
GENETIC DETERMINANTS OF MALE INFERTILITY IN TIIE

SELECTED AFFECTED FAMILIES OF KPK PROVINCE

ffi
H

|}

ll

Researcher

Ali Nawaz

169-FBASA4SBT/F-14

Supervisor

Dr. Muhammad Arshad Malik

Assistant Professor

k
D ep artme nt of B ioinformntic s and B iote chn olo gy

Faculty of Basic and Applied Sciences

International I slamic Univ ersity, I slamabad

iiffiltr,



+Acceseionx,tU,lZSlq 
V

rt?s

6t2,6
pLq

tumon reTsro/uc 4'u"

HoY tttc nar-( Q r'ra LY s''t

fou N n{q$'6",



(ALLAH) Dignity, when He intends onything, is only to soy

To it, "Be", so it is (Quron: Suro 36: Yerse 82)

(Begin with the nome of AILAH in Beneficent ond Merciful)His

(ALLAH) Dignity, when He intends onything, is only to soy

To it, "Be", so it is (Quron: Suroh 36; Verse 8?)

(Begin with the nome of ALLAH in Beneficent ond AAerciful)His



I

Department of Bioinformatics and Biotechnology

International Islamic Universiff, Islamabad

Dated:

FINAL APPROVAL

It is certified that we have read the frnal project report submiued by Mr. Ali Nawaz and it is our

Judgment that this project is of sufficient standard to warrant its acceptance by the lnternational

Islamic University, tslamabad for the MS Degree in Biotechnology.

COMMETTEE

External Examiner I
Dr. Mazhar Qaypm

Professor and Chairman

Department of Zoology

PMAS-AAU, Rawalpindi

lnternal Examiner II
Dr. Jabar Zaman Khan Khattak

Assistant Professor

Department of Bioinformatics & Biotechnology

International Islamic University, Islamabad

Supervisor

Dr. Muhammad Arshad Malik

Assistant Professor

Department of Bioinformatics & Biotechnology

International Islamic University, Islamabad

\r



Department of Bioinformatics and Biotechnology

International Islamic University, Islamabad

\'

Chairman

Prof. Dr. TafarMahmood Khalid

Oeeartment of Bioinformatics and Biotechnology

International Islamic University, Islamabad

.,-rr

I),ean, IBAS

Professor Dr. Muhammad Sher

International Islamic University, Islamabad



i'-
q'rl

I
I

x (s'

A thesis submitted to Department of Bioinformatics and

Biotechnology,
International Islamic University, Islamabad as a partial

Fulfillment of requirement of the award of the

Master in Sciences of Biotechnology
(MSBT)

I

t
.I

I

4-{q



$j

rtfr,rt9c&T{otr

{ rfecfrcatotr tilio &"rorc| to
t*y [eIove,f forunto on{

fr*[$ u/Eo ,tocrificetr tdeir

ilrilh on ,rl,y urillo ontr

encouroJerf tne fu"ing tde

cour'e "ft llo reate a* E rrrorE

fe
)



DECLARATION

I hereby solemnly declare that the work "GENETIC DETERMINANTS OF MALE

INFERTILITY IN TIIE SELECTED AFFECTED FAMILIES OF KPK PROVINCE,, pTeSEnted

in the following thesis is my own effort, except where otherwise acknowledged and that the

theiis is my own composition. No part of the thesis has been previously presented for any other

Degree.

Dated: lr/ lr, 
o

169.FBASA,ISBT/F.14

\-
'i}rl

"$s



-+l,tf

GENETIC DETERMINANTS OF MALE INFERTILITY
FAMILIES OF KPK PROVINCE

IN THE SELECTED AFFECTED
LIST OF CONTENTS

LIST OF CONTENTS

ACKNOWLEDGEMENTS. .......... .......I

ABBREVIATIONS. ......U

LIST OF FIGURES. .........M

LIST OF TABLES. ....VI

ABSTRACT..... .....vII

1.1 Genetics...... ..:.... ....i.. ..........1

1.2 Human Molecular Genetics. .......1

1.3 Genetic Disorder Classification.... ............1

1.3.1 Chromosomal Disorder. ....... ....-..2

1.3.2 Single Gene Disorder. .................. ......2

1.3.3 Enzymatic Defects...... ......-2

1.5 Somatic Cell Genetic Disorders.. ......2

1.6 Multifactorial Disorders. ......3

1.6.1 Mitochondrial Disorders. ..""3

1.7 Causes of Genetics Disorders. ..."""'3
1.7.1 Mutation.... ......3

1.7.2 Small Population .....'3

1.8 Infertility..... ...i.........; ....... """""3
1.8.1Primary Infertility. """"""4
1.8.2 Secondary Infertility.. """"'4

1.9 Types of Infertility...... """""'4

l.g.2Malelnfertility. """"4
1.10 Prevalence of Male Infertility.. " " ""'6

1.1 lGenetic Or Molecular Causes Of Male Infertility. " ' " ' '7

1.11.1 Chromosomal Abnormalities. ...i... .""'7

t.II.zKlinefelter Syndrome. """"7

s

{_
rqt



GENETIC DETERMINANTS OF
FAMILIES OF KPK PROVINCE

MALE INFERTILITY IN THE SELECTED AFFECTED
LIST OF CONTENTS

1.11.3 Chromosomal Translocations. ......8

I.ll.4 CFTR Gene Mutation.. . ' " "8

1.11.5 Y Chromosome Microdeletion. """"""9
1.11.6 AZFaREGION. """'10

t.tl.1 AZFb REGION. .. '..11

1.11.8 AZFcREGION. """'11

1.12 OBJECTIVES OF TIIE PROPOSED RESEARCH......... .......12

2. RBVIEW OF LITERATURE..... ..............14

3. MATERIALS AND M8THODS............ ....25

3.1 Families Description.... """"25
3.2 Construction Of Pedigrees. """""'25
3.3 Clinical Diagnosis. """"'26
3.4 Blood Sample Collection. " ""26

3.5 Storage of Blood. " " ""26

3.6 Genomic DNA Extraction. ""'26

3.7 Molecular Analysis of Extracted DNA. " "'27

3.8 STS Markers. """27

3.9 PCR Amplification of STS Markers....... " "27

3.10 Agarose Gel Electrophoresis'. """'28

3.11 Hormonal Analysis.... """""28
4. RESULTS.......... """'29
4.1 Description to Collected Families of Male infertility" """29

4.1.1 Family A (INFM-l).... ""29

4.l.2Farrily B (INFM-2).... """30

4.1.3 Family C (INFM-3).... """31

4. 1 .4 Mutational Analysis of Selected Genes Using STS Marker " " " " " "32

4.2 Hormonal Analysis of Individuals with Male Infertility. . . .. . . . . ... 51

s. DrscussloN...... """ s3

CoNCLUSION.. """"" 56

6. RETERENCES..... """57



,ta

ACKNOWLEDGMENTS

first of aff t 6ow do* rry fua[ to rtc omnipounl onnipruent anl omniscient ALfufiqrfiy

ALI-Alt wfio prmtifud ru an oppottunity of ,ryto"ry tcfrure of t{is naturaf fieauties at tfu no[ecukr [ezte[,

os ALLAI{ says:

"(lnh)erse b futt of ruources floa) it is your duty to erybre it"

I fiave 6een oery fortunate worftng uirt ,ry co-operatioe and fienign supentisor Dn Mufianrmaf

Arsfia[ Matift ,{e fias 6een aery fr"tpiry anlgercrous in detioerfng att fiis fonwtcdge. Ifirougfiout *y rtob-

utriting period fiz protilzl ercaurogemcflt soufll adoice, good uacfi.hg, good ampany, and [o* of gool an[

innooatioe ilcas. Dr futufiananad Arsfia[ lv{atifrprwiled me a refresfiing irsigfit anl cynirnt contnon seflse

rtat was oitatking anl e[ectric I am upecia{ty indebte[ to Dr. Mufiammad lamit Cfiainnan departmcnt of

Bioucfirwbgy an[ gerutb Etgbuenng WST anl ako u Dr. Saad Ut{afi Kfian and Dr. gtbor Mufrantna[

wfio were oery supportirte.

A Speciaf tfianfu b addrasel to Dr. Zafor MafinoodKfratil CfrtirmnnDepartment of Rbinformatbs

and tsioteirabgy liui for fris e4ceffcnt attefltiotl towar[ studmts tittu anl ruearrt probbm* I amgreat fuff

to gfi-D studcn* Tv{r. Sfiakn Utkfi Kfian, Mr.lPirzada Kfinn, lt[r.Anwar \attu[ artd Waqar Anndfor rtzir

support wfiermter I rrcedzl futp. I uouff ako tlfu n rtnnk AliI khnan, ,{anil KfunanKfia*ak,l{azrat

,Llsman, AfrosinL, Anir Atfas, fltufiarunad Sufuan anl fo{r. launtta[ Butt for fi"tprry an{ guiling nu

tfirorrgfiou.t rny ruearfr worft I oake my fienls anl [a1oraury fe{tmts ufio atuays founl thrc for tfle on

tfizir cabn{ar. I uouT ako tifo to acfoow[elg, oE frirffi anl [a1oranry fe[{mtts, t{anif 'Utkfr, fioz Afua{

, futufiarunan yarteenl anl fl,tufiarunal farfiat'{.ltIafi fn atl rtc moraf support anl motioation {uing oarbas

sta7es of ny ruearcfr worft

t Jut prile to acfoww[e&, ,ry fo*A memiers MotikAsmaatkfi Kfian, Zutfiqar Murz Kfian,

A.fidutkfr Kfinn, t{oW Nowoz anl Erghuer Asad l(fian Sikanfii wfio supported rufinanciatty dtrougfiout

nry stufy years anl wit{ acfonwbdge-Dr. Saima Sadiq KKt r{OSPfiAL) anl fl,fufrarmad Sfioatb fuwoz

gfiD Sfiokr at qAU ufio fiztpe[ ne out ufiilc untersto"n*B tfiis npic rtrotgfiout rtc entire procesA 6y

fi"tpry nein forowing oarious tfiings inrry researdtwoft

\e:

rs

ALr 
^tAwAZ



GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE ABBREVIATIONS

ABBREVIATIONS

.$,"

!'{

R.

_;-{r.{#-

Abbreviation Definition
Apical ES Apical ecto Plasmic Specialization
AZF Azoospermia Factor

BP, Base Pair
Bcm Breast Cancer Protein

BTB Blood-Testis Barrier
CF Cystic Fibrosis

CFTR Cystic Fibrosis Transmembrane Receptor Gene
OC Degree Celsius

DAZ Deleted in Azoospermia

DNA Deoxyribonucleic Acid
dNTPs Deoxyribonucleoside Triphosphates

EDTA Ethylene Diainine Tetra Acetic Acid
FSH Follicle Stimulatine Hormones

ICSI lntracytoplasmic Sperm Iniection,
IVF In Vitro Fertilization
KPK Khvber Pakhtunkhwa

LH Luteinizine Hormones'

M Molar
MsCl Masnesium Chloride
Mb Meea Basis

mM Mili Molar
NGS Next Generation Sequencing

NaCl Sodium Chloride

DH Potential Of Hydroeen Ions

PCR Polymerase Chain Reaction

RNA Ribonucleic Acid
rRNA Ribosomal Ribonucleic Acid
SC Sertoli Cells
STD Sexually Transmited Disease

STS Sequence Tagged Site

SNP Sinele Nucleotide Polymorphism

TJs Tisht Junctions
TBE Tris borate EDTA
TEDTA Tris ethylene Diamine Tetra Acetic Acid
tRNA Transfer Ribonucleic Acid
TSH Thvroid Stimulating Hormone
UV Ultra Violet



GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE LIST OF FIGURES

LIST OF FIGURES

"s

I
I

i
I

rl.:J'

ls

Sr. No. Caption Page No.

Figurel.1 Normal and abnormal sperm count, morphology and motility. 6

Figtre 4.2 Pedigree of Family A(INFM-I) having three azoospermic affected

individuals.

29

Figure 4.3 Pedigree of Family B(INFM-I) having three affected individuals. 30

Figure 4.4 Pedigree of Family C(INFM-3) having two azoospermic affected

individuals.

31

Figure 4.5 Banding pattern of PCR product of Y-chromosome microdeletion on

marker "SY14" designed for SRY of family A (INFM-l).'

33

Figure 4.6 Banding pattern of PCR product of Y-chromosome microdeletion on

"ZFXY" marker designed for SRY of family A (INFM-l).

33

Figure 4.7 Banding pattern of PCR product of Y-chromosome microdeletion on

"SY83" marlcer designed for AZFa region of family A (INFM-l).

34

Figure 4.8 Banding pattern of PCR product of Y-chromosome microdeletion on

"SY84" marker designed for AZFaregion of family A (INFM-l).

34

Figure 4.9 Banding pattern of PCR product of Y-chromosome microdeletion on

"SY86" marker designed for AZFaregion of,family A (INFM'l).

35

Figure 4.10 Banding pattem of PCR product of Y-chromosome micro deletion on

"SYl 17" marker designed for AZFb family A (INFM-l).

35

Figure 4.1I Banding pattern of PCR product of Y-chromosome microdeletion on

"SYl27" marker designed for AZFb region of family A (INFM-l).

36

Figure 4.12 Banding pattem of PCR product of Y-chromosome micro deletion on

"SY134" marker designed for AZFb region of family A (INFM-I).

36

Figure 4.13 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY255" marker designed for AZFc region of family A (INFM-l).

37

Figure 4.14 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY154" marker designed for region AZFc region of family A

(rNFM-1).

37

m



GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE LIST OF FIGURES

.e

,1l!

Figure 4.15 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY157" marker designed for region AZFc region of family A

(rNFM-l).

38

Figure 4.16 Banding pattem of PCR product of Y-chromosome micro deletion on

"SY254" marker designed for region AZFI region of family A

(rNFM-1).

38

Figrire 4.17 Banding pattern of PCR product of Y-chromosome micro deletion on

"ZFXY" marker designed for SRY gene of family B (INFM-2).

39

Figure 4.18 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY14" marker designed for SRY gene of family B (INFM-2).

39

Figure 4.19 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY83" marker designed for AZFaregion of family B (INFM-2).

40

Figure 4.20 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY84" marker designed for AZFaregion of family B (INFM-2).

40

Figure 4.21 Banding pattem of PCR product of Y-chromosome micro deletion on

"SY86" marker designed for AZFaregion of family B (INFM-2).

4t

Figure 4.22 Banding pattern of PCR product of Y-chromosome micro deletion on

"SYl17" marker designed for AZFb region of family B (INFM-2).

4t

Figure 4.23 Banding pattern of PCR product of Y-chromosome micro deletion on

"SYl27" marker designed for AZFb region of family B (INFM-2).

42

Figure 4.24 Banding pattern of PCR product of Y-chromosome micro deletion on

"SYl34" marker designed for AZFc region of family B (INFM-2).

42

Figure 4.25 Banding pattem of PCR product of Y-chromosome micro deletion on

"SY157" marker designed for AZFc region of family B (INFM-2).

43

Figure 4.26 Banding pattem of PCR product of Y-chromosome micro deletion on

SY154 marker designed for AZFc region of family B (INFM-2).

43

Figtxe 4.27 Banding pattem of PCR product of Y-chromosome micro deletion on

"SY254" marker designed for AZFc region of family B (INFM-2).

44

Figure 4.28 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY255" marker designed for AZFc region of family B (INFM-2).

44



GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE LIST OF FIGURES

$-

fl+

rrx

Figure 4.29 Banding pattern of PCR product of Y-chromosome micro deletion on

ZFYY marker for SRY gene and SYl17 designed fot AZFaregion of

family C (INFM-3).

45

Figure 4.30 Banding pattem of PCR product of Y-chromosome micro deletion on

SY14 marker designed for SRY region of family C (INFM-3).

45

Figure 4.31 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY83" marker designed for AZFaregion of family C (INFM-3).

46

Figure 4.32 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY84" marker designed for AZFaregion of family C (INFM-3).

46

Figure 4.33 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY86" marker designed for AZFa region of family C (INFM-3).

47

Figure 4.34 Banding pattern of PCR product of Y-chromosome micro deletion on

SYl27 marker designed for AZFb region of family C (INFM-3).

47

Figure 4.35 Banding patlern of PCR product of Y-chromosome micro deletion on

t'SY134" marker designed for AZfu region of family C (INFM-3).

48

Figure 4.36 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY154" marker designed for AZFc region of family C (INFM-3).

48

Figure 4.37 Bapding pattern of PCR product of Y-chromosome micro deletion on

"SY157" marker designed for AZFc region of family C (INFM-3).

49

Figure 4.38 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY254" marker designed for AZFc region of family C (INFM-3).

49

Figure 4.39 Banding pattern of PCR product of Y-chromosome micro deletion on

"SY255" marker designed for AZFc region of family C (INFM-3).

50

V



GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE LIST OF TABLE

Sr. No. Title Pase No.

Table No. 1.1 List of primers for Y chromosome microdeletion. 29

Table No. 4.2 Effect of hormonal variation on individuals etiology in case of
male infertility.

51

Table No.4.3 Different hormones level of Family A infertile individuals in
compare with standard range.

51

Table No. 4.4 Different horrhones level of Family B infertile individuals in
compare with standard range.

51

Table No.4.5 Different hormones level of Family C infertile individuals in
compare with standard range.

52

LIST OF TABLE

tA-

s

,s

VI



s

GENETIC DETERMINANTS OF MALE INFERTILITY
FAMILIES OF KPK PROVINCE

IN THE SELECTED AFFECTED
ABSTARCT

ABSTRACT

Infertility refers to the abnormal condition to conceive even if a person has regular non protected

intercourse for more than a year. Significant numbers of people are being affected with this

disorder worldwide. On the bases of different morphological conditions infertility is grouped into

several sub types. It is affecting both male and female in the similar ratio. It has many types due

to morphology like oligospermic and azoospennic condition which are denoted on the basis of

spenn count and sperm mobilityflocomotion. There are many factors which are possible reasons

of infertility including both physiology and genetics of the person. Environmental conditions

sometimes play a key role in affecting fertility but it is very rare known cause. A regular

exposure to radiations may affect the process of spermatogenesis too but it is also a rare case.

Sometimes, infertility is caused due to a regular smoking by a person, which disrupts the process

of sperm formation. Obesity is also reported by some researchers that affects fertility. Besides all

these causes, the -major cause..is .the 
genetic level variation which takes place in familial

conditions. In male, Y chromosome is a region which is important for the male characters

carrying large nurirber of genes and various regions having group of genes which playb vital role

in the human male character. The Y sex chromosome contains a region called AZF which has

genes for fertility and has further sub regions AZFa, AZFc and AZFz. In current study, all

markers of these regions were genotyped to check for any mutation in all three families that were

collected from KPK, Pakistan but no microdeletion was detected. In these experiments, two

types of controls, positive and negative, were used against affected individuals. Positive control

was nonnal male while negative was composed of normal female, PCR amplification bands were

to be observed for normal male and for negative control female but in case of microdeletions,

there should be no bands in abnormal male individuals. For further analysis, different hormonal

studies were carried out to see whether some other genes may be involved 
".9., 

like testosterone,

LH, FSH and also prolactin. Our study has shown that some individuals were having high level

of testosterone and FSH variation suggesting involvement of some other genes.
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Chapter I INTRODUCTION

1.. INTRODUCTION
1. Genetics

Among the several branches of science, Genetics is one its most important branch. It is

.specifically that branch of biology that gives the identification of how a particular characteristic

will transfer from parents to the offspring. It is because human contain a genetic material known

as DNA. The DNA is then further containing genes and each and every gene has got its own

specific structural and functional importance that actually determine how the traits does the

shifting from parents to their young ones. Any sort of disruption in these genes may lead to some

unusual abnormal functioning of a body part which produces disorder so called genetic disorder.

Up till now approximately 4000 different types of genetic disorders have been identified. These

4000 different types of disorders have harsh effect on individual's health and also on society.

These afore mentioned disorders are basically inborn and it also can be'a cause of an extreme

illness and.then ultimaielyresults to death (Kaku and Freire, lg92). Approximately 3 in 100 of

the globally pregnant women give birth to an abnormal individual which are affected by genetic

disorder. A human.body consists of approximately 35000-40000 genes and each gene is

transcribed into a functional RNA. This functional RNA encodes for protein production or for

other RNA types that is rRNA and IRNA which helps in different cellular processes at protein

levels.

L.2 Human MolCcuhr Genetics

Human molecular genetics is that branch of genetics which is in relevance to the studies

of all characteristics including both mental and physical aspects which can be transmitted from

parents to their children's. Human molecular genetics includes studies of genetic disorder such as

autosomal dominant, autosomal recessive and X-linked (Tomlinson and Bodmer, 1995).

L.3 Genetic Disorder Classification ,

Disorders at gene level occur due to many possibilities which also includes mutation in

particular gene or disruption in the pathways of these genes. It then leads into truncated product

productions (Serti6 et a1.,2000). Genetic disorders are classified into different types on the bases

of their functions and origin such as chromosomal, single gene disorder and polygenic.

GENETIC DETERMINANTS OF MALE INFERTILITY IN
FAMILIES OF KPK PROVINCE
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Chapter 1 INTRODUCTION

L.3.L Chromosomal Disorder

Chromosomal abnormalities occurs due

sometime in chromosome numbers during the

to change in chromosofiral structure and also

process of cell division. During cell division

."+

E chromosomes changes their chromatids at the time of crossing over in pvtrictr some of the

mismatching parts of chromosomes are attached to one another. This sort of attachment then

causes abnormal functioning of chromosomes and sometime it is also because of chromosomes

numbers. One cell may get one chromosome extra or less such as trisomy and monosomy which

results in loss of normal function. This loss or gain of the chromosome leads to incompetency of

survival or production of disorder (Scriver et al., 1973).

1.3.2 Single Gene Disorder

Single gene disorder is another important type of disorder which combs in occurrence due.-t
-l

to defect in a gene of the cell. Single gene disorder is because of gene product truncation which

usually happens because of single base pair mutation in gene or sometimes because of deletion

of insertion in certain portion of !ene. Due to this deletion of insertion the gene cannot perform

its normal function. Single gene disorder are further more classified into three types which are

autosomal dominant, autosomal recessive and X-linked which are named because of its.mode of

inheritance (Sriram et a1.,2005).

L.3.3 Enzymatic Defects

Mutation in genes of enzymes which controls certain cellular pathways can also be a

cause of genetic illness. Atthough it is indirectly regulating cellular activities but have very worst

effects on total cell functions. These defect results in metabolic pathways irregulation, and also

when the substrate unusually converts into product that causes accumulation of substrate.

1.4 Polygenic Disorder

The word polygenic is combination of two words that is poly and genic. Poly means

many or more in number while genic refers to genes. Therefore the word Polygenic is self

evident and self explanatory that those disorder which are controlled by many genes which are

more than adequate and which are multifactorial disorders (Purcell et a1.,2009).

1.5 Somatic Cell Genetic Disorders

Somatic cell disorders are those types of disorders which are caused in mutation in other than

germ cells as it is caused. due to mutation in gene which is present in other than germ cells (Park

:r\t+
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Chapter 1 INTRODUCTION

et a1.,2008). In cases of cancer their mutation occurrence in the somatic cell of body in which

cell division becomes uncontrolled.

L.6 Multifactorial Disorders

Multifactorial are two disorders in which certain and environmental conditions

interacting with each other and results in causing disorder. Neural tube and heart disease are

some example of multifactorial diseases (Neal and Kendler, 1995).

L.6 .l Mitochondrial Disorders

The general division of disorder is mainly based on as where does it occur or because of

gene due to mutation in that gene it is caused. Mitochondrial disorders are two in number which

are caused due to oori:genofiiic DNA that is mutation in mitochondrial (Schaefer et a1.,2004).

L.7 Causes of Genetic Disordert 
_ ,

1.7.L Mutation

The change in structure and function of gene that is caused by single base pair change

which is either deleted or inserted resulting in inappropriate functioning of that gene is known as

called mutation and it is transmitted from generation to generation (Bamford et a1.,2004). Most

information on human mutation rate comes from studies of rare autosomal dominant traits for

which it is much easier to estimate mutation other than to estimate this for recessive train

(Edwards, lggl1).

1.7.2 Small Population

ln Human civilization the populations are based on the fact of religion and geography etc.

Population is sub-divided which form genetic isolates. This population may be the cause of a

carrier for the mutant gene and that is why it becomes a reason for genetic disorder. This genetic

disorder varies in size as in large population the total percentage of disorder appears to be higher

and vice versa (Lichtenstein et a1.,2009).

l.S lnfertility
The failure to conceive in a couple struggling to reproduce for'a period of two years

without any sort of regard for conception is known as infertility. There is the possibility that 15

out of 100 couples may be childless. The ratio of such infertility between male and female is

almost equal, i.e. male factor infertility accounts for approximately 50Vo of causes and likewise

GENETIC DETERMINANTS OF MALE
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Chapter I INTRODUCTION

in female (poongothai J et al., 2009). Infertility is further classified into two categories i.e

primary infertility and secondary infertility.

L.8.L Primary Infertility

A couple which fail to get pregnant after two years of unprotected intercourse is called

primary infertility. The reasons responsible for primary infertility are immunological,

anatomical, endocrinological and genetic problems which resulted to the reproduction failures.

1.8.2 Secondary Infertility

When a couple has experienced to have one or more successful pregnancies but

afterwards getting difficulty in conceivingagain is known as Secondary Infertility. The causes

aggravating the secondary infertility are exposure to different toxic materials, poor diet, UTI

(urinary tract infection), socio-cultural nonns such as marriages between relatives (endogamous

marriage) and maiming of female genetalia. The major consequence of iecondary infertility in a

couple is childlessness but it is easy to avoid it (Evens E. M, 2OO4).

1.9 Types of Infertility

There are two types of infertility i.e. female infertility and male infertility.

1.9.1 Female Infertility

In women, ovulation disorder is one of the prominent reasons of infertility which is

responsible for 50 per cent of cases. There are some other reasons which also contribute in

female infertility such as reproductive tract disease, endometiiosis and hyperprolactinemia but

the main components responsible for infertility are damaged fallopian tubes. Sometimes

infertility inducing microorganisms such as Chlamydia trachomatis and Neisseria gonorrheae are

also the reason for female infertility. Pelvic surgery in female also increases the chance of

infertility (Mueller and Daling, 1989). Other type of female infertility includes ectopic pregnancy

and huge number of unsafe miscarriages in a society. Furthermore, chain smoker and cervical

mucous malfunctioning are also considered responsible for female infertility especially

childhood cancer (Znrues,2000). Developing countries are more prominent in terms of female

infertility as compared to the developed countries.

1.9.2 Male Infertility
Spermatogenic disorders are considered to have a significant genetic component and are

also the main cause of male infertility. Several types of genetic abnormalities have been
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connected to impaired spermatogenesis in men, also consisting of multifactorial diseases where

infertility is associated with a syndrome, chromosome abnormalities, and single gene disorders

(Griffin D K and Finch K A, 2005).

ln3040Vo of infertile couples, the reason comes out to be the male infertility. From 10 to

30 per cent cases are either unrevealed or because of both male and female infertilities

(Zegers-Hochschild F, 2010). In the male the fertility criteria include normal spermatogenesis,

complete maturation of the spermatozoa during the passage through the accessory organs of the

reproductive system, accessory organs' patency, production of an adequate volume of seminal

fluid, capability to deliver the semen into the female genitalia, mobilization of the spennatozoa

sufficient to reach the oocyte in the uterine tubes and penetrate it (Travaglini et a1.,2006).

Male infertility is a multidimensional aliment encircling a huge range of malfunctioning.

About 50 per cent of male infertility is either un-identified or congenital or may be acquired. The

infertile male may show many abnormal conditions such as Azoospermia, Oligozoospermia,

Teratozoospermia, Asthenozoospermia, Necrospermia and Pyospermia (Poongothai et a1.,2009).

The decrease in male fertility may be as a result of acquired abnormalities or congenital

abnormalities. The main causes for such abnormalities are developmental, genetic and

anatomical abnormalities, varicocele, endocrinopathies, genital tract infections and

immunological and environmental factors. However, 60 to 75 per cent of mdle infertility causes

are un-identified and is hard to counter it. Among those unrevealed cases, majority of them have

no past records correlated with problems of fertility and show normal identification by

examining them physicaly (Jurtgwirth A et a1.,2004).

t)

'u
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Figurel: Normal and abnormal sperm count, morphology and motility.

1.L0 Prevalence of Male Infertility

It is predicated worldwide that about 60 to 80 million of couples are affected from the

experiences of childlessness per year, out of which presumably 15-20 million are in India alone

(Poongothai et al., 2OO9\ the collective data of demographic survey reveals that there is no

differentiation between involuntary and voluntary fertility regardless of gender and human

developments e.g. 10 to 17 per cent in Finland and 18 to2l per cent in Switzerland while such

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AITFECTED
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prevalence is 5 to 8 per cent in women of Ukraine, Czech republic, Poland, Romania and

Norway and less than 10 per cent in Canada and Sweden. The huge deviation in between

countries is due to extractable to huge variation in voluntary infertility (Lunenfeld and van

Steirteghem, 2OO4). China is one of the top of list among those countries which possesses low

primary infertility rate i.e. 1.3 per cent. The prevalence rate within china is also different, some

provinces shows higher prevalence rate like Qinghai 2.3 per cent, Tibet 3.7 per cent and xinjiang

3.7 per cent as compare to other localities in china (Liu et a1.,2005).Interestingly Pakistan, the

only muslim country with high population growth rate and also has high infertility rate of 15 to

22 per cent (Hardee K, Leahy E., 2008). The regions have high prevalence of infertility are south

Asia 29 per cent and sub Saharan 22per cent (RHO,2OO4).

1..1L Genetic or Molecular Causes of Male Infertility

A chromosomal abnormality is one of the vital reason of genetic male mutation of the

cystic fibrosis transmembrane receptor gene (CFTR) and Y chromosome microdeletion

(Tuttelmann and Simoni, 2008). According to some approximation 4000 genes arb responsible

for the functioning of human spermatogenesis (Gianotterl et al.,2OO4).

L.1L.1 Chromosomal Abnormalities

The prevalence of chromosomal abnormalities is estimated as15 per cent in azoospermic

male population (Ferlin et al.,2OO7). The main reason for azoospermia is the abnormality found

on Y chromosome especihtly microdeletion i.e. the complete absence of sperm or oligospermia

i.e. less than 20 million sperm /mL (Ferlin et a1.,.2007). Aneuploidy or incorrect chromosomes

number in infertile men is also occurred due to chromosomal abnormalities (Emery and Carrell,

2006). Non obstructive azoospermia men usually have maximum possibility of . aneuploid

(Palermo et al., 2OO2), especially in their sex chromosomes (Mateizel et al., 2OOZ). However

aneuoplid sperm has a changed number of genetic materials which in rare cases can effectively

fertilize the oocyte and pass on an abnormal chromosomal sequence to their offspring (Canell

DT.,2008).

1.11.2 Klinefelter Syndrome

Klinefelter syndrome, which is the most common chroniosomal abnormality caused

aneuploidy, has got a prevalence of 5Vo n men with severe oligozoospermia and ll%o

azoospermic men @oresta et a1.,2005). The syndrome usually is responsible for the arrest

GENETIC DETERMINANTS OF.MALE INFERTILITY IN TFM SELECTED AFFECTED
FAMILIES OF KPK PROVINCE 7

s

I

rs

by

in

of

__f



{n

Chapter I INTRODUCTION

spermatogenesis at the primary spermatocyte stage, but occasionally in the later stages of sperm

development are observed (Georgiou I et al., 2006). There are two types of Klinefelter

syndrome: nonmosaic, 41, XXY; and'mosaic, 47 , XXY/ 46, )(Y. Although previously believed

to be sterile, it has been calculated that 25Vo of nonmosaic Klinefelter syndrome patients have

sperm in their ejaculate (Ferlin et a1.,2007). Men with the mosaic.form of the disease may have

residual spermatogenesis in their seminiferous tubules and study has given the estimated number

thatT4Vo of the men were azoospermic (Foresta et a1.,2005). Klinefelter'syndrome patients may

try to achieve pregnancy using ICSI, but they risk producing offspring with chromosomal

abnormalities (Ron-El et a1.,2000). Some research shows fruitful results of having nonmosaic

men and ICSI (Yamamoto et a1.,2002).

L.L1.3 Chromosomal Translocations

An additional source of aneuploidy is chromosomal translocation (Gianaroli et a1.,2002).

Translocations can result into the loss of genetic material at the break points of genes, which can

disrupt the genetic message (Canefl, 2008). The possibility of autosomal translocation is 4-10

time less in normal males than in infertile males (Elliott and Cooke, 1997). The fusion of two

acrocentric chromosomes caused Rebertsonian translocation, which is a common chromosomal

abnormality found in human i.e. 1 out of 1000 men (Ferlin et al., 2007). However,

Robertsonian translocation iS 9 times less in general population as compared to infertile males

which is 0.8 per cent (De Braekeleer and Dao TN; 1991). The translocation is responsible for

variation in sperm production phenotype i.e. from regular spermatogenesis to an irregular

spermetogonia (Georgisu et at., 2006). Oligospermic and azoospermic men are exposed to

Robertsonian translocation i.e. 1.6 per cent (oligospermic men) and 0.09 per cent (azoospermic

men) (Johnson, 1998). Carriers of Robertsonian translocations may demonstrate a normal

phenotype but could be infetile because of a lack of gamete production (Ferlin et a1.,2007). To

avoid the threat of passing translocation to offspring, recommendation of fluorescent in situ

hybridization along with probes added for common translocation is suggested in order for the

determination of chromosomal composition of the sperm. (Georgiou et a1.,2006).

1.11.4 CFTR Gene Mutation

The gene responsible for autosomal genetic disorder is mutation in CFTR gene,

consequently disturbing the reproduction capabilities (Visser and Repping, 2010). Such mutation
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results in cystic fibrosis disorder or other related phenotype i.e. CFTR- related disorder (CFTR-

RD) infertility, especially clinically manifested disorder of CF is enable to hit both sexes with or

without clinically apparent disease. CFTR disorder is very rarely caused by CFTR-RD

malfunctional situation, just like CBAVD, chronic pancreatitis, dissemenated brochiectesis or

chronic rhinosinusitis. Commonly present CFTR-RD is because of CBAVD and is held

responsible for 1 to 2 per centof sterile community, however, they are healthy. The possibility of

CFTR-RD in obstructive azoospermia is about 25 per cent in males (Yu J et a1.,2012). Common

CFTR mutations causing CBVAD are, C.1210-l2l (5), C. l52l-l523de ICTT (F508del) and

C.350G. A (R117H) (Claustres, (2005); Dork et al., (1997); Casals et al., 2000). Late study

exhibit a proof for inclusion of CFTR protein in few pathways during the time spent

spermatogenesis (Ruan et al.,2Ol2). Another study demonstrated that expanded frequencies of

CFTR changes in barren patients with non obstructive azoospennia, disabled spermetogenesis

and low sperm quality (Yt et a1.,20L1). However, another study shows no association of Cffn

mutations with idiopathic male infertility (Mak et a1.,2000). Hence, bigger investigation of

CFTR transformation bcreeniilg among unselected lnfertile guys with various sperm numbers

may add to the clarification of the part of CFTR quality in the weakened spermatogenesis and

male barrenness.

1.LL.5 Y Chromosome Microdeletion

The role of Y chromosome in male infertility was frst explicated in 1976 when Tiepolo

and Zuffardi haVe proposed the presence of a key factor which controls spermatogenesis encoded

by a gene that is localized wittrin the euchromatic region of the Y chromosome long arm (Yql1),

which was called the azoospermia factor QMn, because the first six men observed with

microscopic terminal deletions in Yq, by routine karyotyping, were azoospennic (Tiepolo and

Zuffardi, 1976). The vital area of interest for male factor infertility is Y chromosome because it

possesses certain genes which are very crucial for spermetogenesis and puberty. The complexety

of y chromosome and the position of deletion of huge segments of the chromosome relates

multiple genes, which is then hard to examine the real reason for infertile phenotype (Reynolds

N and Cooke HJ., 2005). An addition, such phenotype is also caused by certain other deletions or
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Chapter 1 INTRODUCTION

mutations. Such factors make it difficult to show a relationship of mutations with infertile

phenotype.

Y chromosome microdeletion ranked second after the klinefelter syndrome which is

responsible for genetic male infertility. Last decade witnessed a huge number of infertile patients

which certainly attracted the attention of researchers toward the diagnostic workup of male

infertility (Simoni et a1.,2008).

Y chromosome micro deletion screening provides diagnostic, prognostic, and preventive

impacts. ln addition, it can improve genetic counseling. Moreover, infertile men are known to be

at increased risk of androgen deficiency and testicular neoplasia (Giannouli et al., 2004;

Nathanson et a1.,2005); however, whether the patients with Yq deletions have a greater risk also

requires careful monitoring. Deletions of the'lon! arm of the Y chromosome (Yq) are the most

frequently recognized genetic cause of male infertility, with a prevalence of approximately 57o rn

azoospeflnic or severely oligospermic men (Krausz and Giachini,2OOT). The azoospermia fietor

region (AZF region) is 
-a 

specific zone of Yq which keeps genes that are involved in the growth

and development of Iperm. ftri eZp region has also three sub regions r.e. AZFa, AZFb and

AZFI. Researcher, research is an attempt to specify deletion.process in the particular region of

AZF in order to unfold the hurdles came in the way of determining the diagnosis of infertile

males (Vogt, 2005).

1.12.6 AZFaREGION

The two main genes located in the A7fa region are USP9Yand DBY (also called

DDX3Y). Deletions in the AZFa region that remove both of ihese genes cduse Sertoli cell--only

syndrome, a condition characterized by the presence of complete Sertoli cells in the testes but a

lack of spermatozoa in the ejaculate (Nuti and Krausz, 2008). The major gene on AZFa region is

DBY gene. It has a prominent role in infertility due to its location in testis and its involvement in

the premeiotic germ cells (Vogt PH., 2005). Previously conducted research on transcriptional

activity of several AZF region genes shows that all other genes exariined were transcribed

normally espect men with Sertoli cell<nly syndrome had reduced level of DBY transcripts.

Such results reflex the importance of DBY gene in spermatogenesis, however furttrer studies

would be conducted to replicate such findings (Lardone et al., 2007). The USP9Y gene is also

involved in spermatogenesis; however it seems that this gene has the capacity to govern

" ,p..*atogenesis as well as to pass to the next generation (Tyler-Smith, 2008). Shortening or
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deletion of the USP9Y gene causes azoosperrnia (Galan et al., 2007), oligozoospermia or

oligoasthenozoospennia. Additional research work is required for the determination of exact role

of such particular gene in the development of fertility and to diagnose the infertile males through

the targeted Y chromosome screening method (Krausz et a1.,2006).

I.II.7 AZFb REGION

Deletions of the AZFb region cause arrest of spermatogenesis at the primary

spermatocyte stage (Vogt PH., 2005), indicating that the region is essential for fertility (Nuti and

Krausz, 2008). The most prominent gene in the AZFb region is RBMY. There are six different

RBMY copies of the gene present on the Y chromosome (Skaletsky H et al.,2N3).

1.11.8 AZBcREGION

The AZFc is a 4.5-Mb region of the euchromatin and its complete deletion is one of the

most frequent causes of male infertility (Ztang et al., 2007). The AZFc region is prone to many

smaller subdeletions that are thought to be caused by intrachromosomal recombination's (Ferlin

et al., 2007). Three most vital sub deletions on the AZFI region of the Y chromosome are grlgr,

b1/b3 and gllg3 (b2lb3) (Lin YW et al., 2007). The grlgr subdeletions after removing its major

content in the ATc region shows the harsh effects of the ethnic background specially on gene

functioning. Many research works specify the deletion as a risk factor for the loss of

spermetogenesis but still other did not specify any relation :Lmong them (Zrang et a1.,2007).

Approximately SOVo of AZF microdeletions occur n ATc region and most of them result in

entire DAZ (deleted in azoospermia) gene deletion (Li et al., 2013). ATc region has the

'deleted in azoospermia (DAZ)' gene cluster as an important candidate gene (Foresta et al.,

2001). DAZ genes are assumed to have a huge range of roles in the development of

spermetogenic activities because they are very prominent in all developmental stages of germ

cells (Reynolds and Cooke, 2005). Deletions of such DAZ genes show a spectrum of

phenotypes. These phenotypes have its specific range i.e. from oligospermia to azoospermia

(Reijo et al., 1995). The Y chromosome contains 300 sequence tagged sites (STS), which

correspond to the AZF regions and could be exploited for easier characterization of micro

deletions (Foresta et al., 2001). It is needed to define a specific STS for different ethnic

populations Mitra et a1.,2008).

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
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I.I2 OBJECTIVES OF THE PROPOSED RESEARCH

So far,.no genetic study has been conducted regarding male infertility in population of

KPK province; hence, following study will mainly focus on,

'$

'p)
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2. RBVIEW OF LITERATURB

Vogt P. H., (2004) was doing experiment on fertility factor in human being and he

focused experimentation on AZF region. AZF is specifically located at Y chromosome at sub

band 11. He also divided the bands into other three sub bands that are AZFa, AZFb and AZFc.

The sub grouping of the band into three different bands occurs because of crossing over and

some other genetic processes like genetic recombination during cell cycles. Researchers believe

that when infertility it was investigated that few deletion of AZFc regions were detected that was

considered as a cause of infertility. Deletion in the genetic sequences occurs because of cellular

division processes like homologous recombination between two chromatids in repetitive

sequences. AZFc deletions are known as a putative cause of genetic cause of infertility in human

especially in human males. However, some heterogeneities are identifies in the genomic region

of Y region in fertile male and in cases of testicular pathology AZFa and AZFb deletion

association also founded. Partial AZF deletions are associated with variable pathologies and

partial AZFcdeletions may even have no impact on male fertility. The study suggests various

genes that are present on AZf,.a and AZFb which are examined and found to have a clear

relationship between the occurrence of flust micro deletions then macro deletions in the repetitive

structure of Yqll where large palindromes are probably promoting multiple gene conversions

and AZF rearrangements.

Carvalho et al., (2004) inspected causes of male infertility in human being and he also

reported some previously studied reports and also some of his new findings about male infertility

factors. He also repbrted few base pairs deletion on Y chiomosome as a causative agent of

azoopermia and also that of oligospermia. lnvestigation based on experimental work shows that

approximately 7-l5%o of the affected individuals were having missing few base pairs on the long

arm of Y chromosome that has been called AZF (azoospermia factor). The frequency of these

micro deletion changes with various factors like area, races and individuals. For this purpose a

relatively large population was studied to know whether there is a relation between the frequency

and the population variations. For this a research sample of 51 infertile individuals of Israeli

background were investigated in which 9 of these were having micro deletion on Y chromosome

region. After micro deletion detection next was to haplotype analysis using hierarchical system

which was having markers upto eight with two alleles. Deletion was also investigated 50f2lC and
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the results obtained showed that seven patients were not having AZFc deletion but only one

patient was detected with AZFb micro deletion so indicating that these micro deletion overlap

with one another. To scan Y chromosomes micro deletion some other genetic tests that are

necessary are azoospermic and oligospermic diagnostics. Since 1999, the European molecular

hereditary qualities and European foundation of Andrology have been effectively involved in

supporting the change of the quality demonstrative measures by distribution of the lab quid line

for atomic analysis of Y chromosome microdeletion and by offering outer quality assessment

trials.

Krausz et al., (2004) also studied some other necessary and helping aspects in studying

these Y chromosomes micro deletions that is proper laboratory guidelines for the clinical

investigation of Y chromosome microdeletion, gene specific micro deletion and also provide an

inform on the results of the quality control proglam. This research pointed out some other factors

that are grlgr deletion is also known to be the biggest cause of the male infertility tiiat is

investigated in the lasf decade. The protocol that was developed for the detection as based on

PCR, and also on the investigation of AZF region missing base pairs and it requires a minor

modification in populaces with a specific Y chromosome foundation. Be that as it may, in

regards of newly discovered data and also the phenotype/ genotype relationship it is highly

recommended to investigate the two regions of AZF which are thought to be a hotspot regions

having microdeletion and those regions are AZFa and ATb. Some other improvements were

made in the investigation process that's novel strategies and units with exorbitantly high number

of markers but sensitivity of the investigation was not enhanced with all these progresses.

Galan J et al., (2005) analyzeddifferent genes that are involved in human male infertility

and also investigated polymorphism within these genes like ESRI, FSIIR, ESR2, CYP19A1, and

NRIPI. All these genes are identified as a factor for human male idiopathic infertility and to test

while combine effects of these genes on function of male reproductive system. Studies were

continued to investigate various genetic association and its relation with male infertility using

both.single gene and multi locus experimentation. Different private and public sectors were

engaged for medical investigation of male fertility factor and approximately one hundred

Spanish male were analyzed with azoospermia, oligozoospermia and 95 unselected race-matched

healthy controls from the sarne geographic region. The research also covers homozygous

infertility in males on ESR1 g.938TC marker. Different loci of different gene were analyzed and
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their genetic interaction among five different gene markers that are influential over male

infertility. Additionally five different loci were identified with different frequency of 9.4Vo n
controls but absent in infertile men. The results are in favor of relevant role for estrogenic

pathways. Notably the ESR1 gene, in human male reproductive function and advocate a complex

trait model for male infertility.

Krausz et al., (2007) investigated molecular investigation of chromosome which was

considered as a hotspot in the infertility factor of male especially Y chromosome. This infertility

occurs due to few alterations on Y chromosome that sometimes deletion of few base pairs that is

an ultimate cause of azoospermia a condition in infertility in human males. Different techniques

and mechanisms were used to improve quality of laboratory some times by publication of proper

laboratory guidelines by European Academy of Andrology (EAA) and the European Molecular

Genetics Quality Network (EMQN) for molecular diagnosis of Y-chromosomal micro deletions

and by offering external quality assessment trials. Recently in2004 a laboratory guidelines were

published to identify novelties'in Y chromosome (classic, partial and gene-specific deletions,

genotype-phenotype correlations, methodological issues). ln the last decade few other reasons

were find out as a cause of infertility in human males such as grlgr deletion which is considered

as an impaired sperm formation. Be that as it may, the screening for this erasure sort in the

routine symptomatic setting is,still a wrangled about issue among specialists. The road map that

was developed {or anal.ysis of Y chromosome micro deletion is consisting of PCR remains

completely legitimdte and fitting for exact investigation of azoospermia factor deletions and it

needs some specific alteration in a large population with Y chromosomes micro deletion. After

all these millstones achievements some newly find data on the bases of genotype and phenotype

analysis AZFa and AZFb microdeletion investigation is recommended. Some other modern

techniques do not improves the sensitive of this test either by using kit method with large number

of markers. Although the external quality control progralnme is highly cherished by the

participant

Zuccarello et al., (2008) identified that asthenozoospermia (AZS) is a common cause of

male infertility characterized by reduced forward motility (WHO grade A1B sperm motility

<SOVo or A < 25Vo) or absent sperm motility in fresh ejaculate. AZS can occur separately without

an association with other disorders like some other. syndromes and sperm abnormalities. Some

genes that help in cilia/flagella structure which are associated AZS and some other genes are also
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reported which have contribution in AZS abnormalities, including primary ciliary dyskinesia

(PCD) and Kartagener syndrome (KS). Axonemal ultra structural abnormalities like missing or

shorting of working arms of dyneins are reported to be involved in approximately 507o of

PCD/KS patients. More than 90 Vo of patients with KS who are male having an abnormality of

AZS. Dynein genes mutation are found in mostly KS patients further screening of genes like

DNAII, DNAH5 and DNAH 1l are studied in more thanSl%o students who were having AZS

non syndromic phenotype and 200 controls. This research reportbd some novel results that are

three new alteration in that single gene that is in correlation with azoospermia in approximately

seven patients (7.8Vo). Mutations are inherited from the mothers and may be found in familial

clusters. No ultra-structural axonemal anomaly was detected in spe'rm.

Lourengo et al., (2009) was doing research on genetic causes of ovarian insufficiency

which is non syndromic in nature. A nuclear receptor, NR5A1 (likewise called steroidogenic

factor 1) a key transcriptional component that enacts translation of quality that are included in

the hypothalamic pituitary steroidogenic axis. Alteration of NR5A1 causes disorders that are

associated sex chromosome and non sex chromosomes that are actually 46 in numbers, these
1

chromosomes are involved in sex development in one way or other way, with or without adrenal

failure. NR5AI was hypothesized that it is involved in ovarian failure and also considered that it

have a function of ovary development. Certain families were examined in this research project

and it was concluded from the population examination that each of the four families and the in

other 25 familiesl 2 were investigated with isolated ovarian abnormalities which is having

alteration in NR5A1 and these alteration were of various type like frame shift deletion and

missense mutation. When the gene functional analysis was carried out indicates that alternation

in gene does not directly affect the gene but it affects the transcriptional factors that further

activates gene for regulating cellular processes.

Kee et al., (2009) was doing experiment on different factors of infertility and he noticed

some solid reasons behind infertility in human male and female. He also identified that it is

caused due to qualitative and quantitative defects in the cells which are related to sex like germ

cells (oocyte and sperm) development. The clear understanding of these germ cells is not very

effective because it developmental stages at fetal level could not easily be traced so scientist are
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not sure about their formation and differentiation. But with development of animal

biotechnology it has become possible to know that germ cells differentiated from human and
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mouse cells particularly embryonic cells. To isolate primordial germ cells from both male and

female some of the germ cells reporter was used for its further quantification of these germ cells.

Human germ cells formation and development progression some of the important protein that

specifically binds to RNA was inhibited in other wbrds their expression was silenced. Some of

the following observations were made after this study like human DAZL (Deleted in

Azoospermia-Like) functions in primordial germ cell formation, whereas closely-related genes,

and some other genes like DAZ and BOULE have an important function the gametes formation

and also in progression of meiosis.

Gtilgah et al., (2010) was investigating infertility and defined infertility as inability of

getting pregnant despite having frequent and sometime protected sex at least for a year. There are

many factors on which fertility of a person male and female depends and male is contributing up

to 5OVo to infertility factors. Spontaneous abortion (SAB) can result as a factor of various factors

like advanced maternal age, genetic factors such as Y chromosome micro deletions and

chromosomal anomalies, The research was designed to explore the relationship male infertility

and the deletion in few base pairs of on Y chromosome and also a spontaneous abortion. A small

population was examined for these few factors which were considered as a cause of infertility,

approximately. Atl the women were 46, XX and men were46, XY. The rEsearch postulated that

no micro deletions of y chromosomes were detected in all individuals who were a part of this

research sample. To get into the grassroots level to the disease the samples study was enhanced

to detect alteration/deletion on Y chromosome or spontaneous abortion and also the numbers of

patients were also increased.

Hildebrand et al., . (2010) investigated clinically significant proportion of couples

experience difficulty in conceiving a child. In more than 50Vo of all such cases of male infertility

and some other factor are involved at gene level. Despite advances in clinical diagnostics B50Vo

of male infertility cases remain idiopathic. Based on this, further analysis of infertile males is

required to identify new genetic factors involved in male infetility. This review focuses on

cation channel of sperm (CATSPER)-related male infertility.

Beforehand, touching quality cancellations with the CATSPER2 quality embroiled the

sperm specific CATSPER direct in syndromic male infertility (SMI). As of late, they discovered

insertion changes of the CATSPER1 quality in families with recessively inherited non syndromic

male infertility (NSMI). The CATSPER channels in this manner speak to a novel human male
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richness component. In this survey they outline the hereditary and clinical information

demonstrating the part of CATSPER changes in human types of NSMI and SMI. More ever, they

examine clinical administration and helpful alternatives for these patients. At long last, they

depict how tbe CATSPER channel could be utilized as an objective for improvement of a male

preventative.

Totonchi et al., (2012) detected micro deletion'of Y-chromosoire is useful to obtain

reliable genetic information for assisted reproductive techniques, thus avoiding unnecessary

treatment and vertical transmission of genetic defects. Purposes this research was conducted over

a six-year period to analyze clinical data, somatic cytogenetic abnormalities, and types of micro

deletions in men with fertility disorders in Iran. Semen samples were analyzed according to

standard methodsji:Conventional chromosomal karyotyping was used to analyze chromosome

abnormalities. Polymerase chain reaction (PCR) amplification using nine specific sequence-

tagged sites (STS) was used to detect AZF micro deletions. Out of the 3654 patients who were

analyzed, AZF region micro deletions were detected in 185 cases (5.06 7o). Karyotype analyses

was available for 157 men and among them abnormal karyotypes were found in 51 cases (32.48

7o). One hundred and forty-seven cases with Yq micro deletions suffered from azoospermia and

38 from severe oligozoospermia. The research shows that the most frequent micro deletions were

in the AZFc region, followed by the AZFb+c+d, AZFb+c, AZfu, AZFa, and AZF a+c regions.

Conclusion The study has confirmed that the detection of micro deletions in the AZF region is

significant from a diagnostic viewpoint. It is also useful to obtain reliable genetic information

from infertile men to determine the etiology of the deletions, and to avoid unnecessary

treatments and vertical trdnsmission of genetic defects.

Qian et al ., 12OIZ) was doing research on breast cancer and he noticed some other

protein that are involved in the resistance mechanism of breast cancer and ihese protein are

abbreviated as (Bcrp), actually these proteins are belonging to group of ABC that is an

,$ abbreviation of ATPs binding cassette that are helping in the transport of drug delivery. Many

experiment were carried out to analyze these properly so Bcrp different polypeptides were

dimerized to investigate its function as a drug transporter and the result shows that it function as

ATP dependent drug efflux drug pump with a diversified spectrum of hydrophilic and

hydrophobic substrates ranging from anticancer, antiviral and antihypertension drugs, organic

anions, antibiotics, phyto estrogens (e.g., genistein, daidzein, coumestrol), xeno estrogens and
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steroids (e.g., dehydroepiandrosterone sulfate, DI{EAS). Bcrp belongs to membrane protein

which have the role in both normal cells and in cancer too (e.g., testis, placenta, intestine and

brain) that provides defense mechanism for cells to prevent the drug entry into cell or staying in

cells for shorter interval of time. Brain also contains these cells which perform the function of

creating barrier in blood and brain and these cell are located near tight junctions, however, Bcrp

is absent at the Sertoli cell blood-testis barrier (BTB), instead, it is localized almost exclusively

to the endothelial TJ in microvessels located in the interstitial space between somniferous

tubules, and the peri tubular myoid cells in the tunica propriabehind the basement membrane.

Recent studies have shown that Bcrp also expressed by Sertoli and germ cells stage-specifically,

but its expression in the somniferous epithelium is restricted only to a testis-specific cell

adhesion ultra structure known as apical ecto plasmic specialization (apical ES) at late stage VI

to early VIII of the somniferous epithelial cycle of spermatogenesis, at the Sertoli-spermatid

interface, namely step 17-19 spermatids. These research shows that Bcrp is being equipped by

late spermatids and Sertoli cells to protect these delayed phase specialized spermatids in their

development to complete spermatogenesis. Furthermore, Bcrp was found to associate with

several actin regulatory proteins and actin at the apical ES, and it was involved in the

reorganization of actin filaments at the apical ES in stage VII tubules.

Smith et al., (2012) explored and identified spermatogenesis is a process with complex

feature that involves biological interaction of two different types of cells that is somatic cells and

germ cells. Re providing GCs nutrients and some defensive mechanism that is immunological

support against certain immunogens. The transport of nutrients are helped by a group of

microtubules which are placed parallel to one another and it facilitates movement of nutrients

from cell to GCs as well as translocation of spermatids through the seminiferous epithelium

during maturation. Their occur some abnormalities in the SC which results in GCs premature

wastage of large number of cells. Some nonspecific mutagenesis mechanism some novel mouse

line which are having similar function like male infertility which results due alteration in the

ATPase region of the newly KATANIN p60 related microtubules severing protein Katanin p60

subunit A-likel (KATNALI). The results indicate Katanall is expressed in testicular Sertoli

cells (SC) from 15.5 days post-coitum (dpc) and that, and their occur alteration in the chemical

structure continuously which in turn results in loss of function of that particular gene which

contribute to male-specific infertility by alteration of SC microtubule dynamics and premature

s
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exfoliation of spermatids from the seminiferous epithelium. KATNAL1 was deeply studied and

it was identified that it have primary role in the regulation of male fertility which provides a

starter point for the understanding of SC microtubules and also evidences how it promote male

fertility.

Xu et at., (2013) investigate the conceivably utilization inherited variation of these loci

on spermatogenic hindrance, particularly oligozoospermia. A sum of 784 guys having low sperm

count (oligospermia) and 592 solid controls were enlisted to this study from March, 2004 and

jan-2016. They led two phase studies to seek the relationship amongst oligozoospermia and new

creators close NOA hazard loci. In the principal stage, they utilized cutting edge sequencing as

part of 96 low sperm count cases and 96 sound control, to explore low sperm count powerless

hereditary variations. In next stage, they approve these variations in an extensive partner

containing 688 cases and 496 controls by SNP genotyping. They watched absolutely 7

oligozoospermia related variations.'These variations in the conceivable utilization districts of

qualities found by GWAS. This study serves as compelling methodology for finding hazard

alleles later on.

Lopes et al., (2013) was conducting research on failure of hormones associated with

gonads with additional characteristics of early pregnancy loss and early death. This research

investigated some important mutation that is harmful in human population. This research also

explored with men with inability of spermatogenesis and also with unknown impairment. This

research also investigated some other mutations that have deleterious alteration which are then

compared with those individuals with normal spermatogenesis. Many genetic analysis were

carried out like single nucleotides polymorphism and CNVs in 323 Caucasian men with

idiopathic spermatogenic impairment and more than 1,100 controls, we estimate that each rare

autosomal deletion detected in study multiplicatively changes a man's risk of disease by l0 Vo

(OR 1.10 U.04-1.16), p,261023), rare X-linked CNVs by 29 7o, (OR 1.29 U.ll-1.501, p,1he

61023), and rare Y-linked duplications by 88 Vo (OR 1.88 [1.13-3.13], p, 0.03). Different

properties of CNVs were compared with case CNV with some other CNVs call set autism having

additional schizophrenia, intellectual disability and also having bipolar disorders. This research

also identified spermatogenesis as neurodevelopment disorders. Some patients were identified

with two deletions of DMRT1 gene having chromosomal location 9p24.3 which is considered

sex determinants locus of the avian ZW chromosome system. In an independent sample of Han

i(]
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Chinese men, we identified 3 more DMRTI deletions in979 cases of idiopathic azoospennia and

none in 1,734 controls, and found none in an additional 4,519 controls from public databases.

The combined results indicate that DMRTI loss-of-function mutations are a risk factor and

potential genetic cause of human spermatogenic failure (frequency of 0.38Vo in 1306 cases and

j%o in7,754 controls, p=6.261025). This study also clarified that other recurrent CNVs as causes

of idiopathic azoospermia and generates hypotheses for directing future studies on the genetic

basis of male infertility and IVF.

Ghorbel et al., (2014) led probe relationship between AZFc microdeletion that evacuate

numerous qualities of the Y chromosome fluctuates among various nations and male sterility.

The point of this research was to examine the recurrence and the attributes of various DAZ

quality duplicate cancellations and their relationship spermetogenic disappointment and male

childlessness in Tuniiian men, 241 sterile males (3O.7Vo no spenn count (n=74), 3l.5%o

oligospermic (n=76) and37.TVo normozoospermia (n=91) and 115 sterile guys who fathered no

less than one tyke were incorporated into the study. Three DAZ specific single nucleotide

variation loci and six bi-allelic DAZ-SNVs (I-Vl) were examined utilizing (Polymerase chain

reaction) restriction'fragment length polymorphism and PCR. These outcomes demonstrated

high rate of infertile men (78.85Vo) and controls (78.26Vo) having just three DAZ gene copies

(DAZI, DAZL, DAZ3, or DAZI, DAZ3 and DAZ4 variations) so micro deletion of DAZZ or

DAZA were regular both in infertile (36.5Vo and 37.3Vo, individually) and fertile groups (33.9Vo

and 44.3Vo. separately) and expelling DAZA copy was essentially more continuous in

oligospermic than in normospermic men (p=0.04) in sterile group. This is additionally reported

for the first time that prompt microdeletion of both DAZT andDAZA duplicates was significantly

more basic in barren men (l2.4%o) than in ripe men (4.3Vo) (p=0.01). On the other hand, deletions

of DAZITDAZZ andDAZ3|DATA cluster were exceptionally uncommon; Investigation of DAZ

quality duplication in Tunisian individuals prescribed recommended that the synchronous erasure

of DAZ2 andDAZA quality duplicates is connected with male barrenness, and that oligospermia

is by all accounts advanced by expellingDAZA.

Xiao Hua Jiang et al., (2014) was doing research on blood flow and its indirect

relationship with blood testis barrier analyzed effects of blood flow and its relationship with

blood testis barrier (BTB) which was frst observed in the cells that urJ k o*, as sertoli cell

which are placed'adjacent to one another, these cells help out the best environment which help in
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the maturation and nourishment of the germ cells at both meiotic and post meiotic cycles. There

are many cells which are ,rrranged with one another forming pretentious structure which forms a

complex structure called tight junctions (TJs), and some other are called adhesion junctions and

,gap junctions (GJs). The abnormalities in these genes are because of deletion and functionally

intiibition of gene through process of silencing which contributes to these genes which are

producing these genes that disrupt BTB which in turn caus"es immunological or other noxious

effects on cell cycles that on meiotic and post meiotic division lead to spermatogenic arrest and

infertility.

, Patrick Lords et al., (2014) proposed that MgcRacGAP is a (RACGAPI) is a GTPase

activating protein (GAP), very created in the mouse embryonic cerebrum and in the human and

mouse posi-natal testis. MgcRacGAP adversely controls the actiori of Rac and Cdc42, which are

key molecular switches following up on the microtubule and actin cytoskeleton and controlling

different celi procedures, for example, expansion, grip and motility. Past studies showed that

MgcRacGAP assume a" basic part in the cytokinesis of substantial cells; thus homozygous

inactivation of the quality in the mouse and transformation in caenorhabditiselegans prompted
. - .-::--

embryonic lethality because of the failure of MgcRacGAP-invalid developing lives to amass the

focal axle and to finish cyokinesis. In the testis, the germ cells don't finish cytokinesis and stay

associated as a syncytium everywhere throughout the entire methodology of spermatogenesis,

fascinatingly, MgcRacGAP was appeared to situate to the intercellular extensions, connecting

these germ cells. Keeping in mind the end goal to decide the function of MgcRacGAP in the

male germ line, they.produced a restrictive thump out mouse utilizing Stra8 promoter driven cre

recombination to incite the specific erasure of MgcRacGAP in the pre meiotic germ cells. They

found that the non appearance of MgcRacGAP impelled a germ line consumption and male

sterility. Predictable_with the part of MgcRacGAP in the foundation of the cytoplasm narrowing

amid cytokinesis of'the physical cells, they watched that MgcRacGAP erasure in the germ cells

kept the arrangement of the intercellular scaffolds and instigated an expansion capture. While

they expect that acquired homozygous loss of capacity changes in MgcRacGAP would be deadly

in human, again transformation in the testis may represent a few instances of non-obstructive

oligo and or azoo-spermia disorders, whose heredit"ary causes are out and out still ineffectively

known oligospermia is one of the cruel types of idiopathic male infertility. Be that as it may, its

pathology is gendrally obscure, and couples of hereditary variables have been characterized.
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Khabour et al., (2014) conducted research on AZF region of the human Y chromosome

contains necessary genes for spermatogenesis. AZF region micro deletion has been shown to

cause men sterility. The purpose of this research was to show the prevalence of AZF micro-

deletions in Jordanian infertile males. A sample of 100 infertile males (36 with azoospennia and

64 with oligozoospermia) was screened for micro deletions using 16 AZF markers and

polymerase chain reaction (PCR) technique. Two subjects were found to have micro deletions in

AZFcregion and one subject has micro deletion that includes AZirb and part of AZFc and AZFa.

The three deletions were found in azoospermic subjects (8.370). No micro deletions were found

in oligozoospermic group. The prevalence of AZF region micro-deletion in Jordanian

azoospennic infertile males is equal to that observed in other populations (l%o-157o). The results

suggest the importance of AZF micro deletion investigation for genetic counseling prior to

providing assisted reproduction technique.

Noveski et al., (2014) investigated that in approximately all individuals who were having

CFTR gene abnormalities were suffering from missing of vas deference the most known CFTR

disease. Some researchers reported data that is in contrast to other scientists that reveals that

mutation in CFTR in infertile males were having non obstructing azoospermia and oligospermia.

There results indicated 
=a high percentage of CFTR and cystic fibrosis with double

heterozygosity, but was not observed in those males who were fertile. These results are counted

important in studying role of CFIR alteration in spermatogenesis process in human males.

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
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Chapter 3 MATERIALS AND METHODS

3. MATERIALS AND METHODS

3.1 Families description

In current study three families of male infertility were selected from different areas of

Khyber Pakhtunkhwa province, Pakistan. Before any proceeding, informed consent of all

members of families was obtained. Families were visited personally for the collection of blood

samples and information that was used for pedigree construction. Different members of the

families were interviewed to colle0t information. The history and information of all these

families about infertility was carefully traced. The lab identification numbers were assigned to

these families as: INFMI,INFM2 and INFM3.

3.2 Construction of pedigrees

After investigation of the families with a particular disease condition the information

given by the elders of the families were used for constructing pedigree chart of the effected

families according to the standard method of genetics.

It is necessary to show the relationship between different individuals in a family

symbolically and there is a special representation called pedigree. Through this symbolic

representation we can get knowledge about a specific family and can easily interpret their

inheritance ftom their ancestors. To determine the mendalian inheritance of genetic traits,

especially familial diseases, across several generations of a family this phylogenetic pedigree is

prerequisite. ,

Pedigiee chart contain certain specific symbols including circles, squares, filled squares

and circles, double lines, single line and straight lines. Each and every symbol has its own

genetic meaning.

Male and female are represented by squares and circles respectively and those who were

abnormal were shown by filled circles and squares for both male and females respectively.

To show those individuals who or died is represented by fully black circle/square for

male/female. Number in roman style indicates generation of the respective family. Family or

cousin marriage was showed double line.

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
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3.3 Clinical diagnosis

Clinical diagnosis of all the affected members of the families was performed. Semen

analysis of affected individuals of the families was carried out with the help of clinical

pathologists to determine the concentration of silerms that is necessary for evaluating male

infertility. Semen was collected and liquefied within 15 minutes. The color of the semen was

recorded and volume of semen was measured. The viscosity and pH of samples were measured.

3.4 Blood Sample Collection

After pedigree construction and all possible and relevant information that were necessary

were taken and then the blood from all affected individuals and their other family members were

taken up to by disposable syringes.

3.5 Storage of Blood

The collected blood was stored in BD vacutainer K2E (EDTA), Plymouth, PL6 78B. UK

and was stored for isolation of DNA at freezirlg temperature to. bring its maximum density so

place at 4 degree Celsius.

3.6 Genomic DNA Bxtraction

Genomic DNA from human white blood cells was extracted utilizing using phenol-

chloroform technique. For this reason, around 0.75 ml of human blood was blended with 0.75 ml

of solution A (sucrose=O.32 M, Tris (pH 7.5) = 10mM, MgCl2 | 7o (vlv) = 5rnM, Triton X-100)

in an eppendorf tube by reverting the eppendorf tube 4 to 6 times. Exposure to the room

temperature for 15 minutes was given to the sample. The tube was then centrifuged (Eppendorf

centrifuge 5415D) at 13,000 rpm fir one minrrte And then the upper layer was removed and the

pellet was re suspends and dissolved in 400 pl of solution A. and the mixture was centrifuged at

the same rate. Again the supernatant was removed and pellet was dissolved in 400 pl of solution

B t400mM NaCl, 2mM EDTA,'10 mM Trisl and 5-8 ul proteinase K (20mglrnl) were added to

re suspend the pellet. Micro centrifuge tube was placed at37 OC for overnight incubation. Next

day, 500 pl mixtures of solution C (phenoD and solution D was added to the micro centrifuge

tube and kept for centrifugation at 13,000 rpm for 13 minutes. Two layers were formed after

centrifugation and the upper layer (aqueous) was separated in a new eppendorf and 500 prl of

solution D (1 volume isoamyl alcohol, 24 volumes chloroform) was added to it. This new

suspension was again spine for 10 minutes at 13,000rpm and upper layer was removed into
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another micro centrifuge and blended after adding 55 pl of sodium acetate (3M, pH6) and 500 pl

chilled isopropanol followed by centrifugation at the same rate. Tube was inverted many times

for precipitation of DNA. Supernatant was carefully removed and 70 Vo ethyl alcohol was added

to wash the DNA and kept the tube in incubator (Memmet, Germany) for drying. 100-200 pl

TE or Tris EDTA (0.1 mM EDTA, l0mM Tris) was added to dissolve the DNA and kept at 37

oC for overnight incubation.

3.7 Molecular Analysis of Extracted DNA

One per cent Agarose gel was used for analyzing the extracted DNA. Gel solution was

made by adding 0.5 g Agarose powder in fifty ml of 1XTBE solution in a flask and heated it for

one minute in microwave oven. Gel rack was prepared by setting comb in it for the formation of

wells. 5 pl Ethidium Bromide was added in solution to stain DNA and poured it into gel rack.

Gel rack was allowed for some time to solidify. Preparation of loading of DNA was done by

mixing 5 pl DNA and 3 pl stacking color on paraffin sheet and stacked in the wells of the gel.

Electrophoresis was done at 100 volts for twenty minutes. DNA was envisioned under ultra

violet transluminator (Wealtec Taiwan) and result was archived by using gel documentation

system.

3.8 STS Markers

The STS markers used in the present study were selected from the previous reports

(Krausz et a1.,2013 and Mehdi Totonchi et a1.,2012) and confirmed by UCSC genome browser

(rttp://genome.ucsc.edu./). The list of STS markers used in the current study are shown in the

table 1.

$

3.9 PCR Amplification of STS Markers

The STS markers in the DNA of infertile individuals and normal members were

amplified for detection of deletions in the long arm of Y-chromosomes. Total 12 different STS

markers were used in the current study. The total volume of reaction was 25 pl containing I prl of

diluted genomic DNA (with concentration of 40-50nd/ ul), 0.5 ul of 10mM Deoxy-nucleotide

Triphosphates (dNTPs), 0.3 ul of forward primers and 0.3 ul of reverse primer, 2.3 tl of 25mM

MgCl2, 0.1 ul OF 0.3 unit Taq DNA polymerase, 17.8 ul PCR water and 2.5 ul of 10X PCR

buffer composed of 750 mM Tris-hydrochloric acid, 200 mM ammonium sulphate and 0.1 Vo

Tween 20. PCR was operated for 35 cycles with thermo cycling conditions initial denaturation at
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95 oC for 4 minutes, remaining denaturation was carried out at 95 oC for 30 seconds, annealing

temperature was 55 oC, extension was set at 72 oC for 30 seconds and final extension was

programmed at 72 oC for six minutes. These reactions were performed in Biometra (Germany)

thermal cycler.

3.10 Agarose Gel Electrophoresis

The amplified products were run on two per cent Agarose gel. Agarose gel was setup by

blending one gram of Agarose in 50ml of one X solution, took after by warming in a microwave

oven (PEL) for 50 seconds. After some time when the solution become cool then 5 ul Ethidium

bromide was added in the solution for visualization of PCR product in ultra violet

transluminator. The gel solution was poured in the gel tray and permitted to harden on normal

condition. When the gel is completely solidified then the outright volume of the PCR item was

blended with tracking or staking dye, and loaded into the wells. Electrophoresis was carried out

at 110 volts (400mA) for half an hour. And then to visualize the amplified product the gel was

put in gel documentation system. Pictures were caught for documentation and investigation

reason.

3.l.L Hormonal Analysis

Beside genotypic stgdy hormonal analysis was also carried out such as LH, FSH,

Prolactin TSH and Testosterone using "AIA-360 TOSOH" instrument employing

chemiluminescent technology.

For hormonal analysis fresh blood was taken from the affected individuals and serum was

separated to process it for further analysis.
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Table 1: List of primers for Y chromosome microdeletion.

(Simoni M et a1.,2004)
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STS Primer Sequence Product
Size (BP)

Region/
Gene

ZFY-F

ZF'Y.R

ACCRCTGTACTGACTGTGATTACAC

GCACYTCTTTGGTATCYGAG AJAAGT

495 SRY

GENE

sY84-F

sY84-R

AGAAGGGTCTGAAAGCAGGT

GCCTACTACCTGGAGGCTTC

326 AZFa

sY86-F

sY86-R

GTGACACAGACTATGCTTC

ACACACAGAGGGACAACCCT

320 AZFa

sY117-F

sY117-R

GTTGGTTCCATGCTCCATAC

CAGGGAGAGAGCCTTTTACC

261 AZFb

sY127-F

sY127-R

GGCTCAC fuAACG ArAirA\r{G AirM

CTGCAGGCAGTAATAAGGGA

274 AZFb

sY134-F

sY134-R

GTCTGCCTCACCATAAAACG

ACCACTGCC fuA\TA.ACTTTCAA

301 AZFb

sY254-F

sY254-R

GGGTGTTACCAGAAGGC A\]A\T{

GAACCGTATCTACC fuq.T{GCAGC

380 AZFc

sY255-F

sY255-R

GTTACAGGATTCGGCGTGAT

CTCGTCATGTGCAGCCAC

r23 AZFc

sY 157-F

sY 157-R

CTTAGGAAAAAGTGAAGCCG

CCTGCTGTCAGCAAGATACA

285 AZFc

sY 14-F

sY l4-F

GAATATTCCCGCTCTCCGGA

GCTGGTGCTCCATTCTTGAG

380 SRY

GENE

SY

sY

83-F

83-R

CTTGAATC AJqAGAAGGCCCT

CAATTTGGTTTGGCTGACAT

275 AZFa

sY

SY

154-F

154-R

TTTGCACCAGGATTAAGTGA

TTTTTTCAGATAAACTTTCAGTGG

451 AZFc
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4. RESULTS
4.1 Description to collected families of male infertility

4.|.LFamily A (INFM-l)

Family A of male infertility was collected from village Mir Azam Machan khel, District

lucky marwat, Province Khyber Pakhnrnkhwa (KPK), Pakistan. Generation to generation

pedigree was scripted upto four generations on the bases of infonnation obtained from

investigations and discussion with the notable of the family. This family consists of nins

members including three affected males. The medical reports shows that all the affected

individuals were only having azoospermic phenotlpe. And their previous history shows no other

disease related to phenotlpe either syndromic or non syndromic was found. . Blood was

collected from all individuals, including normal brothers and parents. Squares and circles show

male and female respectively while filled squares and circles shows affected individuals. Two

adjacent double lines show consanguineous marriage and cross diagonal line on circles or

squares shows demised person. The roman numbers indicates the generation number of the

individuals in the pedigree while that of an Arabic numbers indicates position of the individuals

in the respective family.

Figure 4.1 : Pedigres ef Family AGNFM-I) having three azoospermic affected individuals.
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4,1.2 Family B (INFM-2)

Family B (INFM-2) was collected from sokari, Tehsil and distracts Bannu, Province of

Khyber Pakhtunkhwa, Pakistan. The pedigree of the family shows that it is consanguineous

marriage and this disease was not present in the first three generation and it appeared in the

fourttr generation of the family. The medicals reports of the affected individual's shows that they

are severe oligospermic which means very low spe(m count and azoospermic which may be the

cause of male infertility. The blood samples were collected from all individuals of the fourth

generation which is indicated by star about the individuals s1mbols. Squares and circles show

male and female respectively while filled squares and circles shows affected individuals. Two

adjacent double lines show consanguineous marriage and cross diagonal line on circles or

squares shows demised person. The roman numbers indicates the generation number of the

individuals in the pedigree while that of an Arabic numbers indicates position of the individuals

in the respective family

Figure 4.2: I-Y-l (severe oligospermic), IV-3(Azoospermic), IV-4(Severe oligospermic).

Pedigree of Family A(INFM-I) having three affected individuats.
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4.1.3 Family C (INFM-3)

Family C (INFM-3) was collected from Surrani, Tehsil and district Bannu, Province of

Khyber Pakhtunkhwa, Pakistan. The pedigree of the family shows that it is consanguineous

marriage and this disease was not found in the previous generations of the family. The medicals

reports of the affected individual's shows that the two affected individuals are azoospermic

which may be the cause of male infertility. The blood samples were collected from all

individuals of the last generation which is indicated by star about the individuals symbols.

Squares and circles show male and female respectively while filled squares and circles shows

affected individuals. Two adjacent double lines show consanguineous malriage and cross

diagonal line on c{glq or squares shows demised person. The roman numbers indicates the

generation number of the individuals in the pedigree while that of an Arabic numbers indicates

position of the individuals in the respective family.

Fig 4.3 : IV-3 and IV-4 shows Azoospermic phenotype.

Pedigree of Family C (INFM-3) having two azoospermic affected individuals.

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED

FAMILIES OF KPK PROVINCE 3I



\t9

Chapter 4 RESULTS

4.L.4 Mutational Analysis of Selected Genbs Using STS Marker

To identify mutation in the selected genes which are suggested to be a cause of male

infertility, different STS markers were used although microdeletion can directly be detected by

sequencing but here we used indirect approach that is using of STS markers for mutational

analysis. This study includes three families A, B and C which were examined for the

microdeletion of Y chromosome that is considered as a cause of male infertility. ihe table I

clearly shows the summery of all the STS markers which were used for the known locus of Y

chromosome. Analysis of the STS marker was carried out by using PCR reaction according to

standard scientific protocol. These PCR products were observed on 2Vo Agarose gel and were

observed undpr UV documentation system and photos were taken through digital camera

attached to UV gel documentation system. To investigate mutation the proposed chromosome

was scanned through micro-deletion analysis and the banding pattern was studied to know

whether any micro deletion of Y chromosome exists or not in the respective families. For normal

individuals it is necessary to give bands on 27o agarose gel while in case of affected individuals

there should be no band on gel due to micro deletion on Y chromosome region. All the

individuals showed same banding pattern on both normal and affected individuals which suggest

that there was no micro- deletion in affected individuals so the family was considered excluded

for Y chromosome micro-deletions markers.

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
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Family A (INFM-l):

Figure 4.5 Banding pattem of PCR product of Y-chromosome microdeletion on marker "SYl4"

designed for SRY of family A (INFM-l).

Figure 4.6 Banding pattern of PCR product of Ychromosome microdeletion oa"ZFXI{" marker

designed for SRY of family A (INFM-l).
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Figure 4.7 Banding pattern of PCR

designed for AZFa region of family

product of Ychromosome microdeletion on "SY83" marker

A (INFM-l).

Figure 4.8 Banding pattern of PCR product of Y-chromosome microdeletion on "SY84" marker

designed for AZFa region of family A (INFM-l).

GENETIC DETERMINANTS OF MALE INFERTILITY IN THE SELECTED AFFECTED
FAMILIES OF KPK PROVINCE 34



Chapter 4 RESULTS

-

Figure 4.9 Banding pattern of PCR

designed for AZFa region of family

product of Y-chromosome microdeletion on "SY86" marker

A (rNFM-l).

Figure 4.10 Banding pattem of

marker designed for ATb family

PCR product of Y-chromosome micro deletion on "SYl17"

A (rNFM-l).
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Figure 4.ll Banding pattern of PCR product of Ychromosome microdeletion on "SYl27"

marker designed for ATb region of family A (INFM-l).

Figure 4.12 Banding pattem of PCR product of Y-chromosome micro deletion on "SYl34"

marker designed for AZfb region of family A (INFM- I ).

GENETIC DETERMINANTS OF MALE INFERTTLITY IN
FAMILIES OF KPK PROVINCE

THE SELECTED AFFECTED
36



Chapter 4 RESULTS

Figure 4.13 Banding pattem of PCR product of Y-chromosome micro deletion on "SY255"

marker designed for ATc region of family A (INFM- I ).

Figure 4.14 Banding pattern of

marker designed for region ATc
PCR product of Y-chromosome micro deletion on "SYl54"

region of family A (INFM- I ).
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Family B (INFM-2):

Figure 4.17 Banding pattern of PCR product of Y-chromosonre micro deletion on "ZFXY"

markcr designed lor SRY gene of farnily B (INFM-2).

Figure 4.18 Banding pattern o1' PCR product ol

markcr designed lor SRY gcne of larnily B (INFM-

' Y-chromosomc micro deletion on "SY1-1"

2).
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Figure 4.19 Banding pattern of PCR product of Y-chromosome micro deletion on "SY83"

marker designed for Affa region of family B (INFM-2).

Figure 4.20 Banding pattern of PCR product of Y-chromosome micro deletion on SY84 marker

designed for AZf,a region of family B (INFM-2).

v
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Figure 4.21 Banding pattem of PCR product of Y-chromosome micro deletion on "SY86"

marker designed for ATa region of family B (INFM-2).

Figure 4.22Banding pattern of PCR product of Y-chromosome micro deletion on "SYll7"

marker designed for ATb region of family B (INFM-2).
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Figure 4.23 Banding pattern of PCR product of Y-chromosomc lnicro dcletior.r orr "SYl27"

marker designed for AZFb re_pion of family B (INFM-2).

*jlF5::

Figure 4.24 Banding pattcrn of PCR product of'Y-chromosome micro deletion on "SY134"

rnarker designed lor AZFc region of farnily B (INFM-2).
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Figure 4.25 Banding pattem of PCR product of Y-chromosome micro deletion on "SYl57"

marker designed for AZFI region of family B (INFM-2).

Figure 4.26Banding pattem of PCR product of Y-chromosome micro deletion on SYl54 marker

designed for AZFc region of family B (INFM-2).
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Figure 4.27 Banding pattem of PCR product of Y-chromosome micro deletion on SY254 marker

designed for AZFc region of family B (INFM-2).

Figure 4.28 Banding pattem of PCR product of Y-chromosome micro deletion on SY255 marker

designed for AZFc region of family B (INFM-2).
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Family C (INIM-3):

Figure 4.29 Banding pattem of PCR product of Y-chromosome micro deletion on TXY marker

for SRY gene and SYI 17 designed for AZFa region of family C (INFM-3).

Figure 4.30 Banding pattem of PCR product of Y-chromosome micro deletion on SY14 marker

designed for SRY region of family C (INFM-3).
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Figure 4.31 Banding pattern of PCR product of Y-chromosome micro deletion on "SY83"

marker designed for ATa region of family C (INFM-3).

Figure 4.32 Banding pattem of PCR product of Y-chromosome micro deletion on "SY84"

marker designed for Afra region of family C (INFM-3).
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Figure 4.33 Banding pattern of PCR product of Y-chromosome micro deletion on "SY86"

marker designed for AZFa region of family C (INFM-3).

Figure 4.34 Banding pattem of PCR product of Y-chromosome micro deletion on SYl27 marker

designed for AZFb region of family C (INFM-3).
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Figure 4.35 Banding pattern of PCR product of Y-chromosome micro deletion on "SYl34"

marker designed for AZtb region of family C (INFM-3).

w4

Figure 4.36 Banding pattem of PCR product of Y-chromosome micro deletion on "SYl54"

marker designed for AZFc region of family C (INFM-3).
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Figure 4.37 Banding pattem of

marker designed for AZFc region

PCR product of Y-chromosome micro deletion on "SY157"

of family C (INFM-3).

Figure 4.38 Banding pattem of PCR product of Y-chromosome micro deletion on "SY254"

marker designed for AZFc region of family C (INFM-3).
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Figure 4.39 Banding pattem of PCR product of Y-chromosome micro deletion on "SY255"

marker designed for ATc region of family C (INFM-3).
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4.2Hormonal analysis of individuals with male infertility.

Table 4.2Eflect of Hormonal Yariation on Individuals Etiology in case of male infertility.

Testosterone LH F'SH Etiolosy
Low High High Primary testicular disorder(H1po

sonadotophic/IIwo gonadofr oohism)
Low Low Low H1p ogonadotophic/h1p ogonadotrophism

Secondary disorders includes pituitary or
Hvpothalamic disorders

Normal Normal Hish Seminiferous tubular failure
Steroli cells only slmdromic
Status after hamicastation

High High Normal Androgen resistance Slmdrome
Hrryerthyroidism

Nonnal Norrnal Normal Disorder of spenn tansport
Ductal or epididlm.al obstnrction and

sDennogenetic arrest

Table 4.3 Different hormones level of Family A infertile individuals in compare with
standard range.

Table 4.4 Different hormones level of Family B infertile individuals in compare with
strndard range.
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Sub Generation
No

Normal Range

LH

t.7-tt.2

FSH

2.1-18.6

Prolactin

3.6-t6.3

Testosterone

262-870

TSII

0.384.31

ry-l l6mlu/ml 52.8mlu/ml 15.5ng/ml 423.l6ngldL 3.787lnluIL
rv-2 10.8mIU/mL 45.zmlulnl- l4nglml 500n9/dl 4.0lmIU/L
TV-3 9.6mIU/mL 43.23mlUlmI- I lng/ml 740ngldL 2.87mIUIL

Sub Generetion No
Normal Range

LH
t.7-11.2

FSH
2.1-18.6

Prolectin
3.6-16.3

Testosterone
262-870

TSH
0.38-4.31

ry-t 4.6mlu/ml l.6mlu/ml l3.lng/ml 704.l6ngldL l.622m1UtL
w-3 3.zm[l,Jlm]' 4.smlu/ml. 8.3nglml 439.3ZngldL l.559mIU/L
tv4 14.gmIU/mL 22.0mlUlmL l6.9nglml 937.36t9/dL l334mIlJlL
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Table 4.5 Different hormones level of Family C infertile individuals in compare with
. standard range.
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Sub Generation No
Normal Range

LH
r.7-tt.2

FSH
2.1-t8.6

Prolactin
3.6-16.3

Testosterone
262-870

TSH
0.38-4.31

ry-3 5.smlu/ml- 12.4mlulntL 7.9nelml 858.94ngldl. 1.187m1U/L

rv-4 9.7U/nrI- 16.1mlU/ml l3.lng/ml 535.09ng/dl 2.l68mUIL
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Chapter 5 DISCUSSION

5. DISCUSSION

Large population of the world is suffering with infertility. Infertility is a disorder which

may be by genetic disorder or may be caused due to certain reason. Infertility is a condition with

disability to conceive even if a couple has unprotected intercourse for more than a year. As a

huge population of the world is suffering with infertility that is both male and female.

Approximately l57o of the world couples are facing this problem in which 50Vo rs contributed by

male and 50Vo is contributed by females (Poongothai et al., 2009). According to (Zeger et al.,

2009) 30-40Vo of couples are sterile in nature is contributed by males while l0-30%o is either

because of both male and females or by other reasons. Infertility in males is caused due to sperm

disability which is dived on the bases of their morphology like shapes, motility and sperm count

etc in the semen. When sperm count is very less is known as oligospermic and when sperm count

is absolutely nil is known as azoospermic. There are many causes of infertility like obesity,

smoking and the main is the defect in genetic material like chromosomes or genes on these

chromosomes. In male, infertility is caused due to Y chromosomes microdeletion which carries

important genes which havd a key role in fertility maintenance.

The recent study was designed to investigate male infertility in the population of district

Lucky Marwat and district Bannu, KPK, Pakistan. Three different families of male infertility

were collected from different regions of district Bannu. All the medical reports and brief history

of the patients and normal individuals were collected along with their medical diagnostics test.

All the collect families were having recessive mode of chromosomal disorders. The aim of the

study was investigate mutation of different genes that are supposed to be involved in the fenility

of these males. For this purpose Y chromosome microdeletion was investigated because genes

for male fertility factor reside on Y chromosomes. Mostly deletion is observed in AZF region

and this AZF is further divided into three sub portion that are AZFa, AZFb and AZFc regions.

SRY is another key gene reported having function in male fertility. This study were composed of

investigating three different families that were named as A (INFM-l), B (INFM-2) and C

(INFM-3) in which approximately eight members were infertile. Families A and C affected

individuals were prue azoospermic while in family B one was azoospermic and two were severe

Oligospermic. All these families were screened for Y chromosome microdeletion. Sequence

tagesites (STS) markers for SRY genes areZFXY and SYl4 while AZFa region STS rnarkers
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are SY83, SY84, SY86 and AZFb region markers are SYl27, SY117 and SY 134 and last AZFc

region markers are SY254, SY255 and SY154 were used to identify Y chromosome

microdeletion.

Two types of control were used in the mutational analysis that is positive control and

negative control, in case of positive control normal male of the family and in negative control

mother of the respective individuals were used. Under normal analysis condition there should be

no bands of PCR product of a negative control that is of female because it lack Y chromosomes

and band should be observed of positive control means in normal males while in case of any

microdeletion in infertile males there should be no bands on gel of PCR products.

ln our study in the three families which were investigated for AZF region microdeletion

in infertile males were not observed with microdeletion of this AZF region when it were

screened through STS markers specific for AZF region while in contrast (Carvalho et a1.,2004)

reported Y chromosomes microdeletion on q arm of the chromosome in about 7-15 7o males.

Similar results are alio reported by some other scientist who also reported microdeletion of AZF

sub region base pair deletions (Kim et a1.,1999).

Kuroda-Kawaguchi et al., (2001) also explained some new microdeletion and he also

elaborated the possible mechanism through which these micro deletions might have happened on

the long arm of the Y chromosome but our study do not matches the reports of these scientists

because no microdeletion been noted. So all the families on the bases of microdeletion analysis

were found no deletions so were considered excluded for Y chromosome microdeletion analysis.

Proposed study was designed to know the root cause behind this genetic disorder in

different population and also to investigate its association with the phenotype. In this research

indirect research approach was used in spite of direct sequencing method.

Beyond this genetic analysis some other parameter were taken to check because they

might have some role in controlling or contributing to the disease. Hormonal levels of these

individuals were examined. These hormones are involved in different biological activities that

contribute to sperm formation and its proper regulation. These groups of hormones include LH,

FSH, Prolactin and testosterone which is male sex hormone. Different individual were tested for

these hormones and they were labeled as their on the bases of their generation number. Member

IV-l was having TSH LH and prolactin normal while low testosterone and FSH. While IV-II two

was having normal was having low testosterone and high FSH. IV-3 was found with low LH,
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low FSH and also with low testosterone.IV-3 was found with low TSH and while IV-4 was

detected with relatively low testosterone with low This hormonal study was carried out to

analpis whether there exists any other gene defect other than Y chromosome microdeletion

S because all the three families were not found with deletion when they were observed for SRY

and AZF'microdeletion which are important portion of Y chromosome.
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CONCLUSION

Current research study was designed to explore the major root causes of male infertility at

genome level and to scrutinize all the possible causes of this genetic disorder. A significant

number of world populations are suffering from this disease affecting their social lives and

values of their families as well. Different genes were investigated which were reported for

possible causes of male infertility. The main focus of this study was to target Y chromosome

genetic analysis specially the alteration due to deletion of certain genes on Y chromosome. The

important genes which have a key role in fertility located on Y chromosome are SRY gene and

genes located on AZF region which have further sub regions AZFa, AZFb and AZFz. The results

of current study show variations and were different from previously reported results because

majority of previous studies reported micro-deletions while no microdeletion was observed in

this study. For this purpose some other hormonal assay were also carried out to know whether

some other genes or hormones might have the lethal effects and role in male infertility. Those

hormonal assays concluded that some other genes might be involved in male infertility as well.
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