ottt Y PP P PP PTPPR
NRL6-SB8  .ooriiiiiieiin T, Corrtee et Tttt
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NR20-SB8 .. S VPP PP PP PPPRPPPRS
NR22-SB8  ..ii.oiciiiii Bttt
NR2A-SBE ..ttt
NRZ5-SBB ..ttt
NR26-S88 ... Bttt
BR2T-SBB vttt Tt
NRA-SBB i Bttt
NRB-SBB .ottt T, L JO Lol
NRI6-SB8 ..ot Bttt Covrrrriaeiirenn, T Lol
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Lanjutan Lampiran 8

610 620 630 640 650 660 670 680 690 700 710
B B O B S O O B B B ) PR P T P

§gene  CCCATCATCTTGGGCTTTCGCAAAATACCTATGGGAGTGGGCCTCAGTCCGTTICTCTIGACTCAGTTTACTAGTGCCATTTGTTCAGTGRTICGTAGRGCTTTCCCCCA
NRS3-S88 ... Bttt
NRAO-SBB .ottt PP P PP PPPP
BRLE-SB8 ..ottt et
BRLT-SB8 .ttt ettt
NRIS5-S88  ..voroiiiireiiinn, TS TP R PPPUPPT ettt
NRAB-SB8  ......oiiiiiiiiinn, % SO PR PPTRPPRY ettt
BRE6-5B8 ...ttt
BRBE-SB8 ... ittt sttt e
NBSA-SB8 ..ottt
BRIZ-SBB .ottt et
BRTA-SB8 .\ttt
NRT3-S88  ovoreiiiireiiinn, % OO PPPRPPR PP PP PPPRTPPN
BRTT-SB8 .ottt ettt
NREB-SB8  ..oreiiiiieiinn, % OO PPSR PP PP PPPRPPN
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Lampiran 9 Hasil analisis bioedit sekuensing asam amino gen S
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Lampiran 10 Hasil analisis penentuan genotype

EF634480G

AB241115A1
NR-19-S88
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Lampiran 11 Hasil analisis perhitungan indeks antigenisitas

Wild typett Varian M133S Varian C121W Varian P127S Varian T131N
Posisi | Residu Indeks Residu Indeks Residu Indeks Residu Indeks Residu Indeks
antigenik antigenik antigenik antigenik antigenik

116 Thr 0,45 Thr 0,45 Thr 0,45 | Thr 0,45 | Thr 0,45
117 Ser 0,7 Ser 07 Ser 0,7 | Ser 0,7 | Ser 0,7
118 | Thr 0,8 The 08 Thr 0,8 | Thr 0,8 | Thr 0,8
119 | Gly 1,65 aly Les | O 1,65 | Gly 1,65 | Gly 1,65
120 Pro 2,25 Pro 2,25 Pro 2,25 | Pro 2,25 | Pro 2,25
121 Cys 2,5 Cys 25 Trp 2,5 | Cys 2,5 | Cys 2,5
122 Lys 2,25 ys 2,25 Lys 1,85 | Lys 1,85 | Lys 2,25
123 Thr 0,6 Thr 0,6 Thr 0,6 | Thr 0,6 | Thr 0,6
124 Cys 0,5 Cys 0,5 Cys 0,2 | Cys 0,2 | Cys 0,5
125 | Thr 0,7 Thr 07 Thr -0,05 | Thr -0,05 | Thr 0,7
126 | Thr 0,25 Thr 0,25 Thr 0,6 | lle -0,6 | Thr 0,25
127 Pro 0,4 Pro 04 Pro -0,4 | Ser -0,4 | Pro 0,4
128 Ala 0,8 Ala 0,8 Ala 0,25 | Ala 0,25 | Ala 0,8
129 Gln 0,8 Gin 0,96 Gln 0,8 | GIn 0,8 | GIn 0,96
130 Gly 0,65 Gly 172 Gly 0,65 | Gly 0,65 | Gly 1,72
131 | Thr 0,35 Asn 113 Thr 0,35 | Thr 0,35 | Asn 1,13
132 Ser 0,35 Ser 1,29 Ser 0,15 | Ser 0,15 | Ser 1,29
133 Met -0,2 Ser 16 Met 0 | Met 0 | Ser 1,6
134 Phe 0,2 ohe 129 Phe -0,2 | Phe -0,2 | Phe 1,29
135 Pro 0,2 Pro 0,83 Pro 0,2 | Pro 0,2 | Pro 0,83
136 Ser 0,2 Ser 0,52 Ser 0,2 | Ser 0,2 | Ser 0,52
137 Cys 0,2 Cys 0,36 Cys 0,2 | Cys 0,2 | Cys 0,36
138 Cys 0,64 Cys 0,64 Cys 0,64 | Cys 0,64 | cys 0,64
139 Cys 1,18 Cys 1,18 Cys 0,98 | Cys 0,98 | Cys 1,18
140 | Thr 1,27 The 127 Thr 1,47 | Thr 1,47 | Thr 1,27
141 | Lys 2,36 Lys 236 | S 2,86 | Lys 2,46 | Lys 2,36
142 Pro 3,4 Pro 34 Pro 3,4 | Pro 3,4 | Pro 3,4
143 Thr 2,86 Thr 2,86 Thr 3,06 | Ser 3,06 | Thr 2,86

# GenBank (Accession Number M549233)
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Lanjutan Lampiran 11

Wild typett Varian S204R
Posisi Residu Indeks Residu Indeks
antigenik antigenik
195 | lle -0,6 | lle -0,6
196 | Trp -0,6 | Trp -0,6
197 | Met -0,6 | Met -0,6
198 | Met -0,6 | Met -0,6
199 | Trp -0,6 | Trp -0,2
200 | Phe -0,2 | Tyr -0,2
201 | Trp -0,4 | Trp -0,05
202 | Gly 0 | Gly 0
203 | Pro 0,15 | Pro 0,2
204 | Ser 0,15 | Arg 0,35
205 | Leu 0 | Leu 0,45
206 | Tyr 0 | Tyr -0,4
207 | Asn 0 | Asn -0,4
208 | lle -0,4 | lle -0,4
209 | Leu -0,4 | Leu -0,4
210 | Ser -0,2 | Asn -0,2
211 | Pro -0,2 | Pro -0,2
212 | Phe -0,2 | Phe -0,2
213 | Met -0,2 | Leu -0,2
214 | Pro -0,4 | Pro -0,4

# GenBank (Accession Number M549233)
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Lampiran 12 Grafik perubahan indeks antigenisitas

Wild-type
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