* 1556 -

Acta Universitatis Medicinalis Anhui

2020 Oct; 55( 10)

12020 -9 -4 13:58

> https: / /kns. cnki. net/kems/detail /34. 1065. R. 20200903. 1448. 015. html

7 000

1

o

( preimplantation genetic testing PGT)

& &
SNP
123 145 145 145 145 145
5 6
o 22 421 355
305 301 143
40
17 12 9 ( 1
2 ) 4 ( PGT-M)
70. 6% -
Sanger o phism SNP)
DNA
90%
° SNP
s 5
R 715.5 ’
A 1000 - 1492(2020) 10 — 1556 - 05 17
doi: 10. 19405 /j. enki. issn1000 - 1492.2020. 10. 015 1
1.1
2020 - 06 -23
( - KJI2019A0287) ;
2018 (
2018080802D0081) 3
! 230022 1.
2
1.2.1
230032
3 230032
4 230032
5 o
230032 N
; 1.2.2
E-

mail: caoyunxiab@ 126. com

SNP

2 o 3
( PGT-A) |
(PGT-SR) ° .

( single nucleotide polymor—

DNA
4
SNP
SNP
PGT-M.
2016 1 ~2018 12
PGDPGT
PGT o
DNA.



Acta Universitatis Medicinalis Anhui 2020 Oct; 55( 10) * 1557 -
o DNA N 1.2.6
SNP o o
1.2.3 N N N 1.2.7 14 d HCG
30 ~35d
( ) - B
B 65 d.
2 =18
mm HCG 10 000 TU 0.25 mg o o
. HCG 34 ~36 h B )
2~4h MIT 2.1 22
( intracytoplasmic sperm in— (31.00 +4.79)
jection 1CSI) PGT o 5 10 X-
2 3 7 .22 421
355 305 301
. 143
5 . 6 2.2 PGT SNP
Gardner 2668 (1) 20
6 54
5~6 4 32
9 3 59.2%( 2). 2
3 ( 400 2
100%) ; (ID 20 8 143
jLm) (5~10 ) 6 40
; 95.8%
( 3).
2.3 22
o 2
1.2.4 2 ul 17 17 12
PBS 0.2 ml PCR 9 ( 1 2
0.2ml PCR o ) 4
PCR 2wl 70. 6% - 12
PBS. ( multiple dis— PGT .
placement amplification MDA) — 3
( REPLI-g Single Cell Kit)
1.2.5 N . PGT
DNA . N o
2017 ( ESHRE)
N N 71 11 637 PGT :
° Sanger 3 445
o 30% [ PGT



- 1558 -

Acta Universitatis Medicinalis Anhui

2020 Oct; 55( 10)

2 . (n) 2 22 /
SNP
PGS
(
1 COL1A2 31 32 27 25 25 42 1
2 SLC26 A4 30 14 11 10 10 60 2
3 PLA2G6 26 40 40 32 32 77 3 3 2
4 FGFR3 23 6 5 5 5 14 4 1 1
5 DMD 36 13 9 9 9 65 5 1 1
6 DMD 33 12 8 8 8 91 6 2 1
7 SMN1 39 12 9 5 5 50 7 1 1
8 PAH 27 6 5 4 4 111 8 3 3
9 ABCDI1 32 10 7 5 5 126 9 3 2
10 KDMS5C 42 10 7 4 4 35 10 0 0
11 COLIA2 26 31 29 24 24 37 11 5 3
12 EVC2 30 15 11 10 10 133 12 0 0
13 PLA2G6 28 47 30 29 29 100 13 6 2
14 MUT 34 19 18 15 15 103 14 6 2
15 DMD 34 16 15 12 12 160 15 3 1
16 MUT 31 22 19 17 16 102 16 3 3
17 SOD1 28 44 41 36 35 200 17 5 3
18 NHS RB1 27 12 9 7 7 417 18 1 1
19 RET 31 10 10 9 9 201 19 3 1
20 BTK 36 11 9 9 33 20 3 0
21 SMN1 34 18 16 11 11 311 21 4 4
22 PKD1 24 21 20 19 19 200 22 1 1
421 355 305 301 2 668 54 32
3 2 PGT (n)
Sanger

° 1 10 6 1 1

( short tandem 2 7 2 1 2

3 15 2 0 0

repeats STR)  SNP A . | 0 0

5 3 1 0 0

6 4 1 0 0

7 1 1 0 0

( preimplantation ge— g 3 3 0 0

netic haplotyping PGH) . 9 4 2 0 0

10 2 0 0 0

N 11 12 3 0 1

- STR-PGH 3~5 STR 2 4 0 1 0

SNP 400 ~ 13 1 2 0 0

0 14 8 2 0 1

>00 ° 15 7 1 0 0

PGT 16 8 3 0 1

Karyomapping o 17 14 3 0 0

18 5 1 0 0

DNA 19 7 1 0 0

SNP SNP 20 5 0 0 0

10 21 4 4 0 0

22 5 1 0 0

SNP 0 143 40 3 6

DNA ( next generation sequencing NGS)

Karyomapping

NGS



Acta Universitatis Medicinalis Anhui 2020 Oct; 55( 10) * 1559 -

o PGT-M NGS
PGH o
Treff et al * NGS N
Walker-Warburg PGT &
54
32 59.2%
o 11
. COL1A
0OCA2
COL1A
0CA2 o 18
o NHS
RB1
NHS RBI
1
1 o
RB1
SNP
o 3 —
1
2
1 AY
13

1% ~
2% 14
. 14 40%
18 3
1
( 13) .
PGT
PGT
NGS

1 Boycott KM Vanstone M R Bulman D E et al. Rare-disease
genetics in the era of next-generation sequencing: discovery to

translation J . Nat Rev Genet 2013 14(10): 681 -91.

I 2013 32(6): 427 -32.

3 Theobald R SenGupta S Harper J. The status of preimplantation
genetic testing in the UK and USA ] . Hum Reprod 2020 35
(4): 986 -98.

4 . SNP

PGD J. 2019 37(2): 101 -4.

5  Zong C Lu S Chapman A R et al. Genome-wide detection of
singlenucleotide and copy-number variations of a single human
cell J . Science 2012 338(6114) : 1622 -6.

6  Gardner D K Lane M Stevens J et al. Blastocyst score affects
implantation and pregnancy outcome: towards a single blastocyst
transfer J . Fertil Steril 2000 73(6): 1155 -8.

7  De Rycke M Goossens V  Kokkali G et al. ESHRE PGD Con—
sortium data collection XIV-XV: cycles from January 2011 to De—
cember 2012 with pregnancy follow-up to October 2013 J . Hum
Reprod 2017 32(10) : 1974 - 94.

8  Borgulova I Putzova M Soldatova I et al. Preimplantation genet—
ic diagnosis of X-inked Charcot-Marie-Tooth disease by indirect
linkage analysis J . Med Clin( Barc) 2018 150(6): 215 -9.

9 RenY Zhi X Zhu X et al. Clinical applications of MARSALA

for preimplantation genetic diagnosis of spinal muscular atrophy



* 1560 Acta Universitatis Medicinalis Anhui 2020 Oct; 55( 10)

J . ] Genet Genomics 2016 43(9): 541 -7. 13 Taylor T H Gitlin S A Patrick J L et al. The origin mecha—

10 Handyside A H Harton G L. Mariani B et al. Karyomapping: a nisms incidence and clinical consequences of chromosomal mosai—

universal method for genome wide analysis of genetic disease based cism in humans J . Hum Reprod Update 2014 20(4): 571 -

on mapping crossovers between parental haplotypes J . ] Med 81.

Genet 2010 47(10): 651 -38. 14 Ledbetter D H Zachary J M Simpson J L et al. Cytogenetic re—
11 Liss J] Chromik I Szczyglinska J et al. Current methods for pre— sults from the U. S. collaborative study on CVS J . Prenat Di-

implantation genetic diagnosis J . Ginekol Pol 2016 87(7): agn 1992 12(5): 317 -45.

522 -6. 15 Sundhararaj U M Madne M V Biliangady R et al. Single blasto—
12 Treff N R Fedick A Tao X et al. Evaluation of targeted next— cyst transfer: the key to reduce multiple pregnancy rates without

generation sequencing-based preimplantation genetic diagnosis of compromising the live birth rate J .J Hum Reprod Sci 2017 10

monogenic disease J . Fertil Steril 2013 99(5) : 1377 - 84. (3): 201 -7.

Application of SNP haplotype analysis

in preimplantation genetic testing of monogenetic diseases
Hao Yan'*’ Li Xinyuan'*® Chen Dawei' *° et al
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*NHC Key Laboratory of Study on Abnormal Gametes and Reproductive Tract Anhui Medical University
Hefei  230032;°Key Laboratory of Population Health Across Life Cycle Anhui Medical University Ministry
of Education of the People’s Republic of China Hefei 230032; *Anhui Province Key Laboratory of
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Anhui Provincial Engineering Research Center Anhui Medical University Hefei 230032)

Abstract Objective To explore the application of preimplantation genetic haplotyping based on next generation
sequencing in process of preimplantation genetic diagnosis of monogenetic diseases. Methods The whole genome of
the biopsied trophoblast cells from blastocysts was amplified by multiple displacement amplification method. The
pathogenic gene mutation was selected as the target region and some SNPs were selected as the genetic markers in
the upstream and downstream of the target mutation. Preimplantation genetic haplotyping and aneuploidy screening
were carried out for embryos by next generation sequencing. The results were confirmed by Sanger sequencing. Re—
sults A total of 421 oocytes were obtained from 22 patients 355 oocytes matured 305 oocytes fertilized 301 oo—
cytes cleaved and 143 blastocysts were biopsied. After haplotype analysis 40 embryos were transplantable there
were 17 transplantation cycles which lead to 12 clinical pregnancies and 9 live births( 1 patient gave birth to 2 in—
fants which were monozygotic twins) . All the infants were followed up in good health. The pregnancy rate was
70. 6% . All haplotype analysis results were confirmed by Sanger sequencing and the results were consistent. Con—
clusion The preimplantation genetic haplotyping method based on the next generation sequencing is feasible
which can help families with high genetic risk to obtain healthy offspring so as to achieve the goal of eugenics.
Key words preimplantation genetic testing; monogenetic diseases; next generation sequencing; preimplantation ge—

netic haplotyping; single nucleotide polymorphism



