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Array-CGH ،FISH ،سیتوژنتیک کلاسیک

اعضای پنل علمی: دکتر فرخنده بهجتی، دکتر حسین مزدارانی، دکتر رکسانا کریمی نژاد، دکتر جواد کریم زاد حق

عنوان ارائه/ مرکز سخنران زمان ارائه
مقایســه نتایــج هیبریدیزاســیون مقایســه ای ژنومیــک بــا کاریوتایــپ در مطالعــه محصــول 

ــق ــای ناموف بارداری‌ه
آزمايشگاه پاتوبیولوژی و ژنتیک دکتر کریمی نژاد-نجم آبادی

دکتر رکسانا 
کریمی‌نژاد 9:00-9:20

بحث آزاد 9:20-9:25
CNV analysis in some Iranian Patients with autism using cytoge-
netic and molecular cytogenetic techniques.

دانشگاه علوم بهزیستی و توانبخشی تهران/ بيمارستان فوق تخصصى صارم
دکتر فرخنده 

بهجتی 9:25-9:45

بحث آزاد 9:45-9:50
کاستی های بررسی ریز حذف کروموزوم Y در لکوسیت های خون محیطی با  روش  

.Multiplex-PCR  استاندارد
گروه ژنتیک پزشکی دانشکده علوم پزشکی، دانشگاه تربیت مدرس

دکتر حسین 
مزدارانی 9:50-10:10

بحث آزاد 10:10-10:15
تریزومی جزئی بازوی بلند کروموزوم 18 و مونوزومی بازوی کوتاه کروموزوم 18 همراه با 

موزائیسم کروموزوم حلقوی 18: گزارش موردي؛ ارتباط فنوتیپ و ژنوتیپ.
دانشگاه علوم بهزیستی و توانبخشی تهران

دکتر اکبر محمد 
زاده 10:15-10:35

بحث آزاد 10:35-10:40
A 46,XX baby girl with a 46,XY amnion result: A case of vanished 
twin or hermaphroditism?

بيمارستان فوق تخصصى صارم
فهیمه موسوی 10:40-10:50

بحث آزاد 10:50-10:55
گزارش  یک مورد بيمار سندرم ترنر با عقب ماندگي ذهني ملايم و ناهنجاريهاي متعدد 

مادرزادي.
 بيمارستان فوق تخصصى صارم

اکرم عبدی 10:55-11:05

بحث آزاد 11:05-11:10
پذیرایی با چای و شیرینی و ثبت نام 11:10-11:30

Molecular Cytogenetic Diagnosis of Low Grade Lymphoma.
دانشگاه علوم پزشکی تهران

دکتر  مرجان 
یغمایی 11:30-11:50

بحث آزاد 11:50-11:55

پذیرایی با چای و شیرینی همراه با بازدید از غرفه ها و ثبت نام 8:00-8:40
تلاوت آیاتی از قرآن کریم و سرود جمهوري اسلامي ايران

افتتاح سمينار: رئیس دانشکده پیراپزشکی دانشگاه شهید بهشتی تهران آقای دکتر میر داود عمرانی
خیر مقدم گویی: خانم دکترفرخنده بهجتی وآقای دکترجواد کریم زاد حق

8:40-9:00
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A case report of apparently normal female with 46X,dup(X)(q28) 
Karyotype.
A case report of apparently normal male with 46, XY, 9qh+ karyo-
type and an extra G-positive band.  

آزمايشگاه ژنتیک بیمارستان شهید اکبرآبادی

بهناز کریمی - 
نسیم رحمانی 11:55-12:15

بحث آزاد 12:15-12:20
گزارش یک نمونه با سندرم مضاعف شدگی 22q11.2: چالش ها در تشخیص و مدیریت.

بيمارستان فوق تخصصى صارم/ آزمايشگاه پاتوبيولو‍ژي و ژنتكي پارسه
دکتر جواد کریم 

زاد حق 12:20-12:30

بحث آزاد 12:30-12:35

ژنتیک بالینی

اعضای پنل علمی: دکتر یوسف شفقتی، دکتر آفاق علوي، دکتر فاطمه هادی پور، دکتر آریانا کریمی نژاد، دکتر آرش پولادی
موكوپلي ساكاريدوز در ايران.

بيمارستان فوق تخصصى صارم دکتر یوسف شفقتی 12:35-12:55

استئولیز محیطی در بالغین در اثر جهش اسید سرامیداز یک تظاهر جدید از بیماری فاربر.
آزمايشگاه پاتوبیولوژی و ژنتیک دکتر کریمی نژاد-نجم آبادی

دکتر آریانا 
کریمی‌نژاد 12:55-13:15

بحث آزاد 13:15-13:20
نماز و نهار 13:20-14:00

LGMD2E، شایع ترین نوع سارکوگلیکانوپاتی ها در ایران.
دانشگاه علوم بهزیستی و توابخشی تهران دکتر آفاق علوی 14:00-14:20

بحث آزاد 14:20-14:25

Genetic counselors’ scope of practice and challenges in IRAN.
بيمارستان فوق تخصصى صارم

دکتر فاطمه 
هادی‌پور 14:25-14:45

بحث آزاد 14:45-14:50
Williams-Beuren-Syndrome (WBS); Chromosome 7q11.23 deletion 
syndrome.

بيمارستان فوق تخصصى صارم
دکتر زهرا هادی پور 14:50-15:00

بحث آزاد 15:00-15:05

NGS

اعضای پنل علمی: دکتر محمد کرامتی پور، دکتر مسعود گرشاسبی، دکترحمید قائدی
شناسایی جهش جدید در  ژن های PDZD7 و CDH23 در دو بیمار مبتلا به سندرم آشر.

دانشکده پزشکی دانشگاه اصفهان، دپارتمان ژنتیک
دکتر مجید 

خیرالهی 15:05-15:20

بحث آزاد 15:20-15:25

Complex immunodeficiency phenotype caused by a somatic mutation 
in STAT3 gene.

آزمايشگاه ژنتیک واتسون
محمد صابری 15:25-15:40

بحث آزاد 15:40-15:45
پذیرایی چای و شیرینی و بازدید از غرفه ها 15:45-16:10
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ژنتیک مولکولی کلاسیک

اعضای پنل علمی: دکتر مجید خیرالهی، دکتر الهام داوودی، دکتر محمد سلیمی،  دکتر آزاده شجاعی
پیچیدگی تشخیص ژنتیکی در یک خانواده ناشنوا.

انستیتوپاستور ایران - بخش پزشکی مولکولی دکتر الهام داوودی 16:10-16:30

بحث آزاد 16:30-16:35
Human Neurodegenerative Disease Models in Drosophila melano-
gaster and the Role of the Fly in Therapeutic Interventions.

گروه زیست شناسی دانشکده علوم  زابل
دکتر محمد حدادی 16:35-16:55

بحث آزاد 16:55-17:00
CADASIL گزارشی از بیماری

 (Cerebral Autosomal Dominant Arteriopathy with Subcortical 
Infarcts and Leukoencephalopathy)

 
.NOTCH3 با یک جهش جدید در ژن

آزمايشگاه ژنتیک دکتر فاضلی-دکتر صنعتی

زهرا میرزایی 17:00-17:10

بحث آزاد 17:10-17:15
بحث های آزاد صنفی-علمی، پذيرايي با چای و شیرینی و بازدید از غرفه ها -17:45:17:15
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ابسترکت سخنرانی های  سومین سمینار  یکروزه:

1-Comparison of comparative genomic hybridization results with karyotype in the 
study of product of unsuccessful conceptions 

مقایسه نتایج هیبریدیزاسیون مقایسه ای ژنومیک با کاریوتایپ در مطالعه محصول بارداری های ناموفق

رکسانا کریمی نژاد
مرکز پاتولوژی و ژنتیک کریمی نژاد نجم آبادی

ــوع اختــالات  ــارداری میــزان و ن ــر حســب ســن ب ــارداری اختــالات کروموزومــی اســت. ب  یکــی از علــل اصلــی عــدم موفقیــت ب
کروموزومــی متفــاوت هســتند. از ســالیان پیــش مطالعــه کروموزومــی بــر روی نمونــه هــای محصــول ســقط یــا  جنین برای مشــخص 
شــدن علــت عــدم موفقیــب بــارداری انجــام میشــده. مطالعــه کروموزومــی شــامل کشــت ســلولی و دســتیابی بــه متافازهــای مناســب 
جهــت بررســی وضعیــت کرومــوزوم هــای جنیــن اســت.  در مرکــز مــا نیــز ایــن مطالعــات از ســال 1378 انجــام میشــود. و تــا پایــان 

ســال 1394 1772 مــورد کاریوتایــپ بــر روی نمونــه محصــول ســقط انجــام شــده اســت.
طــی ده ســاله گذشــته هیبریدیزاســیون مقایســه ای ژنومیــک بــه ســرعت جایگزیــن بســیاری از مطالعــات ســیتوژنتیک ســنتی شــده 
اســت و بــه علــت اینکــه از dna بــه جــای  ســلول هــای کشــت شــده اســتفاده میکنــد و تــوان تشــخیصی و تکــرار پذیــری بیشــتری 
دارد بــه نظــر میرســد بــرای ایــن منظــور و بــرای مطالعــه کروموزومــی نمونــه هــای حاصــل از ســقط و مــرگ داخــل رحمــی کاربــرد 

ی تــر باشــد.  
از ســال 1388 کــه ایــن تکنیــک در آزمایشــگاه راه انــدازی شــد و تــا پایــان ســال 1395 1278 نمونــه بــا اســتفاده ازایــن تکنیــک 

مــورد بررســی قــرار گرفتــه اســت.
ــت و  ــی اس ــت کروموزوم ــا 21% کش ــه ب ــیون 3% در مقایس ــک هیبریدیزاس ــت تکنی ــدم موفقی ــزان ع ــک می ــه دو تکنی در مقایس
احتمــال آلودگــی بــا ســلول هــای مــادری 3% در مقابــل 12% میباشــد.   همچنیــن میــزان شناســایی اختــال بــا اســتفاده از تکنیــک 
هیبریدیزاســیون 21% اســت در حالیکــه بــا مطالعــه کروموزومــی 12% بــوده.   و نکتــه قابــل توجــه دیگــر نــوع یافتــه هــا اســت کــه 

بــا تکنیــک هیبریدیزاســیون حتــی تــا انــدازه چنــد کیلوبــاز هــم مشــاهده شــد.
ــوق الذکــر اســتفاده از تکنیــک هیبریدیزاســیون مقایســه ای  ــل ف ــه دلای ــوان نتیجــه گیــری کــرد کــه ب ــه وضــوح میت ــن ب بنابرای

ــر اســت.    ــی و مــرگ داخــل رحــم مناســب ت ــرای تشــخیص علــل ســقط مــرده زای ــه مطالعــه کروموزومــی ســنتی ب ژنومیــک ب
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2- CNV analysis in some Iranian Patients with autism using cytogenetic and molecular 
cytogenetic techniques

Farkhondeh Behjati1, Saghar Ghasemi Firouzabadi1, Roshanak Vameghi2, Roxana kariminejad3, 
Susan Banihashemi1, Peyman Jamali4, Mahboubeh Firouzkouhi Moghaddam5, Hassan Farbod 
Mofidi Tehrani6, Hossein Dehghani1, Hossein Najmabadi1

1- Genetics Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran
2- Pediatric Neurorehabilitation Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, IR 
Iran
3- Kariminejad-Najmabadi Pathology and Genetics Center, Tehran, Iran
4- Shahroud Welfare Organization, Shahroud, IR Iran
5- Child and Adolescent Psychiatry department, Zahedan University of Medical Sciences, Zahedan,
 IR Iran
6- Health Psychology Department, Edalat University, Tehran, Iran

Introduction: The autism spectrum disorders (ASDs) are common neurodevelopmental disorders 
estimated to affect 1 in 68 children. ASD is a complex condition caused by genetic, epigenetic 
and environmental factors where genetics plays an important role. Copy number variations with 
the overall detection rate of 1015%- in children with ASD are the significant genetic factor in this 
disease. 

Materials and Methods: We used karyotyping, MLPA (Subtelomeric and Autism kits) and array 
CGH to detect CNVs in 50 Iranian patients with autism. All patients had additional features including 
intellectual disability, seizure, and craniofacial anomalies.

Results: Two 0f 50 (4%) patients showed chromosome abnormality including 16p duplication 
(16p13.11-p13.3) and  15q deletion (15q11.2q13.1). MLPA detected CNVs in 5 patients (10%) both 
in subtelomeric and interstitial regions, one in supporting the cytogenetic result for 15q11.2q13.1 
region. Array CGH was performed for 15 patients. Six out of 15 patients (40%) showed significant 
CNVs including two pathogenic losses (15q24 and Xq28 microdeletions), and 4 likely pathogenic 
gains (15q13.3, 7q36.3, Xp22.33 and 10q21.221.3- microduplications). We performed genotype-
phenotype analysis and compared our results with other studies.

Conclusion: We recommend testing patients with autism and additional feature for CNVs. The 
CNV analysis in such patients could lead to the discovery of novel syndromes as well as unraveling 
the etiology of autism.

Keywords: Autism, CNV, Karyotype, MLPA, Array-CGH
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3- Report of Clinically Significant CNVs in two patients with Autism and Additional 
Clinical Features

گزارش  CNV های دارای اهمیت بالینی در دو بیمار مبتلا به اوتیسم و علائم بالینی جانبی

Saghar Ghasemi Firouzabadi1, Roxana Kariminejad2, Roshanak Vameghi3, Susan 
Banihashemi1,Peyman Jamali4, Saeid Sadabadi5 ,Hossein Najmabadi1,2, Farkhondeh Behjati1*

1 Genetics Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran
2Kariminejad-Najmabadi Pathology and Genetics Center, Tehran, Iran 
3Pediatric Neurorehabilitation Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran
4 Shahroud Welfare Organization, Shahroud, Iran
5 Bahar Education and Rehabilitation Center for the handicapped, Tehran, Iran.

Introduction: Copy number variations (CNVs) are known to be major contributors of autism 
spectrum disorder (ASD). The overall detection rate is about 1015%-, and over 20% when syndromic 
forms of autism exist. 

Method: Here we report the clinically significant CNVs found in two autism patients using array 
CGH. 

Result: One patient showed a novel gene duplication syndrome (10q21.2q21.3 microduplication) 
and the other patient was the first manifesting carrier female with deletion of SLC6A8 and BCAP31 
genes on Xq28. 

Discussion: Our findings suggest that array CGH can be an efficient tool to unravel the etiology of 
autism in the patients specially when there are additional clinical manifestations. 
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4- Shortcomings of the study of Y-chromosome microdeletion in peripheral blood 
leukocytes by the use of standard multiplex PCR

multiplex-PCR  در لکوسیت های خون محیطی با  روش  استاندارد Y کاستی های بررسی ریز حذف کروموزوم

دکتر حسین مزدارانی1
mozdarah@modares.ac.ir .1- استاد گروه ژنتیک پزشکی، دانشکده علوم پزشکی، دانشگاه تربیت مدرس

مقدمــه: ریــز حــذف هــای کرومــوزوم  Yبــه اختــالات اســپرماتوژنیک و تولیــد اســپرم هــای غیــر طبیعــی ربــط داده مــی شــود. در 
هــر حــال، تفــاوت هــای عمــده ای در گســتره و مــکان حــذف هــا و فراوانــی انهــا وجــود دارد. AZFc متــداول تریــن اینتــروال حــذف 
شــده در مــردان آزواســپرم و یــا اولیگواســپرم شــدید اســت. رخــداد و تشــخیص ریــز حــذف هــای کرومــوزوم  Yبویــژه حــذف ژن 
هــای DAZ کــه در ناحیــه AZFc  قــرار دارد، نــه تنهــا منجــر بــه آزواســپرمی مــی شــود بلکــه در روش هــای کمــک بــاروری مــی 
توانــد بــه فرزنــد ذکــور منتقــل شــود. بــر اســاس دســتورالعمل هــای موجــود غربالگــری بــرای ریــز حــذف هــای کرومــوزوم Y بــر 
روی نمونــه خــون محیطــی و بــا اســتفاده از multiplex PCR انجــام مــی شــود. بررســی هــای خــون محیطــی فراوانــی ریــز حــذف در 
ناحیــه AZFc را حــدودا تــا 15 درصــد و بــرای اولیگواســپرم تــا 7 درصــد نشــان مــی دهــد. بنابرایــن منطقــی نیســت کــه تصــور شــود 
همــه حــذف هــای منجــر بــه اختــال در اســپرماتوژنز در ســلول هــای خــون محیطــی مشــاهده شــود. بــه همیــن دلیــل بررســی 
ریــز حــذف هــای کرومــوزوم Y در خــون محیطــی شــاید نماینــده آنچــه کــه در ســلول هــای ژرمینــال مــی گــذرد نباشــد. ضمــن 
 dilution effect وارد اســت عــدم نشــان دادن موزاییســم در ســلول هــا بــه دلیــل PCR آنکــه ایــرادی کــه بــه روش هــای مبتنــی بــر

مــی باشــد.
روش هــای مــورد اســتفاده:  بــرای نشــان دادن رخــداد ریــز حــذف DAZ در کرومــوزوم Y از نمونــه هــای متعــدد اســپرم افــراد 
ــز حــذف DAZ را در  ــراد ســالم کــه ری ــز اف ــر 0.5 میلیــون و اولیگــو اســپرم شــدید و نی ــه آزواســپرم )تعــداد اســپرم زی نزدیــک ب
ــرای نشــان دادن جایــگاه DAZ از روش  ــد اســتفاده شــد. ب ــداده بودن ــا روش اســتاندارد )multiplex PCR( نشــان ن خــون محیطــی ب
 )Interphase FISH( و بــرای نشــان دادن وجــود کرومــوزوم در هســته اســپرم از کاوشــگر ســانترومری )PRINS (Primed in situ Labeling

اســتفاده گردیــد. بنابرایــن از روش ابداعــی PRINS-FISH بــرای بررســی ریــز حــذف در هســته اســپرم هــا اســتفاده شــد تــا بتــوان 
رخــداد موزاییســم را نیــز رصــد کــرد.

ــود، در  ــان ریــز حــذف مشــاهده نشــده ب ــج: یافتــه هــا نشــان داد در همــه مــوارد مــورد بررســی کــه در خــون محیطــی  آن نتای
نمونــه هــای اســپرم ریــز حــذف وجــود داشــت کــه البتــه بــه صــورت موزاییــک بــود. بدیــن معنــی کــه همــه هســته هــای اســپرم 
بــه طــور یکنواخــت ریــز حــذف را نشــان ندادنــد. امــا فراوانــی ریــز حــذف هــا بــا شــدت بیمــاری و در افــراد مختلــف متفــاوت و 

معنــی دار بــود. 
بحــث: ایــن یافتــه هــا نشــان مــی دهــد کــه بســیاری از ریــز حــذف هــای کرومــوزوم Y ممکــن اســت بــه صــورت de novo  )نــو 
پدیــد( رخ داده باشــد کــه مــی توانــد نتیجــه تابــش گیــری از انــواع پرتوهــای الکترومغناطیســی یــا عوامــل شــیمیایی و آلودگــی 
هــوا کــه در معــرض آنهــا قــرار داریــم، باشــد. رونــد کاهشــی تعــداد اســپرم در مــردان در جوامــع صنعتــی در دهــه هــای اخیــر نیــز 
مــی توانــد مبیــن حــذف ژن هــا در نتیجــه عوامــل محیطــی باشــد کــه در رونــد اســپرماتوژنز اختــال ایجــاد مــی نماینــد. بنــا برایــن 
در بســیاری از مــوارد بررســی ریــز حــذف هــای کرومــوزوم Y در ســلول هــای خــون محیطــی نمــی توانــد راهــکاری کار آمــد بــرای 

تشــخیص ایــن گونــه اختــالات ژنتیکــی باشــد.
PRINS-FISH خون محیطی، اسپرم، روش ،multiplex PCR روش ،Y واژگان کلیدی: ریز حذف کروموزوم
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5- Partial trisomy 18q and monosomy 18p with mosaic ring chromosome 18: A Case 
Report; Phenotype-genotype Correlations

تریزومی جزئی بازوی بلند کروموزوم 18 و مونوزومی بازوی کوتاه کروموزوم 18 همراه با موزائیسم کروموزوم 
حلقوی 18: گزارش یک مورد؛ ارتباط فنوتیپ و ژنوتیپ

Mohammadzadeh, A1., Akbaroghli, S2., Chavoshzadeh Z3., Kariminejad, R.4, Shfaghati, Y.5,1. 
Behjati F1*
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*Correspondent: Professor of Medical Genetics, Genetics Research Center, University of Social Welfare and Rehabilitation 
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Introduction: Partial monosomy of 18p is characterized by dysmorphic features, growth 
deficiencies, and mental retardation with a poorer verbal performance and the distal duplications 
of 18q display manifestations ranging from the incomplete trisomy 18 phenotype, with severe 
mental retardation and developmental delay to severe mental retardation with mild and non-specific 
dysmorphic features. A few patients show only mild mental retardation and minor dysmorphisms. 
Ring chromosome 18 causes mental retardation, ear malformations, epicanthal folds, hypertelorism,  
heart defects and speech defects.

Materials and methods: We report the results of detailed clinical and molecular-cytogenetic 
studies in a 1.5-year-old boy born to a consanguineous marriage. The patient presented with global 
developmental delay, significant intellectual disabilities, facial and non-facial dysmorphic features, 
hypotonia, patent ductus arteriosus, immunodeficiency, optic hypoplasia, feeding difficulties, left 
inguinal hernia and undescending testis and mild ventriculomegaly in frontal horns was seen in the 
axial spiral CT-scan of brain without contrast media. Cytogenetic investigation using GTG banding 
technique was performed on metaphase spreads of peripheral blood lymphocytes based on standard 
protocols. Fluorescence in situ hybridization (FISH) FISH using centromeric probe for chromosome 
18 was used to define the origin of the ring chromosome and finally genomic DNA was extracted 
from peripheral blood using standard salting out procedure and then the  breakpoints of patient’s 
chromosomal aberrations was performed using high resolution Oligo array CGH.

Results: An abnormal male karyotype with two cell lines was defined by high-resolution GTG 
banding, 46,XY, der(18)[12]/46,XY, der(18), +mar[8] de novo. In both cell lines the short arm of 
one chromosome 18 was abnormal. One cell line, in addition, had a ring chromosome. Interphase 
and Metaphase FISH showed three hybridization signals for chromosome 18 in 33% of cells scored, 
consistent with mosaic trisomy 18. Investigation of patient’s chromosomal aberrations using Oligo 
array CGH (aCGH) demonstrated the exact breakpoints of the derivative chromosome 18 and its 
deletion and duplication.

Discussion: The obtained results are compared with previously reported patients with 18p deletion, 
18q duplication and mosaic ring chromosome 18.  
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6- A 46,XX baby girl with a 46,XY amnion result: A case of vanished twin or 
hermaphroditism?

Fahime Mousavi1, Nasrin Mohammad khani1 ، I Bagherizadeh1، Dr A Saremi3، Dr Y Shafeghati1، 
Dr F Behjati1,2
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Background: The finding of a mixture of both 46,XX and 46,XY cells in amniotic fluid culture has 
been frequently described. In the great majority of cases, the finding is followed by the birth of a 
normal male infant, leading to a consensus that the finding is the result of contamination with maternal 
cells in a normal male fetus. There are, however, several other possible explanations including the 
presence of cells from an undiagnosed twin pregnancy, cross contamination in the laboratory, the 
presence of cells from a “vanished” male twin, and true fetal chimerism. An accurate obstetric 
history and thorough sonography can be of great value in correct assessment of such situations.

Objective: This study reports a case of 46,XY/46,XX karyotype detected at prenatal diagnosis 
using amniotic fluid with a 46,XX outcome at birth.

Material and methods: A 29 Years-old woman was referred for genetic counseling. Her gestational 
age was 16 weeks and maternal biochemical serum screening test indicated high risk for Down 
syndrome. She underwent amniocentesis for chromosome study using standard high resolution 
GTG banding technique.

Results: Karyotype result was 46,XY and sonography revealed a female fetus with normal internal 
genital organs. A normal baby girl was borned with 46,XX karyotype. Upon reviewing of amnio 
GTG slides both 46,XY and 46,XX cell lines were detected. The patient admitted that she had 
experienced a miscarriage and heavy bleeding early in pregnancy. The sonography at the time of 
amniocentesis had shown a shrinking cyst next to the fetus. These findings strengthened the vanished 
or resorbed twin as the reason for such a finding.

Conclusion: The fetus was most likely a non-identical twin. Most of grown cells were from the 
vanished male fetus which led to misdiagnosis. Thorough genetic counseling with the view of 
obstetric history is of great value in such situations.

Keywords: amniocentesis, resorbed twin, hermaphroditism, genetic counseling
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7- A Turner Syndrome Patient with Mild Intellectual Disability and Multiple Congenital 
Anomalies

بيمار سندرم ترنر با عقب ماندگي ذهني ملايم و ناهنجاريهاي متعدد مادرزادي 

Akram Abdi1, Leila Shajarepour1, Zahra.Hadipour1, Yusef Shafaghati1,2, Farkhondeh Behjati1,2 
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BACKGROUND: Turner syndrome (TS) is one of the most common chromosomal disorders, 
characterized by the absence or abnormality of one sex chromosome either in all or some cells. 
This genetic disorder is caused by haploinsufficiency of genes normally expressed in both X 
chromosomes, which are involved in the physical development and maintenance of ovarian function 
in patients with female phenotype, affecting approximately 12500/ live-born girls. Patients with 
abnormal X chromosome complement and supernumerary marker chromosome showing both 
features of Turner syndrome and Intellectual disability, known as variant form of Turner Syndrome 
have also been reported.

Patient and Methods: We present a 12-years-old female who was referred for Multiple Congenital 
Anomalies, Short Stature, Mild Intellectual Disability and Developmental delay. Chromosomal 
analysis was carried out using T lymphocytes and standard cytogenetics techniques. The samples 
were studied using high resolution GTG banding technique. Fluorescence in situ hybridization 
(FISH) using centomeric probe for chromosome X was carried out following the manufacturer 
protocols.

Results and discussion: Conventional cytogenetic investigation showed a mosaic 
45,X[10]/46,X,+mar[10] karyotype. Fluorescence in situ hybridization showed that the marker 
chromosome is originated from the X chromosome. 

CONCLUSION: Existence of marker chromosome alongside the 45,X chromosome complement 
has contributed to intellectual disability and dysmorphism in the patient. Establishment of the gene 
content of the marker chromosome using Array-CGH is very important for Genotype-Phenotype 
correlation. 

Key Words: Turner syndrome, 45, X mosaicism, Marker chromosome, Multiple Congenital 
Anomalies, Intellectual Disability 
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8- Molecular Cytogenetic  Diagnosis of  Low Grade Lymphoma (Hematology,Oncology 
Laboratory cases of Shariati Hospital)

Marjan Yaghmaie
PhD in Medical Genetic; Assistant Professor of Tehran University of Medical Sciences

NHLs are a significant diagnostic challenge for hematopathologists. With morphology alone the 
interpathologist consensus is 41% to 93% (depending on the diagnosis). Molecular changes in 
NHLs, although often associated with a given type of lymphoma, do not solely characterize that 
entity. Molecular cytogenetic study by FISH analysis has been performed in different cases of 
low grade lymphoma to define lymphoma-specific chromosomal translocations and other specific 
aberrations which are diagnostic or prognostic marker. These cases we studied include follicular 
lymphoma with specific aberration of t(14;18)(q32;q21) as the primary chromosome anomaly and  
rare variant translocation t(2;18)(p11;q21) and t(18;22)(q21;q11).The others cases are CLL patients 
which conventional karyotyping identifies abnormalities in only approximately 40% of cases. 
Typical FISH panels in CLL include deletions of 13q14, 11q2223-, and 17p13 as well as trisomy of 
chromosome 12. We also consider CCND1/IGH prob to roll out mantle cell lymphoma. Molecular 
cytogenetic aberrations may play an important role in prognostication and also in the selection of 
chemoimmunotherapy regimens in CLL patients. The classification of marginal zone lymphomas is 
supported by distinctive cytogenetic abnormalities in each entity. We define four recurrent reciprocal 
translocations in MALT lymphomas t(11;18)(q22;q21), t(1;14)(p22;q32), t(14;18) (q32;q21) and 
t(3;14)(p14.1;q32).We also confirm the diagnosis of mantle cell lymphoma with CCND1,CCND2 
and CCND3 break apart prob in our cases.
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9- A case report of apparently normal male with 46, XY, 9qh+ karyotype and an extra 
G-positive band
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Introduction: Chromosomal heteromphisms are structural variations usually without pathogenic features 
and inherited in mendelian pattern. The most heteromorphic chromosome amongst non-acrocentric human 
chromosomes is chromosome 9 which is unique in architecture with several regions containing tandem 
repeats predisposing it to wide range of structural rearrangements. Normal variations of chromosome 9 
including elongation in proximal heterochromatic region of long arm (qh+) occur frequently in population 
and they are asymptomatic. Presence of one or two extra dark G-bands in qh+ region have been reported 
with less frequency than qh+ only, considered as rare normal variant. Characteristic phenotypes presented 
by these variants are controversial with both normal and symptomatic reported cases. Here is introduced 
an apparently normal male with mild phenotype of oligospermia that showed an extra G-positive band in 
9qh+ region in all analyzed cells.

Method: Cytogenetic investigation using GTG banding technique was performed on metaphase spreads 
of peripheral blood lymphocytes via standard procedures. Cytogenetic analysis was performed on 
GTG-banded metaphases from the patient and his parents at a resolution of 800 bands (high resolution) 
according to standard lab protocol.

Results: Karyotype was performed which revealed 46, XY, 9qh+ with an extra dark G-positive band. 
We also searched his parent’s karyotype, mother was completely normal while his father had the same 
affected chromosome 9 but as homozygous. This result indicates that intended chromosome is paternally 
inherited and our case is an obligate carrier.

Discussion:  Heteromorphic forms of chromosome 9 are being reported as normal variations for decades, 
although studies that investigate them in details are not so much. There are many reports of an extra G-band 
in the 9qh region. Several mechanisms for its origin have been postulated such as “euchromatization” 
of the heterochromatin(1), amplification of unique sequences and direct or inverted duplication of the 
surrounding region (2). One probable reason for the silencing of the genes in the euchromatin could be 
due to position effect; another possibility is that the euchromatin band is inaccessible to transcription 
due to its chromatin structure(3). An example is the P-globin gene cluster in humans which is expressed 
exclusively in the erythroid cells. In cells where this gene is not expressed, the DNA is resistant to DNaseI 
digestion indicating that the DNA is tightly packed. Although these apparently normal heteromorphisms 
are considered traceless in all phenotypic levels, some studies indicate to clinical effects in part of them, 
for example high incidence of these heteromorphisms in infertile men and women.  Also, there are 
observations about interference of chromosomal rearrangements with spermatogenesis in heterozygote 
form but molecular mechanisms by which they produce spermatogenic disturbances are poorly 
understood. One of reported causes is the formation of asynaptic loops during meiosis which leads to 
raising of abnormal spermatocytes and their following apoptosis. Despite normal intellectual ability and 
motor skills, it seems that oligospermia presented by our case is a consequence of heterozygote form of 
affected chromosome 9 since this condition did not observe in his homozygous father. Further clinical 
investigations in case of future pregnancies of his wife were highly recommended excluding any possible 
outcomes in their fetus.
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10- A case report of apparently normal female with 46X, (X)(q28)dup  Karyotype
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4 Genetic Laboratory,  Akbarabadi Hospital, Tehran, Iran.

Introduction: It has been demonstrated that some changes in chromosome morphology, detected 
during cytogenetic analysis, are not associated with clinical defects. These alternations are considered as 
heteromorphisms. One of the regions which is assumed to be heteromorphism, is placed on the terminal 
end of long arm of X chromosome.  Xq28 region contains some important genes such as MECP2, 
RAB39B, IKBKG and L1CAM which are correlated with intellectual disability, seizure, respiratory 
problems, urinary tract infections and autistic spectrum disorders. Although, it is important to note 
that the carriers of Xq28 duplications can exhibit low or even no medical concerns due to existence of 
microduplication in a region without mentioned genes or skewed X inactivation occurrence. Here in, 
we introduce a woman with mild phenotypic effects and 46, X,(X)(q28)dup who asked for premarriage 
consulting.

Method: Cytogenetic investigation using GTG banding technique was performed on metaphase spreads 
of peripheral blood lymphocytes via standard procedures. Cytogenetic analysis was performed on 
GTG-banded metaphases from the patient and her parents at a resolution of 800 bands (high resolution) 
according to standard lab protocol.

Results:  Karyotype was performed which revealed 46 ,X,(X)(q28)dup. The patient had normal 
intellectual ability and motor skills, although presented slight neuropsychiatric symptoms including 
anxiety and serious dental problems. We also searched her parent’s karyotype, father was completely 
normal while her mother had the same result.  The result indicates that woman inherited the extra amount 
of DNA from her mother and probably was inactivated leading to the absence of clinical manifestation. 

Discussion: Studies showed that the phenotype of individuals with the same karyotype varies from 
normal to severe depending on gender of the patient, size and gene content of the duplicated segment. 
Moreover, it has been reported that girls with Xq28 duplication show milder phenotype than boys because 
of X inactivation process. In our case, probably skewed X inactivation has led to mild symptoms than 
what is expected of increased dosage due to duplicated genes. Since there is a history of abortion in 
patient’s mother with no male birth, it’s possible that effects in male embryos are more severe. Based on 
this findings cytogenetic analysis and Array CGH during pregnancy was highly recommended. Indeed, 
sex selection via PGD would be helpful to prevent potential harmful effects of additional material in the 
karyotype.
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11- A prenatal case of 22q11.2 duplication syndrome: Challenge of Diagnostic and 
management

یک کیس پرینتال با سندرم مضاعف شدگی   22q11.2: چالش در تشخیص و مدیریت

Karim Zad Hagh J1, Saleh Gargari S2 and Omrani MD3

1- Parseh and Saram-Hospital Genetic Laboratory, Tehran, Iran
2- Feto-maternal unit, Shoday Tajrish hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
3- Dept. of Medical Genetics, Faculty of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran
javadkarimzad@yahoo.de
soraya_saleh2000@yahoo.co.uk

Introduction: The 22q11.2 microduplication  is a very heterogenous disorder  and phenotype shown 
to be generally highly variable; from normal to intellectual or learning disability, delayed psychomotor 
development, growth retardation, hypotonia with an autosomal dominant manner. We are reporting a 
prenatal case of a 38-year-old mother without any familial history. Due to a detected cardiac defect of the 
fetus during the ultrasound it was caused for a genetic counseling. This case report describes finding of 
22q11.2 microduplication in a 28 weeks female fetus.

Methodes: Chromosome Karyotyping, FISH, MLPA and Array-CGH

Results: 

Karyotyping: 46,XX 

FISH Analysis: 46, XX.ish 22q11.2(D22S553/D22S609/D22S942 enh) [15].nuclear ish (D22S553, 
D22S609, D22S942x3) [100]. FISH results have shown a microduplication in the region of 22q11.2. 
MLPA: Using SALSA MLPA probemix P250-B2, MRC holland, showed two breakpoints between 
USP18 and CLTCL1 locus in the centromer section and LZTR1 and HIC2 locus in the telomeric section, 
that contains a genome duplication sizing about  23- Mb. This microduplication was also identified 
exactly in the father of the fetus.  

Array-CGH: To recheck the MLPA results in the fetus and her parents, arrayCGH technique were 
applied. Genome build was hg19; GRCH37; 2009. The result of array CGH have shown gains of two 
regions of the patient’s genome. One in the q11.2 locus, starting from 22521166 bp to 22952425bp sizing 
431.26kb. The other gain is between locus q11.21 starting from 18628073 bp to 21857001bp ranging 
3.23Mb. 

Discussion: The Results of FISH, MLPA and Array-CGH have shown a duplication in the 22q11.2 region 
in fetus and his father. In a majority of the reported cases, the detected microduplication appearance to 
inherit from a normal parent or have only minor abnormalities. The duplication in the 22q11.2 region are 
most likely the result of unequal crossing-over of segmental duplications (SD) (LCR22s) during meiosis 
that can lead to either duplications or deletions in 22q11.2 region. Because of unknown reason of very 
high phenotype variability, it is very difficult to make an accurate prognosis by 22q11.2 duplication 
syndrome in general.
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12- MPS in Iran

موكوپلي ساكاريدوز در ايران 

يوسف شفقتي

Department of Medical Genetics and Sarem Cell Reaserch Center (SCRC), Sarem Womens’Hospital,Tehran, 
Iran

ــه بنــدي بيماريهــا جــزء  ــادر اســت. در طبق ــك گــروه از بيمــاري هــاي ژنتكيــي – متابولكيــي ن ــي ســاكاريدوز ي بيمــاري موكوپل
بيماريهــاي ذخيــره ليزوزومــي قــرار مــي گيرنــد. ايــن بيماريهــا شــيوع زيــادي ندارنــد، ولــي تصــور مــي شــود كــه از هــر 50 هــزار 
تــا 100 هــزار نفــر يــك نفــر بــه كيــي از ايــن بيماريهــا مبتــا مــي شــوند. ايــن بيماريهــا بــا الگــوي وراثــت مغلــوب اتوزومــي بــه ارث 
مــي رســند. مفهــوم ايــن ويژگــي اينســت كــه ايــن بيماريهــا در خانــواده هائــي كــه ازدواج آنهــا خويشــاوندي اســت شــايعتر اســت. 
متاســفانه در ايــران شــيوع ازدواج هــاي فاميلــي بســيار بــالا اســت،‌ بنابرايــن ايــن گروهــا از بيماريهــاي متابولكيــي در ايــران شــايع 
هســتند. علائــم ايــن بيماريهــا معمــولاً در زمــان تولــد وجــود ندارنــد. معمــولاً چنــد هفتــه تــا چنــد مــاه پــس از تولــد نشــانه هــاي 
بيمــاري ظاهــر مــي شــوند. تابلــوي بالينــي بيمــاري بــه ايــن شــكل اســت، كودكــي كــه چنــد مــاه رشــد و تكامــل طبيعــي داشــته 
بتدريــج دچــار پــس رفــت مــي شــود. يعنــي شــيرخوار مثــاً نشســته، را ه رفتــه، صحبــت كــرده،‌ اطرافيــان را بنحــوي مــي شــناخته 
و ارتبــاط برقــرار مــي كــرده. بتدريــج تمــام ايــن آموختــه هــا را فرامــوش مــي كنــد. در معاينــات ظاهــري هــم بتدريــج قيافــه بيمــار 
تغييــر مــي كنــد و دچــار خشــونت مــي شــود، زبــان بــزرگ مــي شــود،‌ تنفــس مشــكل مــي شــود،‌ قرنيــه چشــم دچــار كــدوت مــي 
شــود، شــنوائي از بيــن مــي رود. و اغلــب كبــد و طحــال بــزرگ،‌ و مفاصــل ســفت و خشــك مــي شــود. اغلــب رشــد بيمــاران متوقــف  
و دچــار معلوليــت هــاي جســمي و ذهنــي شــديد مــي شــوند. ايــن بيماريهــا بدليــل جهــش در يــك ژن بــروز مــي كننــد. آن ژن 
مســئول توليــد يــك آنزيــم يــا پروتئيــن اســت. ايــن آنزيــم هــا درون ســلول وظيفــه شكســتن و تجزيــه ملكولهــاي درشــتي هســتند 
كــه بــه آنهــا موكوپلــي ســاكاريد مــي گوينــد. تجزيــه نشــدن ايــن مولكولهــا ســبب انباشــته شــدن آنهــا درون ســلول و بتدريج ســبب 
تخريــب و مــرگ ســلولي در احشــاء مختلــف مــي گــردد. متاســفانه تــا چنــدي قبــل در مــورد ايــن بيماريهــا درمانــي وجــود نداشــت. 
ــا روش هــاي مهندســي ژنتيــك بــراي بعضــي انــواع MPS دارو توليــد مــي شــود. از  ــا توليــد آنزيــم هــا ب در چنــد ســال اخيــر ب
پيونــد مغــز اســتخوان و ســلولهاي بنيــادي هــم بــراي درمــان اســتفاده مــي شــود. مقصــود مــا اينســت كــه خانــواده هــا، پزشــكان،‌ و 
مســتولين تصميــم گيرنــده در يــك نشســت علمــي دوســتانه بــه تبــادل نظــر پرداختــه و جنبــه هــاي مختلــف بيمــاري را از زمــان 
شــروع تــا درمــان و كنتــرل و مهــار بيمــاري بــه بحــث بگذارنــد. اميدواريــم كــه بــه يــك نتيجــه گيــري منطقــي بــراي بــرون رفــت 

از مشــكل دســت يابيــم.
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13- Peripheral Osteolysis in adults linked to ASAH1 (acid ceramidase) mutations: a 
new presentation of Farber disease

استئولیز محیطی در بالغین در اثر جهش اسید سرامیداز یک تظاهر جدید از بیماری فاربر

Ariana Kariminejad1, Luia bonafe, Jia Li, Beryl Royer-Bertrand, Virginie Garcia, Shokouholsadat 
Mahdavi, Bita Bozorgmehr, Ralph Lachman, Laureane Mittaz Crettol, Sheila Unger, Andrea 
Superti-Furga

Kariminejad-Najmabadi  Pathology & Genetics Center, Tehran Iran

#2, 4th St, Hasan Seyf St. Sanat Sq Shahrak Gharb Tehran Iran/  Arianakariminejad@yahoo.com

Tel: +98 21 88363955  Fax: 9821 88083575

Introduction: To establish a diagnosis and provide counseling and treatment for three adult 
individuals from one family presenting with peripheral osteolysis. 

Methods: Following clinical and radiographic assessment, exome sequencing, targeted gene 
resequencing, and determining of enzyme activity in cultured fibroblasts were performed.  

Results: The proband age, 40 years had a history of episodic fever and pain in childhood that 
subsided around puberty.  He and two of his older sisters (age, 58 and 60 years) showed adult-onset 
progressive shortening of fingers and toes with redundancy of the overlying skin. Radiographs 
showed severe osteolysis of the distal radius and ulna, carpal bones, metacarpals and phalanges. 
Sequencing of the known genes for recessively inherited osteolysis, MMP2 and MMP14, failed to 
show pathogenic mutations.  Exome sequencing revealed compound heterozygosity for mutations 
c.505T>C (pTrp169Arg) and C.760A>G (pArg254Gly) in ASAH1, the gene coding for acid 
ceramidase.  Sanger sequencing confirmed correct segregation in the family and enzyme activity in 
fibroblast was reduced to approximately 8% of controls, confirming a diagnosis of Farber disease.  

Conclusion: Hypomorphic mutations in ASAH1 coding for acid ceramidase may result in an 
osteoarticular phenotype with ajuvenile phase resembling rheumatoid arthritis and evolving in 
osteolysis as the final stage in the absence of neurologic signs.  This observation delineates a novel 
type of recessively inherited peripheral osteolysis and illustrates the long-term skeletal manifestations 
of acid ceramidase deficiency (Farber disease) in what appear to be the oldest affected individuals 
known so far.
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14- LGMD2E is the most common type of sarcoglycanopathies in the Iranian 
population

LGMD2E شایعترین نوع سارکوگلیکانوپاتی ها در ایران 

Afagh Alavia*, Yalda Nilipourb, Shahriar Nafissic, Seyed Hasan Tonekabonid, Gholamreza Zamanie, 
Mahmoud reza Ashrafif, Kimia Kahrizia, Hossein Najmabadia
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c Department of Neurology, Tehran University of Medical Sciences, Tehran, Iran.
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e Children›s Medical Center, Tehran University of Medical Sciences, Iranian epilepsy association board, Tehran, Iran.
f Pediatrics Center of Excellence, Children›s Medical Center, Tehran University of Medical Sciences, Tehran, Iran.

Introduction: Sarcoglycanopathies(SGCs) are a subgroup of autosomal-recessive Limb-girdle-
muscular-dystrophies(LGMD2). Clinical features of SGCs are variable. Age at onset of symptoms is 
usually between 5 and 15 years. The diseases first manifest with weakness of the pelvic and shoulder 
girdle muscles. SGCs are caused by mutations in SGCA, SGCB, SGCG or SGCD genes. Although 
frequencies of mutations in these genes are different among populations, mutations in SGCA and 
SGCD, respectively, have the highest and lowest frequencies in most populations. Here we report 
the proportion of mutations in SGC genes among a large group of Iranian sarcoglycanopathies 
patients. 

Materials and Methods: Twenty five Iranian pedigrees affected with SGCs were recruited. Clinical 
features were recorded in details and immunohistochemistry was performed for all patients. SGCs 
genes were amplified by polymerase chain reaction(PCR) then direct sequenced. Large deletion 
mutations were confirmed with Multiplex Ligation-dependent Probe Amplification(MLPA) assays. 

Results: Mean AAO of the disease was 5.362.5± (range 1–10 years). Progressive muscle weakness, 
calf hypertrophy, and elevated CK levels were observed in all patients. Heart abnormalities were 
reported in six of the probands. IHC confirmed sarcoglycanopathy in all cases. After genetic 
analysis, 15 candidate disease-causing variations were observed in the SGC genes. Fourteen (%56), 
seven (%28), three (%12) and one (%4) patient, respectively, carried mutations in SGCB, SGCG, 
SGCD and SGCA. Ten of the fifteen pathogenic mutations were novel. The mutations segregated 
with disease status in the respective pedigrees and were not observed in the genomes of 150 Iranian 
controls. Fourteen probands carried mutations in SGCB. Deletion of exon 2 in SGCB gene was 
observed in 12 probands. Ten of the patients (including six from the province of Kerman) were from 
south and southeast of Iran. Presence of a deletion in the genomes of these patients was initially 
suspected because multiple primer sets that flanked this exon failed to produce PCR products when 
their DNAs were used as template. Ultimately, results of an MLPA assay confirmed presence of 
homozygous deletions of exon 2 in all of the cases. 
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Discussion: Based on genetic classification, 14 patients (%56) were affected with LGMD2E (SGCB 
mutations), 7 (%28) with LGMD2C (SGCG mutations), 3 (%12) with LGMD2F (SGCD mutations), 
and 1 patient (%4) with LGMD2D (SGCA mutation). The findings suggest that LGMD2E is the 
most common form of sarcoglycanopathies in the Iranian population and that LGMD2D is the rarest. 
Twelve LGMD2E cases carried the same mutation(deletion of exon 2 in SGCB). In fact, as nearly 
all patients from south east Iran harbored this mutation, it is suggested that it should be the primary 
target of mutation screening in SGC diagnosed individuals from this region. The finding will be 
beneficial for screening and genetic-counseling of SGCs patients in Iran. Heart abnormalities were 
observed in 6 out of 25 of patients. Five of six cases(83.3%) carried mutations in SGCB and one 
of them(16.7%) presented mutations in SGCG. Three of six(50%) cases with heart abnormalities 
carried deletion of exon 2 of SGCB. Thus, the most heart abnormalities were observed among 
patients who carried this mutation.

Keywords: Limb girdle muscular dystrophies- Sarcoglycanopathy- SGCA- SGCB- SGCD and 
SGCG
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15- Genetic counselors› scope of practice and challenges in IRAN
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Genetic counseling is ‘the process of helping people understand and adapt to the medical, psychological 
and familial implications of genetic contributions to disease’. Traditionally, genetic counselors have 
worked as members of a healthcare team, providing information and support to families who have 
members with birth defects or genetic disorders and to families who may be at risk for a variety of 
inherited conditions. In the past, genetic testing was used to look for variants in single genes that are 
associated with a specific condition, whose presence is suspected because of clinical presentation, 
family history or ethnicity. Recent technological advances, including next generation sequencing 
and genome-wide single nucleotide polymorphism (SNP) microarrays, have provided opportunities 
to test quickly, accurately and cheaply for variants in multiple genes simultaneously or for variants 
across the entire genome. These technologies have enabled new genomic applications in areas such 
as prenatal testing, carrier screening, newborn screening, diagnostic testing, and predictive testing 
for common complex conditions, pre-symptomatic testing and pharmacogenetics. In addition, 
the ability to test cell-free fetal DNA in maternal blood has led to rapid adoption of non-invasive 
prenatal testing for fetal aneuploidies and for some disorders associated with copy number variants.

New Genomic Technologies:
What new challenges are genetic counselors facing as a result of these changes?The rapid advances in 
genomics will lead to an increase in the volume of test results and a need to understand the processes 
by which genetic variants are classified and interpreted.Genetic counselors will be challenged to 
remain current in their knowledge of new technologies and their awareness of resources that are 
available to evaluate the implications of genomic variants.

Ethical Issues:
Genetic counseling often raises ethical and professional challenges. The most frequently encountered 
challenges among physicians in Western countries such as in Austria have been informed consent, 
organizational constraints, withholding information, and attaining/maintaining proficiency.The 
major ethical principles that govern the attitudes of genetic counselors include respect for the patients› 
autonomy and right to make their own decisions, beneficence, i.e., taking actions to help others, 
non-maleficence, i.e., to do no harm, and justice, or administering services fairly between others.
Preventative reproductive options and termination of pregnancyPreventative reproductive strategies 
are urgently needed to combat the medical, financial and social burden of genetic diseases in IRAN. 
Preventative reproductive options are governed by religious rulings and/or political influence 
worldwide. While PGD and PND diagnoses are permitted in majority of countries worldwide, the 
practice of PGD is prohibited in Germany to protect embryos.
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Mitochondrial diseases:
Mitochondrial diseases due to mtDNA defects are a challenging category of genetic disease that 
present to genetic counseling for preventative reproductive options. The reasons these cases are 
difficult include social stigma for carrier mothers and technical limitations of PGD application. 
Tissue specificity, heteroplasmy, mutant load and bottleneck effect are barriers to performing PGD 
with no residual risk of recurrence for a concerned family.

Manifesting carriers: 
Our society is highly inbred, favoring first cousin marriages. Therefore, most of our patients 
are affected with autosomal recessive conditions, in particular inborn errors of metabolism. The 
carriers for autosomal recessive or X-linked conditions are typically asymptomatic. However, it is 
known that heterozygous individuals may manifest some signs of disease based on biochemical, 
radiological and clinical findings. Examples include hyperammonemia. This demonstrates the 
crucial role of genetic counselors in providing pre-test and post-test counseling to enable these 
individuals to understand the implications of genetic testing and to adapt physically and cope 
psychosocially to carrier test results. Without proper education and counseling, this could lead to 
alterations in parenting, increased anxiety, negative self-concept and stigmatization. In Western 
countries, additional burdens on manifesting carriers include health insurance and/or employment 
discrimination.This demonstrates the crucial role of genetic counselors in providing pre-test and 
post-test counseling to enable these individuals to understand the implications of genetic testing 
and to adapt physically and cope psychosocially to carrier test results. Without proper education 
and counseling, this could lead to alterations in parenting, increased anxiety, negative self-concept 
and stigmatization. In Western countries, additional burdens on manifesting carriers include health 
insurance and/or employment discrimination

Complex molecular test findings:
Advances in molecular testing have benefited families because it resolves the ambiguity associated 
with undiagnosed cases. It has simultaneously provided opportunities to extended family members 
to pursue premarital screening and to parents to pursue preventative reproductive options. In spite 
of these perceived benefits, advances in genetic testing will continue to become more complex. 
In particular, exome sequencing presents challenges to genetic counselors. Examples of issues 
encountered in our routine clinical practice include the identification of variants of unknown 
clinical significance, which limits our ability to offer PND and termination of pregnancy, and the 
identification of pathogenic mutations in multiple genes causing a number of genetic conditions in a 
family. This certainly warrants careful and thorough genetic counseling. The major dilemma in these 
findings is related to PGD, as only two mutations are tested using the PGD approach. This places a 
large burden on geneticist to carefully review each case with the family and choose two candidate 
diseases for PGD based on several parameters, such as a disease severity and prognostic outcome. 
In such cases, PND would be offered to detect other causative mutations that would not be excluded 
by PGD, in the event that the pregnancy continued after PGD. The decision-making process for the 
parents becomes increasingly difficult as other issues arise, e.g., identifying at-risk family members 
and cascade genetic testing. Another issue encountered in the clinic was receiving negative results 
of exome sequencing, which required further consideration of reanalyzing the patient›s sample with 
a platform characterized by in-depth coverage, homozygosity mapping if multiple affected family 
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members are available or the use of another alternative molecular approach. Finally, incidental 
findings and ethical challenges of whether to report such findings were another challenge faced. The 
application of guidelines developed by The American College of Medical Genetics and Genomics 
(ACMG) helps address this dilemma and emphasizes the importance of pre-test genetic counseling 
in the era of exome sequencing. It becomes apparent that the results from advanced molecular 
technologies in the field of medical genetics provide additional complexity to the already complex 
family situation and reproductive history.
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16- WILLIAMS-BEUREN SYNDROME; WBS CHROMOSOME 7q11.23 
DELETION SYNDROME

Zahra Hadipour1,  Farkhondeh Behjati 1,2, Fatemeh Hadipour1

1 Medical Genetic Department, Sarem Cell Research Center, Sarem Fertility and Infertility Research Center, Sarem 
hospital, Tehran, Iran.
2 Genetics Research Center- University of Social Welfare and Rehabilitation- Tehran- Iran

Objective: To report a new case of de novo 7q deletion distal to q11.22Introduction: Williams – 
Beuren Syndrome (7q deletion) is a developmental disorder that affects many parts of the body. 
Facial features frequently include a broad forehead, short nose, and full cheeks, an appearance that 
has been described as «elfi. Mild to moderate intellectual disability with particular problems with 
visual spatial tasks such as drawing and fewer problems with language are typical. Those affected 
often have an outgoing personality and interact readily with strangers. Problems with teeth, heart 
problems, especially supravalvular aortic stenosis, and periods of high blood calcium are common. 
Williams – Beuren Syndrome is caused by a genetic problem, specifically a deletion of about 27 
genes from the long arm of one of the two chromosome 7s. Typically this occurs as a random event 
during the formation of the egg or sperm from which a person develops. In a small number of cases 
it is inherited from an affected parent in an autosomal dominant manner. The different characteristic 
features have been linked to the loss of specific genes.The diagnosis is typically suspected based 
on symptoms and confirmed by genetic testing. Treatment includes special education programs 
and various types of therapy. Surgery may be done to correct heart problems. Dietary changes or 
medications may be required for high blood calcium. The syndrome was first described in 1961 by 
New Zealander John C. P. Williams. Williams – Beuren Syndrome affects between 1 in 7,500 to 1 
in 20,000 people at birth. Life expectancy is less than that of the general population mostly due to 
the increased rates of heart disease. Cytogenetic and audiological investigations were carried out in 
the assessment of this rare chromosomal condition.

Case Report:  we present a15-mounth old girl that referred to us due to neuro developmental delay 
and dysmorphy. She delivered from unrelated parents with Pregnancy medical history of IUGR 
and oligo hydraminos by C/S in gestational age 33 weeks. She referred to pediatric cardiologist 
because of heart murmurs. She had a systolic heart murmur (26/3-) in her right upper sternal border. 
The patient had atypical flat face with bulge forehead, bilateral inguinal hernia and FTT, she had a 
speech problem; Echocardiography revealed a mild supraaortic valve stenosis and mild supravalvar 
and peripheral pulmonary stenosis. Audiological investigations showed bilateral hearing loss. With 
unknown reason whole exome sequencing was performed, and the result was normal. Then this 
case referred to us due to dysmorphic features as ACMG guidelines we decided to do Oligo array- 
CGH for her and the result was 46.XX, Del (7q11.22) 2.6 Mb deletions compatible with Williams’ 
syndrome.

Results: Moderate developmental delay, mild congenital microcephaly, growth retardation and 
conductive hearing impairment were found for this case of 46, XX, del(7).

Conclusions: The phenotype of 7q terminal deletion is highly variable.
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17- Novel mutations in CDH23 and PDZD7 Genes in Patients with Usher syndrome 
and Usher syndrome-related Disorder: two case reports  

   گزارش دو مورد جهش جدید در ژن های  CDH23 و PDZD7 در دو بیمار ایرانی مبتلا به سندرم آشر

Leila saberi1, Mehdi Khorrami1, Maryam Misafaie2, Mohammad Saberi 3, 4, Daniz Kooshavar 3, 4, 
Javad Karimzad Hagh 4, Majid Kheirollahi*1, 5 Mohammad Keramatipour* 3, 4
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Iran
2 Mohkam-kar Health Center, Isfahan University of Medical Sciences, Isfahan, Iran
3 Department of Medical Genetics, Faculty of Medicine, Tehran University of Medical Sciences, Poursina St., Tehran, 
Iran
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*Co-Corresponding Authors: Majid Kheirollahi, Ph.D., Associate Professor, Medical Genetics P.O.Box: 8174673461-, 
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Mohammad Keramatipour, MD, PhD, Medical Genetics, Tel: 0212768 6690-021 & 3005 8895-, Email: Keramatipour@
sina.tums.ac.ir

Background: Usher syndrome is an autosomal recessive disease that accounts for about 50% of 
all hereditary hearing and vision loss. The hearing loss is classified as sensorineural in which the 
damage is in inner ear, sensory organs (cochlea and associated structures) or the vestibulocochlear 
nerve. Vision loss occurs as night – blindness and loss of peripheral vision through the progressive 
degeneration of the retina. Here we report two affected subject with Usher syndrome and Usher 
related syndrome diagnosed by next generation sequencing.
Methods: Genomic DNA was extracted from peripheral blood samples and the genetic sequencing 
test performed using a custom designed nimbelgen chip capturing the gene panel of interest followed 
by a paired-end high-throughput sequencing using Illumina HiSeq 2500 with coverage 150X mean 
depth. all exons and flanking 10 bp were detected and analyzed. Detected variations included 
point mutations, deletion and duplication. Sanger sequencing was used to confirm the candidate 
pathogenic. SWISS-MODEL was used to predict the 3D structure of the intact proteins, and their 
truncated form based upon the homology modeling method. The effect of the variants on function, 
were examined via molecular docking 
Results: Two novel alteration include, (c.6562G>T, p.Glu2188Ter) on CDH23 gene related to usher 
syndrome type 1D and 
(c.979A>G, P.Ser327Gly; c.307G>A, P. Gly327Arg) on PDZD7 gene causing PDZD7 related usher 
syndrome have been found. The variants were found to be co-segregating with the phenotype in the 
families and computational analysis and protein modeling revealed its pathogenic consequence. The 
variants met the criteria of being pathogenic according to the ACMG guideline.
Conclusions: Given the limitations of clinical tools and the variable phenotypic characteristics of 
Usher syndrome and Usher – related syndrome, using of NGS and exome sequencing will facilitate 
quick and correct diagnosis and accelerate possible medical interventions. In addition, NGS notably 
reduce time and cost and better identification of genotype phenotype correlation and help to future 
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therapy approaches to move from bench to bed. In conclusion, our study expands the spectrum of 
CDH23 and PDZD7 genes pathogenic variants and confirms the utility of targeted NGS sequencing 
in genetic diagnosis and also the utility and power of additional family information.
Key words: CDH23 gene, PDZD7 gene, Usher syndrome, NGS  
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18- Complex immunodeficiency phenotype caused by a somatic mutation in STAT3 
gene 

Mohammad Saberi1, 2, Zahra Chavoshzadeh3, Mohammad Keramatipour1, 2

1 Watson Genetic Laboratory, 1324 North Kargar St., Tehran, Iran
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Introduction: STAT3 gene encode Signal Transducer and Activator of Transcription 3 as a 
transcription factor that mediates cellular responses to interleukins, KITLG/SCF, LEP and other 
growth factors. Germline loss-of-function (LOF) mutations in STAT3 gene cause Hyper-IgE 
Syndrome, whereas somatic gain-of function (GOF) mutations in STAT3 are associated with Large 
Granular Lymphocytic Leukemia, Myelodysplastic Syndrome, and Aplastic Anemia.  A 16-year-
old male with anemia, immunodeficiency, and hypotonia in his distal limbs, was referred to us for 
genetic investigation. 
Method: Whole exome sequencing was performed, and the data was analyzed. Among the findings, 
one mutation was detected in STAT3 gene in mosaic form. Further analysis, using PCR-Sanger 
sequencing confirmed the mosaic nature of this mutation in the patient. On the other hand, none 
of his parents had this mutation. Therefore, we hypothesized that a somatic mutation in this gene 
is responsible for the complex phenotype in the patient. The detailed stepwise analysis will be 
presented at the meeting. 
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19- Complexity of the genetic diagnosis in a deaf family  
  

پیچیدگی تشخیص ژنتیکی در یک خانواده ناشنوا

دکتر الهام داوودی
انستیتوپاستور ایران - بخش پزشکی مولکولی

ــا ژنتیکــی ایجــاد شــود.  ــه علــل محیطــی ی ــد ب مقدمــه: نقــص در شــنوایی، شــایع تریــن نقــص حســی مــی باشــد کــه مــی توان
تنــوع ژنتیکــی بــالا در مــورد ناشــنوایی، معضــل بزرگــی در جهــت شناســایی علــت ژنتیکــی ایــن بیمــاری ایجــاد کــرده اســت. در 
کشــورهایی ماننــد ایــران کــه بــه علــت فراوانــی بــالای ازدواج خویشــاوندی، ناشــنوایی شــیوع بیشــتری دارد، اهمیــت مطالعــات در 

ایــن زمینــه بیشــتر احســاس مــی شــود.
روشــها: در یــک خانــواده ناشــنوای ایرانــی فاقــد جهــش در ژن GJB2 ، پیوســتگی ژنتیکــی ناشــنوایی بــا 16 لوکــوس دخیــل در 
ناشــنوایی غیرســندرمی اتوزومــی مغلــوب از طریــق مارکرهــای STR بررســی گردیــد. تعییــن توالــی ژن مرتبــط بــا ناشــنوایی بــه 
ARMS- .جهــت بررســی بیمــاری زایــی تغییــرات شناســایی شــده اســتفاده گردیــد Mfold و HSF انجــام شــد. از Sanger روش

PCR بــرای بررســی وجــود تغییــر شناســایی شــده در 300 فــرد کنتــرل بــکار گرفتــه شــد.
نتایــج: ناشــنوایی در خانــواده مــورد بررســی، بــا لوکــوس DFNB7/11 ارتبــاط نشــان داد. تعییــن توالــی ژن TMC1 منجــر بــه 
شناســایی چنــد تغییــر شــد. پــس از رد کــردن نقــش تعــدادی از تغییــرات شناســایی شــده در ایجــاد ناشــنوایی بــر اســاس بانــک 
هــای اطلاعاتــی، چنــد تغییــر شــامل اضافــه شــدن قطعــه 270 جفــت بــازی در اینتــرون 5، تغییــر هــم معنــی در نزدیکــی انتهــای 
ــه آدنیــن در جایــگاه c.-258 در اگــزون  ــازی در اینتــرون 3 و تبدیــل ســیتوزین ب اگــزون 11، اضافــه شــدن قطعــه 314 جفــت ب
غیــر کــد کننــده 3، از نظــر احتمــال بیمــاری زایــی مــورد بررســی بیشــتر قــرار گرفتنــد و نهایتــا تغییــر در اگــزون غیــر کــد کننــده 
3 بــه عنــوان علــت احتمالــی بیمــاری در نظــر گرفتــه شــد. ایــن تغییــر قبــا در یــک خانــواده دیگــر از یــک منطقــه متفــاوت در 
ایــران شناســایی شــده بــود کــه بررســی مارکرهــای STR، هاپلوتایــپ یکســانی را در ناشــنواهای دو خانــواده نشــان داد. بررســی 

هــای قومیتــی نشــان داد کــه دو خانــواده از نظــر اجــدادی بــا هــم مرتبــط مــی باشــند.
بحــث: پرونــده ناشــنوایی مطــرح شــده مــی توانــد مثالــی از پرونــده هــای چالــش برانگیــز ژنتیــک باشــد کــه در مســیر شناســایی 
علــت بیمــاری در آنهــا مســائل پیچــده ای مطــرح مــی گــردد. بــه نظــر مــی آیــد کــه مطالعــات بیشــتر در جمعیــت ایرانــی و بدســت 

آوردن فراوانــی انــواع تغییــرات ژنومــی ، جهــت تعییــن علــت بیمــاری در ایــن جمعیــت بســیار کمــک کننــده باشــد. 
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20- Human Neurodegenetative Disease Models in Drosophila melanogaster and the 
Role of the Fly in Therapeutic Interventions 
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Neurodegenerative disorders (NDDs) are main conditions lead to remarkable mortality among 
elderly populations throughout the world. Although most of NDD cases are sporadic, about 5–10% 
is caused by genetic mutations giving rise to familial forms of the disease. In this connection, 
there are very well-known mutations in SNCA gene to cause autosomal dominant Parkinsonism. 
Likewise, mutations in MAPT gene can develop FTDP via formation of neuronal Tau tangles. To 
combat the pathogenic events occur in neurons, we need to unravel the mechanism of action of 
genetic factors playing key roles in these diseases. 
Most of the human NDD can be modeled in the fruit fly, Drosophila melanogaster, whose genome 
owns homologs of around 75% of human disease-causing genes. Some of the genes contributing in 
pathogenesis of human NDD are specific to the lineage of vertebrates wherein neither unicellular 
organisms nor invertebrates have any evident homologue in their genome. However, by employing 
Gal4/UAS genetic tool, we have showed that over expression of human genes of interest in 
Drosophila neurons resulted in neurotoxic conditions. This situation enables us to examine 
the potential neurotoxicity of each specific gene in an excellent invertebrate model system and 
address few therapeutic interventions.   Overexpression of mutated human alpha-synuclein in 
Drosophila exhibits symptoms that are found in PD patients including locomotion defects. The 
transgenic Drosophila models expressing MAPT exhibit a progressive neurodegeneration which 
was manifested in the form of early death and impairment of cognitive ability. We also created the 
first transgenic fly model of neurodegenerative disorder by expressing e3 and e4 isoforms of human 
ApoE. ApoE4 is the strongest known genetic risk factor for Alzheimer’s disease development so 
far. The constructed genetic model exhibited progressive neurodegeneration, shortened lifespan and 
memory impairment. Considering the mystery underlies APOE-mediated neurodegeneration, this 
Drosophila model may facilitate analysis of the molecular and cellular events implicated in human 
ApoE4 neurotoxicity.  Taken all together, it is to be concluded that fruit fly, a tiny model organism, 
can be used to explore molecular mechanisms behind many genetic variation leading human genetic 
disorders. This is not restricted to NDDs, rather could cover a wide spectrum of diseases such as 
retinal degeneration, muscular dystrophies, cardiovascular malfunctions, metabolic disorders and so 
on. There is huge number of published studies on fly models of human diseases in the past 30 years 
which serves a major contribution to the medical society for developing diagnostic and therapeutic 
inventions. Now, this is the time to PAY MORE ATTENTION to this insect model organism in Iran, 
and establish fly labs in our medical research centers.
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21- A Case Report of a New Mutation in NOTCH3 Gene Causing CADASIL
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Background: Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and 
Leukoencephalopathy (CADASIL) is a rare hereditary disease characterized by recurrent stroke, 
migrainous headache and other impairments. It is caused by mutation in the NOTCH3 gene on 
chromosome 19. NOTCH receptor family mediate signal transduction with ligands in neighboring 
cells which are type I transmembrane receptors. In many different tissues of mammals, NOTCH3 
regulates cell differentiation and is periodically expressed in several phases of embryonic 
development. In adult human, the NOTCH3 gene is expressed almost exclusively in vascular smooth 
muscle cells (VSMCs). The N terminal-end of NOTCH3 protein contains a large extracellular domain 
(NECD) which associates noncovalently with a membranetethered intracellular domain (NICD). 
NECD part of receptor interacts with membrane bound ligands (DELTA) which are presented at cell 
surface of neighboring cells. As result of that, NICD would be released from membrane and then 
translocated to nucleus. Actually the intracellular part of NOTCH3 receptor is responsible for the 
signal transduction from the neighboring cell to the nucleus of the signal receiving cell.  Mutations 
and deletions of NOTCH3 gene are responsible for CADASIL that promote accumulation of the 
NOTCH receptor and osmeophylic material in the adventitia and media layer of brain arterioles. 
Following, vascular functional changes and development of brain lesions in CADASIL. Here, we 
report a case of CADASIL who suffered from migrainous headache and had familial history of 
stroke. MRI of the brain will be done soon. 

Material and methods: DNA was extracted from peripheral blood cells, followed by PCR using 
the primer pairs to proliferation of hot spot region inNOTCH3 gene. To evaluate quality of products 
were loaded onto agarose gel and analyzed after sequencing. 

Results: In the exon 2 of NOTCH3 gene, a 19-nucleotide duplication has occurred in heterozygous 
form (from codon 54 to 60). Hitherto, this mutation has not been reported in notch3 gene. 

Conclusions: To validate the results and predict the affected persons, we will examine this mutation 
in the other family members of this patient. In the following, we are going to investigate the effect 
of this mutation on the protein 3D structure and function.
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22- Microarray in Prenatal Cytogenetic Diagnosis

Dehghani MR*, Zuffardi O

Advances in human cytogenetics are largely due to innovations in molecular biology and instrumentation 
technology. The present form of molecular cytogenetics has matured into a multidisciplinary science 
that is based heavily on molecular biology, bioinformatics, and technological advances. Resolution 
has improved to the extent of single/few base pair/s and sensitivity has enhanced by many folds. 
Array technology, here termed molecular karyotyping, is an attractive alternative to conventional 
karyotyping for prenatal diagnosis, given the increased resolution and faster report times. Here, 
we reviewed the benefits and limitations of this technique for the detection of pathogenic genomic 
imbalances in some prenatal cases, addressed the challenges raised in the interpretation of copy 
number variations, discussed practical considerations for the routine implementation of molecular 
karyotyping in prenatal diagnosis, and identified areas where more research is desired to enable 
large scale introduction of the technique.
Keywords: Microarray, Copy number variation, Prenatal Diagnosis
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