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Abstract: [ Objective] To investigate the diagnostic efficiency of noninvasive preimplantation genetic testing for aneu-
ploidy (niPGT-A).[Methods] A total of 24 blastocysts diagnosed as aneuploid or mosaic by initial trophectoderm biopsy
(TE1) preimplantation genetic testing for aneuploidy (PGT—A) were donated by 11 couples with reciprocal translocation
or Robertsonian translocation. All the PGT cycles were performed at Center for Reproductive Medicine in the Sixth Affiliat-
ed Hospital of Sun Yat—sen University from July 2018 to July 2019. The 24 frozen—thawed blastocysts were reanalyzed by
trophectoderm re—biopsy (TE2) , inner cell mass (ICM) biopsy and collection of spent blastocyst culture medium/blasto-
coel fluid (BCM/BF) using Next Generation Sequencing (NGS) platform. With the corresponding ICM result as the actual
chromosomal status, the karyotype concordances with corresponding ICM were compared among TE1, TE2 and BCM/BF
sampling. [Results] The karyotype concordance rates of TE1, TE2 and BCM/BF with their corresponding ICM were
66.7%, 87.5% and 79.2%, respectively (P>0.05). No statistically significant difference was found between any two
groups (P>0.05). [ Conclusions] niPGT-A by using BCM/BF could achieve similar diagnostic efficiency as TE2-biopsy
PGT-A and ICM-biopsy PGT-A.
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Tablel Karyotypes of couples who donated embryos for re—analysis

Female karyotype Male karyotype Number of No.of Number of
couples embryos  donated embryos
46,XX 46,XY,t(7;17)(q11.21;¢25) 1 01, 02 2
46,XX,1(1;2)(p32;pl1.2) 46,XY 1 03, 04 2
46,XX 46,XY,t(4;21)(p12;q22),13pstk+ 1 05, 06 2
46,XX 46,XY,1(1;5)(q36.1;q22) 1 07, 08 2
46,XX,t(5;12)(q11.2;p11.2) 46,XY 1 09, 10 2
46,XX 46,XY,t(3;11)(p23;q13.3) 1 11 1
45,XX,der(13;14)(q10;q10) 46,XY 1 12, 13 2
46,XX 45,XY,der(13;14)(q10;q10) 2 14~16 3
45,XX,der(13;14)(q10;q11) 46,XY 2 17~24 8
Total 11 24

A ) 5 A 3 AN REAR YR — 35, 1T RS2 BRI DNA
YRR, FARRER) .
23 HEZE—EER LR

2 3 fF 78, TEL, TE2 K BCM/BF 5 A I A
ICM Ao A% B — 4350 R 66.7% ,87.5% ,79.2% (4=
#B, P>0.05) AR B ML Z B 2= R A G FE X
(P>0.05).
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Table 2 Results from TE1 biopsy, TE2 biopsy, BCM/BF and ICM biopsy
No. of
TE1 TE2 BCM/BF ICM
embryos

01  +7q(ql1.21—q36.3,~96M,X3) +7q(x3) +7q(x3) +7q(q11.23—>q34,~65Mb,x3)
-17q(g25.1—425.3,~10M,x1) - - ~17q(q25.1—>qter,~10.0Mb,x1)

02 -7q(ql1.21—q36.3,~96M,x1), ~7q(x1) ~Tq(x1) ~7q(x1)
+17q(q25.1—q25.3,~10M,X3) = +17q(q24.3—25.3,~10Mb,X3) +17q(q11.2—q21.31,~17Mb,x4)

03 -1p(p36.33—p32.3,~53M,x1) -1p(p36.32—p32.3,~50Mb,x1) -1p(p36.32—p32.3,~50Mb,x1) —1p(p36.32—p32.3,~50Mb,x1)
+2p(xd), +2¢(x3) +2p(x4) +2(x3) +2p(pter—p12,~76Mb,x4) +2p(x4),+2q(x3)

+2q(x3)

04 -1p(p36.33—p32.3,~53M,x1) -1p(p36.32—p32.3,~50Mb,x1) -1p(p36.32—p32.3,~50Mb,x1) —1p(p36.32—p32.3,~50Mb,x1)
+2p(pter—p12,~84M,X3) +2p(X3) +2p(p25.1—p12,~76Mb,x3) +2p(X3)
+16(x3) +16(x3) +16(x3) +16(x3)

05 +4p(x3),+4q(q13.3q35.2,~117M,x3,  +4p(X3) +4p(p16.1—p15.2,~18Mb,x3) +4p(X3)
mos,~60%) -21q(q21.3—q22.2,~11Mb,x1)  -21q(q21.3—¢22.2,~11Mb,x1) ~21q(q21.3—q22.2,~1 1Mb x1)
-21q(q21.3—qter,~17.4M,X1)

-Xq (q21.1—q28,~78M,x1,mos,~60%)

06 +4g(x3) +4q(x3) +4q(q12—q28.3,~86Mb,X3,mos,~60%), +4q(X3)
—21¢(q11.2—q21.3,~16.2M,x1) ~21q(q11.2-q21.3,~16Mbx1)  +4q(q28.3—q35.2,~52Mb,x3) ~214(q11.2-q21.3,~15Mb,x1)

~21q(q11.2—g21.3,~16Mb,x1)

07  -1p(p36.33—p36.21,~14.8M,X1) —1p(p36.32—p36.21,~12Mb,X1)  +5q(q23.2—>q31.1,~11Mb,x3) +5q ~1p(p36.32—p36.21,~11Mb,x1)
+5q(q23.2—>q35.3,~57M,X3) +5q(q23.2—q35.3,~58Mb,x3)  (q31.1—q35.2,~40Mb x3) +5q(q23.2—35.3,~57Mb,x3)

08 +8(x3) +8(x3) +8q(q22.2—>q24.3,~41Mb,x3,mos,~60%)  +8(x3)

09 —5q(ql3.2>q35.3,~110Mb,x1) -5q(q13.2q35.3,~110Mb,x1)  -5q(q13.2—q35.3,~110Mb,xX1, mos,~60%) —Sq(ql4.3—>q31.2.~57Mb.x1)
+12p(p13.33—p12.3,~18Mb,x3) +12p(p13.33—p12.3,~18Mb,x3) —54(q32—q34,~22Mb.x1)

10 2q(q14.2—q31.2,~58Mb,X1,mos, -5q(q13.2—q35.3,~110Mb,x1) -5q(q13.2—q35.3,~110Mb,x1) +12p =5q(q13.2—q35.3,~110Mb,x1)
~70%).2q(q33.3—q37.3.~35Mb.x1)  +12p(pl3.33—p12.3,~18Mb,x3)  (p13.33—p12.3,~18Mb,x3) +12p(p13.33—p12.3,~18Mb,x3)
=5q(q13.2—q35.3,~110Mb,X1)
+12p(p13.33—p12.3,~18Mb,x3)

11 -3p(p26.3—p24.1,~29Mb,x1) —3p(p26.3—p24.1,-29Mb,x1)  -3p(p26.3—p24.1,~29Mb,x1) —3p(p26.3—p24.1,~29Mb.x1)
+11q(q13.5—+q25,~59Mb,x3) +11q(q13.4—q25,~59Mb,x3) +11q(q13.4—q25,~59Mb,x3) +11q(q13.5¢25,~58Mb,x3)

12 46.XY.=5(X1.mos.~40% 46,XY 46,XY 46.XY

13 +1(x3) +1(x3) +1(x3) +1p(x3), +1q(%3,mos,~70%)

14 46.XX.=Xq(X1.mos.~30% 46,XX 46,XX 46,XX
+18q(X3.mos,~30%
+21(X3.mos.~30%

15 -16(x1) -16(x1) -16(x1) ~16(x1)

16 46.XX.-Xq 46,XX 46,XX 46,XX
(q23—q28.,~41M,x1.mos,~50%)

17 +13(x3) +13(x3) +13(x3) +13(x3,mos,~70%)

18 -14(x1) ~14(x1) —14(x1).-X(x1) —14(x1)

19 47XY, +13(x3) 47,XY, +13(x3) 46, XX,~Xp (1,m0s,~50%)" 47XY, +13(x3)

20 +22(x3) +22(x3) ~1p(p31.1—p13.3,~30Mb 1), +22q(q11.22—¢12.3,~15Mb,x3)

~1q(q31.1—>q41,~32Mb,x1),
~2q(q32.1—q37.1,~47Mb,x1),
+4q(q22.3—q31.22,~51Mb,X3,mos,~60%)
+22(X3)

21 +10p(pl5.3—pl1.22,~34M,x3) -10q(x1) -10(x1) ~10p(x1,mos,~50%)
~10g(x1) ~10g(x1)

22 +9p(x3,mos,~60%) -13(x1) ~13(x1) ~13(x1)
~13(x1)

23 +13(x3) +13(x3) +13(x3) +13(x3)
+16(x3) +16(x3) +16p(x3,mos,~60%) +16(x3)

+16q(%3,mos,~70%)
24 -13(x1) ~13(x1) ~13(x1) ~13(x1)

TE, trophectoderm; BCM/BF, blastocyst culture medium/blastocoel fluid; ICM, inner cell mass; The karyotype results in
blond font represent the karyotype concordance with corresponding ICM ; the underline indicates the false positives in TE1 re-

sults; " indicates the gender discrepancy.
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Table 3 Comparison of karyotype concordance among TE1, TE2, BCM/BF and ICM samples

TE1 and ICM

TE2 and ICM

BCM/BF and ICM X P

66.7(16/24)

Karyotype concordance rate

87.5(21/24)

79.2(19/24) 3.051 0.217

There was no statistically significant difference in karyotype concordance between each two groups (all, P>0.05).
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