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The spectrum of 5p deletion in Korean 20 patients with Cri du chat syndrome

Sang-Jin Park1’2, Sook-Ryung Kim1, Kum-Nyeo Baek1, Joon-No Yoon'
Eun-Jeong Jeong1, Ji-Eun Kown? and Hyon J. Kim'

1Department of Medical Genetics, School of Medicine, Ajou University, Suwon, Korea
MG MED, Inc., Seoul, Korea

Purpose : Cri-du-Chat syndrome (CdCs) is a rare but clinically recongnizable condition with an esti-
mated incidence of 150,000 live births. T he clinical characteristics of the syndrome include severe psycho-
motor and mental retardation, microcephaly, hypertelorism, hypotonia, and slow growth. Also the size
of the chromosome 5p deletion ranges were known from the region 5p13 to the terminal region. In this
study, we report the spectrum of 5p deletion in Korean 20 pts. with CdCs and genotype-phenotype asso-
ciations in CdCs.

Methods : In order to delineate genotype-phenotype correlation, molecular cytogenetic studies including
GT G banding and clinical characterization were performed on Korean 20 pts with CdCs including parents.
CGH array and Fluorescence in situ hybridization (FISH) analysis were used to confirm a terminal dele-
tion karyotype and map more precisely the location of the deletion breakpoint.

Results : Molecular analysis of the spectrum of 5p deletion revealed 9 pts @5%) with a del (5) (p14),
7 pts. 35%) a del (5)(P13), 3 pts. (15%) a del 6)(P15.1) and 1 pt. 5%) a del ) (P15.2) in 20 pts with
CdCs. 4(20 %)pts were identified to have additional chromosome abnormalites of deficiency and duplication
involving chromosomes of 6, 8, 18, & 22. Parental study identified 3 familial case (2 paternal and 1 maternal
origin) showing parents being a balanced translocation carrier. And the comparison study of the deletion
break points among these 20 pts. with their phenotype has showed the varying clinical pheno-types in
the CdCs critical region.

Conclusion : The characterization of 5p deletion including parental study may help to delineate the ge-
notypephenoctype correlation in CdCs. Also these molecular cytogenetic analyses will be able to offer better
information for accurate genetic diagnosis in CdCs and further make possible useful genetic counseling
in pts. and family.

Key Words : Cri du Chat syndrome, 5p deletion, Molecular cytogenetics, Genotype-phenotype correlation,
CGH array, Fluorescence in situ hybridization
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A8k 0}‘43} CGH (comparative genomic hybridization)
array-21S HI 53 51 A 9] A A (Whole chromosome
painting probe) ¥ ET So]4 T A} (telomere specific

probe)E ©]€-3F FISH (Flouorescence in situ hybridization)
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2E G-bandings ©]83 AlE/-Ae E43 CGH array
2 59 AAAe] ©eke] telemere specific probeZ ©]-&-3F
FISH (Fluorescence in situ hybridization)#41& A=

A4 B985 24 2 glskiivh dAe EF % Y
2005 International System of human Cytogenetic Nomen-
clature ISCN)®| Tfobs wWakth e AAbe 42 A

Gz ANF HEFE phytohemagglutin (PHA) .2 2]
7t Fo] thymidine (SIGMA)S #7Fsk & 17A17F
ST
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St FISH (Fluorescence in situ hybridization) %41 2.2 58
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|3 BFAIA 53 G 9] vheko
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AAZ171 8 AR 70%, 80%, 95
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(Q-BIOgene) 10 uLE 96CelA 53 WAAAIZ b 37C

of| A 15352t preaneal AlFH T WA E &2Fo]=& 37T hot
plate?lol A diamond penl® FEAE Ao preaneal ¥
probe 10 uLE 7}8 $ 24X24 cover glass & &
cementZ 315 37C humidity 3+ AElZ 12417 < 6t

32 A13&A T} 2) Post hybridization 37°C 1X washbuffer
] A T 3 cover glassE FAI2H A woldl 3 65T
X wash bufferell 523+ =AISHA 1 5 &2 1X PBD
ol %7& FAIEE & Ao ALollA 74&6}1 DAPI 10 uL
73k T 24X24 cover glass® € HA LR

Al

st

ZINE B 28957

Q31 rubber

=L

31 sealing §F %

.Q_
=



20 EAL0|A{e] 5p HA ek 24 135

= A h=4

127004 WEbskem, A= 27 9%

Tkt 209 ghatell ik A B4 23 del

g (45%) = 7Hd wekem, del(5)(pl3)ol 7 (35 ””"]

%), del(5)(p15.1)(15%)°] 34, del(5)(p15.2)°] 18G5 %) +

I8k tH(Table 1, 2, Fig. 1, 2). Fig. 1. An ideogram of the distal portion of 5p is shown. 20 pa-
AT AdE A= o0 F 128 o= o] tients with 5p deletions. The black bar represents the location of

chromosomal material in each case.
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Table 1. Summary of 20 Patients with bp Terminal Deletions
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# Patient Karyotype Phenotype
1 M/2y 46,XY,del(5)(p13.2) CC, MC, TD, DD, PR, SD
2 F/3m 46,XX,del(5)(p13) CC, MC, TD, PR, SD, MR, FTT, Hypertelorism
F/1d 46,XX,del(5)(p13) CC, MC, TD, Small for gestational age, skin
tag on Rt cheek
4 F/1m 46,XX,del(5)(p13.3).ish del(5)(TEL5p-) CC, MC, TD, DD, PR, MR
5 F/2y 46,XX,del(5)(p13) CC, MC, TD, SD, moon-like face, Hypertelorism
6 F/1d 46,XX,del(5)(p13) CC, MC, TD, Perinatal asphyxia
7 F/3m 46,XX,del(5)(p13).ish del(5)(TEL5p-) CC, MC, TD, DD, PR, SD,
8 F/dy 46,XX,del(5)(p14) ‘cry:weak”, MC, TD, DD, PR, SD, MR
9 M/3y 46,XY,del(5)(p14) CC, MC, TD, MR, Language delay
10 F/2ed 46,XX,del(5)(p14) “No cry”, TD, Hypertelorism, ear deformity
11 F/1d 46,XX,del(5)(p14) CC, MC, TD, Simian line
12 M/6y 45,XY,-5,-22, +1(5:22)(p14;011.2) “No cry”, MC, TD, DD, PR, SD, Hypertelorism
13 F/1d 46,XX,der(5)t(5;18)(p15.1;p11.2) CC, MC, TD, DD, PR, SD, MR
14 F/1.3y 46,XX,der(5)t(5;15)(p15.1:022),der (15)r(5;15)(p15.1;p13022) CC, MC, TD, PR, SD, Hypotonia, FTT
ish der(5)t(5;15)(TEL5p-), der(15)r(5;15)(WCP15+)
15 F/1.3y 46,XX,del(5)(p15.2) CC, MC, TD, DD , PR, SD
16 M/10m 46,XY,del(5)(14) CC, MC, TD, DD, Hypotonia, strabismus
17 F/1.3y 46,XX,del(5)(p15.2) DD, MC, MR, SD, Hypotonia
18 M/30d 46,XX,del(5)(p14).ish del(5)(TEL5p-) CC, MC, TD, MR, skin tag on Lt ear
19  M/ly 46,XY,del(5)(14) CC, TD, Hyotonia, Hypertelorism, ear deformity
20 F/5.6 46,XX,del(5)(p15.1)ish del(5)(p15.1)(D5S17-) CC, MC, TD, MR, Hypertelorism, Hypotonia,
strabismus

Abbreviations : CC, cat-like cry; MC, microcephaly; TD, typical dysmorphism; DD, developmental delay; PR, psychomotor retardation;
SD, speech delay; MR, mental retardation; FTT, failure to thrive
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Table 2. Summary of 5p terminal deletions in 20 patients including parents

Method & Result

# Karyotype Parents” Karyotype GTG FISH probe  CGH Finding
banding  TEL5p-/WCP  array (A) (B) (C)
1 46,XY,del(5)(p13.2) none + +
2 46,XX,del(5)(p13) father;46,XY/mother ; 46,XX + +
3 46,XX,del(5)(p13) father;46,XY/mother; 46,XX + +
4 46,XX,del(5)(p13.3).ish del(5)(TEL5p-) father; 46,XY/mother ; 46, XX + + +
5 46,XX.del(5)(p13) none + +
6 46,XX.del(5)(p14) none + +
7 46,XX,del(5)(p13).ish del(5)(TEL5p-) father;46,XY/mother; 46,XX + +/+ +
8  46,XX,del(5)(p14) father ;none/mother ; 46,XX + +
9 46,XX,del(5)(p14) father;46,XY/mother; 46,XX + +
10 46,XX,del(5)(p14) father;46,XY/mother ; 46,XX + +
11 46,XX.del(5)(p14) none + +
12 45,XY,-5,-22, +1(5;22)(p14;011.2) none + +
13 46,XX,der(5)t(5;18)(p15.1:p11.2) father;46,XY,t(5;18)(p15.1;p11.2)/ + *a
mother ; 46,XX
14 46,XX,der(5)t(5;15)(p15.1;022),der(15) father;46,XY/mother ; 46,XX + + +
r(5:15)(p15.1:p13022) ish der(5)t(5:15)
(TEL5p-), der(15)r(5;15)(WCP15+)
15 46,XX,del(5)(p13) none + +
16 46,XY,del(5)(14).ish del(5)(TEL5p-) none + + +
17 46,XX.del(5)(p15.2) father: 46,XY/mother ; 46, XX + +
18 46,XX,del(5)(p14).ish del(5)(TEL5p-) father;46,XY/mother; 46,XX + + +
19 46,XY,del(5)(p14),dup(8)(p22) father;46,XY/ + + *b
mother;46,XX,t(5;8)(p14;p22)
20 46,XX,del(5)(p15.1),dup(6)(a26) father;46,XY,1(5:6)(p15.1:026)/ + *a

ish del(5)(p15.1)(D5S17-)

mother ; 46,XX

Fig. 2. Karyotype and FISH analysis using Cri-du-chat region Probe in a patient with Cri-du-chat
syndrome. (A) (subject 7). 46,XX,del(5)(p13), (B) FISH with Cri-du-chat Region Probe: arrow

indicates a deletion of the Probe(D5S817-) in a chromosome 5.
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Fig. 3. (A) 46,XX, der(5)t(5;15)(p15.1;022), r(15)(p13022), (B). FISH with telomere
specific DNA probe, chromosome 5 pter, red, (C). FISH with whole chromosome 5 painting
probe, (D) FISH with whole chromosome 15 painting probe.
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Fig. 4. (A) 46,XX, der(5)t(5:18)(p15.1;p11.2), (B) FISH with telomere specific DNA probe,
chromosome 5 pter, red, (C) FISH with whole chromosome 18 painting probe, (D) 46,XY,
der(5)t(5;18)(p15.1;p11.2), (E) FISH with whole chromosome 18 painting probe.
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Fig. 5. (A) 46,XX, del(5)(p15.1),dup(6)(a26) (B) father of translocation carrier, 46,XY,t

(5:6)(p15.1;026).
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Fig. 6. An ideogram represent of deletion 5p and duplication 8p originate from mother of
translocation carrier, t(5:8)(p14;p22). The red box of right represents duplication 8p of

chromosomal material in case.
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5p 15,2 deletion (RP11-80F6)
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Fig. 7. Ratio plots from CGH array data for whole chromosomes (subject 17). Chromosome 5 shows three clone deletion including RP11-

80F6 on the p-arm (15.2).
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