J Iran Blood Transfus. 2025:22 (1): 19-29

Original Article

Design and In-Silico Evaluation of Specific Primers
for the HBZ Gene of HTLV-1 to Establish a Semi-Nested

Mehdi Zandi', Zohreh Sharifi!

PCR Method

, Mehdi Ajorloo!

!Biological Products and Blood Safety Resaerch Center, High Institute for Research and Education in Transfusion

Medicine, Tehran, Iran

Received: 2025/01/08
Accepted: 2025/03/09

d - http://dx.doi.org/10.61186/blood].22.1.19

Zandi M, Sharifi Z, Ajorloo M. Design
and In-Silico Evaluation of Specific
Primers for the HBZ Gene of HTLV-1
to Establish a Semi-Nested PCR
Method. J Iran Blood Transfus. 2025:
22 (1):19-29.

Sharifi Z, Associate
professor of Biological Products and
Blood Safety Resaerch Center, High
Institute for Research and Education in
Transfusion Medicine.

P.O.Box: 14665-1157, Tehran, Iran.

Tel: (+9821) 82052152
z.sharifi@tmi.ac.ir

ABSTRACT

Background and Obijectives

Human T-cell lymphotropic virus type 1 (HTLV-1) is the only human oncogenic retrovirus
associated with adult T-cell leukemia/lymphoma and tropical spastic paralysis. Common
serological methods for detecting this virus are ELISA and Western blot. The HBZ gene,
encoded by the negative strand of the HTLV-1 provirus, does not undergo continuous
mutations, unlike other viral genes. In this study, the HBZ gene of HTLV-1 was used to
design specific primers and develop a semi-nested PCR assay.

Materials and Methods

In a cross-sectional study, HBZ gene sequences from various virus isolates were extracted
from the NCBI database and aligned using MEGAG6 software. Using Gene Runner
software, the primer design was performed from the conserved region common to all
strains. To evaluate the primers, parameters such as GC content, melting temperature,
hairpin, and dimer structures were used calculated by OligoAnalyzer software. To examine
the exact binding site of the primers, SnapGene software was used to simulate the PCR
reaction and electrophoresis. Primers were screened and synthesized using the BLASTN
tool in NCBI. In the laboratory stage, genomic DNA was extracted from blood samples of
HTLV-1 positive and healthy individuals and electrophoresed for Semi-nested PCR
reaction and evaluation of PCR products.

Results

First, the HBZ protein coding sequences from 43 viral isolates with different geographical
origins were aligned, and then primers were designed from the most similar conserved
regions. The primers lacked hairpin and dimer structures. The GC percentage was between
45%-60%, and the melting temperature was between 64-67°C. BLAST results showed that
the designed primers were 100% capable of identifying the target gene (HBZ), and no
overlap with the genomic sequences of other viruses or humans was observed. After
genomic DNA extraction and PCR, the length of the desired fragment was 493 bp in the
first stage and 106 bp in the second stage, which was consistent with the predicted
bioinformatics results.

Conclusions

The design of HBZ gene primers utilizing bioinformatics software and the successful
development of a Semi-nested PCR assay were achieved. The laboratory results confirmed
the bioinformatics predictions and demonstrated the effectiveness of this method for the
accurate and rapid detection of the virus.

Key words: HTLV-1, Nested PCR, Leukemia

Copyright © 2025 Journal of Iranian Blood Transfusion, Published by Blood Transfusion Research Center.
This work is licensed under a Creative Common Attribution-Non Commercial 4.0 International license.

14



http://dx.doi.org/10.61186/bloodj.22.1.19
https://orcid.org/0000-0002-4829-2255
https://orcid.org/0000-0002-6600-910X

(VA-Y2) VF-F s ) o)lad VY 0,08

<&

HTLV-1 g pg HBZ o oolaid! sl 55 JET oSl 20351 5 2100
Semi-Nested PCR gy s3I of y g

"9 sge (D it 005 o suge

Ol = ol = o9 JUl b (i 5 (Bigel Jo dsie - 93 dls 5 Suslg slo 03518 Slinid 35 e - (55l Cam s B Wi S )
Olrl= Ol - 093 JES) o ot 5 (Bigel (o dmnba - 5 Cdl 5 Sl sl 02,91, Dlindizg S e Slisl - bl g g PhD -v
Ol = Ol = 9 JUl b gy 5 sbigel (o dnshe - 35 Cdls 5 Suslm (sl 00,91,8 Sligios 35 50 Jlsbiel - (ulid g g PRD -¥

Odumied

Sud g 4l

L 48 ol Glusl (sl30lb (9299555 WS (HTLV-D) ) g8 (GLusl T Joloo o9 59at) (o925
SLahyy adloe basiyo (e S el gl 5 il T Jobow poii somg) slags Lo
) bwgs o5« HBZ (45 08b (o0 O (yiwg 9 1Yl (g ng (ol paeeds slp gl) (Se5slam
5 S oad polde S S (wnny SBYGS sl IS gdioa WS HTLV-L (g gg (siie
Semi- (tulojl ds gl 5 olassl gla 551 b gl HTLV-1 Lugyg HBZ ()5 casllas oy
28,8 1,8 eolazwl 8,90 nested PCR

bosig;s 99150

b 5 &b gl 5l NCBI ools oKl 3l gy 0s5UsS sloalysl 5| HBZ o5 JIgs o salaio dallan s 5o
L odygur (oolod oy 5 pitio oad cibidlne 4,56 51,8511 (>lhb .y0,5 ays ,0m MEGAG 580
«GC 3oyd Jid 5l lm ol ly ol 55T b5, cgr b plxil Gene Runner l33le 55 5l eolatul
.4 oolazul SnapGene 4 OligoAnalyzer gl jl38le 5 5l yosls 5 (5 lonw lo lisbo ¢ gd (sles
32939, 5 PR (i STy (53lmstnns Sz d ST Jil 3 Jom (gt s
30 X0 jiw g gwy » NCBI 4o BLASTN 15l 5l eolisnl b ba 85181 .o oolizl SnapGene )l38le 5
cgzr ol g cote HTLV-L ol 455 (slaaiges 51 oo zlyseinl cagi§ DNA ( 2lKiyle;l al> 10
A 51989 2SI« PCR &Y game (obij)l g Semi-Nested PCR 2aST,

bt

e Soses by calisue (bl i Lace b gy g Ayl ¥V STHBZ (059 00iiS 08" sl Jlgs lul
b, Ll w3 b 55T .was b cald o it b sabediblone >lg 5,551 s ciad
gy 81,8 il dz 10 FP-FY s Cod (loo 9 1F0-7F+ s GC a0, W09y yould g (6 g iloein
5 009 (HBZ) Bun o3 (olwlids 45 0B 7V v+ ol b sla,55eT a5 ols yLes BLAST glbs
pll 9 (50955 DNA gzl 5l (g s osalie laplusl b g g olo (50955 sy b Sligen
ot @l b g g 5l S Vo F qpgs al> e 40 5 FAY (Jgl al> o 0 A 3590 4ald Jobo « PCR
s cllae (Sile, giilges o0

g

Semi-Nested tolo;l aruwgi g (Suilo,siilemn slo,l5le 55 5l ooliwl b HBZ (5 sl ,55T o,k
o) 2Tl 5 08,8 sl 1) Ssle ygislems (sl sin st 2 tslejT gulis b plonil Cuidge b PCR
1o LS gy &y 9 335 parstS sl |y b,

oyl « Nested PCR ¢ HTLV-1 3 suels crlals’

VRPN N il f b
VEYNYN i b

d | http://dx.doi.org/10.61186/bloodj.22.1.19

Zandi M, Sharifi Z, Ajorloo M. Design
and In-Silico Evaluation of Specific
Primers for the HBZ Gene of HTLV-1 to
Establish a Semi-Nested PCR Method. J
Iran Blood Transfus. 2025: 22 (1) : 19-29.

i gue o

Olidos 35,0 bl hyD o) S
- 0 e g Suigdsn slees sl
JEl ob iyl 5 ohisel e annge
Oll= ol - 0>

VEFFO-VVOY -y oo
z.sharifi@tmi.ac.ir

IR.TMI.REC.1402.017



http://dx.doi.org/10.61186/bloodj.22.1.19
https://orcid.org/0000-0002-6600-910X
https://orcid.org/0000-0002-4829-2255

V¥ ¥ )Le;‘ Al o)Lo.(fa Y 0,9

<

Cliilos 150 Ol da ST 1 b cgm 5y
ol s an La I 5ds e 5 e85 ) el
BIESYSE Uiy | EECINOU B IO I RGO OS2
sla sy 5l S Olse 4 Nested PCR 555 il o
el o 5 sl ST s g 2 L
SLaio b amslie 53 1) e Comlbo 5 235 2ol
cidisa glaaalae 53 (V) das a5, PCR s ase
53 bl o b s s Tax 05 ) Ule s S50
Code 25 b edodr (Ol 5l 50 53 0505 4 55050 (& 0
2Ll PCR Sl aslinal L Tax 03«35 505 m s 055
sdaze sl g sl Cle a4 Wlg 0 &S el 05
s A4S das e OLES el opl LA) 3L 05l s
Olanbl 5 285 Sl Gl oo ns 055 3 b pr
Ll SO B SRl

L La S5l lwang 5 b casdllas ol 5o
el (Sl sl s 4 i Lol Bl 5 51 (5 2S00
el B SO 5 slels DGl &S ol sl
S 42U S SIHBZ 55 el 03 8 0l 3 15 G5
S HTLVAL o s 0 s 42 ol o lablons
2335 Ol GRIP L O Ol (RIS 5k s
53 01 pge 5 W5 4 HBZ 0 bl il o ol yan
o Y/ o) s il 5l alad s OF Ol 5 3554
L ks e glagslen plw 5 (ATL) o T Jsle
53 HBZ 05 0l cnl p osdle .l 0l plonil HTLV-L
Lol e s b 50 HTLV-1a o301 (sls ol
Shestitwl U aadlas ol 53 «HBZ 05 Cenl € ax 55
b gl o olanst] gla S5LTIN Silico sla s,
Ao S UL HTLVAL ey s HBZ 05 ol Clablos
)l}_élp; 5l esemi-nested PCR S, oLl cgr
Lyl s s La S50 s Shae (3lwans (5l SnapGene
s paseis Calg 5 5 A eslial L]
ol b ol gla ST 5l estizad L HTLV-1
HTLV-1 o505 HBZ 05 odid Cabloes a>b (gl
NI <=L>,d\ oLislesl s
Ry, § alow
ST Skl (1B -

e sl ST b o ke slalshle
(PCR) 5l macy (slojmaeis sl STy gl 53 eslel
oz Sl Gl las )8 Lajlstle 5l a)ls 55

AR

o dnbng
(HTLV-1) Vg5 Ll T b S5 5580 s s
a5 b e 5 a5l Gl b e s s el S 4
olesl L s s ol () A 23S 5 Jau s VAAS
e Slalisie o ge Ol e DNA 3 552 0535
aile  SU ks glagslen b anitos L1 533 5 o0
L ks e Slyshe (ATL) ol T Jsho £ 58 o)
() 31 iz Sl &Y Ol 5 (HAMITSP) HTLV-1
4 Oler ol 53 B Ok YO 35 d g0 035 e
Gblie 53 o35 ssbar OF ot Olge tizes o3 JTHTLV
LKAl i 3151 ala oo ol oy a5l o
() VU byl 5 oy LSO el (55 0
SHOlpl (Bs dled 53 Sl 5 5 plis (dgle sls gl
JUas!.(F) Aol o sled 0 ws s Sl bl dax
(e lad Aile alse glmely s b 51 s s
3350 am ole 3l 5 0 Jisl oS i Ko 5l eslinad
i () 355 oLl (a2 G b 51 Ysams)
i o pdes Sl HTLVAL Sisie G35 5 oS 555
(0) 31y ol Canl OF 3 28 51 (6,80 5 Olles
sV sl S48 s gl By, Il ool
5 Cawle 5 51 oo sl lols (kO s
OsaS o393 53 La Sgy cpl oomen Lies Coolais
35l S oy Ol adsl e 53 5 s
A8 s (S eIl LB s s s BT as
ol 3 Lilosls OLES 42338 laaalllas (0) il sas
olasl s Yl Os g e 35 b 3l e
e oalizal Gl lesT Olse 4 45 SO 0 s
4 5k edksOlis 5lpe cpl el sl 2,158 asial
s, (V) cul Soulus 5 5335 Gl by, anw s
S5 3l s e i3 Ul s 4 IS5
a5 53 Glos s oLl Oljee 05535 03 s 2
oy S «PCR .iles S iy s s (slaci sie
Sleslenal Las cul 585 5wl jls J5S5e
L DNA 5l ol 0 iSO Ol sl slaas
A i ATl s b ST (V) 550 e el
Jee DNA =L 6l @J.wc\h?.» Olge a5 ails
DNA Ll ¥ o 3l ol j5b o o S5LT .S s
ol plandsn Sy opl S oo BLSH 1 bans 208 5
oLl U8 LB 5 G35 Sy & LSS Al 3 500 e



OLer 5 505 s 4ge

HTLV-1 s 5 HBZ (sla S3LET Syl

RSl Lol e Sesls b S 3yeh ds Lo
Slesteul U Jlss glacis laxl  ClustalW s .46 55
Ol A s g Al Sl Sl Sle
La s plos (sl abols sla s ile )50 42 Loyl
Lo Sl ol bl ealg 53 358 0 03l led
ool o 2S4S 0l ORIl lsyer 5 n e
s 8 sy on Sl eslizal b oS sbwl b 15
e S e 5 el bl ol ok 2]
Silel =l b ol Gua &8 s S jasiie e s

25518

s SileT 1 b
Sl S e sla JIs 05,8 e te Sl ey
semi- PCR (|~ S350l =1 b« |3 do o nssen
4¢sexe 3> Nested PCR 5j, 55 .05 ‘:l_?u.‘ nested
3348 ol ST i K gl e eslizal S LT
=l dsmamn 55,8 o ol 5 eslinl 5550 Iyl STy
Gy S b5 ol Ll gl s
S O 05 S0 gacend &S sl ST
semi- %, y3 L5 0 PCR £ Al 53 U8
osbasads e 9 s s ij'LbT & nested PCR
S aalllas sl (6l 5,8 e 5 eslinal 540 S i
S5 A sty ST (b s ST
g oo 53 ;a3 S ple sy boa S 5y SLT
L L S5kl olas s S >l b 3,8 ol 3 eslind
b 0.0 YT 5 Gene Runner )lj-_é\w; 31 eslaad
(b Sl e slal kB e 5 ) s
adox 155 DNA la JIss Shals 5 Jodo 5 455
5l ST b 4 Ol OF s s S
b slas 5 GC Aoy sk aile il glajlne &
i o Gene Runner 15 3le 55,5 oL (Tm)
53 sl J§U (laal> sla bl asle) 4 46 bl
d am ao gl gl e ST sl ij'L&j b
L ST sla pals JSTt3 51 0l on i it
Sty e U o1lS ol (Sae & il ool
st S ol S (S s wias als |, PCR
i 6l LSBT b s ens sl
b sla ST s Jsdr )l o3k el 5
semi-nested 2 LT (g510ll, cgr HBZ 0 (sl 2 ol

Y

Dl e (S s DNA L LS s 5 452
S50 3ladie ST b oty 4y i
Jiloss 5 425 5 (53l S 3 el a2

Al LS g sl s diS 5 gdses 6“‘;&;—?1

s e Ll
05 sl Jg ( olaxsl gla SHLET >l b o
NCBI .. | =zl NCBI GenBank o3l oL I HBZ
= (National Center for Biotechnology Information)
e s> oS Sl S5 4 50 DS b RAS o
slaslpl 5 (K5 g slaesls ( Su5 sla Mg oy
STL Jold esls oLl ol S o wal 3 1y 0T o
B La,r_mf'@)\ gl 55 sl Jlg & il o slos 28
osls eKiL ol el g esdle 5 S e STl 4 56t
é)puu\‘iﬁb}?&uw‘rﬁ&ﬂ)}b@
EMBL (European alex> I — xe o3ls (sl 20lSL
DDBJ (DNA Data s Molecular Biology Laboratory)
gl s el U 5,108 e S|zl « Bank of Japan)
Lo Js LB Y candlae ol 55 il Fel s e
o by glaJly lias us S g Al HBZ 0

u\.:bj.: Ls'iuije‘ﬁgfki)j’ ‘Lﬁ"‘f‘ 6LA4.>}§ e}gJ

s 17 sz yon
Claibne s gl sk a b Iy sy o
o A pL HTLVAL s s 0535 53 ke 5 ok
b 5 s e Slaa s lilis 4 AT
semi-nested __asis loil gl 558 gla ST
Vo asees 3 eslizad U canllas 1l 55 LS e SaS PCR
sl Jls ClustalW o, Sl S&S 0 5 MEGA 53l
el U cilus |6 6Y 5IHBZ (s, oduSuS
Cdiblons 5 5 il sy on il Ll
SaS w lle 5l ps plabis b g cpl s el
5 ClustalW sl ngl_ﬂ.uq.l:)v.z o lises 6u{;€)f<u
slaJis -85 il jon Ol ¢ Clustal Omega
Ssita o35S S ClustalW 551 oo sl 3 15 DNA
a3 S ol b Jls b e L;)'Lw;q:)v.a sl
b & S ) S e eslinal pi aglis e
Sase L 85, s RNA CDNA la JI g5 iS5



V¥ ¥ )Le;‘ Al o)Lo.(fa Y 0,9

<

HBZ 05 sl p ot 1 b b ST Sls guas 1Y g
HTLV-1 w55

GC% sl axkidgb Al

/. to/0 Ve YY bp S g
. 14/4 Y\ bp E

EAZ WA Y\ bp S i 5w

&bl s won-Y
o ST (g ile 3 5 cstle

by e Sl s ST oo i Olsabl gl 5
3 S 13 o 20 ookss Sl 5l i WOl JIs
s e el b gl ST cnly s g
L S5l ccstla 5l (O 2 g (b 516 oS L5)
=V gles 3 (Va5 Vo v) pale ClaE L
Lol LIS Jaals 5 o 50 516 was o 3 ol 5 sl
S (5 S e g sladnl 5 s

ilaasas JIDNA ~/ 5z

HTLV-1 soSToal Oy 45 503 0 5l caalllan ol 53
S Cie HTLVAL sl sSTual Oy 5 45 5a5 0 ¢ e
osli ol L HTLV-L s s oluls gl oyl o S 2
a3l ol s 5 55 ekd bl ELISA tbejl Sl
Al MP S 58 oS L odl O s i) bawr s
plw oM sl bl by e aSsai b5 0dis S
o3l wl (HSV 3 HBV ( HCV ¢ HIV) SLsl (sla os 5
53 31,81 05 s &S Sl Sl e 5 DNA LS
DNJia plus S 3l eslewl L EDTA (sl> slad )
J_J & Blood and Cell kit (LOT: 506923112710040)
DNA & bale s ol sl (655555 0355 o5 3
Cls Sl e gy xSl s L sl ol Al
5 S (5,851l

(PCR 2515 plowsf
@S 3 5l esle] oo s 3l eslizul L PCR ST
5 b Gl ST AL 4 5 (SHLIs) O Skl
s STy o 55 s SIIDNA Slie s plosil ol jr
il gLz iloang sl s 8 ool 335 o500
5hemolanst] e Jlasl 5l S o 5 La ST
5l o Ll S L IS e 5 ol

Yy

o929 HBZ 35 gl p ok 1 b sla 5561 JIg o\ Jgu

HTLV-1
Jsb
s b sla S50 i
e odd b s S 5
PSS
R
S
£4¢bp | 5-GCTTGACGGTTTGCTATCCTTA-3’
s
S
Ve bp 5’-GGAGTCCTTGGAGGCTGAAC-3’
s
B
- 5’-TTATTGCAACCACATCGCCTC-3’
Sl
s SHET bl

Jl>s OligoAnalyzer i5-31p 5 51 eslizul L s S3lef
Slos ISlbe age a2yl oy o )lj-.é\pj ol
(Hairpin) s o Slww sla il |25 o(TM) 3
3 ol ede . xls 5 (Self-dimerization) jeuls sbxl
—r Jlse 5 S i s (Mismateh) S3lel s
Yl 305 4n «oowl PCR L2iSly LTS L2als
S5 Sk e 3 Shes 5 Ll sl 8 S5
sk el b gl ST candlas opl 3 o
OligoAnalyzer ;51 3l eslarwl Ly U3 pls sl
b sl §8 s plulis Ol Il cpl s e
Szl sl 850l 5w sl bbb o olazs
s st o cadllle (pl 3 s o S el 3
s oS Ll slead b sls ST caslazt
(Y Js4>) L5 S eslizel NCBI- blastn

L Il enl 2ty edd (b gls SHET sl s
=5 NCBI ;3 55 50 0535 slaesls SSL il 55 5
e o W R PR BT L | U NV R e
b e gl 5 (HBZ) Gouia 05 L L S 5T
S Sl olan

&= V.Y.) a5 SnapGene )\j_é\p; slhacaly s
AT Ll s L S50 s Shes (g5l
Olsle 5 cnl 55585 S5 ssleans ClB LAl eslil
S ST Lt oG olada sb s 51
SPCR Jyames 535 iy Ol Sy cnl 235
58 walh ) AT 8l s b Of aylis




OLer 5 505 s 4ge

HTLV-1 s 5 HBZ (sla S3LET Syl

Sheslizal b oY seams 50 5L o 84T a5 5 ) 0 ankal
s cpss al e a8 xS0 bp Ve KOS
$lmbp or KLas (Gl i Vo) axks O35 el S
Green S5, 5l «gsla il cgmcs, S84 oLl
Ol J5 olweslel ad> 1o 5 4S5 s eslizeViewer
5 Slhs J5 aK:_.ﬂ:l_{@Lz} LTIV PI N WA L PRt
A bl ab gy 5Bl S

Rl
Sl 5l g s -

Dt sl s Jly slac sl 5 lacals v sl
U_QJJVJA CLU S oslaul MEGAE oLk s, -
05 s L.Aﬁ)LbTL;-lJJa Sy A 350 4l aS sl Ol
£Y Ole L3 1y Sl o ity 43y o8 3l gy HBZ
sla Sny i s @ axb ol ol Gl JIg
s Olseany s s e Glai S 55 (S5 slse
(da a-b Obsl 5 e () ISKE) W bl Gas
Gene Runner 155l 5 51 sslieul Ly La S56T 1 b
les Jold Laol sla S35 5 A5 plnil (ver5.0.33)
bkl 5 GC cbile  SiLel Jyb o (Tm)esd
b sl ST miy L) ke 4 s S )
o315 oL s blastn sl 5 estial L s S5l ol
ol 4S5l QL BLAST b ids ), 2 NCBI
Rl 55 SIS b e MBSl gnes b S5ET
L el 53 05m g am Al OLdl L La g
sl s b Al wlie b eslgbian la s s
Ay B

sl ool 5 YU s sdasOlis ams
S 5y HTLVAL s s s plebis gl b ST
oslil SnapGene 53l 5 51 < PCR 5, Slas s iy
semi- ad> o 95 . ¢l s PCR 28 cd> o ol 53 LS
Jsb aS Jgl ad> 0 61, .05 8§ ~I b nested PCR
DL 51580 o0 iy 30 A5 530S 5 £4Y Cota aalad
s i AT Ll 5 )3 PCR J g S 313
Vol Ciua d‘N’ Y e S dalgr iS5
(7 JS3) A glaand C3s 4 oy LSS S

(AL LT s -Y

3 e Sl 55 b AT b
> 95 ;a3 St laas s gl 5058 S U

vf

S 4 o9y ol A eslasl Touchdown PCR 5
Sl YL les a5 bls rals 1 Las glad>
los g 53 5 3,5 L 4 b S5l coslantl il
RIS QUL

semi- oSy 5l ad> e 55 s gl o oles >0
slaas o wd gl b uly ls 5 55 4lie nested PCR
S Sl 3 s B aaS 5 el el 1SS
Slazsl B 5 58 s olies 8l 25 2l
sdiaze s mlesl alul o bacble 5 jles Sladss
(8 Y Jslaz) s 3 (gludngs 5 s sl

semi- U.:.llaﬂ O T I - ST U | A PPy :l‘,.ara,o ARNIPRCS

nested PCR

s e
As S TX 05kl oS s
A5 S0 OV 505,50 V1) 0l ST
Km0 /0 (Vgns S V0 sSan S5
AP el e
s S Y (p S 5611 ++) SIIDNA
EATSCRE = S

&f}é;&d'ﬁ}l&u}a; Blﬁ;ﬂé&tﬂb MUj' K3 JJ"’.'

semi-nested PCR L)

4 > sl ol Les >
a3 40 Osemly 5L
\ 42350 _
Af |
bs e e
bto / YR
AS sl | T
a3 Y .
g b to _ Kbl
S8 sl
- a5 VY _
Ll so -
i Afsl |
a5 VY UZJMS
\ 4iis 0 /
25 Al =l
:PCR ‘J)‘"A’”ué"l’”"

Mg%)ww)ﬁ%PCRQY)—M
Sl S 513700 58T 5L 5,585,500 I3 o
aa3s 0 de an g Ve S ) coladas (g 5lla

Jsb 45 semi- nested PCRJ 5l al> o 5503 el




V¥ ¥ )Lpd Al o)Lo.i) Y 0,99

<

O,
STEERAGS

S Wl DB aSIaal glad pos Jols &S e (glads gai
slads ol e Logy e HTLV-1 ey b 5l
CHCV (HIV) Ll la g s w4 St sl
4S ans 158 e s)lpe aled sl (HSV 5 HBV
L bl pie 5 Stalasl VL S5y sdasolis

g S sl s

Data Edit Search Alignment Web Sequencer Display Help
DS Fafmm wVv o'l

DNASequences Translated Protein Sequences

AABMJ&}_UA J\_lLl cr}b d}f))}é)bﬁhﬂ}iﬁv
C,_.;APCR u?fjaj_h)b@w‘)jb@@';ﬂd}d
ui;)évpa:;wfl gl s Ll ey jasls
L;})J_gdi.:l_aji)a ‘u—:—*’:r-"‘ J;Jﬁt‘ [y el gf")j’

BYX@BX ¥ (BB a»

Species/Abbrv
1. Sequence
2. Sequence
3. Sequence
4. Sequence
S. Sequence
&
=
8
9

Group Name

€. Sequence
. Sequence
. Sequence
. Sequence
10. Sequence 10
11. Sequence 11
12. Sequence 12
13. Sequence 13
14. Sequence 14
15. Sequence 15
16. Sequence 16
17. Sequence 17
18. Sequence 18
19, Sequence 1%
20. Sequence 20
21. Sequence 21
22. Sequence 22
23. Sequence 23
24. Sequence 24
25. Sequence 25
26. Sequence 26
27. Sequence 27

W e W N

Il sl gl plas s ead CBlis sl JI5 Gsser pelel p MEGAG L1l 5 51 o3l b HBZ 05 s o0 ol ) JS5
Ads bl ST

Description
v

Human T-cell leukemia virus type | isolate IR(50) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(65) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate MhD ATL3, complete genome

Human T-cell leukemia virus type | isolate IR(39) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate ATL MhD1, complete genome

Human T-cell leukemia virus type | isolate IR(2) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(5) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(77) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(87) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(45) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate IR(16) bZIP factor (HBZ) gene, complete cds

Human T-cell leukemia virus type | isolate MhD ATL2, complete genome

Human T-cell leukemia virus type | isolate IR(92) bZIP factor (HBZ) gene, complete cds
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Human T-cell leukemia virus type | isolate IR(88) bZIP factor (HBZ) gene, complete cds
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Human T-cellleu... 811 811 82% 0.0 99.33% 621 MN453132.1

Human T-cell leu... 811 811 82% 0.0
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Human T-cell leu... 806 806 82% 00 99.11% 621 MN453121.1
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