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Diagnosis of Common Trisomies and Identification of Parental Origins of Extra
Chromosomes and Stages of Nondisjunction by STR-PCR Analysis

AN Na !, FANG Qun !, WU Xin-yao 2, LIU Qiu-ling ?, CHEN Jian-sheng ', CHEN Jun-hong '
(1. Center of Fetal Medicine, Department of Obstetrics and Gynecology, The First Affiliated Hospital; 2. Forensic
Medicine, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To invesligate the technique of STR-PCR used in diagnosing common trisomies and
identifying the parental origins of the exira chromosomes, as well as the stages of nondisjunction. [Methods] Fifty-
one families (totally 174 samples) were collected, in which 35 families were from prenatal diagnosis group (18
singleton and 17 multiple pregnancies), 16 were from the patients whose chromosomal karyotypes had already been
confirmed as 21 trisomy. STR-PCR technique was used to amplify 4 loci on chromosome 21, 3 loci on chromosome
18 and 3 loci on chromosome 13 to diagnose those chromosomal trisomies as well as the parental origins of the
extra chromosomes and the stages of nondisjunction. [Results] Eighteen cases with typical trisomies were detected
by STR-PCR, among them, there were sixteen trisomy 21, one trisomy 18 and one trisomy 13 respectively, in which
4 were fetuses from prenatal diagnosis. However, a Robertsonian translocation and a mosaic trisomy 21 could not be
detected. Fourteen out of sixteen trisomy 21, one trisomy 18 and one trisomy 13, could be identified the parental
origins of the extra chromosomes as well as the stages of nondisjunction. [ Conclusion] STR-PCR technique is
effective for diagnosing many common typical trisomies, meanwhile, the parental origins of extra chromosonies and
the stages of nondisjunction can be identified. Nevertheless, for mosaic and translocation, this method is limited and
should be improved.

Key words: short tandem repeat; aneuploidy; prenatal diagnosis; parental origin; chromosome abnormality

[J SUN Yat-sen Univ (Med Sci),2005,26(2):214-218,222|

WA E RS 2003-11-03
BN L 974y, & WAL A B B, BB, T 20T, 5ERYEE. E-mail; anan773@hotmail ; com



2 T i, %. STR-PCR AT iS Mo Ly (o bk = 0k B LR B % (1A 5 BB 30 215

RfatkRE RS RARDARBKYEER
A, 21,1813 ZHRGEIERF AR AKX AR
W, Y EBRI T IR AR Wk, B
RS Y LR SR AL R A RERTR, XERLHEEAT R
BEATR A RS, MAHERREREFIEE
4G M EE N (short tandem repeat-polymerase
chain reaction, STR-PCR )2 Wt £ K 12t | AN 55 it
FTHMRRIE IR, AT LR ST Pk | B 3 BSE K/ i B S
IRE MRS EHTRI, APTELRA STR-
PCR AR A & Fp =12 Wis Ak K G JLEE KB
R AT F=ATI2 W, JEXF 18 BlE My R falk
21 ZARMR G TR, BT AW a3
AR =R SIEMIRL A, R AT BT b 3 £ 4k
SUGERIR A B e AR A o B s HE R IA

1 AARAT£

2001 £ 7 H & 2002 £ 5 AEP I KFHE
F-ERESH LB S BET RS EE I
8T SINMRR, 174 HilRed, HARSHFEE. O
HIZWE (35 MR R) BIERIGER 18 MEEW

54 BIREA  BRGIEIR 17 MR F 72 BlEEAFH I
B BARR SRS BER4NMEKFE 201
BA), FREKIETENBEABETE FB/XT
35 % MILRES, RASH 25-42 % 12 14~
30 A, 7€ B #8155 T AT R R Bk o RIS E IR i 2F
|, B ps JLBF I 1~2 mL 8%3E7K 20~30 mL, FHERA
f4ME L 2 mL, #4T STR A F1 3 0 {4 B B 43
Br; RAEFRTATEKSRE M PR E ZE VA G
R ifn sk A0 R A e kR, QB MB Ak 21
ZiRE 16 2 RaEERS R 21 ZHE
ERFR(A8 THEER), HPEE 14 FlELE 1 6
S8 1 BlE-g R 21 =1k, BB E R8I
J& M # 47 STR 23,

2 MEEFE

2.1 STR &K

Al PCR B RY 1 10 4 STR &M A, H
W21 SYfafk 4 NMLE ;13 SRR ALK 3 M
18 S§ k3 AMLE(E 1),

# 1 STRHFFFHEEBHIET WP KA

Table 1 STR specific oligonuclei primers and their locations

Chromosome STR mark Primer sequence (5'-3") Location
D21S811 (F) 5'-TGTATTAGTCAATGTTCTCCAG3' 21q21.3
(R) 5'ATATGTGAGTCAATTCCCCAAG3’
D21S167 (F) 5'TCCTTCCATGTACTCTGCA3’ 2192222
21 (R) 5'TGCCCTGAAGCACATGTGTY
D21S1411(F) 5'ATGATGAATGCATAGATGGATG3' 219223
(R) 5'AATGTGTGTCCTTGTTCCAGGC3’
D2181414(F) S'AAATTAGTGTCTGGCACCCAGTA3’ 21q21.2
(R) 5’CAATTCCCCAAGTGAATTGCCTTC3’
DI18851 (F) 5'CAAACCCGACTACCAGCAACS’ 18q21.33
(R) 5'GAGCCATGTTCATGCCACTG3’
18 D18S386 (F) S'TCAGGAGAATCACTTGGAAC3’ 18q22.1-22.2
(R) 5'TCCATGAAGTAGCTAAGCAG3'
D188535 (F) 5'TCATGTGACAAAAGCCACAC3' 18q12.2-12.3
(R) 5'AGACAGAAATATAGATGAGAATGCA3’
D138256 (F) S'CCTGGGCAACAAGAGCAAAY 13q14.1-22
(R) 5'AGCAGAGAGACATAATTGTG3'
13 D13S631 (F) 5'GGCAACAAGAGCAAAACTCT3' 13931-32
(R) 5'TAGCCCTCACCATGATTGG3’
D13S317 (F) 5'ACAGAAGTATGGGATGTGGA3' 13q22-q31

(R)

S'TGGCTTTTAGACCTGGACTG3'
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Fig. 1 STRD21S11 genetic typesin a trisomy 21 family

Lane 1: father; lane 2: mother; lane 3: trisomy 21, 3 bands; Lane L: mixed

D21S11 allelic gene ladder
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Fig.2 STR D21S1414 genetic types in a trisony 21 family
lane L: mixed D21S1414 allelic ladder; lane 1: father; lane 2: moth-
er; lane 3: trisomy 21, a high density band
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Fig.3 STR genetic types in a trisomy 18 family
Fetus had 3 bands in DI18551 loci
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Fig. 4 STR genetic types in a trisomy 13 family
Fetus had 3 bands in D135631 and D135256
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Table 2 Origins of extra chromosome 21 and stages of nondisjunction

Zygole

n Origin of exlra Maternal age Paternal age D21 D21 D21 D21 Nondisjunction

chromosome ST 1414 Sla11  S167 stage
1 M 29 30 Hi Ht Hm Ht MI
2 M 29 28 Ht Ht Ht Hm MI
3 M 28 27 Ht Hi Ht Ht MI
4 M 28 30 Ht Ht Ht Hm MI
5 M 29 29 Ht Hi Hi Ht MI
6 M 23 26 Ht Ht Hm Ht MI
7 M 28 30 Ht Ht Hm Ht MI
8 M 23 25 Ht Ht Ht Hm M1
9 M 25 27 Hm Hm Hm Ht M
10 M 26 29 Hm Hm Ht Ht MI
11 M 29 31 Hm Hm Ht Hm MI
12 M 22 26 Hm Hm Hm Hm Mitosis
13 F 28 31 Hm Hm Ht Ht MI
14 F 29 31 Hm Hm Ht Ht MI
15 Unknow 29 30
16 Unknow 30 30

M: mother; F: father; MI; miosis [ ; M1 ; miosis . Hi: heterozygosis; Hm: homozygosis
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