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[ Abstract ] Upon the recent advances in molecular biological techniques and genetic
diagnostic strategies, along with the updates on relevant terminologies, new methods of
preimplantation genetic testing for monogenic/single gene disorders (PGT-M) are developed to
prevent transmissions of inherited diseases. However, few consensuses on PGT-M have been
published. In order to properly regulate the application of PGT-M, experts from the field of
reproductive medicine and genetics jointly drafted this consensus, which includes indications for
patient selection, diagnostic strategy, genetic and reproductive counseling, report generation, result
interpretation, informed consent and patient follow-ups, etc. This consensus serves to benefit
everyone interested in PGT-M in establishing evidence-based clinical and laboratory practices.

[ Keywords] Preimplantation genetic testing; Monogenic disorders; Expert consensus

Fund program: National Key Research and Development Program (2018YFC1003104,
2019YFA0801400, 2018YFC1004000)

BHEAREREENEERE ISR ER,
REARET—FFeh LW EENERLEER
FRBEEER EWEMCERE, REFELEEZALTE
/R 3% 2 #4% £ (Online Mendelian Inheritance in Man,
OMIM) % it , # 1k 2] 2020 4F 11 f , B K 8y 2 2 [

i L 3t 7000 Ay, HF B U A 5k AL Ao o F BOR AL
MAEFL000M, BEALHEEARLETENLR,E
AREBL 1%, 0 BHMERKIANEIL K
OB R T ERAEMK. Fk, AT S d
WEH R A I FERES S R EE

DOI: 10.3760/cma.j.cn101441-20210118-00030
K HE 2021-01-20 AX4E M

S| AT : [ BT S A B B 2 b 23 51 2, b [ B T P 2 B st A% B D -2 . BRI DR IS B o IR i
AL S I L 5% AR D). A AR B R 22 2R 3R, 2021, 41(6): 477-485. DOT: 10.3760/cma.j.cn101441-

20210118-00030.




.« 478 - WA SR 2R 2021 4E6 HEE 41 B4 6 ] Chin) Reprod Contracep, June 2021, Vol. 41, No. 6

R B A& K AT 3%t A U (preimplantation genetic
testing for monogenic/single gene disorders, PGT-M)
BAHAT T H o PCT-M 7 LLA 2 JR 8 AE s #E4T K
WAEEE RO, RERARRRAN K BEN
T8, BE R m TR

W& o F ik D R R A F A B KR, H
KA S 8 2L TR 6 BOR 2 F A 15 R X PGT-M
By TSR B K T Y AR B 3 AR I SR e T ik R
BT R G R LS T Ak TEE G R B, BN
N 2 A 7 Fr R Fg % % 4 (European Society of Human
Reproduction and Embryology, ESHRE) M 2005 £ £
2020 4 3% EH T PCT-M iy 52 g fs s £ B A 2%
4 78 #F 58 B (Institute for Human Reproduction, IHR)
T215F# E T HT A%\ %845 E (human
leukocyte antigen, HLA) 2 A & PGT-M 4§ g,
Girard "' T 2016 5F 38 i T 4F xt & tm R A BE & % W,
W R —— WA E N PGT-M 35 o

P4 R, PGT-M AR 4 Bl o9 b I ;A= T A&
F PR R R B AR R A R B £ AL
HWAHH %, B, THAEZRAEA L LH B
S, T B ARAE K E AR R DRI R B R Y K R
WIE, #2522 A w20, 3 — F AR A
WA, AFPEEMh2EEEFELER LK
HHBAMARF AT EEF & EFRHEE
i 2o F Ktk , BR T U T A X PGT-M &
A7 EWERIER, KFREET PGT-M 41 X %
B % 7 kAR AR N SR b A R S A, Bl
REEBRELZFEA

— \PGT-M & FiiF 5 25 &1

1. PGT-M & Jit iF - 2 B 5% % 7 VA o BOfm B B0
A B & SRR P 90 8 K&, T L #EAT PGT-M, BL & 4%
SHEREFHTERERRD R RN ERERLY,

(DREEEF: RE-—FTARLEERAEF IR
ERT A —REFARNETE, GHEFRAHA &
CEGCN G CANE S uEp Y NN o8
[ LLHEAT PGT-M™

(2) S AL - o 40 M AZ 2 TR R 5 B9 ok ik
J , PGT /A 1 5% wg 5] % AL % 25 [ 5 | %KL 1R DNA
(mitochondrial DNA , mtDNA ) & % 5 B 89 & 41 KR ,
EAASBREEHZRMS, FEMNEEA,

(3)HLA 2B B £ 7 ™ Z /e E R w7
KM TR REEREEFRREILN X
EEGZHMHAR BN T ENERLT, FELE
£ FH 5 EI)LHLA B A A B W R M, x & L3 4T
tn 40 A AR T

(WEHARBBRMEN RS EME™ERR:
RERFT R —FHHEFHERRNEATIE
R REmtin REAaMENGZREERTE,
fin% 5 M 5L IR B9 BRCA1 . BRCA2 B & 7 417

2. PGT-M %t Bk : OB R & 8 BU% %A
WA A SR 3L R LR B A e R MR R s @AF R R R
AR H T, i 88 KR E A E O
BY A 7E B 25 RAE A/ IR £F RGO @O H 0,
W EEEFAFF/REEBEFBES R &4
)& A & ' PGT-M.

3. HMAREN  REXNTEAT—NEFHAL
BRERTRNEIL BAET2dRhE T4 r &
FHIRFAWT R, BT QO WRE KN, EEERES
KEEROART, T4 BRI EAT =00 Hr sk
HHEPCT-METT . WABAIUEEILEF £
Y& 8, F AR AE A FE IR R A, A5 A PGT-M 3 JL3E .

= R 3R A K

L PCT-MAT, B F X EF R HEZ G Rk
B, en TRAERNELE DT HEURER
SR s & dn k FE T B0 T A4, 10 B H R
BAR | RTS8 &, DRI B BOR R AR N K AR
KM AR, XEREREREE.

1. %% &1

(1)PGT-M ¥ 47 Hl 3% ¥ K ¥4 : #:47 PGT-M 2 7]
WA K1 R PCT-MW B EXx#H T, F d AL AR
TREEINERER TR, ERESEEHK
T RSB (AR E Xt Rk REMN S &
MEREGLH RS, KEXERMEXE R
RABERRA KGR G RE R R RIS R,
LHBERAEE AR ERTEE FREUR
A R B A K BAT AT A A

BRI FE R EH KA, PCT-M X4t
KFEN T E Ay B A BOR B R R S AT R
AT KRB EE TR ENBERRELER
K PGT-M A 5% B 74 o

OF ek B W% %R & X-3% 9 8 itk e
XA FERMTETREMEIE T HA,

QF feRIE AR R R, W N7 Z& W
AT HM, TREH —FRENEE,ELEF
B MO BERARBER. B —F REWIES
FRARERY EEpERES R T HM,

O TX-HHBEMRERRRER BT EEARE
WEMRE, T oM THETERR T NL AR
fo, A EABUR  EH B M E R A 50% H B R R
K, L HERS0%MEHEFH, Fiith B, k=
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7 E R BUE AR B R

@xt TEEFEFREFLECERRETHRER, 0 F
o, FErm L ARAREE T UK 2 EHZA
P AR AE BEEREE,

O TlE R L@ E IR RS & R Z,
BL 3 K I TR TR R A IR IR B, T K
PGT-M, FHmRZE N TEERTFAZERTZ
EWmFHHEN, TibEXRWERTZERZRNE
fie A e A R Y R R B RAL, $E4T PGT-M 7 #k
SEFWHE LEERA N RZ RN,

(2) BE fia A8 I J& /7% LR 38 % K 1 - R E AR BEAT
PGT-M, #: Il & % B9 AT & — k5 K18, & ko it
Ji e A 25 R A 35 A R B IR S L

2. W Bh AR LM R A K KA E
WA T L s R E T R, R E T — &
fi# A 2 R A IF AL, 25 6 1 1 HE 97 (controlled
ovarian hyperstimulation, COH) | 91 7 Y ]  BUH0 A |
91 B8 JR B4 F iF 4T (intracytoplasmic sperm injection,
ICSD) B A | JE i 8 50 3 Ir B iE A (DL 3 JE 8 4
) RFREENR,

3P mlm . LB BN
AT, K ZE B PGT-M i A2 o oy & 38 U 75 2 4
CCECRIE TN N | BN  APAEE  (O) IRy
B ERR AR ROR BT R R B F R R 4
B R s & B 00 B8 & 1K T , F E A 2 PGT-M
B 7E 4 18 R X7 R R TINE R i B Ja T
A R e 0 R 5 B R 48 IR 2S o B AR IR B
B A I 5k T RS 5 B ok A 4 B AR U K %, AR B
FEHOT - RERNRNE; REEKKeBERELT
TR M DA RO R R B e B R S A
T 0 R o TR B R M DL R R IR R
B L ERR DB, TLh Ak tema#
B ), AT A A R XU 5 4 G A O o R BEAT
=R 5 W BCE BT A ok e KU 2

Fir 2 B i 18 B DR R B T e 1, BLEL A R
HREFRMPTA LT RE, I E ki th Hb 7 X
i 7= HT ¥ B fn PGT-M 8y Al ¥ ik kK ZE x4 T #
HREFET A X EWIE TR E ST
¥, 6 ZARE R T RE E AR 4R UK
Ak IR — R RRAE, AR R E
WERER NG,

= \PGT-M t Ifs JK % H 97 Fn B fig 52 B0 % 5K

1. I BR R HE 97 5 8 . PGT-M #Y I JR 3T #2 ] &
A S % K - R BE # A (in vitro fertilization and
embryo transfer, IVF-ET) , i1 T PGT & # % 2 & 4% 7

AR AT B % Hy R B DA B3 A A I, AN T A B — 3
EWTRARBURSBE, T EFE IR TH
B, Wk EE A COH By ™, &4 F# COH
Jr F o, 00 & x4 R MR M IR % % (gonadotropin,
G R MU HEENMER, SENRIENF it
# BOE# A Z IVF iR Ty By X % . B 7 PGT-M £
EXEIEHE G IATER, AN AR EF, B
Xt COHBm R M4, RARERBEEFERIAF
(gonadotropin-releasing hormone, GnRH) # 4T 7| 77
£, b F B BA GnRH #2h 7 FAL, B B 2 fR 4 %,
LA s 00 3t R ¥4 A 4E (ovarian
hyperstimulation syndrome , OHSS) B & 4 % ; T 4t K
BLAFRHNZEREWR KN, NTHRBRE S IR
DLBE Bk o X T 90 5K KR % 4 # AL COH 77 % %
T BT SR AE B AR B ORI kB R R T &
HEPCT-Mn R‘FX L FHRHENFT Z,F
EmAEZRRKIND T H LT A AKEE K.
PGT-M % Jk % JU[e, DAME & % #h 4 7 o 28
I JR B 91 42 1 % wE WUAT PGT-M B Z BUSF 2 42 5
T AR, 24 4 R HET R, % F hCG (5000~
10000 1U),36~38 h % H: L 97*,

2. ERE Rt E B E

(1) S 3k B 97 B 40 0 BOKE 80, 4 B 4 78 52
BhEFERMFOTAEZRER T WL KPCT
AR Ro

(2)PGT-M JZ #] 1y % 4% 7 R 2 VUK A ICSL AR
7R, Rgk KA kR D B VR R B R A IR AR F At
FIE B % P 2 4 TN o 7 M By T 3R

R K E W B R, ¥ DA% 5 97 & 40
ML AR AR (5~8- 20 g 3 U9 3R 2k fe AR R B 40 ML VE
W, BEERNEEATHEED BB, B
HEMPCT-MBEARERIINEEF LT X, &
FEHVE A B ICSL )G % 5~6 B (M T 44 % & #
170 EPUEA B IRIF 2 BLAE 4BB LA b, 78 46 40 it %
DA 5~8 /4N B o 3 E BAEVE A JE B AR iR F L BT A
FRE BEREREFONTRE, BHNHERE
HHRMBHETEAEE., BB EREZPCT-MKE
EOb IR EPE R M B R R R E
KR T, RER D &4 4 0y 30 H , DL R At
FEFE B HAR BB o

O ER AR AR B L F i te 5 &, B
BL R T 4o T A B R B R S AR
XERRATRBEN AT NER, FhoE™
B G BB 4B T R B — R AR E A
— i 4 3 A ICSI G 0.5~2 h . 8~14 h # 4T,
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QI ZRER A X F E 6~8-40 i ) B %
B, BRI R E& D MR 4 E R 1A R 2
M, & % AL 24

% FR # 7 & 40 75 4> 1 B BT PGT-M B 3
FTERBERT AP, #BEEEREST KY 2
BN R R AT R AR, WA PE R 5~8
WRERMM,ERE R ERAF, EREAL KR
%5 —— X R

@DERFEHEENEY FHE5EH . FREN
40 1o A% BB SR e B N B SR AL FE S B R T
FEAL A ST BN Y k. FEAAT IR,
WHEEHE . FHARTHR, NCFEEFRESER
RO FERG G — X TE, FRFERAMRER
R JE Sk e A, A R R A 20 CL 8
JE M FEARE-80 CKHIRA, BARE Fak,
JL PR 2 A2 4 55 12 A

Ok iEt: FERFERE R, B HER
ARV RKEHFLHEEE, REKBM S RKIE G
SHMERE RN EHNR TR

3. %% W A 3T AL E M7 R A AL (Tyrodes
B AgOt k., BotE S THESR B X, E
A A A MR EF ot 3T LT AT 2450
AR ER, HEERNEZENFITILT UAE R
BEH3H RS H GEART4hBER AT,

M PGT-M 5 # Fn 5 A

1. ZE P PGT-M [ 2~y A8 | T 8y a3 A0 1l JR A
MA L, BEwT,

(1) 46 90 37 33 69 2 DL D2 PO R 46 1 4 F
mMEFHRINEE(mBRER BUR L F ML
BABEREUNRREF I RENERSE FHF)
FHATHAS, QBWAAKFRE T A, REX R
BB REA, B RE G AR By T S A6 E
BEREREZRAFTHLEHEE, U ARE T
A R, QPR A H A o
J o A 4 LB R R % SEAT AR D
ML A 77 F 8 AT A R MR, @
FRFHE AR EAAIIT, B EREEL T
(short tandem repeat, STR) 1 2 % # B £ & &
(single nucleotide polymorphism, SNP) , # 37 W & #
R AL 7 AL N T ] E AR BL B e PR U SR W

(2) 5 JR AR 0 o 2 L D PGT-M i JR A 1
JoL[R] i #EAT 2 O B0 R LR B BB Ak £
AL (STR 2 SNP) By £ 41 047, LB % F 4 ¥ K
W | %8 A 2 B B 4o (allele drop-out, ADO) % K % Fr
SEADE AR, QB TERE RLANE

WM M BOR AR LT 1 Mb R, &%
FA D F 2N B SNP Fu/3 STR G & F 447 o
LR W # AR RS CCEEFEA L RHE
FRWFH . ATERRARKALT2WHFR, T UF A
%M BUR R W AR A TSI e 1 ) 1 4
AT KA . DF VA HEAT 1 1 2 B AT BT, 45 5
AERREFWANERAELFN ., DEVFKHA
PGT-M H% & JE fig % €& K 4 2 £F K & W (PGT for
aneuploidies , PGT-A) B 4 1 % g >3/

2. PGT-M #4877 i : B PGT-M & fif /& 4 48
M A D, A BEAT T Ui 38 4 S A T BT DU HRAT
¥ 3, LAFK AR 70 2 B DNA A A i B 3% A o 4 1
K s o HH PGT-MECAR B9 i i DNA 43 77
G-V S SN (whole-genome
amplification, WGA e

(DWGA:WGA &t A48 f 2 & 28 04T
AHEAT HHBEA, HEWEERERD EH
FHRmEHEOGIR T ABEME WDNANWE £,
BRREFATEEFTHTENY H T, BAE
A WCAR R EEH L E E # Y H (multiple
displacement amplification, MDA )" | % 7k 38 Kk Rk
XD (multiple annealing and looping-based
amplification cycles, MALBAC)P Fo {5 3 & 4% %
5] 4 PCR (degenerate oligonucleotide-primed polymerase
chain reaction, DOP-PCR) %

(OMDA: MDA 77 3% 3 7 4 % 10~100 kb #y
DNA B, ARty (REME ERAEEE S, &
MEZTRL R (Single nucleotide variant, SNV ) #y
AMUBMBRFEXEERERE®RS, B
MDAFEY Himtd, ERMEMEZ, LA T#H INLH L
=3 (copy number variations, CNV ) # | B 5 3 4T #
A

(QMALBAC:MALBAC % [ 41 6 7 72 — € 7]
FAW IR, &3 m & HARKE £ X CNV
YW i, 7T & 1 B AT B HATCNVAREE .

(3DOP-PCR: B T PCR A& # 4 3 , £ (143 L
BHWAMREER WA T NEEE
B,

(2) Bom £ W BUR & 4 A AR A

OQEFEFALENTF: HEEBEERLA
/e ikt & A AL M K OB Y B 5 Sanger
FE FERTARE AN BEENG LR
W AE % AR AR

Qk B - 41 3t 4 £ DNA # 2 %151 4, &
N BT HEE AT EH DNA F B 5l 4 Ko
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FriE 7% b, PCR JE 7= £ 4 7 [l 7 X 47 38 9 DNA
By P2 A AT B 40 E vk, AR ROk A I 8 X DNA
R BHEATIR A A K o, T3 B Bk /D (A 2 B
Ao H o AL (5 B

QR # A8 &K E LA M (restriction
fragment length polymorphism, RFLP) % 47 : [R #| 4
PV B 8698 B 4R E B9 DNA 771, % BUR & 7 4 &
B BB INT R A Y IR o B L R BT UK G
JE o PR R K E W R B, L BEAT AT R E
AR IR A T IR M v 4 B8 R B AL 8 R IR, T EL B
MH AT TABKKFBRD T8,

DL EE PCR(quantitative real-time PCR ,
qPCR) : & 4 i (3 & ML i ) M ik 15 5 AR L AL
BRI A RITRE, B HFSRAN
i T PGT-M % K 2 & # qPCR T & Fr & 9 %
&,

QO R Ay # W % 54 (dual amplification
refractory mutation system, D-ARMS) % & qPCR:
D-ARMS-qPCR 7 % £ BE A TER XA H KA RE .
INFBIEN R RE RN, 27 % A
R R HATARN B X5 ar R E RS, T
F %7 A B R R

BB HENE R EEN 2 Y B
KRB R BOR R LA AR ATk SRR AL
B EERNE, AT E A EE, A
L AR BSRR/EESFRDEERMA TR AR,
ok A 2 T i A AR AP R A S A LR (STR
=, SNP) 2 4 7 AT #EAT 8] 2 15 17

3. PGT-M Hy A6 | 5 - 5 %0 L 2K 0 & %0 jf %
WGA BEHATERERALERMNE SR REHN I
& BRI PGT-M 9 3 A0 1| 5 w0

(1) # T WGA 9 SNP R 7] %5 A Il 35F w8 < %
s BE T DA M 4 2k I 41 NV, 7 ] DL 36T SNP #
AT BEAT B AR B 0 AL (B 7 B B 5 R R R
RN, FEHRFIELRMXTRRRAFER, ZHK
A B AR B 74 PGT-M B9 % B A B A

QETWCAWFEEN 7N K T
WGA B 5 B F SR B R L 5 A T il R
PGT-M™¥', @ 3Ll J ¥ ] B 45 2 6 fla e . pc g B 1
HEEMEURE AR S, B A A SR EEA
B By SNP oL & FEAT A AT, 52— I 7 52 A R fia
By Je B (R0 A o BOm & 60 8 AR T R AT

(3) @& & &I 76 A # kA Pk ik HLA e
MW, ERFANEAERERT XE LMW
DNA# A, 4 F ¢k A HLA B B % % X i3 8y HLA

A8 % 3t B # 4% HLA-A . HLA-B . HLA-C . HLA-DR #0
HIA-DQ., fE A AK B EA N, ERKEHF LR
SANEHEERES ETHESFDTINT RN
A SNPfL &, ZEEFE E3®SANEFE S HLA KA,
EREAELDF 6T A M4 4SNP ALK . At
R B 54T HLA B B o 6] B, % [ B AR I 5 3
BILRRI RS, R RE AN R, B
HetehHEgRry, ERIAEHEEREE, X T
WAERFRBERXRE—FCEE AW, RERFTE
Tl JE R E R T B

(DEFBRKANER, FEX RN &
AT EBHAT O, ARV ERE R AHTE
BAN, AABCERZARREEDHLH DL HFE
— AR AL E B AT R A R AT
KA FATE . FEWER KT EMER(TF
KRR E N EERB QRS TR
IE At NG T SRR B AT A A R A R
B RERARATHIE., M TAEABRKASRFR,E]
FEHRETERA NIRRT UG, B L
BARRAT AN EBRE RO RS, i T2apmy
Wt AR & fr A B R B K, R W A
JiE R4

RN R E S B

1. # % PGT-M & Ml 4 4 B & & UL T 15 87,

2. Bk fia A
(1) FE s # A e 1 QDT % A i 69 % € BL A2
BB AT LI E AR K B 6 A A S 5
FEKEAMKREZHEAR -—B, FTHEUBHEL
HERALE BT HENIERE, O3 THEEHK
Wbk M R X-E R MRl ERERT I
gl R, TUEREEBHEFTRELZ RN
FE i 5 3 F PGT-M &5 % 4 1 45 4 53 & 42 1 (PGT for
structural rearrangements, PGT-SR)/PGT-A ¥x & ¥
WT, 2 Uk 22 K JE A E IR e B M R 0E S s Y
THLA 2 &, # W ok K1 Ja # & IR fe # 40 1k
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AR, Bk ERRBEHLA X3 & 4 ¢ JF & 4
WA RERRNG, ORBREM X ZEMBEE
K, FFATIEE ST B B 8 IR B M 5l 4 5

(2) R B #R R A A8 . PGT-M 39 % 3 BE 7R Rk A Be
# M (frozen-thawed embryo transfer, FET) , 40 7 2&
4 UL A F By BE B& , FET B % #L IVF-ET & # |
(DFET B[] 8y 8% €« 52 8 B 4% B 30 (8 3 90 B 3 sk
ANLEMBENE  #NESdREHEZRLAER
5~7dJE #% M EI, QFET % if # & : 4T PGT-M #
My B#H , EPATERE M, OF K LF PCT-M
# 4 FET, B0 A M AATE R 3. 8RB MR
HWABT THNE(HEZRZLEBE)TEAEH
FHFT AR ENEESTRERL B I 4 A
RESRZF AERAESEMXEREEFS,
DEREEHFERA(BHE4ALEBBRTE
WIEFEJE ) B4k B SO HE U0 B AL A Ak S
FAERIFIB3EENG; AT A MBS 4% S b2
MERANERA34E, 2 G2 ANEHREE T
A T

7~ PGT-M By 5 K it 12 5 T & & 3

1. PGT-M # Il J& 3% #2 . PGT-M #y — #% 5 JK 7%
BEFEREE A AR KREHNFE A S
¥7 JE # (IVF Fo iR i 75 A 3R AR AR R A A
FHYH A LM S, BERlERAELEL
FERZENFERFAZ R, FEEFEERE K AL
Wy Eah b, AR BT T

2. PGT-M Wy Jit & & 38 . T J& PGT # % By 4 78 4L
BN OB B A A e PR, 2 L 1 15015189 A
e 4 1) 7 3L PGT-M 4 it 2 47 e # 16 1 #£ (standard
operation procedure, SOP) & % , /* #% % I SOP
PAT

(DRENAJTEEH

OXREEHANPCT-MEFT RSN, FEZED
— KR AL B, 1% SOP E KR 77 5 B i K8 K A
TR & AR £t %K.

QX T ANATFHRMEER AL WML E, F
ZRAERLVBRBEER WL FERERSHAT
PGT-M.

(2) R JE 23 5 T E 45

OFE 6 250 % By IRHE LB IR & DA R A8 ) 3
B A A% PRS2 36 By SOP HAT B FE . B X X35
e ERBEIHEREY, TEAREARTE I
RIF R BN 0 B T, S EHRER TR FE.

@k ZE B0 BT AR B 52 36 % R Ak H ok B AR K
FR,EFEERRTRERSL PCT-MIGAE V& FF

ERG
PRAERERIE M. MIHREE R SRR R

!
| AETRERGHAPCT-MERIE |
l
AL AT )
SR Bl BRI B S ST RE VA B i o
I
J !
SIS IR :
R R REA R 1S B WEERRST
BT B HFA T
| |
!
[ B4 3 5 PG T-MAINE R &

[ 5 Tl NSRBI BRT R |

TN

NN N

JHE A% 224G P
el

BB, SBB SRR ——
|

|

FERSERS

' l
[ BRI sER i A7 AR i | | Rty ——

|

[P~ RUS W/ B Bk LB |
T : PGT-M 735 BT DR R Ji 6 R T 388 4% 22 A6 I 5 ICST o B
JHLJTE P BN i

1 PGT-M Ayl R

AR KA (R0 SR 57 5 ) B3R O R
QREFE 36 F W F ik oL — ANk o By K 4 34T
EREFARLENRE EFIERETHEERZ
EREMIZEE AT RREE @HTEERRE
(PR A RIATRE ), B %7 6 W RIS R
DNA 75 % JE Ba V& A B 3% o [H M at B AE A
@PGT-M & #3142 7 fit T B9 I A #6A4T BOR A A
FIAT A HOFARIE , A A R R VE A B OJE B3R
FRMEARXRER, RAF2REF, B RE
F SR G R R R B AR I R K A OB IR
JE WA BBy B R R R R . AR R AR R A
KRR L7 A X3, i % DNA 75 2R .
OERBE ERE AR P B E R X
48 B WA A, 0 K 40 M B PCR & AR 3R 7 By Lo
— At SRR Be A TR o PGT-M R 6 78 4 R B, A
MANERE RS . ER TR E TR ER S
9 PCR % DA B T RL B9 R 6 A % 15 B 28 T3 7 A Il
Wil. mERNTRE, PHRET R EMBEL
%, 5 R ALR AR G B A
©Fr A 5 K PGT-M o | B9 R fe 7 #1082
A, A PR R R G 7 5, ¥ 4k PGT-M R f6 B JE &




rhAe A g Sk 24 2021 46 A S 41 555 6 1 Chin J Reprod Contracep, June 2021, Vol. 41, No. 6 + 483 -

R, EHMHE NBEREEFXRERN TR E
B R TR

OB THRELHZEESWMERE FRE R
FRERERFNS, BRI ER ZRERE 5
BRI R A BERPE SR, X TRER
Mk T A, T ER R E A
RELGZH THEKEEE @,

Q)REFAMNEREREEH L hEXA
Hy & bR M 77 % AP B #E 3L AE R B SOP, & /] By A 1l
BAWNFERERE LB, e TRENRERE
B JTIF, HF AT IR . 2 F B (E T I IE K
EETHERREIRETELEZ)IFERL
(20101194 &) By — A R o AR R AT LI F —
MR AR AT 2L

OBUE W KA T % & 3 B A W R R R AR
B, FEMRE EPRr, ATXBFRNK
&R EAH BB IR, E AT E A RS,

QRN R ELEH HERETERRZK RN
HARNE M A B 23 2 E 4 DNA %), R
B R & KA 55 F B SOP, £ # 1 Bl 89 PGT-M
TR, E T R WA R SR AT IR 5 B

QM T E A H L E AR A A
AR IR BLAF B A0 K AR B L I W AR R B
Fa Mt B SE B 2R F EN AR, LA
FHINFHET,

@M e REEH AW LS R H WAL
FAT M, EZAFRME, RAE D& RER A
R Re 7 T A A AR G A R ORIk A7 18 R SOP
PAT; AN F R TR 230 2 A R3E4T =
W, B TFHEEE AR tEEE TEHTAR
g

£ .PGT-M At s # 48 J& M 7

WEh AR AR AW T B MR S R,
B #T 4 IE4E & W PGT-M AR Ja & R | % AR
ERBARMALFEHRBHEARELHmH £ LF R E
F dly R (B K B e, BT S
PGT-M g & 2, 72 fE b 5 48 J5 #4047 A T M 17 T B
OREEBHEFHITHERR . OQF AFEEIR
FHVTENERL, PR OB EREEE, BTA
PGT-M J& # 4 By B #5 5L 34T 7= 70 5 B, DA & (ROAR
EOBEL T RNE, OFRHEEFHATKH
ML, EER AR BB E SRR EBERS L
WEE TR BESKRIETE B REE
HEMAEE, EMHITERKAEITH, BHE TR,
B WE ZHELENTE,

NVR S

KFRE T * T PCT-M I JK fr 52 56 5 52 %
Bt R EW, HEE T EINAKAKT EHPCT-M
By AR B A 7 3k A SR e BN, R B AR K I R A
FREBRENTTFEZALA, BFENEERK
oo B XT3 3 B E A 5 B N DL RO B AR ] 4
RT3t 5, AL R BB HATBITEE.
REL R EI A (LR = R 5 (s ks =
EB)
S5A#NRENERARARERBSTHEF): W aH
(CERUBERN RS — BB BERE ) BT IT (L 23 k2 W g 2 A
Be) kA (R BRI R AL e 2 e ) L KL (& LR
SR AP RLE B ) B (ILEURS = BB ) B (JEsTk
SRR AR (AT R SRR ) M (PR
Fle B A LR RE ) X (AL SURE58 = BB ) R AT (b
TR — BE ) A bl (T PR B RS R A — R )
B (LSRRI R ) TR (LB R4 = BE )
(L3583 S B2 B MR A S B )  E T (R RREE A
B JB b B 7 BE B ) B B AT ( e R R 2 I 2 3t % 24 B 5 oh
) EIIRZ (L stk 35 = BERE ) Wkt D (B v k24 TR 2 B
T EE A L) BRI (P A X A g e b ) Bk R
(TR AR BE B ) 32 (o [ B 2 R I Sl BE 2 RSB )
st (AL BT AR50 = BB ) B 25 G B R A2 TR EE B )
JERA il B A — B2 )
FUZEIRZE AT 1E & 975 IR 2776 25 phoe
TEEFHAR  EWA RS TR R R
(IR IRTS 5 R 2 R B AU A & RS 5 T S0k
L LS B

2 % x #t

[1] Carvalho F, Moutou C, Dimitriadou E, et al. ESHRE PGT
Consortium good practice recommendations for the
detection of monogenic disorders[]]. Hum Reprod Open,
2020, 2020(3): hoaa018. DOI: 10.1093 /hropen/hoaa018.

[2] Tur-Kaspa I, Jeelani R. Clinical guidelines for IVF with
PGD for HLA matching[]J]. Reprod Biomed Online, 2015,
30(2): 115-119. DOI: 10.1016/j.rbmo.2014.10.007.

[3] Girardet A, Viart V, Plaza S, et al. The improvement of the
best practice guidelines for preimplantation genetic
diagnosis of cystic fibrosis: toward an international
consensus[]]. Eur ] Hum Genet, 2016, 24(4): 469-478.
DOI: 10.1038/ejhg.2015.99.

[4] Ethics Committee of American Society for Reproductive
Medicine. Use of preimplantation genetic diagnosis for
serious adult onset conditions: a committee opinion[J].
Fertil Steril, 2013, 100(1): 54-57. DOI: 10.1016/j.fertnstert.
2013.02.043.

[5] Simpson JL, Kuliev A, Rechitsky S. Overview of
preimplantation genetic diagnosis (PGD): historical
perspective and future direction[]J]. Methods Mol Biol,
2019, 1885: 23-43. DOI: 10.1007/978-1-4939-8889-1_2.

[6] Craven L, Tang MX, Gorman GS, et al. Novel reproductive
technologies to prevent mitochondrial disease[J]. Hum
Reprod Update, 2017, 23(5): 501-519. DOI: 10.1093/
humupd/dmx018.



484

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

HrAE B sk kA 2021 4E 6 A5 41 555 6 ] Chin J Reprod Contracep, June 2021, Vol. 41, No. 6

Smeets HJ, Sallevelt SC, Dreesen ]JC, et al. Preventing the
transmission of mitochondrial DNA disorders using
prenatal or preimplantation genetic diagnosis[J]. Ann N Y
Acad Sci, 2015, 1350: 29-36. DOI: 10.1111/nyas.12866.
Wang Y, Qin M, Yan Z, et al. A strategy using SNP linkage
analysis for monogenic diseases PGD combined with HLA
typing|[J]. Clin Genet, 2020, 98(2): 138-146. DOI: 10.1111/
cge.13770.

Kakourou G, Kahraman S, Ekmekci GC, et al. The clinical
utility of PGD with HLA matching: a collaborative multi-
centre ESHRE study[]]. Hum Reprod, 2018, 33(3): 520-
530.DOI: 10.1093 /humrep/dex384.

Verlinsky Y, Rechitsky S, Schoolcraft W, et al. Preimplantation
diagnosis for Fanconi anemia combined with HLA
matching[]]. JAMA, 2001, 285(24): 3130-3133. DOI: 10.
1001/jama.285.24.3130.

Gietel-Habets J], de Die-Smulders CE, Derks-Smeets IA,
et al. Awareness and attitude regarding reproductive
options of persons carrying a BRCA mutation and their
partners[J]. Hum Reprod, 2017, 32(3): 588-597. DOI: 10.
1093 /humrep/dew352.

Derks-Smeets 1A, Gietel-Habets ]J, Tibben A, et al.
Decision-making on preimplantation genetic diagnosis
and prenatal diagnosis: a challenge for couples with
hereditary breast and ovarian cancer[J]. Hum Reprod,
2014, 29(5):1103-1112. DOI: 10.1093 /humrep/deu034.
B R, TR, X5 1, 45 L IRIGAR A B8 1 2412 W/ i A
AR LG IR, h B B % 3545 % 2% i, 2018, 35(2): 151-
155.DOI: 10.3760/cma.j.issn.1003-9406.2018.02.001.
Huang HF, Qiao ], Liu JY, et al. Expert consensus on
preimplantation genetic diagnosis/screening|J]. Chin ] Med
Genet, 2018, 35(2): 151-155. DOI: 10.3760/cma.j.issn.1003-
9406.2018.02.001.

Ethics Committee of the American Society for Reproductive
Medicine. Use of preimplantation genetic testing for
monogenic defects (PGT-M) for adult-onset conditions: an
Ethics Committee opinion[]]. Fertil Steril, 2018, 109(6): 989-
992.DOI: 10.1016/j.fertnstert.2018.04.003.

Dolan SM, Goldwaser TH, Jindal SK. Preimplantation
genetic diagnosis for mendelian conditions[]J]. JAMA,
2017,318(9): 859-860. DOI: 10.1001/jama.2017.10892.
Altarescu G, Beeri R, Eldar-Geva T, et al. PGD for germline
mosaicism[]]. Reprod Biomed Online, 2012, 25(4): 390-
395.D0I: 10.1016/j.rbmo0.2012.07.003.

Osman EK, Werner MD. Mosaic embryos present a
challenging clinical decision[]]. Fertil Steril, 2019, 111(1):
52-53.DOI: 10.1016/j.fertnstert.2018.10.032.

Besser AG, McCulloh DH, Grifo JA. What are patients doing
with their mosaic embryos? Decision making after
genetic counseling[]]. Fertil Steril, 2019, 111(1): 132-137.
el.DOI: 10.1016/j.fertnstert.2018.10.001.

van der Schoot V, Dondorp W, Dreesen ], et al. Preimplantation
genetic testing for more than one genetic condition: clinical
and ethical considerations and dilemmas|[J]. Hum Reprod,
2019, 34(6): 1146-1154. DOI: 10.1093 /humrep/dez059.
Ovarian Stimulation T, Bosch E, Broer S, et al. ESHRE guideline:
ovarian stimulation for IVF/ICSI[J]. Hum Reprod Open, 2020,
2020(2): hoaa009. DOI: 10.1093 /hropen/hoaa009.

e, SHRAT, X510, 55 Gl B AR SAR HE IR 25 iRy T B K
FR)]. A5l 822, 2015, 35(4): 211-223. DOI: 10.7669/
j.issn.0253-357X.2015.04.0211.

Qiao ], Ma CH, Liu JY, et al. A consensus of poor ovarian
response[]J]. Repord Contracep, 2015, 35(4): 211-223.
DOI: 10.7669/j.issn.0253-357X.2015.04.0211.

PIVE, X, A, 45 BSOS AR R e R AR
#E4, 2015, 35(1): 1-8. DOL: 10.7669/j.issn.0253-357X.2015.
01.0001.

Sun Y, Liu P, Ye H, et al. Luteal phase support with

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

progesterone supplementation consensus[]]. Repord
Contracep, 2015, 35(1): 1-8. DOI: 10.7669/j.issn.0253-357X.
2015.01.0001.

Kokkali G, Coticchio G, Bronet F, et al. ESHRE PGT
Consortium and SIG Embryology good practice
recommendations for polar body and embryo biopsy for
PGTJ[J]. Hum Reprod Open, 2020, 2020(3): hoaa020. DOI:
10.1093/hropen/hoaa020.

Harton GL, De Rycke M, Fiorentino F, et al. ESHRE PGD
consortium best practice guidelines for amplification-
based PGD[J]. Hum Reprod, 2011, 26(1): 33-40. DOI: 10.
1093 /humrep/deq231.

B, XUSF- A 39 G BILA 5 125 326 9% S HE X A A i 1%
212 W K A 45 R S []]. P SE AR S R R R A
2016, 32(3): 234-237. DOI: CNKI:SUN:ZGSF.0.2016-03-009.
Huang ], Liu P. Timing and method selection of embryo
biopsy and its influence on the outcome of
preimplantation genetic diagnosis and screening|J]. Chin ]
Pract Gynecol Obstet, 2016, 32(3): 234-237. DOI: CNKI:
SUN:ZGSF.0.2016-03-009.

Fiorentino F, Biricik A, Nuccitelli A, et al. Rapid protocol
for pre-conception genetic diagnosis of single gene
mutations by first polar body analysis: a possible solution
for the Italian patients[J]. Prenat Diagn, 2008, 28(1): 62-
64.DO0I:10.1002/pd.1905.

De Vos A, Staessen C, De Rycke M, et al. Impact of
cleavage-stage embryo biopsy in view of PGD on human
blastocyst implantation: a prospective cohort of single
embryo transfers[J]. Hum Reprod, 2009, 24(12): 2988-
2996.DOI: 10.1093 /humrep/dep251.

Cimadomo D, Capalbo A, Ubaldi FM, et al. The impact of
biopsy on human embryo developmental potential during
preimplantation genetic diagnosis[J]]. Biomed Res Int,
2016,2016:7193075.DOI: 10.1155/2016/7193075.
Scott KL, Hong KH, Scott RT. Selecting the optimal time to
perform biopsy for preimplantation genetic testing][]].
Fertil Steril, 2013, 100(3): 608-614. DOI: 10.1016/j.
fertnstert.2013.07.004.

AN, FA, TR A, % B TR IR AR IR A
FI B LK 35t 42 995 12 T 45 Jmy ) 52 0 ). o 61 A 5 { BE A A,
2019, 30(1): 26-31.DOI: 10.3969/.issn.1671-878X.2019.01.006.
Zhu XH, Guan S, Wang YQ, et al. Effect of genetic counseling
and pre-experiment results on the outcome of
preimplantation genetic diagnosis for single gene disease[]J].
Chin ] Rereprod Health, 2019, 30(1): 26-31. DOI: 10.
3969/j.issn.1671-878X.2019.01.006.

Zuckerman S, Zeevi DA, Gooldin S, et al. Acceptable
applications of preimplantation genetic diagnosis (PGD)
among Israeli PGD users[]]. Eur ] Hum Genet, 2017, 25
(10):1113-1117.DOI: 10.1038/ejhg.2017.113.

Carvalho F, Moutou C, Dimitriadou E, et al. ESHRE PGT
Consortium good practice recommendations for the
detection of monogenic disorders[]]. Hum Reprod Open,
2020, 2020(3): hoaa018. DOI: 10.1093 /hropen/hoaa018.
Ren Y, Zhi X, Zhu X, et al. Clinical applications of MARSALA
for preimplantation genetic diagnosis of spinal muscular
atrophy[J]. ] Genet Genomics, 2016, 43(9): 541-547. DOI:
10.1016/j.jgg.2016.03.011.

Liss J, Chromik I, Szczyglinska ], et al. Current methods for
preimplantation genetic diagnosis[J]. Ginekol Pol, 2016,
87(7): 522-526. DOI: 10.5603/GP.2016.0037.

Treff NR, Zimmerman RS. Advances in preimplantation
genetic testing for monogenic disease and aneuploidy[]].
Annu Rev Genomics Hum Genet, 2017, 18: 189-200. DOI:
10.1146/annurev-genom-091416-035508.

Vrettou C, Traeger-Synodinos ], Tzetis M, et al. Real-time
PCR for single-cell genotyping in sickle cell and
thalassemia syndromes as a rapid, accurate, reliable, and



rhAe A g Sk 24 2021 46 A S 41 555 6 1 Chin J Reprod Contracep, June 2021, Vol. 41, No. 6 + 485

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

widely applicable protocol for preimplantation genetic
diagnosis[]]. Hum Mutat, 2004, 23(5): 513-521. DOI: 10.
1002 /humu.20022.

Huang L, Ma F Chapman A, et al. Single-cell whole-
genome amplification and sequencing: methodology and
applications[J]. Annu Rev Genomics Hum Genet, 2015, 16:
79-102.DOI: 10.1146/annurev-genom-090413-025352.
Lee HS, Jun JH, Choi HW, et al. Preimplantation genetic
diagnosis for ornithine transcarbamylase deficiency by
simultaneous analysis of duplex-nested PCR and
fluorescence in situ hybridization: a case report[J]. ]
Korean Med Sci, 2007, 22(3): 572-576. DOI: 10.3346/
jkms.2007.22.3.572.

Thornhill AR, Pickering SJ, Whittock NV, et al. Preimplantation
genetic diagnosis of compound heterozygous mutations
leading to ablation of plakophilin-1 (PKP1) and resulting in
skin fragility ectodermal dysplasia syndrome: a case report[J].
Prenat Diagn, 2000, 20(13): 1055-1062. DOI: 10.1002/
1097-0223(200012)20:13&It;1055::aid-pd978&gt;3.0.co;2-#.
Wang CW, Liu YL, Chen CH. Targeting myotonic dystrophy
by preimplantation genetic diagnosis-karyomapping]]].
Taiwan ] Obstet Gynecol, 2019, 58(6): 891-894. DOI: 10.
1016/j.tjog.2019.04.002.

Carvalho F, Sousa M, Fernandes S, et al. Preimplantation
genetic diagnosis for familial amyloidotic polyneuropathy
(FAP)[J]. Prenat Diagn, 2001, 21(12): 1093-1099. DOI: 10.
1002/pd.250.

Swen J], van der Straaten T, Wessels JA, et al. Feasibility of
pharmacy-initiated pharmacogenetic screening for
CYP2D6 and CYP2C19[J]. Eur J Clin Pharmacol, 2012,
68(4): 363-370. DOI: 10.1007/s00228-011-1130-4.
Zimmerman RS, Eccles ], Jalas C, et al. Molecular testing
for preimplantation genetic diagnosis of single gene
disorders[J]. Methods Mol Biol, 2019, 1885: 61-71. DOI:
10.1007/978-1-4939-8889-1_4.

Liao CH, Chang MY, Ma GC, et al. Preimplantation genetic
diagnosis of neurodegenerative diseases: review of
methodologies and report of our experience as a regional
reference laboratory[]]. Diagnostics (Basel), 2019, 9(2):
44.DOI: 10.3390/diagnostics9020044.

Laurie AD, Hill AM, Harraway JR, et al. Preimplantation genetic
diagnosis for hemophilia A using indirect linkage analysis and
direct genotyping approaches[J]. ] Thromb Haemost, 2010,
8(4): 783-789.D0I: 10.1111/j.1538-7836.2010.03768 x.

Tan Y, Yin X, Zhang S, et al. Clinical outcome of
preimplantation genetic diagnosis and screening using
next generation sequencing[]]. Gigascience, 2014, 3(1):
30.DO0I:10.1186/2047-217X-3-30.

Zhou X, Mok SC, Chen Z, et al. Concurrent analysis of loss
of heterozygosity (LOH) and copy number abnormality
(CNA) for oral premalignancy progression using the
Affymetrix 10K SNP mapping array[]]. Hum Genet, 2004,
115(4): 327-330. DOI: 10.1007 /s00439-004-1163-1.

Mei R, Galipeau PC, Prass C, et al. Genome-wide detection
of allelic imbalance using human SNPs and high-density
DNA arrays|[J]. Genome Res, 2000, 10(8): 1126-1137. DOI:
10.1101/gr.10.8.1126.

Hubert R, Weber JL, Schmitt K, et al. A new source of
polymorphic DNA markers for sperm typing: analysis of
microsatellite repeats in single cells[J]]. Am ] Hum Genet,
1992,51(5): 985-991.DO0I: 10.1016/0378-1119(92)90181-N.
Palmerola KL, Vitez SF, Amrane S, et al. Minimizing
mosaicism: assessing the impact of fertilization method
on rate of mosaicism after next-generation sequencing

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

(NGS) preimplantation genetic testing for aneuploidy
(PGT-A)[]J]. ] Assist Reprod Genet, 2019, 36(1): 153-157.
DOI: 10.1007/s10815-018-1347-6.

Linan A, Lawrenz B, E1 K ], et al. Clinical reassessment of human
embryo ploidy status between cleavage and blastocyst stage
by next generation sequencing[J]. PLoS One, 2018, 13(8):
€0201652.DOI: 10.1371/journal.pone.0201652.

Liss ], Pastuszek E, Pukszta S, et al. Effect of next-
generation sequencing in preimplantation genetic testing
on live birth ratio[]]. Reprod Fertil Dev, 2018, 30(12):
1720-1727.D0I: 10.1071/RD17428.

Brunet B, Shen ], Cai L, et al. Preimplantation genetic
testing for complex chromosomal rearrangement carriers
by next-generation sequencing[J]. Reprod Biomed Online,
2018, 37(3): 375-382.D0I: 10.1016/j.rbmo.2018.07.001.
Viart V, Willems M, Ishmukhametova A, et al. Germline
mosaicism is a pitfall in PGD for X-linked disorders. Single
sperm typing detects very low frequency paternal gonadal
mosaicism in a case of recurrent chondrodysplasia punctata
misattributed to a maternal origin[J]. Prenat Diagn, 2017,
37(2): 201-205. DOI: 10.1002/pd.4982.

Claustres M, Kozich V, Dequeker E, et al. Recommendations
for reporting results of diagnostic genetic testing (biochemical,
cytogenetic and molecular genetic) [J]. Eur ] Hum Genet, 2014,
22(2):160-170.DOI: 10.1038/ejhg. 2013.125.

McGowan ML, Burant CJ, Moran R, et al. Patient education
and informed consent for preimplantation genetic
diagnosis: health literacy for genetics and assisted
reproductive technology[J]. Genet Med, 2009, 11(9): 640-
645.DO0I: 10.1097/GIM.0b013e3181ac6b52.

Michelmann HW, Nayudu P. Cryopreservation of human
embryos[J]. Cell Tissue Bank, 2006, 7(2): 135-141. DOI:
10.1007/s10561-005-0877-1.

Practice Committee of the American Society for
Reproductive Medicine. Elements to be considered in
obtaining informed consent for ART[J]. Fertil Steril, 2004,
82 Suppl 1: S202-203. DOI: 10.1016/j.fertnstert.2004.05.045.
TRk, 22 R4 SO E SR A R TSR ™ 5 5 Y e i
HZ ). E SRS R4, 2020, 36(11): 1036-1040.
DOI: 10.19538/j.fk2020110102.

Wang XQ, Li D]. Repeated embryo implantation failure,
miscarriage and endometrial immune factors[J]. Chin ]
Pract Gynecol Obstet, 2020, 36(11): 1036-1040. DOI:
10.19538/j.tk2020110102.

BT R, F SR, T BRI . R T3 o A A A 8 2 A
FIA BELIT 5 L3 19 5 e B [)]. o [ S AR 7 Rk
i, 2020, 36(1): 10-15. DOI: 10.19538/}.fk2020010102.
Huang HF, Xu CM, Wang LL. Advances in preimplantation
genetic testing to block the rare diseases in China[J]. Chin
] Pract Gynecol Obstet, 2020, 36(1): 10-15. DOI: 10.
19538/j.fk2020010102.

Schneider F Maurer C, Friedberg RC. International
Organization for Standardization (ISO) 15189[J]. Ann Lab
Med, 2017, 37(5): 365-370. DOI: 10.3343/alm.2017.37.5.365.
Burnett D. ISO 15189: 2003--quality management,
evaluation and continual improvement[]]. Clin Chem Lab
Med, 2006, 44(6): 733-739. DOI: 10.1515/CCLM.2006.126.
Dequeker E, Ramsden S, Grody WW, et al. Quality control
in molecular genetic testing[]]. Nat Rev Genet, 2001, 2(9):
717-723.D0I: 10.1038/35088588.

Berwouts S, Morris MA, Dequeker E. Approaches to
quality management and accreditation in a genetic
testing laboratory[]]. Eur ] Hum Genet, 2010, 18 Suppl 1:
$1-19.DOI: 10.1038/ejhg.2010.104.





