5404555 3 1) BN RN === FGERAS B )
20204F3 H Journal of Nanjing Medical University (Natural Sciences ) - 409 -

LI RATA -
FKEERTIGREBZHERATRERXBEREEGRH

#ORL,PFE,E OB FEH

A ERCE S — M BB B2 Wbl 1095 Bat 210029

v

[ E] B RBIER KA A AR 183347 PCR Y, a7 — b | R A0 B 3% R 7 S A R 3t A5 10
FEREEIZ W . AR X 20134 4 7 —20184F 1 F T s BE RIS 58 — R BE e stis il 4 35 kB 58 1 38 41
JRILATEBE RT3 E B A A T R FICT BOtHR AR & B A4 4 P L R &2 i, e a2
KIGAZT IR LA RS SR A gt FK i LA DNA PEEEC, A i Eh S I VE Jy PCR 28 i, 42 22 vh i pH (> 8~
10,973 FGFR3 J2 COL1A2 3L I (W5 B, BLHEAE ROVAR RN 8 WL 3E/KHEA T PCR 4 BT, 477 M S s Wi ; 5489
HAR R IR B B K B R R BRI . S5 R 38 IR LR AR R s PRI RIS R BOE M Rk B AN A 3 451, 4351k T 4
L4, T2 6 el R B AN 30 R R B IE T 1], T EEh g iR .0.20 U/l Promega Tag DNA FEATHE 255 14 1.2 pmol/uL
FHKEEY HRCRRAE . & AR T FoK A IR K b it )L DNA BRRHEBOX P B BB , Joms e oK |
A E Y 5 TSI, 5 A TS WU, il Ll PCR AR R ] B H B AGREAR 22 X Y5 YL, SRR AR A B ) PR P i
SEHESWR

[RIE] B¥AE R FGFR3; COLIA2; F=RTi2Wr ; 2 H 4347

[FEHES] R714.53 [srk#RARRL] A [XE=HE] 1007-4368(2020)03-409-06
doi: 10.7655/NYDXBNS20200319

Direct amplification of amniotic fluid for rapid diagnosis of monogenic genetic diseases of

skeletal dysplasia
HUANG Huan", LU Shoulian, WANG Jue,SUN Lizhou
Center of Prenatal Diagnosis,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study aims to establish a rapid and simple method for prenatal diagnosis of single gene disorders related
to skeletal dysplasia by PCR amplification using amniotic fluid. Methods: Thirty eight fetuses with bone dysplasia diagnosed by
ultrasound from April 2013 to January 2018 were carried out amniocentesis combined with diagnosis of single gene disorders of
achondroplasia, hypochondroplasia, thanatophoric dysplasia and osteogenesis imperfecta in First Affiliated Hospital of Nanjing Medical
University. Amniotic fluid extracted from pregnant women was added to PCR buffer containing neutral salt and other substances
without fetal cell culture or extraction of DNA. The pH value of buffer was controlled at 8-10. The target fragments of FGFR3 and
COLI1A2 genes was amplified by directly adding 8 pL of amniotic fluid to the reaction mixture of PCR amplification and followed by
sequencing to perform prenatal diagnosis. The effect of components in reaction mixture on amplification efficiency in the method was
investigated. Results: In 38 cases of fetal samples, 3 cases of thanatophoric dysplasia (including 1 case of type I and 2 cases of type
I ), 3 cases of achondroplasia and 1 case of hypochondroplasia were detected. The best amplification efficiency was obtained by using
neutral salt buffer, 0.20 U/pL Promega Tag DNA polymerase and 1.2 pmol/pL each primer. Conclusion: This method omits the two
tedious steps, which were amniotic fluid cell culture and extraction of fetal DNA from amniotic fluid. Furthermore , amplification can be
carried out directly without concentration of amniotic fluid. The method shortens the time of diagnosis , saves the cost of diagnosis, and
further reduces the possible cross contamination of samples in PCR processes. It will be a promising, rapid, and efficient tool for
prenatal gene diagnosis.
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Table 1 PCR primers used to amplify the fragments of four kinds of single gene disorders

LR PCR 517 41(5'—3") B KR (C) B/ (bp)
WHREANE F: AGGAGCTGGTGGAGGCTG 57.8 164
R: GGAGATCTTGTGCACGGTGG 60.8
WEEEIT F: ACTGACAAGGACCTGTCGGACC 62.6 286
R: TTGCAGGTGTCGAAGGAGTAGTC 61.1
FEE A IR F: CTGGACGTGCTGGGTGAGG 61.7 449
R: CTGGATGTGGGGCTGTGC 59.7
FMmEEA A MR F: CCCTGCCCTGAGATGCTG 59.2 268
R: TGGGAAGGCGGTGTTGG 60.2
B KB F: CTCTACAGCCCATCACCTCC 56.7 200

R: GGCAGAGGTGGTATTTCAGG 57.0
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Figure 1 Comparison of direct amplification of amniotic

fluid by various amplification systems
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Figure 2 Comparison of amplification of DNA extracted

from amniotic fluid and raw amniotic fluid
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Figure 3 The effect of amounts of enzymes and primers

on amplification efficiency

GL, 2 W 2 BIEEE A B A A AR L, Hi
1 58 7 B s 42 23 JE G L EE B I &= B 5k (A
16.5 mm, ZEMM 11 mm , 55 =% 95 9 mm) , i L/
RN U SIS IR LB GBS L IR
JLZER s 75 1 BB A s IEUK  IG LU K B & &
B s /N, 22 W L BB R B AN A T Y
G L, 7 $E 7R B LIS AR /N B e e 7, Sk ot ey
T, Z I 65 | 7= JE AT X S 2l (& 5A) , 12 Wi 2



<412 - [ S N

404555 3 )
20204F3 A

RE A2 PIFRERAY L™ i 2 MK B
FEy 8 S P2 R LA 4

ABEFTRLIN T 11220 AN E W2 WA s
KBNS (K S), PR BEY 26 LS &R
BN —E (K 4E F) , 2200 A Bk #8517 Ja , X 4R
KA SERR AR S e P — 2 (K1 5B )

3 % i

AT X R s e B AR B2
S B AEE F S A A, SRR SRS A i L
AR AL M7 R At R 2 B2 B ik HZ
T St AN 37 & SR IR LA, 3E 5 #ERT
FEST, B SRR 1 G . BRI IR B 2
NG A M s R A TR AR R 2 W 1 s A
FE LI PR | A R A 238 H R (arrayCGH)
SRR TR0 vk BT TR AR A R U, B AR AR
FEAH IR LI AL W T b | 75 B st AL W I A 7
Ko BABHEERIN (PCR)FASE—Fh A BURIAS
3 H R B HEAR B R (8] PR = 10 i
It AW AT 3 T8OK , BVE 4 DNA 93 H
%, Ao 5 AR R 25 & 5 T 3L K2 R g
ARTIZ I, (0P B N 10~20 mL EKFE
A HHRELDNA J5 , FREAT PCR Y3, DNA 25U 77
FAEBAS R SRR RS ST R
L B — Ry e piR ) IR AR 2, R e —
LB AL DNA gl Ak iR & R Kb T~ e
AT SR BRI 2% 0y T H Shik, B b &, Al
WAE G PR Z RIS XI5, B EE T2
PR, a0 oK /b e L B A EIR LA
TGRS KA 1D 508 R E L
Jol ot R SR A 0 e A A B, SR R DNA S5 34
()RR AR SR 1T, AR ZE DNA 0
PR FHAEAHEA T 4G W] SRR 249 52 56 Hsf [ R
BAS A ] B GRAEAR (] Y 28 S5 5

Bi

A BRI R B AL | BIBEIG X SA A2 R B N KA ARG X ZAG A LR Co il R T A 2O I s D i A A ASER TR T

CTCAGCTACGAGGGTGGGCTT
’ |
CGCCCAGCAGGMTTTGATGATG

|

C

LV L AL XAV Y L] A
CCACAG AGCITGCTCCCCGCA

|

TACTACAAGAIGAGACAACCA A
E
G GACCCCGCGTGTATTCCTG

!

G GACCCCGCGITGTATTCCTG
A BOH R A2 6L (FGFR3 & A 1138 7 #% 17 M G—A %
255 B KT FHAL(FGFR3 £ N 1620 (i i FF#2 G—T R )
C: B & B A4 T MG L(FGFR3 $E 5 7 41 ik 742 (A% IR
CoTZAE) ;D BOLHE L BAS 1B JL(FGFR3 2K 1948 A%
i A—G 2748 ) s E: U & B A4 JL(COL1IA2 JE A 982 i G—T
FAL) s F ol BB A RAHA(COLIA2 2EH ¢.982 7 G—T 578 . #i
AR R
B4 STMBEBERERILEKERA-EIRINEERE
AEZENNE MR (F) B4R
Figure 4 Diagnosis results of five amniotic fluid samples
(A -E) from the pregnancies all diagnosed as
skeletal dysplasia and one blood sample from a

pregnant woman with osteogenesis imperfecta
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Figure 5 Examination results of pregnant women with bone dysplasia and her stillborn fetuses
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