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Abstract 

The intrinsic host defense system plays an important role in the restriction of retroviral infection. The objective of the study was 

to determine the role of Trim5α polymorphism in children living in the North region of Cameroon. A case control study was 

carried out in the health facilities among HIV-1 infected and uninfected children under 15 years, all born from HIV-1 infected 

mothers. Blood sample was collected to determine HIV status and genotyping conducted by Polymerase Chain Reaction (PCR) 

followed by Restriction Fragment Length Polymorphism (RFLP). The Chi-squared test was used to assess the Hardy-Weinberg 

equilibrium. Overall, 25 HIV-1 infected and 88 uninfected children were recruited. We found that the proportion of GG genotype 

was lower in uninfected children (85.2%) than in infected ones (92.5%). The proportion of GA genotype was higher in uninfected 

(12.5%) compared to infected children (8.0%). AA genotype was absent among infected children while the proportion in 

uninfected children was 2.3%. The frequency of Trim5α-136Q allele in uninfected and infected children was 9.0% and 4.0% 

respectively. The proportion of mutant homozygotes was elevated in uninfected children (14.8%) than in infected ones (8.0%). 

Moreover, children carrying mutated phenotype were 2 times less likely to be infected compared to those without it. The mutated 

phenotype of the Trim5α-136Q gene may be protective against HIV-1 acquisition in children. Further investigation in a follow-

up cohort considering other polymorphisms in a large population will help in better appreciation of Trim5α role in HIV-1 

acquisition and disease progression in children. 
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1. Introduction 

Acquired Immunodeficiency Syndrome (AIDS) was dis-

covered 43 years ago and was followed by the identification 

and characterization of the responsible agent, Human Immu-

nodeficiency virus (HIV). During the replication of HIV in the 

target cell, it interacts with host cellular proteins that facilitate 

the process. Various cellular proteins with potent antiviral ac-

tivities have been developed due to the evolutionary pressures 

applied by viral infections [1]. Tripartite Motif Containing 5 

http://www.sciencepg.com/journal/bmb
http://www.sciencepg.com/journal/244/archive/2441102
http://www.sciencepg.com/
http://www.sciencepg.com


Biochemistry and Molecular Biology http://www.sciencepg.com/journal/bmb 

 

37 

alpha (Trim5α), in cells and tissues of the body plays an im-

portant role in the immune response against HIV [2, 3]. A 

number of cellular proteins are known as restriction factors [4-

6]. Trim5α, Apolipoprotein B mRNA editing enzyme, cata-

lytic polypeptide-like (APOBEC), and Tetherin proteins are 

few important restriction factors that have been extensively 

studied. [7-10]. Trim proteins are defined by an N-terminal 

RBCC structure, which consists of an N-terminal RING E3 

ligase domain (R), one or two Bbox domains (B), and a coiled-

coil domain (CC) [7, 11]. Trim5 is a member of tripartite motif 

family [12] known as one of the factors contributing to intra-

cellular defense mechanisms against HIV-1 infection [13]. 

Trim5α is the best studied among members of Trim family 

that inhibits HIV-1. It has species-specific restriction activity 

against replication of many retroviruses [14-16]. Trim5α is a 

post-entry restriction factor that confers resistance to HIV [9] 

through interaction of its PRYSPRY/B30.2 domain with the 

viral capsid [6] after the entry of the virus but, prior to the 

integration of viral DNA into the host cell genome [17]. Inhi-

bition is initiated in the cytoplasm through the recognition of 

viral capsids, leading to their fragmentation and the suppres-

sion of reverse transcription [18]. The mechanism of re-

striction is not well understood, but it’s suggested to involve 

recruitment of components of the autophagy machinery [19]. 

Of the eight polymorphisms that have been identified in the 

Trim5α gene, two have been reported to have functional con-

sequences with regard to the antiviral activity of Trim5α 

(H43Y and R136Q). The 43Y variant was less efficient in re-

stricting HIV-1 replication in vitro. The single amino acid sub-

stitution referring to a shift from arginine to glutamine at co-

don 136 of Trim5α leads to R136Q polymorphism. The 

Trim5α-136Q mutation has been associated with a higher anti-

HIV-1 activity. Trim5α protein possess a C-terminal capsid 

binding domain that mediates specific recognition and re-

striction of certain retroviruses. Trim5α has also been ob-

served to possess functional ubiquitin ligase activity that may 

play a role in its ability to restrict retroviral infection [20]. 

In some previous studies, the R136Q polymorphism has 

been associated with a slightly higher anti-HIV-1 activity. The 

effect of the Trim5α H43Y and R136Q polymorphisms on the 

clinical course of HIV-1 infection in participants of the Am-

sterdam cohort studies revealed a protective effect of the 136Q 

genotype [21]. A study conducted in Nairobi, Kenya sug-

gested that a shift from arginine to glutamine at codon 136 in 

the coiled-coil region of Trim5α confers protection against 

HIV-1 in the Pumwani sex worker cohort [22]. No association 

of the Trim5α-136Q allele was found neither with the risk of 

transmission nor the acquisition of HIV in a Cameroonian 

study [23]. 

Previous studies in Northern Cameroon concerning Trim5α 

and HIV focused on people aged 18-70 years [24]. Up to our 

knowledge, there is no study regarding the polymorphism of 

Trim5α polymorphism among children in this part of the 

country. The objective of the study was to determine the role 

of Trim5α polymorphism in children living in the North re-

gion of Cameroon. 

2. Materials and Methods 

2.1. Design and Period 

This was a case-control study conducted in hospitals in the 

North Region of Cameroon during the period from July 2014-

August 2015. The participants were children under 15 years 

of age all born from HIV-infected mothers. The study protocol 

received approval from the Cameroon National Ethical Com-

mittee for Research on Human Health under the number 

N°2013/11/375/L/CNERH/SP. Written informed consent was 

obtained from the mothers as well as parental consent and as-

sent, when indicated. 

2.2. HIV Testing 

The HIV status of children under 18 months of age was con-

firmed using a direct detection test for the virus: Abbott qual-

itative Real-time PCR kits (Abbott TM mSample Preparation 

System, DNA Promega Corporation, Madison WI 

53711USA). For children who were 18 months and above se-

rological tests were used: Alere DetermineTM HIV 1/2 and 

Oraquick HIV 1/2. 

2.3. Genotyping 

Human genomic DNA was extracted from buffy coat 

through several stages using QIAamp®DNA mini kit (Qi-

agen), following the instructions of the manufacturer. The 

fragment of interest was amplified from DNA extract for gen-

otyping analyses. Polymerase Chain Reaction (PCR) followed 

by Restriction Fragment Length Polymorphism (RFLP) were 

the techniques used for Trim5α-136Q genotyping. The primer 

sequences used for the amplification were: 5’-

ATGGCTTCTGGAATCCTGGTTAATG-3’(forward) and 

5’CCCGGGTCTCAGGTCTATCATG-3’ (reverse) [25] ac-

cording to the experimental conditions: initial denaturation at 

94°C for 3min, followed by 40 cycles of denaturation at 94°C 

for 30sec, annealing at 50°C for 30sec, extension at 72°C for 

1min and a final extension at 72°C for 10 min. The amplified 

product was digested with a restriction enzyme (AvaI). To 

separate fragments issues from digestion, samples were pre-

pared for electrophoresis in the presence of 2 μL ethidium bro-

mide help to visualized DNA using a DNA transilluminator 

(BIO-RAD, ChemiDocTM XRS+). 

Genotypes were determined based on the number and 

length of fragments on the gel (Figure 1). A PCR product con-

taining Q at position 136 will result in a 526bp undigested 

product and the person is a mutant homozygous (genotype 

AA). The GA genotype is characterized by the presence of the 

AvaI restriction site on one allele. Therefore, there will be 
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three fragments on the gel at 526bp, 405bp and 121bp respec-

tively, and the person will be heterozygous. The GG genotype 

is characterized by the presence of a restriction site. The AvaI 

digestion will produce two fragments of 405 and 121bp re-

spectively. The person in this case is a wild type. 

 
Figure 1. Electrophoregram of the digested products of Trim5α-136Q gene with AvaI enzyme. 

MWM: Molecular Weight Markers (Ladder: 100bp). 

Numbers 1 to 6 are samples. PC 1, PC 2 and PC3 are controls: PC1: GG genotype; PC2: GA genotype; PC3: AA genotype. Samples showing 

a single band at 526bp are mutant homozygous (3): AA genotype. Samples showing three bands at 526, 405 and 121bp are heterozygous (2, 

and 8): GA genotype. Samples with two bands at 405 and 121bp are wild type (1, 4, 5, 6, 7, and 9): GG genotype 

2.4. Statistical Methods 

Allelic frequencies were calculated using the formula: F= 

(h + 2H)/2N, where F is the frequency, H is the number of 

samples with a homozygous mutation genotype, h is the num-

ber with a heterozygous mutation genotype and N the total 

number of samples. The Hardy-Weinberg Equilibrium (HWE) 

was verified by the Chi-square test. To find associations be-

tween polymorphism and child HIV status, Pearson’s Chi-

square test (Fisher exact test where relevant) was used to es-

tablish relationships. Odd Ratios (OR) with 95% Confidence 

Interval (CI) were used as the measure of association. Trim5α-

136Q and Trim5α-R136 allelic frequencies were compared 

between the HIV-1 infected and HIV-1 uninfected children. 

3. Results 

Overall, 113 children under 15 years of age participated in 

the study. Among them 49.6% were female, 25 (22.1%) were 

HIV-1 infected and 88 (77.9%) were HIV-1 uninfected. 

3.1. Distribution of Trim5α Genotypes and 

Allelic Frequencies in the Study Population 

The proportion of GG genotype was lower in HIV-1 unin-

fected children (85.2%) than in HIV-1 infected ones (92.5%) 

with the difference not statistically significant (p=0.58, 95% 

CI: [-0.22; 0.09]). The proportion of GA genotype was ele-

vated in HIV-1 uninfected children (12.5%) compared to 

HIV-1 infected children (8.0%) but the difference was not sta-

tistically significant (p=0.58, 95% CI: [-0.22; 0.09] ). AA gen-

otype was completely absent in HIV-1 infected children while 

the proportion in HIV-1 uninfected children was 2.3%. The 

frequency of Trim5α-136Q allele in HIV-1 uninfected and 

HIV-1 infected children was 9.0% and 4.0% respectively, 

meaning that the protective Trim5α-136Q allele was more fre-

quent in uninfected children. The Hardy-Weinberg Equilib-

rium (HWE) analysis showed that all genetic variants for 

Trim5α in the studied population were in equilibrium (p=0.07). 

Table 1. Distribution of Trim5α genotypes and Trim5α-136Q allele in HIV-1 infected and uninfected children. 

Genes variants 
Uninfected children 

N (%) 
Infected children N (%) P-value 95%CI X2 Total N (%) 

G/G 75 (85.2) 23 (92.0) 0.58 -0.22; 0.09 0.30 98 (86.7) 

G/A 11 (12.5) 2 (8.0) 0.79 -0.11; 0.20 0.07 13 (11.5) 
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Genes variants 
Uninfected children 

N (%) 
Infected children N (%) P-value 95%CI X2 Total N (%) 

A/A 2 (2.3) 0 (0.0) 0.60 NA NA 2 (1.8) 

total 88 (100.0) 25 (100.0)    113 

Trim5α -136Q frequencies 9.0 4.0    8.0 

X2-HWE 3.46 0.04    3.39 

P-HWE 0.06 0.83    0.07 

G/G: Homozygous wild type genotype 

G/A: Heterozygous genotype 

A/A: homozygous mutant genotype 

X2- HWE: Chi-squared for the Hardy Weinberg Equilibrium 

P-HWE: Statistical value for the Hardy Weinberg Equilibrium 

n: Number of participants presenting the genotype 

3.2. Trim5α Phenotypes in HIV-1 Infected and Uninfected Children 

The proportion of mutant was higher in HIV-1 uninfected children (14.8%) than in HIV-1 infected ones (8.0%). Moreover, 

children carrying mutated phenotype were 2 times less likely to be HIV-infected compared to those without it (OR= 2.0, 95% 

CI: [0.42, 9.50]). This implies that the mutated phenotype of the Trim5α-136Q gene may protect children against HIV-1 acqui-

sition. 

Table 2. Children’s phenotypes and their HIV status. 

children phenotypes Uninfected children N (%) Infected children N (%) OR P 

Mutant 13 (14.8) 2 (8.0) 2.0 (0.42-9.50) 0.29 

Wild type 75(85.2) 23(92.0) 1  

 

4. Discussion 

Our objective was to determine the role of Trim5α polymor-

phism in children living in the North region of Cameroon. 

This is the first study carried particularly on Trim5α gene in 

children in this part of the country. Trim5α gene encoded a 

cytoplasmic protein that blocks HIV-1 infection after the virus 

enters the target cell cytoplasm. The polymorphism of trim5α 

and the differences in expression modifies the rate of HIV ac-

quisition and disease progression [14]. 

R136Q polymorphism that is studied in this work corre-

spond to rs10838525 SNP in exon 2 results in the amino acid 

change from Arginine to Glutamine at codon 136. It has been 

reported that this polymorphism confer protection against 

HIV in individuals with high risk and slow disease progres-

sion [3]. Trim5α binds retroviruses via its C-terminal PRY/ 

SPRY domain and rapidly recruits them to the proteasome be-

fore significant viral DNA synthesis can occur [26]. Trim5α 

is ubiquitinylated within cells and is rapidly turned over by the 

proteasome in a RING domain. The suggestion is that 

autoubiquitinylation might drive this process [27]. 

In the present study, 113 children under 15 years of age par-

ticipated. Among them 49.6% were female, 25 (22.1%) were 

HIV-1 infected and 88 (77.9%) were HIV-1 uninfected. The 

observed Trim5α-136Q allelic frequencies in HIV-1 unin-

fected (9.0%) and HIV-1 infected (4.0%) children was com-

parable with the frequency reported in Cameroon (11.3%) 

[23], but lower than what was found in Americans and Cauca-

sians [10, 21]. Hence, the mutated allele Trim5α-136Q is not 

common in this population. Children carrying mutated pheno-

type were 2 times less likely to be HIV-infected compared to 

those without it. Trim5α-136Q polymorphism seems to confer 

protection against HIV acquisition although the Trim5α-136Q 

allele is not frequent. Another study also carried in Cameroon 

failed to find any association between Trim5α-136Q polymor-

phism and MTCT or acquisition of HIV by a child from his 

mother [23]. AA genotype was completely absent in HIV-1 

infected children while the proportion in HIV-1 uninfected 
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children was 2.3%. This result means that the mutated homo-

zygous genotype did not protect against acquisition of HIV-1 

by children. Contrarily, a cohort study among the participants 

in Amsterdam found a protective effect of the 136QQ geno-

type [21]. In African Americans, the mutated allele Trim5α-

136Q was relatively elevated in uninfected individuals, sug-

gesting a possible protective effect [28]. Concerning HIV-1 

disease progression, the trim5α has no effect or modest effect 

[29]. 

5. Conclusions 

Children carrying mutated phenotype of the Trim5α were 2 

times less likely to be HIV-infected compared to those without. 

Hence, the mutated phenotype of the Trim5α-136Q gene may 

be protective against HIV-1 acquisition in children. However, 

the trim5α-136Q allelic frequency is not common in the North 

Region of Cameroon. Further investigation in a follow up co-

hort considering other polymorphisms and, a large number of 

samples will help in better appreciation of the role of Trim5α 

polymorphisms in HIV acquisition and disease progression. 
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