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Clinical Application Assessment of KaryoLite BoBs Combined with QF-PCR in the Detection of Products of Conception
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[Abstract] Objective  To assess the accuracy and discuss the feasibility of Karyolite bacterial artificial
chromosome on beads (KIL-BoBs) and quantitative fluorescent polymerase chain reaction (QF-PCR) in genetic
testing of products of conception (POC) by comparing with the chromosomal microarray analysis (CMA) test
results. Methods Eighty-one cases of abortion samples were collected in the prenatal diagnosis center of West China
Second University Hospital in Sichuan University from May to August 2016, including 61 cases of placenta tissues,
19 cases of fetal muscle tissues and 1 case of fetal liver tissue. KL-BoBs and QF-PCR were used to detect the
samples. The results were compared with those of CMA test to evaluate the accuracy of KL-BoBs and QF-PCR.
Results  Of the 81 POC samples, the results of 70 samples tested by KL.-BoBs was consistent with that of CMA.
Among them, 36 cases were normal karyotype and 34 cases were abnormal karyotypes (aneuploidy). Triploid could
not been detected by KIL-BoBs (the results were shown 2 cases were normal karyotype and 5 cases were
aneuploidy) , whereas CMA and QF-PCR could be detected. Copy number variation of small segments could not
been detected by KL.-Bobs. Four cases of copy number variationwere detected by CMA. Compared with CMA, the
positive coincident rate of KL-BoBs combined with QF-PCR was 91. 1% (41/45), the negative coincidence rate was
100% (36/36). The accuracy rate of KL-BoBs was 86. 4% (70/81), the false positive was 0% and the false
negative was 13. 3% (6/45). Whereas both KL-BoBs and QF-PCR were simultaneously detected, the accuracy rate
would be improved to 95. 1% (77/81). Conclusion The accuracy rate of KL-BoBs combined with QF-PCR was
high for testing early pregnancy abortion tissue. It can be used as a first-tier test.
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Table 1 Results of KL-BoBs in concordance with the CMA reports in

70 cases

Group Karyotype Case
46,XX 17
46, XY 1
47,XY+2

47, XX+4 or 47.XY+4

47,XX+6

47,XY+10

47,XX+11

47,XY+13

47, XX+ 14

47,XX+15 or 47,XY+15
47,XX+16 or 47,XY-+16
47,XX+20 or 47.XY+20
47,XX+21

47,XX+22 or 47,XY+22

45,X0

Nnormal karyotype

Abnormal karyotype

NN = D U1 W = = e R D ©

A 8. 6% (7/81) ek My )L 16- =4k, i &k
MFEA A 6.17%(5/81),
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ER R A 2 B IE R AR 5 Bl AR B AE IR (R 2.
7 Bl L = A5 R 4 QF-PCR ki i .
2.3 KL-BoBs 5 CMA & # NP ERERILER
CMA JtAG H 4 i ¥ DUROZ 59, #5 DUBOR S oy
JIT A R RE A ) 4. 9% (4/81) , 5 fir A Y o 1k S5 8
FEAIY 8. 9% (4/45) , KL-BoBs AREK Hi %8 /N i B
PP DL S 4 IR A ) KL-BoBs £ I 25 4 1
SR NIERW R (K 3., 4 Bl N EE S b, 1 6k
HH i 23 A1 LA O B0 1 R B B Bl RT A OE R R R
Bl e A WL DGV (4-) , 327 B A7 8 3% 6 75 D1 4K
A8 S B T AN — 8 BUW - BULE IE BN L LA X
5B 5
2.4 KL-Bobs BE& QF-PCR 5 CMA b5k

#2 7HIBJL=fE4 KL-BoBs,CMA & QF-PCR # il & 8
Table 2 KL-BoBs. CMA and QF-PCR test results of 7 triploid cases

No. KL-BoBs QF-PCR CMA
Case 2 46.XX Triploidy Triploidy
Case 8 46 ,XY Triploidy Triploidy
Case 10 Trisomy 5 Triploidy Triploidy
Case 18  Trisomy 19 and trisomy 22 Triploidy Triploidy
Case 36 Trisomy 6 and sex chromosome Triploidy Triploidy

abnormalities
Case 70 Sex chromosome abnormalities Triploidy Triploidy
Case 79 Sex chromosome abnormalities Triploidy Triploidy

£3 46 NHTRH KL-BoBs 71 CMA # il 2& R K5 R&R
Table 3 The KL-BoBs and CMA test results of 4 copy number variationand related diseases

No. KL-BoBs CMA

DECIPHER and DGV database retrieval results

Case 6 46,XY

Case 24 46, XY Loss of heterozygosity arr[ hg19]22q11. 21(18.,631,
364-21,800,471)x1 (3 169 kb)

Case 40 46,XX Gain arr[ hg19]Xp22.31(8,099,035-8,614,406)x3
(515 kb

Case 66 46, XY Gain arr[ hgl19]15q11. 2(22,770,421-23,288,350) x3

(518 kb)

Gain arr[ hgl19]2ql1. 1q11. 2(95,372,685-100,
601,321)x3 (5229 kb) arr[ hgl9]2p22. 2p11. 2(37,
480,248-87,053,152)hmz (49 573 kb)

Cognitive impairment, intellectual disability,global
developmental  delay (DGV—) DECIPHER
pathogenicity : probably pathogenic

Velocardiofacial/ diGeorge syndrome(DGV—)

DECIPHER pathogenicity: definitely pathogenic

Intellectual disability, global developmental delay

(DGV + ) DECIPHER pathogenicity: probably
pathogenic

Cerebral palsy,intellectual disability (DGV+)

DECIPHER pathogenicity: probably pathogenic

DECIPHER database: Database of genomic varlation and phenotype in humans using ensembl resources; DGV database: Database of

genomic variants
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*& 4 KL-BoBs BE& QF-PCR 5 CMA Lt %
Table 4 KL-BoBs combined with QF-PCR vs, CMA

KL-BoBs combined

Result Case CMA KL-BoBs with QF-PCR
Normal karyotype 36 + + +
Aneuploidy 34 + + +
Triploidy 7 + — +
Copy number variation 4 + — —
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