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ABSTRACT

Objectives: To develop a multiplex PCR protocol for screening of Y chromosome
microdeletions within the three azoospermia factor (AZF) regions and to evaluate the
prevalence of Y chromosome microdeletions, cytogenetic and hormonal abnormalities
in Thai infertile males with oligospermia and azoospermia.

Methods: Eleven gene-based primer pairs specific for the AZFa (DFFRY and DBY),
AZFb (SMCY, EIF1AY, RBM1 and PRY) and AZFc [TTY2, DAZ (sY283), DAZ
(sY277), CDY1 and BPY2] regions of the Y chromosome were analyzed for their
specificity using the web-based BLAST program. All primers were first tested in
singleplex PCR and thereafter combined into 4 multiplex PCR sets. Amplification of
SRY (sY14) gene was used as an internal quality control in every multiplex PCR sets.
Fertile male DNA, female DNA and distilled water were tested along with patients and
controls. Optimization of each multiplex PCR conditions was performed. A sample
was considered ‘deletion’ if a PCR product of the expected size was disappeared after
three repeated successful PCR reactions. Eighty infertile Thai males with
oligospermia, 40 males with azoospermia and 50 fertile males were studied.

Evaluation of chromosome abnormalities by using G- and Q-banding method and



electrochemiluminescence immunoassays of follicle stimulating hormone (FSH),
luteinizing hormone (LH), prolactin and testosterone were performed in all infertile
samples.

Results: Eleven primer pairs were constructed to 4 multiplex PCR as following: set 1)
SMCY, RBML1, and EIF1AY; set 2) DBY, DAZ (sY283) and PRY; set 3) DFFRY and
CDY1; set 4) DAZ (sY 277), TTY2, and BPY2). The PCR optimal condition for each
multiplex PCR set was achieved and used to test samples from infertile patients, fertile
males and positive/negative controls. Five of 40 azoospermic patients (12.5%), and 1
of 80 oligospermic patients (1.25%) had Y chromosome microdeletions. Three of them
had microdeletions in AZFc, two in AZFb, and one had a large microdeletion
involving both AZFb and AZFc. None had microdeletion in AZFa region. One patient
with severe oligospermia, had a single microdeletion at PRY gene. The other five had
deletion involving more than two genes. Microdeletions of DAZ (sY277, sY283) and
BPY2 genes were the most common found in this study (4 patients), followed by
region covering the microdeletion of PRY gene (3 patients). Two patients had wide
range of microdeletion in AZFb (SMCY, EIF1AY and RBM1 genes). No Y
chromosome microdeletion was detected in 50 controls. The cost of this in-house
multiplex PCR assay is approximately 5 times cheaper than the commercial Kit.
Cytogenetic abnormalities were found in 6 of 120 patients (5%). The levels of FSH,
LH, prolactin and testosterone were undistinguishable in infertile males, with or
without Y chromosome microdeletions.

Conclusions: An efficient, inexpensive and simple multiplex PCR method was
developed in this study. The prevalence of the Y chromosome microdeletions in Thai
males with azoospermia is 10 times higher than those with oligospermia and this
finding is similar to reports from other Asian and Western countries. This technique
will be useful for future in-depth studies and could be included in a panel of routine

laboratory diagnosis of idiopathic infertility.
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