IMPACT of 24-chromosome ANEUPLOIDY TESTING on the OUTCOME
of PGD for MONOGENIC DISORDERS
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gRGﬁI APROACHES TO Universal PGD

Combined PGD :
* SGD and Aneuploidyon the same sample
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WGA APPROACHES :

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)

ISOTERMAL: IMDA (RANDOM PRIMING AND STRAND DISPLACEMENT)
1. COMBINATION OF BOTH: IMALBAC (DISPLACEMETNT PRE-AMPLIFICATION and LOOP CREATION)

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

2.
MICROARRAY or NGS limitations due to WGA nature:

AND CAN AFFECT INTERPRETATION
A ONE-FIT- ALL WGA METHOD REMAINS TO BE ESTABLISHED
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ADO detection by linked markers

©
X

O P, N W M OO N ©

m Delta F508
OIntron 6

OlIntron 8

0 Eintronl7

(5| Mutations in beta-globin gene and polymorphic markers

REPRODUCTIVE
GENETIC
INNOVATIONS
Lc

used in multiplex PCR analysis
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List of mutations

RNA Processing mutations ranscriptional mutations N¢  nfunctional mRNA

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)

VS | -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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g Linkage analysis by Karyomapping %ng
PGDIS
Karyomapping: comprehensive linkage-based PGD
(harnessing the power of ~280,000 genome-wide SNPs
Father (Carrier) Mother (Carrier)
Child Embryo 1 Embryo 2 Embryo 3 Embryo 4
Affected Unaffected Carrier Carrier Affected
llumina
RG Y
G HAPLOTYPING limitations without mutation analysis ~, 1) ¢
PGDIS

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%




2RGI Detection of copy number of chromosome SR
1y and its impact on accuracy of PGD NI
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¢RGI INCIDENTAL FINDINGS AFTER PGD FOR SINGLE GENE Ry
DISORDERS
PGDIS
PGD for Thalassemia & HLA Tasting PGD for DMD
28y.0. | I ( )
11 Del / N1.2

lln =& 1ln
R

II IVSIG/N II
% HLA  HBB Del /N

HLA
PGD

HBB
Carrier
Match XXY
PGD PGD
Normal Normal for DMD
46 XY 47 XX +13

Oocyte# 2 3
Embryo # Embryo# L

XXY  XXY NOQQBI Affected Canler Nz)n(wal Nzlyal

ET ET

Car rler Nor' mal

Affected, Camer
Non-match  \]atch Non-match

Non-match
il

Affected,
Match




PGD for Alpha-1-Antitrypsin-Deficiency
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PGD FOR THALASSEMIA MUTATIONS K17X & HBE COMBINED WITH HLA GENOTYPING
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PGD FOR 4 AUTOSOMAL RECESSIVE CONDITIONS AND 24 CHROMOSOME TESTING BY NGS

Family pedigree

CHANCES TO FIND EMBRYO
FREE FROM PKU %
FREE FROM EIEES %
FREE FROM XPG %
FREE FROM MDCA1 %
FREE FROM ALL CONDITIONS: % x % x % x % = 81/256 (31.6%)
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1 3 4 B 6 7 8 9 10 11 12 16
PAH- [
12q22-24.2
AFFECTED CARRIER CARRIER AFFECTED CARRIER AFFECTED CARRIER NORMAL AFFECTED CARRIER AFFECTED CARRIER
|
SPTAN1 |
9g34.11
CARRIER NORMAL AFFECTED NORMAL NORMAL CARRIER NORMAL CARRIER CARRIER AFFECTED CARRIER NORMAL
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PERCENTAGE OF NORMAL / ABNORMAL EMRYOS AFTER COMBINED TESTING FRAE N
ReprlopTTTve ON BLASTOMERES (N=298) or TROPHECTODERM CELLS (N=1507) y J
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Overall Results and outcome of PGD for Single Gene
Disorders, HLA & Aneuploidy Testing

Testing Patient/ # Embryos Pregnancy Delivery | # Babies
Cycle
1078 158 1150
14.6%

SGD 1749/2791 2113 3881
(INCLUDING 18 51'0%
HLA)
SGD+A 492/948 707 1209 323 30 293 357
by PCR or 1.7 45.6% 9.2%
FISH
SGD+ 485/762 463* 616 376 29 347 382
24 AT 1.3 81.2% 7.7% 92.3%
For 122 P<0.0001 P<0.0027
conditions
(INCLUtDING
HLA)
TOTAL  2726/4501 3283 5706 1777 217 1560 1889

£ ,%%

“PGDIS

REPRODUCTIVE

GENETIC
INNOVATIONS
Lc

CONCLUSIONS:

— 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%
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