[ Downloaded from bloodjournal.ir on 2025-05-25 ]

Sci J Iran Blood Transfus Organ 2025; 22 (1): 20-30

Original Article

Design and In-Silico Evaluation of Specific Primers
for the HBZ Gene of HTLV-1 to Establish a semi-nested
PCR Method

Zandi M.%, Sharifi Z.*, Ajorloo M.

'Biological Products and Blood Safety Resaerch Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, Iran

Abstract

Background and Objectives

HTLV-1 is the only known oncogenic human retrovirus, linked to ATL and HAM/TSP.
Serological methods like ELISA and Western blot have sensitivity limitations, whereas PCR-
based techniques offer more reliable detection. The HBZ gene, consistently expressed in ATL
and asymptomatic carriers, correlates with proviral load. This study aimed to design specific
primers targeting HBZ for a highly sensitive semi-nested PCR assay.

Materials and Methods

In a Cross-Sectional study, the HBZ gene sequence was identified using the NCBI GenBank
database. Sequences from various viral isolates were aligned using MEGAG6 bioinformatics
software. Primers were designed from a conserved region shared by all HTLV-1 strains.
Primer design and evaluation were conducted using Primer-BLAST, Primer3, OLIGO
Analyze, SnapGene, and Gene Runner software. For the experimental phase, genomic DNA
extracted from blood samples underwent a two-step semi-nested PCR. The PCR products were
then analyzed using agarose gel electrophoresis.

Results

The primers designed for the HBZ gene successfully enabled the development of a semi-nested
PCR assay. In silico predictions of primer performance were validated after synthesis and
laboratory testing, with results aligning perfectly with the bioinformatics predictions.

Conclusions

This study demonstrates that the primers designed for the HBZ gene, combined with the semi-
nested PCR method, provide an effective means for detecting the HTLV-1 provirus. Both the
bioinformatics and laboratory results confirmed the specificity and sensitivity of the method,
underscoring its potential for rapid and accurate HTLV-1 detection.
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Description Scientific Name | Pl ol (s Accession

v - Score Score Cover value Ident Len

- - - v - -
Human T-cell leukemia virus type | isolate IR(50) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 0.0 99.33% 621 MN453097.1
Human T-cell leukemia virus type | isolate IR(65) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 81 82% 0.0 99.33% 621 MN453132.1
Human T-cell leukemia virus type | isolate MhD ATL3, complete genome Human T-cellleu... 811 811 82% 0.0 99.33% 9035 MH399767.1
Human T-cell leukemia virus type | isolate IR(39) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 0.0 99.33% 621 MN453098.1
Human T-cell leukemia virus type | isolate ATL MhD1, complete genome Human T-cell leu... 811 811 82% 0.0 99.33% 9035 MH392265.1
Human T-cell leukemia virus type | isolate IR(2) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 0.0 99.33% 621 MN453143.1
Human T-cell leukemia virus type | isolate IR(37) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 0.0 99.33% 621 MN453140.1
Human T-cell leukemia virus type | isolate IR(5) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 0.0 99.33% 621 MN453103.1
Human T-cell leukemia virus type | isolate IR(77) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811  82% 0.0 99.33% 621 MN453126.1
Human T-cell leukemia virus type | isolate IR(87) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811 82% 00 99.33% 621 MN453122.1
Human T-cell leukemia virus type | isolate MhD ATLS5, complete genome Human T-cell leu... 811 811 82% 0.0 99.33% 9035 MH399769.1
Human T-cell leukemia virus type | isolate IR(45) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 81 82% 0.0 99.33% 621 MN453128.1
Human T-cell leukemia virus type | isolate IR(16) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 811 811  82% 0.0 99.33% 621 MN453099.1
Human T-cell leukemia virus type | isolate MhD ATL2, complete genome Human T-cell leu... 811 811  82% 0.0 99.33% 9035 MH395864.1
Human T-cell leukemia virus type | isolate IR(92) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 809 809 80% 0.0 99.77% 621 MN453137.1
Human T-cell leukemia virus type | isolate IR(88) bZIP factor (HBZ) gene, complete cds Human T-cell leu... 806 806 82% 0.0 99.11% 621 MN453121.1
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