NETIK HASTALIKLAR TANI MERKEZI

Tek Gen Hastaliklarinin Preimplantasyon
Genetik Tanisina Yonelik Algoritmalar

Doc. Dr. Evrim Unsal




Pre-implantasyon Tani

* |lk basarili PGT 1990 yilinda
gerceklestirildi.

 Embriyonik hicrelerin biyopsisini
takiben farkli tekniklerle (FISH, PCR,
aCGH, NGS), genetik tanisinin
koyulmasi ve genetik olarak normal
olanlarin hastaya transfer edilmesi
esasina dayali bir yontemdir.
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ESHRE PGD Konsorsiyumu (1997-2007)
27,000 siklus
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PGT Endikasyonlari

Tek gen hastaliklari

delesyon / duplikasyonlar.
Ucli tekrar hastaliklari( Miyotonik Distrofi)

Aile haplotiplemesi ile tespit edilebilecek
bluyuk delesyon hastaliklari. ( DMD)

lleri yasta ortaya cikan hastaliklar(Huntington
HLA tiplemesi

Mitokondriyal Hastaliklar



TEK GEN HASTALIGI
TASIYICILARINDA PGT

e Hasta cocugun dogumu

e Genetik hastaligin klinik tanisinin
koyulmasi

_/

dogrulanmasi

° ° [X] oo \
e Klinik taninin molekuler yontemlerle

_/




PGD iS AKISI

e Raporlanmis mutasyonun dogrulanmasi J

e PGT Dizayni ( Aileye 6zgii )

J

e PGT Set Up ( Gelinen asamayi bildiren ara rapor)

\

e |\VF tedavisi

e Embriyo Biyopsisi




BiYOPSi YONTEMLERi K@

HUCRE TiPi

AVANTAILARI

1. PDLAR BODY

Embriyo gelisimini etkilemez
Genetik test icin genis zaman tanir
Maternal orijin igin iyi bir kaynaktir
Legal ve etik siirlamalardan
etkilenmez

DEZAVANTAJLARI
Daha ok tarusal

Paternal/mayoz2/post zigotik bilgi yok
ileri test gerekebilir (3/5. giin)

2. POLAR BODY

Embriyo gelisimini etkilemez
Genetik test icin genis zaman tarur
Maternal orijinigin iyi bir kaynaktir
Legal ve etik sinirlamalardan
etkilenmez

Mayoz 2 hatalarini gdsterir

Paternal/post zigotik bilgi yok
Tani igin pahali bir yntem
lleri test gerekebilir (3/5. giin)

BLASTOMER

Biyopsi hasar yiksek

Yayzin kromozomal mozaisizm (%55-
73)

Genetik test icin zaman tanir.

Her endikasyonda kullanilabilir.

Mozaisizm

(Alel Drop Out) ADO crami yiksek
Implantasyon orani diisebilir

Self correction sebepli hatali
degerlendirme jltimali




BIYOPS|I YONTEMLERI

| HUCRE TiPi

AVANTAILARI

DEZAVANTAILARI

TROFEKTODERM

3-6 hiicrenin ortak bilgisi
(glvenirliligi ylksek)
Diisiik mopzaisizm

Hasta basi diisiik maliyet

Her endikasyonda kullanilabilir.
ADO orani disiiktir.

Vitrifikasyon gerektirir
Manipulasyon becerisi gerektirirf
Blastokist kiltlrl gerektirir

BLASTOSOL SIVISI

Umutvaad eden bir yontemdir.

Hiicre hasarlanmasi diger ® (Calismalarheniiz gok sinirhidir
yontemlere nazaran oldukca azdir. * Rutine girmis bir ydntem degildir
Serbest DNA'nin jzolasyon # Bos kiiltiir medyumlarinda da DNA
yontemleri gelistikge bu teknik umut pargalar bulunmustur
verici olacaktir. ¢ Elde edilen DNA embriyonun biitiiniind
yansitmayabilecektir
* BuDNA'nin dejenere ya da anormal
hiicrelerden salindigindan intakt hiicreler
kadar iyi sonug vermeyebilir
* Rutine girmis bir ydntem degildir
KULTUR MEDYUMU Non-invaziv bir yontemdir ® Calismalar hentiz cok sinirhdir
Embriyonel biyopsi sonuglari ile ® Rutine girmis bir ydntem degildir.
tutarh bulgulara erisilmistir. * Elde edilen serbest DNA konsantrasyonu

stabil olmayip izolasyon tekniklerinin
gelistirilmesi gerekmektedir.

[ ] | r
GENETIK HASTALIKLAR TANI MERKEZI




Embriyo Biyopsisi

Blastomer Biyopsisi Trofektoderm Biyosisi




3. ve 5. gun Biyopsi Kiyasi -
—W

Biyopsi Biyopsi

Implantasyon 31% 53% 52% 54%
Orani

P<0.05 N.S.
42% azalma

) L Scott et al 2013, Fertil &Steril
Cleavage-stage hiopsy significantly
iImpairs human embryonic
implantation potential while
blastocyst biopsy does not: a

randomized and paired clinical trial

Rih rd T. Scott Jr. MD“'bKa‘thI n M. Upham, B.S.,* Eric ). Ferman, M.D..” Tian Zhao, M.5.*
nd Mathan R. Treff, Ph.D.*

°Ruprud e Medicine Associates of New Jersey, Morristown; © Division Uf Ruprudut douln |0q1, epartment of
Obste E:q- |0q and R DdL.ILI'.‘I'a'L Sdenc b W ud ohrson Medical duul rs University, MNe

Brunsmtk D e partrmer UT GL'I'IL'liB, Rul'._ql_'ls SLaLL niversity of Ne wJLlsLy, Piscataway, Nl.'w]l_'rsl_'y



Embriyo Vitrifikasonu

Biyopsi edilmis blastokist hticrelerinin vitrifikasyon
sonrasl
— canli kazanim basarisi : %94-98'dir.
— Implantasyon basarisi : %50

Biyopsi edilmis blastokist hlicrelerinin vitrifikasyonu
— Tant icin zaman kazandirir

— Daha fizyolojik bir endometriyum
— Overyan hiperstimulasyon riskini 6nler
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ASSISTED REPRODUCTION TECHNOLOGIES

Reproductive outcome is optimized by genomic embryo
screening, vitrification, and subsequent transfer
into a prepared synchronous endometrium

Jorge Rodriguez-Purata' - Joseph Lee' - Michael Whitehouse' - Marlena Duke ' -
Lawrence Grunfeld ' - Benjamin Sandler'? - Alan Copperman ' -
Tanmoy Mukherjee'?
A total of 837 patients underwent

998 cycles and an embryo transfer

e Afresh IVF cycle,CCS,and afresh ET solelyfresh (n=345)

solely frozen (n=514) transfer

e A fresh IVFcycle ,CCS,no fresh ET,
all embryos cryopreserved, FETin
the subsequent cycle

139 underwent a fresh ET followed by a FET cycle.

3 A fresh IVF cycle, CCS, a fresh ET,
remaining embryos cryopreserved, a

FET in a subsequent cycle



B Fresh Only H FET Only W FET with previous fresh ET

20% - — -

I | R -

Pregnancy Rate Clinical PR

Implantation Multiple PR Miscarriage Rate
rate

Patients with embryos transferred only in a fresh cycle had statistically
lower implantation and live birth rates than those transferred during FET

These findings suggest the transfer of the best available embryo under a
synthetically prepared endometrium is more recommended that
transferring fresh.




Tek Gen Hastaliklari

* Multipleks nested PCR ile DNA
amplifikasyonu.

— Mutasyonu bolgesini cogaltmak
— STR marker bolgelerini cogaltmak

 Mutasyon Karakterizasyonu

— Mutasyon spesifik primerlerle
— RFLP

— Dizi Analizi

— Fragment Analizi




Tek gen hastaliklarinin
taranmasinda embriyonik
hucrelerden DNA eldesi

Lizis Teknigi Tiim genom amplifikasyonu
v 5ul DNA V/ 5041 DA
(221 Hizli ve giivenilir Birden fazla mutasyon veya

hastalig1 ayn1 anda tarama imkani
() Testi tekrarlayabilme imkani

@ Testin tekrarina imkan vermemesi @ Allel drop out riski
@ Multipleks PCR zorunlulugu @ Optimizasyon zorluklari



GENETIK HASTALIKLAR TANI MERKEZI

Laboratuar is Akisi i o€gp

RFLP - Mutation Analysis

I e

! " i
PCR Control : '

i

Second Round PCR (1,5h)

HLA matched embryo selection with
fragment analysis (3-4h)




(STR) markers has been vastly usked
. (TIRO
improve the accuracy
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Fig. 1 Pedigree displaying haplotypes of the family members and embryos generated in the PGD cycle




HEE gene

and marvers

154148
01135388
01184181
HEE
0151760
01151338

Allele Drop Out (ADO) mlkro
Markerlarin Onemi

Avoidance of misdiagnosis due to ADO

O

HEE gane Father Mother HEE gare
and mankers and markers
ATelomere ATelomere
D11S4148 162 1586 180 168 01184186
D115938 120 126 132 124 D1159388
D1184181 109 105 148 111 D11sa1 &
HEB WSH10 N WMSIE745 N HEEBE
D1184760 "1 107 103 105 D1181760
011 $433¢8 130 34 138 132 011513338
¥ Certromere v Cantromenrs

@ @ @ @ @ o

m b HEE gene
and mankers

162 180 162 168 156 180 1<e 162 156 1638 156 160 Di1154146
120 132 20 124 126 132 124 126 124 126 132 D115%88
108 118 109 1111 105 11¢ 105 t11 105 111 105 11¢ D118 4181
110 N ¢mm 110 N N WSIEFAS N N N N N M SI-745 HBE
111 103 M1 108 107 103 107 105 107 105 107 103 : 01181760
130 138 130 132 134 43¢ 124 1432 134 132 134 1386 120 138 D1151332
Affected Carmrier Carrier Normal Normal Carrier Affected

with ADO




e Allele Drop Out (ADO) mikro

GENETIK HASTALIKLAR TANI MERKEZI @
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|
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00025

Allele dropout rates in different types of cells heterozygous for the
CFTR gene and beta-globin gene mutations, with or without WGA
(see description in the text). In both mutations, a significantly
higher ADO rate is seen after WGA. This rate is much lower in
blastocyst samples than in blastomere samples. HBB = beta-globin

gene mutation.
Rechitsky. Combined PGD with 24 -chromosome aneuplofidy testing. Fertil Steril 20715

e ADO orani tim genom amplifikasyonunda(WGA)
ve Ozellikle blastomere 6rneklerinde artiyor |
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Over a decade of experience with
preimplantation genetic diagnosis: a
multicenter report

Yury Verlinsky, Ph.D.,? Jacques Cohen, Ph.D.,® Santiago Munne, Ph.D.,P
Luca Gianaroli, M.D., Joe Leigh Simpson, M.D.,? Anna Pia Ferraretti, M.D.,°
and Anver Kuliev, M.D., Ph.D.#

1990-2002 arasi PGT

M Andploidi | Tek Gen Hastaliklari Translakasyunlar

PGT sikluslan 3747 4748
Embriyo Transferi 3099 466 356 3921
Klinik Gebelik 722 142 123 987
Klinik Gebelik % 23,3 30,5 34,6 25,2
Dogan Bebekler 564 108 82 754

Tablo 1 : PGT konsorsiyumu verilerine gére 1990-2002 yillar1 arasinda yapilan PGT

sikluslarina ait detaylar tabloda sunulmustur.




Human Reproduction Update, Vol.18, No.3 pp. 234-247, 2012
Advanced Access publication on February 16, 2012  doi:10.1093/humupd/dmr052

The ESHRE PGD Consortium: 10 years
of data collection

J.C. Harper' 2’| L. Wilton3, J. Traeger-Synodinos?, V. Goossens?>,
C. Moutou®, S.B. SenGupta', T. Pehlivan Budak’, P. Renwick?,
M. De Rycke?, J.P.M. Geraedts!?, and G. Harton'!

Table I Ten years of PGD Consortium data.

Cycles to No. embryos No. embryos transferred Embryo transfer Clinical pregnancy rate
OR biopsied (mean/ET) procedures (per OR and per ET)
Single genes 4733 27980 7035 (1.9) 3727 22% per OR
29% per ET
Structural chromosome 4253 27 068 4775 (1.7) 2731 | 7% per OR
abnormalities 26% per ET
Sexing X-linked 167 7317 1598 (1.8) 880 19% per OR
26% per ET
Aneuploidy 16 806 90 404 21543 (1.8) 12071 19% per OR
27% per ET
Social sexing 671 4285 993 (2.0) 492 21% per OR

29% per ET

OR, oocyte retrieval; ET, embryo transfer procedure.



First systematic experience of
preimplantation genetic diagnosis for
single-gene disorders, and/or
preimplantation human leukocyte
antigen typing, combined with
24-chromosome aneuploidy testing

Svetlana Rechitsky, Ph.D, Tatiana Pakhalchuk, M.S., Geraldine San Ramos, M.S., Adam Goodman, BS.,
Zev Zlatopolsky, M5, and Anver Kuliev, M.D,, Ph.D.

Reproductive Genetics Institute, Northbrook, linoks

(uizome of PGD with and without 24-¢hromesome aneuploidy testing in overall experience of 2,401 PGD eycles for 56D and HLA typing.

Test type Mo.ofpatients Mo.ofcycles  ET Moo of embryos tansferved Pregnaney  SAB Bith  Babies
SGD 1,140 1560 1,34/ 3,04 128 104 bl 9
HLA + 56D N 180 171 13 10 43 il
HLA 19 i 30 43 ! 1 b b
Subtota 1,218 2084 1,658 3,13 i 115 b31 LPH
1% 19 454% 15% B5%
S0 + aCGH 3 186 19 163 13/ ] 14 141
HLA + G0 + aCGH 1 26 12 13 -] ] ] -]
HLA + 2CGH 3 5 4 4 i 0 3 i
Subtota 138 3 H? bl 145 ] 137 149
bt 13 b 4% 5% Wik

P.0001  P<O02f
ot 1,43b A0 1,900 3,316 Y11 123 185 Yy
Nk aCTEH = iy Compar i Qaneic T i ET = ambiyo ek, 508 = spaniinacisaboadon
Fachiy. Combinad G0 with M-chumiasims anaplatcy S Frtd Send 2015,

J Genet Counsel (2016) 25 13271337
DOR 10.1007/s1 089701609754

@ Crasblirk

ORIGINAL RESEARCH

Preimplantation Genetic Diagnosis (PGD) for Monogenic
Disorders: the Value of Concurrent Aneuploidy Screening

Kara N. Goldman™ - Taranch Nazem' - Alan Berkeley' - Steven Palter” -

Jumie A, Grifo"
PGD + M-chiomosome PGD alone pevalue
aneuploidy scroenig (=R patieits)
(i = 32 patienits)
Mean no. embryos tranddermed Ll +03 1.9+06 1001
Patients (%) undemoing single ET" B15 % 35 % [11]]
Implantation rate” % 3% 19
Spontneous sbortion rate 20 % 40 % 56
Multiple gestation raie * 125 % 125 % I
Live birth rate * 94 % 5% I

Dty are presenied in mean + stindard deviation or percentage (%), Data were analyzed with Student’si-tet” and

Fisher's exact ist”, p< (.08
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tek gen hastaliklarinin taranmasi amach PGT

uygulmalarina
24-Kromozom anodploidi testinin kombinasyonu

lleri Anne Yasi

Acil HLA Tiplemesi

Translokasyon Tasiyicilig




PGS TECHNOLOGIES

FISH ANAYSIS ARRAY-CGH NGS

» Detects 8-12 chromosome » Detects 24 chromosome »Novel technology

» Insufficient for euploid »Improves IVF success > Hi fidelity
embryo selection »High sensitive



Array CGH / NGS Kiyaslamasi

Array CGH
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Tek Gen Hastalar icin 24 kromozom taramasi gerekli mi ¢ imip g
rMN\(aYrYa

Tek gen hastalari geng ve infertilite problemi olmayan bir hasta grubudur

Bu ragmen spontan diisiik orani bu hasta grubunda %15 seviyesinde

Aneuploidy Testing Impact on Pregnancy and SAB rates

68.4%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0% =

0.0%

PREGNANCY SAB
m SGD (2084 cycles) [0 SGD+24-AT (212 cycles)

Artan implantasyon orani 68.4 % ve 45.4 %

Azalan spontan dusik 5.5 % vs 15.0 %
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ORIGINAL RESEARCH

Preimplantation Genetic Diagnosis (PGD) for Monogenic
Disorders: the Value of Concurrent Aneuploidy Screening

Kara M. Goldman '* - Taranch Mazem? - A lan Ecrlu:ll:_-!." - Steven Palter® -
Jam e A, Grifo!

lable 4 Outcomes of pre-implantation genetic testing

PGD + 24-chromosome aneuploidy PGD alone (n = 64 blastocysts) p-valie
screening (n = 355 blastocysts)

SGD-unaffected blastocysts (excluding carriers) ° 123355 =346 % 19/64

SGD-unaffected blastocysts (including carriers) * 173/355 =487 % 35764

SGD-affected ® 132/355 = 37.0 % e Alfarawatietal. 2011
Blastocysts with SGD result 313/355 =881 % 56/64

Aneuploid blastocysts 177/355 =

Fuploid blastocysts 169/355 =476 %

SGD-unaffected and aneuploid 58355=163%

SGD-unaffected and euploid (ehgible for ransfer) 73355=206 %

Eligible for transfer based on all testing performed” 017355 =256 % 35/64 =[54.7 % 01

*mcluding SGD-negative and SGD-camiers
Patients with =1 SGD-unaffected but aneuploid blastocyst 2547=532%

Data are presented in percentage (%). * Data were analyzed with Fisher's exact test where appropriate, p < 0.05
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ORIGIMNAL RESEARCH

Preimplantation Genetic Diagnosis (PGD) for Monogenic
Disorders: the Value of Concurrent Ancecuploidy Screening

Kara M. Goldman " - Taranch Mazem" - Alan Berkeley! - Steven Palier™ -
Jamiec A. Grifo"

1334 Goldman et al.

lable 6 Outcomes of frozen
embryo transfer PGD + 24-chromosome PGD alone p-valuie

aneuploidy screening (n= & patients)
{n= 32 patients)

Mean no. embryos transferred ® 1L.1+03 19+0.6 0001
Patients (%) undergoing single ET® 815 % 25% 001
Implantation rate 75 % 533 % 19
Spontaneous abortion rate ® 20 % 0 % 56
Multiple gestation rate ® 125 % 125 % 1

Live birth rate ® 504 % 315 % 1

Dvata are presented in mean + standard deviation or percentage (% ). Diata were analyzed with Smdent’s t-test® and
Fisher's exact test”, p <0.05
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ﬂi%ﬂ Karyomapping
WGA ile PGT uygulamasi
g 3. Giinde cift biyopsi alinmasi

‘ 3. Ve 4. glinde ardisik biyopsi planlanmasi

Trofektoderm hiicrelerinin iki par¢a halinde
alinmasi




mikro

Karyomapping ik oG

Karyomapping - Diagnostic Laboratory Process

Whole Genome Amplification of samples using SureMDA (2.5 hrs)

l

Process DNAs - Infinium HumanKaryomap-12 DNA analysis kit (20 hrs)

Scan using iScan (0.5 hr)

1 L

Import scan data in to BlueFuse multi v4.0 (karyomapping

module), Analyse results, Report (~1 hr)

Hlumina



Karyomapping: comprehensive linkage-based PGD
(harnessing the power of ~280,000 genome-wide SNPs

Pl = # |
wﬁ[ S & e JE
H i

Child Embryo 1 Embryo 2 Embryo 3 Embryo 4
Affected Unaffected Carrier Carrier Affected

Humina

 Bugline kadar STR markerleri ile PGT uygulamasi
altin standart olarak kullanildi

* Her hasta(lik) icin bu testlerin optimize edilmesi

J e
levaYlaaYe |
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Karyomapping L|m|tasyonl rl@

Henuz ¢ok yeni ve tek hasta oldugunda data sorunlu
Akraba evlilignde data analizi sikintili***

Denovo mutasyonlar

Ek cihaz gerekliligi

Yaygin hastaliklar icin gereksiz ek masraf

*** Akraba evliligi Tirkiye PGD talebinin en yaygin sebebi

*** Bu ailelerde STR markerleri ortaklik ve homozigotlasma gosteriyor. (PGS-IS 2015).
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SN Journal of Genetics and Genomics

NS ; Journal homepage: www.journals.elsevier.com/journal-of-genetics-
ELSEVIER and-genomics/

Original research

Clinical applications of MARSALA for preimplantation genetic (!)Cmmk
diagnosis of spinal muscular atrophy

Yixin Ren *®, Xu zZhi *®, Xiaohui Zhu *°, Jin Huang *°, Ying Lian *®, Rong Li *P
Mutated allele revealed by sequencing with
aneuploidy and linkage analyses
* hereditary multiple exostoses

e X-linked hypohidrotic ectodermal dysplasia i i T
(Yan et al., 2015). husband wife
YONTEM

 NGSile direkt mutasyon analizi G ) G

* CNVsetleri kullanarak diistik ¢6ztindirliikli : | | "

NGS ile24 kromozom taramasi ,
Affected child ~ Affected  Healthy — Patemal- Maternal-

e SNP’lerle linka ge ana lizi embryo  embryo mutatlion mutat’ion
carrying  camrying
embryo  embryo
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Concurrent PGD for Single Gene Disorders and

Aneuploidy on Single Cells

 Two blastomere biopsy on day 3
* Simultaneous biopsy on day 3 and on day 4

e Splitting trophectoderm cells into two pieces
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Simultaneous biopsy on day 3 and on day 4

Emh. AMUTATION MUTATION MARKERS
# SINGLE GENE RESULTS TRANSLOCATION RESULTS
pValAln || DIISISER | DIIS491 | DIIS40T6 | DIIS4208
1 NN W50 | 9231 | 200280 | 300502 NORMAL NORMAL
AFFECTED EMERYO,
, prgyy || M| M| w00
- HETEROZYGOUS Tamnslocaton sevesmimg way ot performed
AFFECTED EMERYO,
vy | M| DL MM | 3050
- HETEROZYGOUS Translosaton seresnmng was not performed.

pVal®dla/ N 1427144 148251 288/280 3007300 HETEROIYCOUS

EABA p.Valfdla/ N 131144 24Bi231 288290 3007302 HETERQOZYGOUS
ANNE NN 144130 431131 200380 | 300302 NORMAL
HASTA

COCUK




Splitting trofectoderm cells
Into two pieces

Fmb _ ] 4L hramasame EMBRYO ]
" Mi?ﬂﬁm SCreening resulty, TEANSFEE SnEzestinns
1 RORMAL NORERAL TES
T BETERCZYCOUS ROT TESTED ire)
3 RORMAL NORRAL TS
4 HETERDZWVGOUS ROT TESTEL N
NOROZOMI T2
s NORMAL . O
MOWNOZORI X1
3 EETERDZVCOUS ROT TESTED T
5 RORMAL NOERAL TS
10 HETEROZVGOUSE WOl TE=TET W0
Emb MUTATION MAREFRS RESULT]
D1T=I11E D1T=s1s ey =a D17s2s1
i TO4. 158 T4EIEE ITo i+ 105119 160158 HORMAL
T T [ THETEE R T = g ] TEisE TR ST COUS
3 TOAIoE TIETTE T TS TETE RNORSIAL
Y =T 3 THEESE T+ PN ¥ ] T s TR T CO0S
= o4 30T TI5 345 T30 o5 105 TE0 150 HORNIAL
g 155158 T3Ea5E 13410+ 104119 TE0/ 158 AR TEROZYGOUS
= T Wa e THE395 T30 I0E 0% TE0 160 HORNAL
7] TR ww TIETAE 134130 53108 TEo 160 AR TR T GOUS
FATHER 1550 T45T45 174120 104108 1 S0 LG HETEROZWGEOUS
MOTHER 198 102 T45258 114120 105109 155160 HOHMAL
== TEES T HETERS TS
=F 1506 T45258 174004 104108 LSO L6 =
MALF DARTNER




Splitting trophectoderm cells into two
pieces

Fmb
# 2ICKLECELL 24 CHROMOSOME RESULTS
EESULTS
I FETERLZVGOUE W N L TREONY 5
I HET RS HOERIAT
3 HORMIAT, TELAORETY J1 RN S s 4
7 RORMAL ENTAL LW
3 HETEROTVEOUS AhONOEOnY T2
b NORREA T, RN SO 2 o
T MITANT NOT TESTETY
™ =8 Drisz3s: | Ditsdist | Driseved | Dresiaas OFAK HUCRE SONTUCLARI

L - REs JLE2LD LA/ LD 3236 L4144 HETERDEZVEOUS
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WHOLE EXOM SEQUENCING ENABLES PGD FOR COMPLICATED CASES WITHOUT MOLECULAR DIA

MIIKrO

GENETIK HASTALIKLAR TANI MERKEZI

PEDIGRI ANATLIZI:

Your ref.: 112167 _ Sex: female

DOB (dd.mm.yyyy): 29.01.2011 Patient no.: 1075725
Sample collection date (dd.mm.yyyy): 20.05.2015 Sample type: DNA
Order received (dd.mm.yyyy): 27.05.2015 Order no.: 62240463

- Whole Exome Sequencing (WES) for all available family members (index patient and parents).

Clinical information: The index is a 4 years old girl born to consanguineous parents and diagnosed with epileptic
| seizures, lactic acidemia, delayed motor milestones, delayed speech, development regression, epilepsy generalized, mental
—— retardation, microcephaly, muscle weakness, dysmorphic features, growth retardation, elevated transaminases. Family ——
history: there is a similarly affected female sibling (5.5 years old). There are other affected members in the family.

Clinically relevant variants with significant phenotype overlapping with your patient

Gene Nucleotide (protein) Zygosity Described In silico MAF** Variant Disorder (OMIM#,
(transcript) by parameters* classification*** inheritance)

OCLN c.173_194del |Homozygous - NA Not Likely Band-like calcification
NM 001205254.1|(p.Trp58Phefs*10) reported | pathogenic with simplified

gyration and
polymicrogyria
(OMIM: 251290)
*: number of applied in silico prediction programs that are pathogenic, benign, or not applicable/not conclusive (NA/NC) as well as if the variant is conserved (both GERP++ and PhyloP

have positive values) or not. **: minor allele frequency (MAF) of Exome Aggregation Consortium database (ExAC), Exome Sequencing Project (ESP), or 1000Genome project (1000G)).
***: variant classification based on CentoMD® and ACMG recommendations (see additional information below for details on the classification). Further information can be found in the

interpretation, disclaimer and methods section.

A genetic diagnosis of band-like calcification with simplified gyration and polymicrogyria is very likely.
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for 3 Mutations

Emb MENKES HASTALIGI JOUBERT (CEP20) JOUBERT (CSPP1) EMBRIYO
SONUCLARI HASTALIGI SONUCLARI HASTALIGI SONUCLARI TRANSFERI
1 HETEROZIGOT HETEROZIGOT NORMAL HAYIR
2 MORMAL HETEROZIGOT NORMAL EVET
3 MNORMAL MNOERMAL MNORMAL EVET
4 MORMAL HETEROZIGOT HETEROZIGOT EVET
5 MNORM AL NORMAL MUTANT HAYIR
5 NMORMAL MNORMNAL PMUTANT HAYIR
7 NORMAL NORMAL NORMAL EVET
B NORMAL HETEROZIGOT MUTANT HAYIR
Emb MENKES (ATP7A) MUTASYON VE MARKERLARI JOUBERT (CEP290) MUTASYON VE MARKFRLARI JOUBERT (CSPP1) MUTASYON VE MARKERLARI
p.R1455Q DXS6800 | DXSI225 | DXS7131 | DXSI1197 p.R2112Q DI1251593 | DI125819 DI1251508 p.P1148S D8S1775 D8S553 D8S1840
1 N/p.RI455Q | 23561244 196/202 381/381 248/250 p.R2112Q N 05/03 342/346 168/174 NN 155/155 248/252 234225
2 NN 256/263 196/206 381/377 248/250 p.R212Q N 9593 342/346 168/174 NN 155/155 248/252 234/225
3 P 263 206 377 248 NN 91/03 330/346 174/174 NN 155/155 248252 2341225
4 } 263 206 377 248 N/p.R2112Q 01/05 330/342 174/168 p.P1148S/N 250252 234225
5 NN 256/263 106/206 381/377 248/250 NN 91/03 330/346 174/174 p-P1148S / p.P11485 2501250 234/23
6 NN 256/263 196/206 381/377 248/250 NN 01/93 330/346 174/174 p.P1148S / p.P1148S 2501250 234/234
7 i 263 206 377 248 NN 01/03 330/346 174/174 NN 248252 234225
8 D 263 206 377 248 p.R2112Q N 05/03 342/346 168/174 p.P1148S / p.P1148S 2501250 234/234
BABA N 256 196 381 250 p.R2112Q/ N 03/91 342/330 168/174 pP114SS/N 153/155 U8 234/234
252/750
ANNE N/p.RI455Q | 263244 206/202 377/381 248/2350 N/ p.R2112Q 93/05 346/342 174/168 N/ p.P1148S 155/153 205234
SAGLIKLI 2501252
cocux N 263 206 377 248 N/ p.R2112Q 91/95 330342 174/168 p.P1148S/N 153/155 234/225
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 Temelde tek gen hastalarinin
infertilite infertilite problemleri
olmadigindan IVF prosediiriine
ihtiyaclari yoktur.

* Yasam boyu hastalik maliyeti
disunuldiginde IVF + PGT'den
dogan hasta basi maliyet sosyal
bedelin dgssrglmesi anlamina
gelmektedir.

* Cost — benefit analysis:

— 40 yasa kadar PGD’nin naturel
konseptusa GstlinlGga vardir

— Hasta cocugun yasam boyu maliyetine
net GstUnlUGgu vardir.

Turkiyede Talasemi icin tasiyici siklig
yaklasik olarak %2,1 (1.400.000
tasiyici birey) olarak bildirilmistir.

Yaklasik olarak 13.000 hasta bireyin
bulundugu bilinmektedir.

Diinya saglik 6rgltlinin verilerine
gore Dunyada Talasemi ve anormal
hemoglobin tasiyici sikhgi % 4,5’ tir
(yaklasik 270 000 000 tasiyici).

Bir Talasemi hastasinin yillik tedavi
maliyeti 45 bin liray1 bulmaktadir.

Bir Talasemi hastasinin devletimize
tedavi maliyeti 1 milyon 500 bin lirayi
gecmektedir.
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