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HUMAN IMMUNODEFICIENCY VIRUS (HIV) 

• Retroviridae family

• Single‐stranded positive‐sense 
RNA virus 

• Acquired Immunodeficiency 
Syndrome (AIDS)

INTRODUCTION

McCune J. M et.al. 2006; Cheingsong‐Popov R et.al. 1984



GENOME OF HIV 



• HIV has become one of the world's deadly virus, claiming more 
than 25 million deaths over the past three decades

• United Nation Program on HIV/AIDS (UNAIDS) reports that there 
were 36.9 million people living with AIDS across the globe

• 2 million people became infected with the virus

• 1.2 million people died of HIV‐related illnesses at the end of 2014

PREVALENCE OF HIV

UNAIDS Report 2016



PREVALENCE OF HIV IN PAKISTAN 

0.133 
Million

Estimated people 
with HIV

22,333
Registered
People currently 
registered with 

NACP

12,046 
Treatment
People currently 
receiving ARV 

therapy

4,045 
IDU

People who inject 
drugs and are on 
ARV therapy

Program National AIDS Control Pakistan Global AIDS Response Progress Report (GARPR) 2015



HIV
HIV‐1 HIV‐2

M
(Major)

N
(New)

O
(Outlier)

11 subtypes 
(A‐K)

90 Circulating Recombinant Forms 
(CRFs)

Laboratory Los Alamos National. HIV Databases

CRFs derived 
from recombination
between viruses of different 

subtypes



HIV SUBTYPES CIRCULATING AROUND THE WORLD 

Santos et.al. 2010



HIV IN PAKISTAN

• Pakistan has suddenly shifted from “low‐prevalence, to high risk”
country with “concentrated” HIV epidemic

• However, HIV epidemic in Pakistan is still considered to be in its early stage
but during the last two decades, HIV‐1 epidemic is mounting as the high‐risk
group is increasingly engaged in high‐risk practices

Khan et.al. 2006



OBJECTIVES

•To detect HIV sub‐types using gene sequencing 

To undertake phylogenetic analyses for possible 
geographical linkages of Pakistani HIV strains



• RESEARCH DESIGN:
• Cross sectional
• SETTINGS:
• Study was done at the section of Molecular Pathology,
Dow Diagnostic Reference and Research Laboratory, Dow
University of Health Sciences (DUHS).

• Blood samples were collected from diagnosed known HIV
patients after taking the consent.

• A history was taken from all patients that were enrolled.

• This study was approved by the Institutional review board
(IRB) of DUHS

MATERIAL AND METHODS



Methodology



SAMPLE COLLECTION 

3 mL of blood WAS 
collected from 100 high risk 

group individuals’ 
previously diagnosed 

positive for HIV . Sample 
was collected in EDTA tube.



NUCLEIC ACID 
EXTRACTION

100 HIV DNA was 
extracted from  

samples using Qiagen
DNA Extraction kit .



AMPLIFICATION

The HIV rt region 
was amplified by 
nested PCR with 
specific primers.



ELECTROPHORESIS

Amplified product was 
separated and 
visualized using 
agarose gel‐

electrophoresis.



SEQUENCE 
ALIGNMENT USING 
BIOINFORMATICS

Amplified product was 
sent to Macrogen

(Korea) for sequencing.

The sequences was 
trimmed and then 

compared to reference 
sequences available at 
LOS Alamos HIV Data 

base. 



PHYLOGENETIC 
ANALYSIS 

The sequence of HIV infected 
patients was aligned and 
Phylogenetic trees was 

constructed via the neighbor 
joining method using MEGA 

5.0 software. 



RESULTS

0

5

10

15

20

25

30

35

1-10 years 11-20 Years 20-30 Years 31-40 Years 41-50 Years 51-60 Years >61 Years

Fr
eq

ue
nc

y 
of

 P
at

ie
nt

s

Age distribution of HIV patients 

DEMOGRAPHIC PROFILE



0
10
20
30
40
50
60
70
80
90

Female Male

Fr
eq

ue
nc

y 
of

 P
at

ie
nt

s

Gender distribution

0
10
20
30
40
50
60
70
80
90

Married Unmarried

Fr
eq

ue
nc

y 
of

 P
at

ie
nt

s

Marital status 

DEMOGRAPHIC PROFILE



Gel photograph of HIV RT amplified gene

Lane 1 =Negative sample, lane 2,3,4,5= HIV RT amplified gene, lane 6= 100 bp ladder
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GENETIC DIVERSITY OF HIV‐1 BY PHYLOGENETIC ANALYSIS
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GEOGRAPHICAL LINKAGES OF HIV‐1 IN PAKISTAN
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CONCLUSION 

• As subtype A is the predominant subtype in Pakistan, However, there were several other 
subtypes that are also emerging to be prevalent in the country such as subtype B and 
CRF01_AE. 

• Our study also showed that there were few emerging subtypes in Pakistan that have 
never been reported from the country. These were CRF11_cpx, CRF10_CD and 
CRF35_AD. 

• This study also suggest that these new subtypes circulating in the country are might be 
due to infected personnel of HIV travelling to our country and involving in high risk 
activity. 
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