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Application of SNaPshot assay in the noninvasive prenatal detection of trisomy 21
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[Abstract] Objective;Non-invasive prenatal diagnosis of chromosome aneuploidies has been achieved by measuring the ratio of two
alleles of a single nucleotide polymorphism (SNP) in circulating placental mRNA (the RNA - SNP allelic ratio approach) in maternal
plasma. This research is conducted to develop a rapid,accurate and cost-effective assay for the non-invasive prenatal detection of fetal
trisomy 21. Methods: Maternal plasma samples were collected from 50 eupliod pregnancies (gestational age range: 15 to 21weeks)and
13 trisomy 21 pregnant cases(gestational age range: 19 to 26 weeks). With the application of Multiple-SNaPshot assay in measuring five
SNP allelic ratios and heterozygosis for the chromosome 21 transcribed placenta-specific-4 (PLAC4) mRNA in maternal plasma,we
successfully achieved noninvasive prenatal detection of trisomy 21 in cases with the heterozygous SNPs on PLAC4 mRNA. Also the
genotypes of the SNPs located in the transcribed regions of the gene PLAC4 were detected in population samples collected from 200
voluteers in Southeast China by SNaPshot assay. Results;: PLAC4 mRNA was detected in peripheral blood of all pregnant women. Of all
63 singleton pregnancies, 17 gravidas were found at least one heterozygous SNP on PLAC4 mRNA in maternal plasma. Among them,3
pregnancies with a trisomy-21 fetus and 14 pregnancies with an euploid fetus were detected by the analysis of the RNA-SNP allelic ratio.
The highest heterozygosity frequencies of five SNPs on gene PLAC4 were Rs8130833 and Rs4818219,which were estimated to be
0.278,0.343, respectively. Conclusion: The plasma placental RNA allelic ratio can be used for noninvasive prenatal detection of Downs
Syndrome, if SNPs on PLAC4 mRNA in maternal plasma are heterozygous. The two SNPs with higher heterozygosity frequencies on gene
PLAC4 were Rs8130833 and Rs4818219 in population of Southeast China.
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AR LE T, FLL 16 000 g 4°CESL> 10 min;
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H TOYOBO S s Goxd iR FEA) RNA
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Table 1 PCR primers for 5 SNPs and concentrations of primers

SNP {37 55, F51(5'—3")
Rs8130833 Ll ATAGGCATGGGGACAACAAG

T  AGTAACGTGATCCAGTATAGAGCCAT
Rs9977003 LI TGGGCAACAAGGTAACCACT

T GTGTTGGGCAAGTGGAAAAC
Rs59066201 LI TTCCAGGAACCATCGGCA

T  CTGCTTCAGCTTTGTGTGGGT
Rs4818219 Ll ATTTACAGATGAGGAAACAGAGGCT

T TTTTGAATCAGAAAAGCCACTGAC
Rs3804026 LI CAACAAGGCCATTTCCCAAG

T TATACAACCTCGGCGCTGC

SOWZHR B (pmol /L)

1.2.4 %% PCR ¥ ¥ A 47 # (touch-down)
PCR W B AR .10 pl, R KR .02 pl
TransTaq DNA Polymerase (1 U),1 pl 10xTransTaq

DNA Polymerase buffer,0.2 pl dNTP Mix(10 wmol/L),
0.2 pl primer Mix (£5[ZMEWFK 1),2 pl cD-
NA,4xH ddH,0 #ME . £ PCR X H touch-down 2
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Table 2 Characteristics of the five SNP markers in this study

SNP fiisd A5 HE N R

PATRILIE ARG | MIF 3 (5'—3")

FEMR=4 K JE (bp)  Snapshot I (4,

Rs8130833 A/G TTTTTTTTTTTTTTTTTTTTCATGTTTAGGCCAGATATATTCGTC 45 W /8%
Rs9977003 A/G TTTTTTTTTTTTTTTTTTTGATATTTACACCTTGTGGCCC 40 AWE
Rs59066201 A/C TTTTTTTTTGCAACGACTCCAAGTGTGACC 30 AV
Rs4818219 A/G TTTTTGTGTGGCTTGCGCAGTG 22 W/ sk
Rs3804026 A/T TTTTTTTTTTTTTTTCCCTTTATGGTACCCTGGAA 35 41 /5%
¥ : 95°CHIAEE 5 min, 95°CAEME: 30 s, 63~57°CiE k 3 Snapshot HE AN} 50 #1]%} R4 BEAS PLAC4
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Figure 1 The results of genotyping detection by SNaPshot assay




E3dEESH
2014 4F 5 A

# X5 N Multiple-SNaPshot $ R TG A ™ Fir ke 0 i [R5 A ik

—-667-

2.2 PLAC4 £ 5/ SNP 4% &0 Je 55 45 R o7

K H SNaPShot £ A X 75 g HiIX. 200 24 (4K
PLAC4 B:[H | 5 4~ SNP i s AT A 438, 2551
Rs8130833 Rs4818219 [ 4% & J& 43 % 4 0.278 .
0.343; HAY7 A5 Rs9977003 . Rs59066201 .Rs3804026
ik 0,
3 3 g
3.1 %% SNaPShot K & & #2

SNaPshot Jz N &% X A1 SNP A3 s 75 H:
USRI 1 AR S RS Y, 7E Ampli-
Tag AT 4 FOAFZECIRICHT dANTP /EHITF,
&5 1M 54 B HAD DNA Biti4hs, BE eS|
Pt 3" A s A A B S 0 BRI L R RIS R
1CAY dANTP &SN RIS 38 3 5OEH I R 48 R
AR DL X S AN R i . HA O AR IC A e i
Yrid ik DNA W PAGHA T B B UK T, Hrh 4l
T-RIM LG A TR DU 38 A F 24> SNP
A7 TR A0 RS ST 0 FH T O 048 2R e
(I QT [EIHEZEGAR ) Y2 AR I e Y Jefafk
BT SN I [R] e 119 & RO S B A 22 A0, W 12
3.2 PLAC4 A RH A LR

X} 63 B2 i1 3K AE AR PLAC4 | 5 > SNP {37
MBS R, BRI o PLAC4 I SNP 4543 5
DAL LU 2108 0B ] 0 W7 1 FEAH N iR L 21 5 e AR i
AEXT B 82, X 17 461 SNP Hof 2% & BRI S I REAS | 3
of B A LUK IETE LUAE BT H0 LA 6 BE PR LR
WL 14 BEAEARG LA 3 4] 21 =KL, B2 1
BIAFR ORI 0 P PEREAS | B2 W R A S5
PESF N 25% 28%; XF PLACA |44 RIREA T
2B R R PR 100% , XA
[] T IS A= A ic ke A i Qi A e 2, %t
I HL XA PLAC4 JE[A I 5 A4S SNP {7 S 24 &
BEBF 5T & B, PLAC4 | 5 i 5 v Rs8130833,
Rs4818219 M2 & B i s, HARNL K Rs9977003
Rs59066201 . Rs3804026 7 75 rd Hb X AN BEH 42 A
RN #5278 Rs8130833  Rs4818219 #53d TiZ A
TRV S TCAHE 7= BRI FR 25 A AE A SE PR L

SNaPShot i 7 4 A 2 — i 45 s 19 56 ]
SR BRI Z N PR FLAT W8 e T
HAh Z A i AR e 8 0 SRR I E
Py A D105 Ty T, AH T A 5 AR S A T
TS P RA BEEE R HL UK (DGGE) BRI ME Bt K £
SPESHT (RFLP)ZET &, SNaPshot T A BEAE 3 4

PR Wi i S R AT RIS, (I 07 1 A5 3
EFEA R ARWFSE R 2 F SNaPShot A Al 1
J W i A RO A 35 DA LR M T S BTGB 7= iy i
JEERZE AR, K (1 17 B4 4 R SNP REA | 4%

P 5 A K e AR T BT 25 R AH — 3, B4, %
HARIE T [F IR 224~ SNP A7 5 7 [/l — 52 o 48 PN
T, 38 9/ S S A4 72 FH £ DA 45 98, SNaP-
shot I FITHFE, FIEAAFEMBTIE43 BTk digital PCR %
FHELS AR T 10885 S SEB LA ; 7341, SNaPShot X
IO 7= 1) T 20 A FL K A BT AR X, X fdl
JF IR B S A AP R B, EDWBH T, 4R
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