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ABSTRACT

Infertile men with the low quantity and quality of sperm associated with gene deletions in the 
long arm of chromosome Y (YQ), in the region known as the AZF region (Azoospermic 
Factor). This study aims to analyze the AZF gene deletions in infertile men with abnormal 
sperm categories ranging oligozoospermia, Oligoasthenoteratozoospermia until azoospermia. 
This study includes the type of cross-sectional observational study and DNA samples 
obtained from the blood of primary infertile men. Extraction of DNA uses a DNA extraction
kit and DNA amplification uses polymerase chain reaction method. The analysis includes the 
number, motility and morphology of sperm conducted by WHO standard. Analysis of 
deletion is determined from the size of the base pairs of DNA amplification product. The 
results showed the prevalence of deletions in azoospermic category higher than the 
prevalence in other categories. Sequentially, the prevalence of deletions was followed by a 
severe category Oligoasthenoteratozoospermia, Oligoasthenoteratozoospermia, severe 
oligoteratozoospermia and oligoteratozoospermia. The most frequent gene deletions are sY86 
gene, followed by sY84, while the most rare gene deletions are DAZ gene / sY255. This is in 
contrast with previous studies because of the background sample of infertile men from 
several races in Indonesia, the number of samples and the location of genes analyzed in the 
sub-region AZF. Deletions involving many genes in the AZF subregion associated with the 
smaller quantity and quality of sperm.
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Introduction

Infertility is not only a problem for the general public but also the study of experts in 

the medical field. The study covers the causes of infertility to therapeutic for infertile couples. 

Based on the cause of infertility, 40% of the problems in the male sex namelylow quantity

and quality of sperm (Siffroi et al, 2000). Various studies show low quantity and quality of 

sperm associated with gene deletions in the long arm of chromosome Y (YQ), in the region 

known as the AZF region (Azoospermic Factor). This region is divided into three subregion 

is AZFa, AZFb and AZFc (CMGS, 2000; Naysmith et al., 2000; Friel et al., 2001)

Genetic studies on infertile men who have sperm with severe oligozoospermia category 

(sperm count <5 million / ml ejakaulat) and azoospermia (no sperm in the ejaculate), indicate

the presence of gene deletions in one or more subregion AZF (Moro et al., 2000; Foresta et 

al., 2001; Dohle et al., 2002; Ferlin et al., 2003). However, the clarity of the relationship 



between the low quantity of sperm with the extent of gene deletions involving the subregion 

AZF has not appeared. This is reflected in the results of research Österlund et al., (2000) and 

Friel et al., (2001) in group of infertile men with severe oligozoospermia and azoospermia 

which showed a deletion in one and two subregion AZF. While other researchers found for 

infertile men with the same category only had one AZF deletions in the same subregion. (Tse 

et al, 2000; Maurer et al., 2001; Peterline et al., 2002; Hopps et al., 2003; Ferras et al., 2004; 

Cram et al., 2006). Even, Kihaile et al., (2005) found any deletions involving third subregion 

AZFa, AZFb and AZFc at once. Therefore AZF region are in the Y chromosome so AZF 

genesdeletions can be passed down from father to son (Oquando & McGill, 2003).

In Indonesia, clinics that take care infertile men have not made a genetic study as a 

standard procedure, whereas the number of cases of male infertility is increasing. Based on 

theage, the results showed that most of infertility affects men at the age of 33 years, while the 

youngest age infertile men 24 years (Hanizar, 2004). This indicates that the condition of 

infertile men is not to be elderly, and their number is quite a lot, while they were trying to get 

children. In the field of genetics, AZF gene deletion studies in infertile men showed that 

deletion of AZF genes are more common in Azoospermia group than other groups that is 

Oligoasthenoteratozoospermia (OAT) or severe OAT (Hanizar, 2007). Men with category 

OAT  have sperm count <20 million / ml of ejaculate, motility (movement) of sperm that 

move forward and straight <50% while the morphology of sperm that have a normal form 

less than 15% (WHO, 1999).

Based on the description, it’s neccesary to be performed genetic analysis in infertile 

men with abnormal sperm category (azoospermia, oligozoospermia, severe 

oligozoospermia,OAT and severe OAT. The results of this study are expected to be the 

contribution of data for medical experts and prevent the transmission of infertile gene 

inheritance from father to son.

Materials and Method

This study includes the type of cross-sectional observational study. DNA samples 

obtained from infertile men who came voluntarily to the infertility clinic with primary 

infertility criteria, meaning that has never succesfullto impregnate his partner at least one year 

after unprotected intercourse. Analysis of sperm, including the number, motility and 

morphology of sperm done according to WHO standards.

The number of sperm is calculated by using the room count of Markler, and considered 

normal if at least have 20 million / ml ejaculate. Motility of sperm examined and counted 



with 400-600 times magnification under a light microscope. Classification of motility is 

spermmoves fast and straight ahead (a), sperm movesslow or difficultforward straight (b), 

spermdoes not move forward (c), spermdoes not move (d). SpermMotility is said to be good 

if at least 50% of sperm move forward (categories a and b). The morphology of sperm is

examined and counted after made smears preparation on microscope slides, and staining with 

Crystal Violet. Morphological examination is conducted under microscope with oil 

immersion at 1000 times magnification. Normal spermissperm with an oval-shaped head, 

good neck and straight tail. Sperm has good quality if> 15% sperm has normal shape.

DNA was extracted from peripheral blood using a kit for DNA extraction. The purity 

and concentration of DNA was measured using a UV spectrophotometer. Then DNA was 

amplified using PCR method in Thermal - cycler, with a total volume of 25 l consisting of 

PCR mix (consisting of PCR buffer, Taq polymerase, dNTPs and MgCl2) to 12.5 l inserted, 

one each primer pair 2.5 l, DNA sample and aquabidest sterile. This amplification is done  

one by one for each primary gene to be analyzed, with the amplification conditions that have 

been optimized and molecular weight (in bpsize = base-pairs) are generated as in Table 1.

Table 1. Amplification Conditions ofEach Primar

Primer Pre-heat Denaturation Annealing Elongation Extension bp
SRY 95oC-5’ 94oC-1’ 57oC-1’ 72oC-1’ 72oC-10’ 472
sY84 95oC-5’ 95oC-45” 54oC-45” 72oC-45” 72oC-10’ 320
sY86 95oC-5’ 95oC-45” 55oC-45” 72oC-45” 72oC-10’ 326
sY127 95oC-5’ 95oC-45” 50oC-45” 72oC-45” 72oC-10’ 274
sY134 95oC-5’ 95oC-45” 50oC-45” 72oC-45” 72oC-10’ 301
E355 95oC-5’ 95oC-45” 51oC-45” 72oC-45” 72oC-10’ 550
sY254 95oC-5’ 95oC-45” 61oC-45” 72oC-45” 72oC-10’ 400
sY255 95oC-5’ 95oC-45” 51oC-45” 72oC-45” 72oC-10’ 126

PCR results were visualized by electrophoresis in 2% agarose gel in TBE 0.5 × in the 

electrophoresis chamber, staining with ethidium bromide and observed with transiluminator.

All samples will be used for the analysis of gene deletions in AZF region should 

selected first by SRY gene as a control of testicular factors. DNA amplification with primer

gene has a molecular weight of 472 bp. Samples that can not be amplified the genes are not 

used for the analysis of gene AZF region. Furthermore, the results of the DNA samples 

amplified with each primer gene in the AZF subregion that produce molecular weight 

according to the size showed that the samples contain the DNA sequences of genes were 



analyzed. Conversely, ifthe samples did 

after three times, means the sample suffered deletions to the DNA sequences.

PCR results from each 
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Result and Discussion

Visualization results of PCR for SRY gene as a control testicular factors appear in 

Picture 1.

Picture 1. Visualization 

The samples that have SRY gene 

subregionAZFa (sY84 and sY86), subregionAZFb (sY127, sY134 and RBM / E355), a

subregion AZFc (DAZ / sY254, sY255). Examples of visualization the results o
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the samples did not amplify the expected size of the PCR treatment 

the sample suffered deletions to the DNA sequences.

PCR results from each gene location then were sequenced at the Eijkman Institute

Jakarta and Biotechnology Research CenterTangerang.
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Picture 3. Visualization the result of PCR for DAZ gene

From picure 2, it appears that the sample numbers 6, 22 and 23had deletions for RBM 

gene because of not being able to amplify DNA on target (550 bp), while in picture 3 appears 

sample numbers 8,9,35, and 36 had deletions for DAZ gene.

The results of the analysis showed that the gene deletion in AZFa, AZFb and AZFc 

subregion occurred in all categories of sperm that oligoteratozoospermia (OT), severe OT, 

OAT, severe OAT and azoospermia. (Picture 4, 5, 6). This incident shows that gene deletions 

in AZF subregion not only affect the number but also the motility and morphology of sperm. 

However, based on three indicators, namely the number, motility and morphology, AZF 

region deletions tend to affect the number and morphology of sperm. It can be seen from the 

data does not indicate a deletion in the oligoasthenozoospermia or 

asthenozoospermiacategory. Oligoasthenozoospermiacategory, has the number of sperm 5-20 

million per ejaculate, sperm motility moving forward and straight <50% while normal 

morphology <15%. Special categories of asthenozoospermia if it has a motility of sperm

moving forward and straight <50% while the number and morphology are normal.

These conditions correspond to the results Sudjarwo (2001), which showed that sperm

motility is affected by the mutation of mitochondrial DNA (mtDNA) of sperm. Deletions that 

occur in Oligoasthenoteratozoospermia group are more caused by abnormal morphology 

tends to result in an abnormal motility as well.



Picture 4. Prevalence of 

Picture 5. Prevalence of 

Picture 6. Prevalence of Gene Deletions in OligoasthenoteratozoospermiaGroup

Reviewed from the deletion of the gene from each AZF subregion in each category 

sperm showed a difference in the incidence of deletions in each category (p <0.05). It  

appears from the data that the prevalence of deletions in azoospermic category more than the 

prevalence in other categories. Sequentially, the prevalence of deletions w
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from the data that the prevalence of deletions in azoospermic category more than the 

prevalence in other categories. Sequentially, the prevalence of deletions was followed by a 

severe Oligoasthenoteratozoospermia, Oligoasthenoteratozoospermia, severe 



oligoteratozoospermia andoligoteratozoospermiacategory. This shows that the high incidence 

of deletions associated with the smaller quantity and quality of sperm produced. 

Oligoteratozoospermia category to severe Oligoasthenoteratozoospermia still have numbers 

of sperm.

From seven genes analyzed, sY86 gene (AZFasubregion) showed the highest 

prevalence of deletions and occurred in all categories of sperm with the lowquantity and 

quality of sperm. Deletion analysis for seven of these genes in normal sample (control group) 

did not show any deletions. Tendencythe occurrence of next deletionsfollowed by sY84 

genes that are also part of AZFasubregion. This is different from the results of other studies 

that show that the genes contained in AZFasubregionhad deletions rarely comparedwith

AZFb and AZFc subregion.

It is also AZFcsubregion, if the results of previous studies show that subregion most 

frequent had deletions comparedwithAZFa and AZFbsubregion,from this study would 

indicate that this subregion rarely had deletions. This difference may be caused by several 

factors:

1. Background of the sample.

Thisresearch sample was from the tribe (ethnic) in Indonesia, consistng of 35

Javanese, 4 Batak, 1 Balinese. It also obtained samples of 20 ethnic Chinese and 2European. 

Determination of ethnic samples based on pedigree of marriage, which three descendants  

overthe sample must do the same ethnic marriage. It was known Javanese, Batak and 

Balinese is Indonesian race that different with Chinese and European races. Racial 

differences lead to differences in haplotype Y, namely the group of men who carry changing 

the Y chromosome  (Jobling and Tyler-Smith, 2000). Thus if the AZF gene deletion analysis 

before this is done in infertile men are not derived from Indonesia (mostly Europe, some 

composed of Africans and Chinese), the tendency of AZF gene deletion in this study 

differents from previous studies.

2. Number ofSample

The sample in this study are those who come voluntarily to the infertility clinic, in 

order to obtain the amount it is included unequal number of samples for each tribe.

3. The number of gene locations were analyzed

How many locations of genes to be analyzed there are no rules or guidelines 

certainly. Each researcher analyzed the location of AZF genes are different. This study 

analyzed the gene location sY84, sY86 (AZFasubregion), sY127, sY134, RBM / E355 

(AZFbsubregion) and DAZ / sY254, sY255 (AZFcsubregion) according recombination 



European Academy of Andrology (EAA) and the European Molecular Genetics Quality 

Network-(EMQN) in Simoni et al, (2004).

When viewed from the location of the genes analyzed, there are 4 genes that had 

deletions in all categories of sperm, that are sY84 genes, sY86 (both AZFasubregion), gene 

sY134 (AZFbsubregion) and sY255 (AZFcsubregion). it means that the low quantity and 

quality of the sperm can not be determined from the presence of deletionsone of AZF gene or 

one of AZF subregiononly. Several samples of each of spermcategories above do not have

AZF gene deletion, which means they have all the AZF genes. It can happen because this 

study only analyzed seven AZF genes only.

Among all of sperm categories (azoospermia, oligoteratozoospermia, severe 

oligoteratozoospermia, Oligoasthenoteratozoospermia and severe  

Oligoasthenoteratozoospermia), only severe Oligoasthenoteratozoospermiacategorythathad 

AZF deletions up to six genes (2 peoples). This category is also the only one that has sampled 

the DAZ gene deletions / sY254. It shows the extent of the deletions occurred (involving 

many genes) will cause sperm that produced lower quantity and quality. 

Oligoasthenoteratozoospermia severe category is the most severe category among the 

categories that have sperm.

Conclusion

1. The prevalence of deletions in azoospermic category is higher than the prevalence in other 

categories. Sequentially, the prevalence of deletions was followed by severe 

Oligoasthenoteratozoospermia, Oligoasthenoteratozoospermia, severe oligoteratozoospermia 

and oligoteratozoospermiacategory.

2. The most frequent gene deletions are sY86 gene, followed by sY84, while rare gene deletions 

is DAZ gene / sY255.

3. Deletions involving many AZF genes associated with the smaller quantity and quality of 

sperm.
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