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Abstract 

Background and Aim: HIV stands for human immunodeficiency virus. It is the virus that can 

lead to acquired immunodeficiency syndrome or AIDS if not treated. HIV attacks the body’s 

immune system, specifically the CD4 cells (T cells), which help the immune system fight off 

infections. Peripheral blood mononuclear cells originate from hematopoietic stem cells (HSCs) 

that reside in the bone marrow. The main aim of this study was to STAT-1 gene expression in 

PBMC cells of patients with human Immuno Difieciency syndrome. 

Material and method: This experimental study was conducted on 30 patients with HIV-1 

positive infection. PBMCs were immediately isolated by density gradient centrifugation using 

Ficoll-Hypaque, and the viability of thawed PBMCs was always >85%. In the end, we extracted 

RNA with the RNeasy Plus Mini kit (50), and stored it at −70°C. RAN levels were measured 

by a Real-Time PCR. Data were analyzed using the GraphPad Prism 8. 

Result: The expression of STAT-1 was measured by a Real-Time PCR. Our study have shown 

that STAT-1 was not significantly different in case patient group and the control group.(  p < 

0.1551) 

Conclusion: The findings of this study indicate that expressions of STAT-1  play no important 

role in the immune deficiency syndrome in HIV infection. 
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Introduction 
HIV stands for human immunodeficiency virus. It is the virus that can lead to acquired 

immunodeficiency syndrome or AIDS if not treated. HIV attacks the body’s immune system, 

specifically the CD4 cells (T cells), which help the immune system fight off infections. The 

scale of the human immunodeficiency virus (HIV)/AIDS epidemic has exceeded all 

expectations since its identification 20 years ago. Globally, an estimated 36 million people are 

currently living with HIV, and some 20 million people have already died, with the worst of the 

epidemic centred on sub-Saharan Africa.[1] People with immunodeficiency are much more 

vulnerable to a wide range of infections and cancers, most of which are rare among people 

without immunodeficiency. Diseases associated with severe immunodeficiency are known as 

opportunistic infections because they take advantage of a weakened immune system.[2] 

Peripheral blood mononuclear cells originate from hematopoietic stem cells (HSCs) that reside 

in the bone marrow. HSCs give rise to all blood cells of the immune system through a process 

called hematopoiesis. As hematopoietic stem cells progress through hematopoiesis they 

generate the myeloid (monocytes, macrophages, granulocytes, megakaryocytes, dendritic cells, 
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erythrocytes) and lymphoid (T cells, B cells, NK cells) lineages. . These cells are critical 

components of the innate and adaptive immune system which defends the body against viral, 

bacterial, and parasitic infection and destroys tumor cells and foreign substances. [3] These 

cells are critical components of the innate and adaptive immune system which defends the body 

against viral, bacterial, and parasitic infection and destroys tumor cells and foreign substances. 

Therefore, researchers and clinicians use PBMCs in areas relating to immunology, infectious 

disease, hematological malignancies, vaccine development, transplant therapy, personalized 

medicine, and toxicology. [4] 

Signal transducer and activator of transcription 1 (STAT1) is a member of the STAT protein 

family that is involved in multiple immune system functions. The STAT1 protein aids 

maintenance the immune system in balance by controlling the IL-17 pathway.[5] When the 

STAT1 protein is activated, it inhibits this pathway. So, the STAT1 protein is With its inhibitory 

role in the IL-17 pathway, It helps to improve other immune processes called the interferon-

alpha/beta (IFNA/B) and interferon-gamma (IFNG) signaling pathways. The  IFN pathway 

assistance to a type of bacteria called mycobacterium that causes tuberculosis and The IFNA/B 

pathway is important in defense against viruses.[6] Recent studies have shown that STAT1 

proteins are phosphorylated by Janus kinases (JAKs) in response to pro-inflammatory and 

regulatory factors. Previous reports revealed that the JAK/STAT pathway has been implicated 

in the pathogenesis of HIV infection and, moreover STAT1 activation often correlates with 

anti-proliferation and apoptotic activities.[7],[8]. 

 

Material and Method 
RNA extraction 

Briefly, 10 ml of whole blood was collected in EDTA-Vacutainer tubes.( Figure 1) Plasma was 

isolated from each sample after blood centrifuging and was immediately cryopreserved and 

stored at −70°C until use. All analyses were done in peripheral blood mononuclear cells 

(PBMCs). PBMCs were immediately isolated by density gradient centrifugation using Ficoll-

Hypaque, and the viability of thawed PBMCs was always >85%. Finally, we extracted RNA 

with the RNeasy Plus Mini kit (50) (QiA gene Germany), and stored it at −70°C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Whole blood layered onto a density gradient medium. After centrifugation, the PBMC fraction is 

defined by the white layer at the interface between the plasma and the density gradient medium. 
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Real-Time PCR 

Primers with a concentration of 50 nm were prepared. First, we used the one-step SYBR 

PrimeScript RT-PCR kit (Takara Japane). Then, Master Mix primer was conveyed to the 

ambient temperature and after a short centrifugation, master mix of the following reaction 

components was prepared to the indicated end-concentration.  To each Stripe, 3.2 µl water, 5 

µl one-step SYBR RT-PCR buffer, 0.2 µl forward primer, 0.2 µl rivers primer, 0.4 µl primer 

script 1step enzyme Mix 2, and 1 µl of   the RNA were added. 

The following RT- Real-Time PCR experimental run protocol was used: 15  minutes at 42 °C 

Degrees Celsius, as to hold temperature 1, then, denaturation program was performed at 95 ° C 

for 10 second, amplification and quantification programs were repeated 40 times (95°C for 5 s, 

60°C for 45 s, with a single fluorescence measurement), melting curve program (60–95°C with 

a heating rate of  1°C per second and a continuous fluorescence measurement), and finally a 

cooling step to 40°C was done.  Data were normalized to GAPDH gene, and 2−ΔCt was used for 

calculating the expression of each target. All statistical analyses were performed by the 

GraphPad Prism 8. 

 

Result 
All case and control groups patients Appraisement of expression  STAT-1 gene in PBMC 

cells of patients with human immunodeficiency syndrome and the level of gene expression in 

both case group and control patients was examined by Real-time PCR. Our finding indicated 

that There was no significant difference STAT-1 gene between case groups and control 

groups, which was as follows: (p < 0.1551) (Figure 2)   
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Figure 2. Appraisement of expression STAT1 gene in PBMC cells from HIV-infected patients. 

 

Discussion 
In this study, we showed the expression of STAT-1  gene in PBMC cells  of patients with human 

immunodeficiency  syndrome obtained. 

Our study demonstrates that Among control subjects, no significant change was observed in 

STAT-1 levels. The different report revealed that  In the context of HIV infection, the enhanced 

IL-27-dependent STAT1 activation may impact CD4 T cell activation and function.On the one 
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hand other, overexpression of STAT1 limits CD4+ T cell reconstitution. Thus, Blockade of 

STAT1 upregulation may promote greater and faster reconstitution of the CD4+ T cell pool 

following cART.[9] Reports indicate that More studies should be directed to address the 

mechanism of IL-7–dependent upregulation of STAT1. These observations suggest that factors 

directly and indirectly associated with the virus contribute to the activation and depletion of the 

CD4  T cell pool in these patients.[10] Their mechanism is still unknown And it needs more 

investigations essential in the future. certain experimental and clinical research has shown that 

Specific signal transducer and activator of transcription STAT-1and STAT3 inhibitors 

suppressed HIV-1-mediated enhancement of TLR-induced TNF expression as well as HIV-1 

replication.[11] some research has shown that IL-7 in vitro can regulate the expression levels 

of STAT1 protein. High levels of t-STAT1 led to p-STAT1, in addition to the canonical STAT5. 

Previous reports revealed that the induction of both Jak 1 and 3, and STAT 5 activity strongly 

correlated with the growth‐promoting effects of IL‐7, suggesting that this signal transduction 

mechanism may play a key role in IL‐7‐induced proliferation.[12] 

 

Conclusion 
Considering the role of STAT-1 on suppression of HIV-1 in human immunodeficiency syndrome,it can 

be concluded that STAT-1 may be advantageous for these patients. 
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