HOW TO AVOID MISDIAGNOSIS in PGD
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RGI Expected problems in PGD for single gene disorders *%;f*
g

» Preferential amplification
 Allele drop-out (ADO)

« Contamination

« Recombination

» Aneuploidy
 Uniparental disomy

* Mosaicism

 De novo mutations




ADO RATE IN DIFFERENT TYPE OF CELLS
§5rons with or without WGA OR MDA
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Mutations in beta-globin gene and polymorphic markers
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List of mutations
Polymorphic markers
IVS1-1(G-A) 87 (C-G) Codon 8 (-AA)
IVS -1 (G-T) 42 (C-G) Codon 39 (C-T)
IVS -5 (G-C) 31 (A-G) Codon 41/42 (-CTTT)
VS| -5 (G-T) 29 (A-G)
IVS | - 5 (G-A) 28 (A-G)
IVS 1 -6 (T-C) E 6V (Sickle cell anemia)
IVS | - 110 (G-A) R30T
VS 2 -1 (G-A) Deletion: Cap site:
IVS 2 - 654 (C-T) 619 bp +1(A-0C)

IVS 2 - 745 (C-G) 45 Kb +2(T-C)
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0 Analysis of linked markers allows for:

 Detection of:
— Preferential amplification
—Allele drop-out (ADO)
—Recombination
— Contamination
—Aneuploidy
— Uniparental disomy

« Embryo identification

e Linkage analysis by Karyomapping

Father (Carrier) Maother (Carrier)

Karyomapping: comprehensive linkage-based PGD
Child Embryo 1 Embryo 2 3 Embryo 4

(harnessing the power of ~280,000 genome-wide SNPs
@
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Embryo
Affected Unaffected Carrier Carrier Affected
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HAPLOTYPING limitations without mutation analysis

Test type Total # Relatives were Same mutation De novo Recombinant
families Not available for (including mutations baby
haplotype offspring)
prediction
SGD 2460 354 41 179 8
12.73% 1.7% 7.2% 0.3%
HLA 320 NA NA NA 17
Typing 5.3%
TOTAL 2780 354 41 179 25
(12.73) (1.7%) (7.2%) (0.89%)
Total : 22.52%
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FLOW CHART FOR COMBINED TESTING

A single cell is placed in lysis buffer
and spanned

Mutation & Linkage (Haplotyping):
PCR Mix with multiple outside primers,

Second Round started as a separate PCR reaction for each locus

Real Time PCR

RFLP

with TagMan probe

Single Gene Analysis:

s ok

Fluorescent

¥
:

WGA:

aCGH+Mutation —: PEP,DOP

Karyomapping : MDA ----= >

“"E NGS: DOP,VIDA or MALBAC--~->

Aneuploidy testing

Combined testing: SGD+AT-24

aCGH
et e

45XY(5)

CGATTGCCCC
CGATTGCCCC
CGATTGCCCC
CGATTGCCCC
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NGS

45XY(7)
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1. PCRBASED: PEP-PCR (15 MER DEGENERATE PRIMER)
DOP-PCR (quAsI-RENDOM ANNEALING OF HYBRID OLIGOS)
LA-PCR (ADAPTORS WITH UNIVERSAL SEQUENCE LIGATED TO DNA ENDS)
2. ISOTERMAL: MDA (RANDOM PRIMING AND STRAND DISPLACEMENT)
1. COMBINATION OF BOTH: MALBAC (DISPLACEMETNT PRE-AMPLIFICATION and LOOP CREATION)

MICROARRAY or NGS limitations due to WGA nature:

BREDTH OF GENOMIC COVERAGE;
AMPLIFICATION BIAS DUE TO %GC CONTENT;
ALLELE DROP OUT (ADO)
PREFERENTIAL ALLILIC AMPLIFICATION (PA)
CHIMERIC DNA MOLECULES;
NUCLEOTIDE COPY ERRORS

CAN VARY SIGNIFICANTLY FOR DIFFERENT WGA APPROACHES
AND CAN AFFECT INTERPRETATION

A ONE-FIT- ALL WGA METHOD REMAINS TO BE ESTABLISHED

COMBINED PGD FOR PATERNAL DE NOVO
DUPLICATION IN PMP22 GENE (CMT1A) AND FABRY DISEAS E

12
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02111 gor GLA gene GLA gene
TOTAL TESTED- 50,
AFFECTED- 38;
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FOR FABRY DISEASE
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GLA oo2v N N N N o92Y D92Y
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e FOR DOMINANT DISEASES
CASE1
€.114+2 T- C SPLICING MUTATION IN NF2 GENE DELETION MUTATION IN NF1 GENE
106 102
126
114
216
153
N
127
22
NORMAL
CYCLE #1
4 5 6 7 8
Embooly BLASTOMERE ANALYSIS FOR DELETION IN NF1 GENE
EMBRYO # 1 2 3 4 5 6 £/ 8
152 148 1B 146 MBS M8 MG 148146 18 148 BB 152
18 18 18115 18115 1815 L8 18 18 ls 1818 18
106 106 106105 106 105 106 105 106 106 105 105 106 106 106
Il I IRy 3 IS 18918 1 I
Predicted N N N* N N* Mo o dpdie  ni2ow daaie ame s Mo a2
Genotype: . = v g e e sl espis el en g1 ()
TB-N* N N N N N N N
CYCLE #2 TB-N* ETRIRET
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0 92w 1w P % 108
126 18 120 118 120
e g PGD STRATEGY FOR THE FAMILIES WITH GONADAL MOSAICI SM
m i T FOR DOMINANT DISEASES
127 120 129 127 121 129 129 129 121 127 127
122 126 122 18122 128 122 24 122 128 122
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T8
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SIS
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PGD for FACIOSCAPULOHUMERAL MUSCULAR DYSTROPHY -FSH D 1A g/
% E
( chromosomal rearrangement within the subtelomeric region of 4q35) PGDIS
FAMILY B.
FAMILY A.
MARKERS ORDER
0452299 187 175
D452921 155 144 168 172
D452688 195 199 155 155
Das426 76 7 101 101
D452300 120 114 80 80
Das1652 145 154 18 118
D452030 18 18 150 145
D452283 210 210 us 18
D4s1523 149 145 214 210
FRGIGENE ~ DEL N 149 145
NN
FAMILY D.
172 187
155 155
101 101
80 80
123 115
154 145
187 172 175 168 175 168 175 172 a15f113
155 155 144 155 144 155 144 155 s 210)
195 191 199 191 199 191 199 191 ak1ag
75 80 76 80 76 80 76 80 & 169 169
120 118 14 18 14 18 14 118 155 155
145 145 154 159 154 159 154 145 191 191
118 118 118 18 118 18 118 118 8 80
210 210 210 214 210 214 210 210 121 121
149 145 145 149 145 149 145 145 150 150
DEL N NN NN NN 122 122
186 186
AFFECTED NORMAL NORMAL NORMAL 149 149
NN
PGD CYCLE 1 PGD CYCLE 2
Recombination ' '’ o 12
NORMAL NORMAL
RECOMBINANT




PGD Strategies for de novo MATERNAL mutations

PGD

:» MUTATION TESTING ON :»

cpa (e Normal Affected

MUTATION CONFIRMATION AND

POLYMORPHIC MARKERS EVALUATION POLAR BODY ANALYSIS IS HIGHLY RECOMMENDED
(L) o) ON DNA FROM BLOOD OR BUCKLE SWABS TO ESTABLISH
117 1 (115 112) NORMAL &AFFECTED HAPLOTYPES
132 138 (132 136)
176 1 (176 176)

TROPHECTODERM ANALYSIS FOR HOLT-ORAM SYNDROM and AN EUPLOIDY by CGH array
( de novoT223M mtation in TBX5 gene)

MARKERS ORDER:
D12s811 228 254
D1251341 43 135 e
TEXS N 139
D125354 153 159 N
D125359 141 125 161
D12579 160 158 145
D1251665 122 122 155
126
2 4 6 7 8 10 19
EMBRYOS
228 242 226 242 254 242 250 242 228 226 28 242 228 226
143 126 139 126 135 126 135 126 143 139 143 126 143 139
N T223M N T223M N T223M N T223M NN N T223M
153 153 161 153 159 153 159 153 153 161 153 153 153 161
141 141 145 141 125 141 125 141 1 145 1a1 141 141 145
160 166 155 166 158 166 158 166 160 155 160 166 160 155
122 132 126 132 122 132 122 132 122 126 122 13 122 126
AFFECTED UPD 12 AFFECTED AFFECTED NORMAL AFFECTED NORMAL
aCGH 47 XXY 46,XX 45,XY -21  46,XY 46,XX 46,XY 46,XX
ER FROZEN
SEeme PGD FOR DE NOVO MATERNAL REARRANGEMENT MUTATION IN NEMO GENE
uc o
NEMO (IKBKG) GENE — 23 KB PSEUDOGENE - A NEMO
EXONS
M
>

REARRANGED NEMO GENE AND ANEMO
(DELETION EXON 4-10)

1145 bp

SEQUENTIAL POLAR BODY ANALYSIS

1 2 4 5 6 8 9] 10 alil
DxS9929 1301390 1% 130139 130139 130139 130139 139 130139 130139
DXS8103 136142 a2 136142 136 142 136142 136142 142 136142 136 142
DxS8061 pB1  isis 118 116118 116118 116118 116118 116118 116118 116118
128124 124 128124 128124 128124 128124 128124 128124 128124
NEMO DEL N N DEL N DEL N DEL N DEL N DEL N DEL N DEL N
DXS1073 200202 202 200202 200202 200202 200202 200202 200202 200202
Fe1 113111 1 113111 113111 113111 113111 113111 113111 113111
Fa13 102 98 8 102 98 10208 102 98 102 98 102 88 10298 10208
130 130 139 139 130 130 139
FA 136 136 142 142 136 136 FA 142
116 116 118 118 116 118 118
128 128 124 124 128 124 124
PB 2 DEL DEL N N DEL N N
200 200 202 202 200 202 202
113 113 111 11 113 11 111
102 102 % % 102 % %
SREDICTED COCEE AFFECTED NORMAL AFFECTED AFFECTED NORMAL AFFECTED, AFFECTED
ET recombinant
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CONFIRMATION
ON BLASTOMERES
AFFECTED AFFECTED AFFECTED AFFECTED AFFECTED
MALE FEMALE MALE recombinant FEMALE

NORMAL
B oY 2 5 6 9 10 11




PGD for Maternal de novo splicing  IVS 3 -15 T-A mutation
in NF2 gene
MARKERS : 101 92 92
A ﬂé ﬂé IVS3-15(T-A) 150 115 118
D22S1163 De novo, 204 212 212
D225689 fgg fgg mosaic 140 142 142
D22S1150 N N N vs315 N
NF2 129 127 127
Intronl (GT)n Ealp12y
PGD PGD
iL 2 3 4 5 6 74 8 9 10 Ll
101 101 101 92 101 101 101 101 101 101 101 101 101 92 101 101 101 92 101 92 101
112 120 112 118 112 120 112 120 112 120 112 120 112 118 112 120 112 118 112 118 112
204 204 200 212 204 204 204 204 200 204 204 204 200 212 204 204 200 212 204 212 204
142 140 144 142 142 140 142 140 144 140 142 140 144 142 142 140 144 142 142 142 142
N N N N N N N N N N N N N IVS 3-15 N N N N N N N
127 129 131 127 127 129 127 129 131 129 127 129 131 127 127 129 131 127 127 127 127
NORMAL NORMAL* NORMAL NORMAL NORMAL NORMAL AFFECTED NORMAL NORMAL* NORMAL* MONOSOMY 22
TB-N* ET ET
FET FET FET FET TBAN*  TBN*
6 NORMAL
1 AFFECTED
3 NORMAL* - chance of ADO of mutant allele
g RG' PGD STRATEGY FOR THE FAMILIES WITH GONADAL MOSAICI SM
oo (DE NOVO X-LINKED AND RECESSIVE MUTATIONS)
PGD FOR DE NOVO MUTATION 1VS9+5 G-A IN CYBB GENE PGD FOR DE NOVO MUTATION C750G IN FANC | GENE
(CHRONIC GRANULEMATOUSE DISEASE), HLA GENOTYPING (FANCONI ANEMIA ) AND HLA GENOTYPING
AND ANEUPLOIDY TESTING
1?’ 1:34 1'5)}7 142 133 133 12
I[I I]I 7 e
HLA CYBB CYBB HLA 167 165 154 162
160 HLA FANCU| FANCI  HLA
w Y A
141 ‘ 172 Féz/fx
DNAFROM CT808
T TOTAL SPERM L allg
oocviEs
2 3 4 7 8 9 10 11 12 FANCI HLA
CYBB N* N* N N* N N N N* N
ENERYOS 2 3 4 7 8 9 10 11 12
é é é é é é NS R EE T neE

Pt A N N N \
U214 fa g U2 10L2 M0 02 1214 10112 HLA
109160 135\, iesy, 199180 109100 109, 199105 109135 109198
Fln. Gy oM v T wn " aR
HLA ET ET
Normal*, ~ Normal, Normal*,  Normal*,
Non-match Non-match Non-match Non-match

6,6, 66 66 66 66 66 6,6; 6,6;

13438 1313; 13137 1333; '1313) 1313; 13.13; 1313 1313
1616; 16,16, 16,16, 1616; 16,16 1616 1616; 1616, 16,16;
1818, 1818, 1818; 1818; 1818, 1818; 1818, 1818, 18.18;
k21 EET o1 o1 o 511 ko121 L oTa 1 o107 2 1o 51\ 1l
22,22, ME22 1001022 2218 07 55 WN22722: 02122 M55 57 el 2272 0157 75
XX

Carrier* Carrier*
Match Match

XX XY XY XX POXERE YRR XX
Normal, Normal  Normal,  Normal, Normal,
Non-match Match  Match  Non-match Non-match
male femgle  male female
NNormaR R ornalss Normal* Normal*
Non-match  Non-match Match = =1 Match

female male female female




Gl PGD for Long-Chain 3-Hydroxyacyl-CoA Dehydrogenas Deficiency

GVATONS
00
Pseudogene / ’
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| RESULTS OF SEQUENTIAL ANALYSIS OF POLAR BODIES
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PGD for Congenital Adrenal HyperplasiaO
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AC--G 8 bp CAG-TAG
PlL—> B = T Fe—>_ Im
A (gene) <+—P48 <+—P19
Bont | Bor: ] Bq |
CYP 21A1P
(pseudogene)
B. restricTiON MAPS:
Mutation Intron 2 nt 656 A/C--G : Mutation Q318X :
Mwol Mwol Bral
265 lil 94 NORMAL SORE R SO R TN oRMAL
— e — AFFECTED AFFECTED
260 184 56 T 94 165
Mwol = Mwol " ’
C. Sequential Polar Body analysis for the . E Analysis of the paternal mutation

Intron 2 nt 656 mutation Q318X in blastomere # 4
] N L <

N dN o
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ADO detected by sequential PB
analysis and confirmed by MIB marker
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Maternal Recombination Detected in Thalassemia
major baby in PGD cycle

Telggere 104 100 114 104
— 182 167 172 182
119 123 106 123
135 133 131 135
167 151 IVSI-1 /N N/IVSI-110 164 173
207 205 207 216
=== 161 155 161 159
143 128 145 128
123 128 123 126
142 149 153 149
((?r:-r%) IVSI-1/1VSI-110 HLA
5 104 114 114 (Chr.6)
182 172 172
119 106 106
G 135 131 131
] 167 ~Fy 173 173
S 202 216 216
—~1T61 159 159
_FT s 128 128
- 123 126 126
1 B 142 FA 149 149
D6S306 ////lsGD (Chr6)
= wig -~ Oocyte # L 2 & 4
8 _ONZ
o o= T
S TAP
x RING
D6S1618
D6S439
D6S1583 N M N N
- Embryo #
= Pl I T 1
@
K
5 @ & (& &
I N/N N/M I M/N I N/N
Maternal Recombination Detected in HLA area
Telopnere
e Ui A02 A1 A68 A
BRI = B*4002/05 B*07 B+08 B*1503
D6S299 cwis Cw0702 w0702 D
D6S464* — DRB1*15 DRB1* 0101 DRB1*0301f DRB1* 11
a— DQBL* 06 DQBL* 05 DQB1°02 DQBI1* 03
D6S306* chr.6 Al 1.2 Chr.6
D6S1624*
D6S1615
D65258
D6S248*
MOG ab.c,d .
RF ﬁ
D6S265 o 205 2.2 2.3
DESB10 D6S276 — D6S276 ) N
MiB D6S248 D6S248
MICA A*02 A*68
| D6S258 D6S258
TNFab,cd — — MOG MOG
62 D6S510 D6S510
821 = D6S265 D6S265
LB 2 Cw*15 Cw*0702
—— |l B*4002/05 B*08
Des273 — | O e e —
D65S1666 ———— TNF b,d TNF b.d
x <— A D6s273 D6s273
D651629 B —] DN
DN DQ-CAR DQ-CAR
e . M HLA-DR DRB1*15 DRB1*11
ToEm0 DQB1*06 DQB1*03
D6S2443 D6S2443
DQ-CAR TAPL TAPL
G51152 — D6S1618 - D6S1618 i -
D6S2447 7y
D6S2443 k|
s, O AFFECTED, CARRIER, AFFECTED,
T RECOMBINANT DONOR RECEPIENT
Ring 3CA
D6S1568
D6S1560
D6S1618

Centromere




Paternal Recombination in HLA area and
Fanconi E gendocation

D6S299

D6S464* ==
D6S105 (
D6S306" e
D6S1624* el
D6S1615 JS g 5]
D6S258 g . a
Bl ’
D65248* g /  rEhwce 1.1 1.2 FANC E
MOG ab.c.d - a a .
RF 2 R3TIW/N M473fs/ N
D6S265 5 chr.6 Chr.6
D6S510
MiB
MICA
TNFab,c,d
62 T 3
g2l ‘@ D6S248 21 o 2.2
9 N2 _ | RE =
i RF
DeS273* — | © D6S510 PN
D6S1666 ————— MiB MIB
— D6S62 cese
D6S1629 D6S273 Pty
DN HLA-DR enp N2
LH1 32.65Mb D6s1615 S
- — — — —_— —_— —_———
DQ-CAR Il DQcar s
DQ-CAR HLA-DQ | 32.73 Mb D6S2443 g
G51152 _ D6S2444 D6S2444
‘@ (AL TAPL
D6S2447 P e s
o 5 DSS1560 061960
D6S2444 D6S1583 e, e
TAP1 Desgezy D6S1629
D6S1618
Ring 3CA Sea1oas D6S1618
D6S1542
D6S1568 D6S1645 SeoTois
D6S1560 FANCE E
FANCE
D6S1618 - B3 52IMD ECRER D6S291 -
CARRIER
e AFFECTED e
D6S1583 R371W/ M473 fs,
D6S1610 RECOMBINANT
Cent®mere

REPRODUCTIVE
INNOVATIONS
Lc

INCIDENTAL FINDINGS AFTER PGD FOR SINGLE GENE DISORDERS

PGD for Thalassemia & HLA Tasting PGD for DMD
o) [(F©
ll O I] ]
= |vs| G/N N/Ivsi- 6 I
I I II I I 40y.0.
:Ié/; HLA HBB Del/N
Carrler
Match XXY
PGD PGD
Normal Normal
Oocyte # 3 46 XY 47 XX +13
Embryo # Embryo # 1
N | Affected Carrier Normal Normal
II |:| XXY  XXY 0>T(T>T(\a XY XX XX XY
Affected,  Affected, Camer Camer No,ma| ET ET
Match ~ Non-match Non-match  |\]atch Non-match
ET
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RG]  INCIDENTAL FINDING of DE NOVO MUTATIONS DETECTED
AFTER PGD FOR CYSTIC FIBROSIS

PGD STRATEGY:

1. SEQUENTIAL POLAR BODY ANALYSIS FOR

MATERNALMUTATION;

2. BLASTOMERE ANALYSIS FOR PATERNAL MUTATION

FAMILY A.

AF508/N EI_ A349V /N

DE NOVO
TREACHER COLLINS
SYNDROME
NORMAL NORMAL. RIER NORMAL
(AF508/ N) FOR CF
CYCLE1 CYCLE 2

FAMILY B.

AF508/N;
I 7T/9T

DE NOVO
WOLF-HIRSCHHORN
SYNDROME
(4p DELETION)

NORMAL NORMAL
FOR CF

R Gl PGD FOR DE NOVO PATERNAL MUTATION IN FBN1 GENE
e CAUSING MARFAN SYNDROME

S~ ’9 |

GENETIC
&) NNOVATIONS
LC
PGDIS
—
i i 0155978 w 10 122
Family pedigree et 167 i i
15599 16 12 130
ront Ras2as NN
o1ss157 276 6 76
ossi0a 125 008117 126 124
PGD 1 PGD2
NORMAL NORMAL
Blastomere analysis Blastocyst analysis
1 2 3 4 5 6 8 9 10 2 4 5 6 7
108 110 0500 108 a0 oy 10 10812 gy a2 1M 1 2 w0 w10 g 2 10 2 an w2 12 10 08122 108 110
7 M man o M Ml a9 o W B w71 e w7 167 171 1 1 7 wan woan
120 126 2024 2024 16 26 2010 ;6 10 u0 20 16 50 ;e 16 1 e 1 6 1 30 120 w0 10
L) NN msus NN N a0 NN N mes NN Rz N Rcaes N masass N waszis N N
288 276 8 ;6 2 w6 e W6 W2 e s e W6 e 6 ;e 26 s w216 6 276 26 276 16 w626 28 26
7 1 1o W s @8 17120 ne 14 w26 1 124 126 16 12 2 1 16 120 126 120 126 woe e
NORMAL ~ NORMAL  NORMAL ~AFFECTED  NORMAL AFFECTED NORMAL  TRISOMY1S  AFFECTED AFFECTED AFFECTED TRISOMY 15 NORMAL  NORMAL
ET ET aCGH 45XV, 16 47XY,+13 47X 415 47X, 416 AGXY
results
' ET
Microarray results (aCGH) -
#2 45XY,-16 #5 47,XY+13 #5 47,XX+15 #6 47,XX+16 | #7 46,XY
- ~ . L
b |* e R gy e St
3 «
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‘ R G | Overall Results and outcome of PGD for Single Gene :Nr* :
EEZR”“‘ ‘‘‘‘‘‘‘‘ Disorders, HLA & Aneuploidy Testing 1 4

Testing Patient/ # Embryos Pregnancy Delivery
Cycle Bables

s6D 2241 /3739 2851 5091 1424 211 1213 1507

(INCLUDING
HLA) 1.79 49.9% 14.8% 85.2%
SGD+24
For 122
conditions 485 /762 533* 616 376 29 347
(INCLUDING 382
HLA) 1.15 70.5% 7.7% 92.3%

TOTAL  2726/4501 3384 5707 1800 240 1560 1889

s
[
£
ol

o
(2]
=4
@

°RGI CONCLUSIONS:

GGGG

— Trophectoderm Biopsy(Day 5&6) has improved
amplification efficiency (fewer inconclusive samples)
and provide more embryos suitable for transfer

— WGA allowed multiple conditions testing on the
same sample and embryo identification

» Adding aneuploidy testing by aCGH or NGS
- Increased pregnancy rates
- Reduced chance of miscarriage
- Predicted accuracy is 98%

14
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INNOVATIONS
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RG Behind every diagnosis there is a Life @
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lic
HLA Markers order: HBE Markers order: N/K17X N/HbE
651618 Sa1.
D651560 D115008
D6S2447 D11S1871 DOB 08/1974
™FA
™o ousie0 Huatglt 12 W
63 D11S1338
wis D11S1281
D6S265 TESTING HLA NORMAL/ EUPOLID
Ds::w MATCH CARRIE
g 2.1 2.2 23 2 3 2 2
i i g 2 MATCH22 | (56.6%) (75%) (50%)
iy 4 3 2
<«— HLA MATCH23 | (56 6or) (75%) (50%)
MATCH
23
HBB N/ K17% K17X / HbE K17X / HbE N/N HBB
Carrier Affected Affected Normal Cycle 2
Cycle 1 PGD Y
mbryo # 2 3 4 5 6 7 Embryo# 1 8 9 10 1 12 13 14 15
i
|
|
|
|
|
K17X / HbE N/N K17X/ HbE  K17X/ HbE K17X / HbE N/ HbE i KI7X]N N/HbE  N/HbE N/N N/N K17X/HbE  K17X/N N/ HbE N/ HbE
|
Affected Normal  Affected  Affected Affected Carrier 1 Carrier Carrier  Carrier Normal ~ Normal  Affected Carrier  Carrier Carrier
47,XV,+16  46,XX  46,XX  46,XY 6, XY 46, XX : 46,XY  47,XX#22 A47,XY,+7  46,XX  46,XX 46,XY  45,XX,-14  46,XX  46,XY
MATCH MATCH H MATCH MATCH MATCH MATCH MATCH  MATCH
22 22 8 23 22 23 23 23 22
FET i FET
1
|
#2 47,XY,+16 #346,XX FET #8 47,XX+22 #9 47XV+7 #10 46,XX FET || #13 a7xv-14
e e Q\ ) ‘ i {Yors
) Y, Vit v
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