Korean J Leg Med 2014,38:116-120
http://dx.doi.org/10.7580/kjlm.2014.38.3.116

Y A sk v AR A A AP AL AL

O|X|&d" - A}
V. Shinde? - AMS=%
ol

AEdgty o osk ojetw Al Korea
RE | Eda s e A TR T |

A ojeti ol sl 7 ol

DNA Analysis of a Microdeletion Case on Y Chromosome

Ji Hyun Lee?, Hanna Kim?, V. Shinde?, Dong Hoon Shin**, Soong Deok Lee**
‘Department of Forensic Medicine, Seoul National University College of Medicine, Seoul,

*Department of Archaeology, Deccan University, Pune, India
*Institute of Forensic Science, Seoul National University College of Medicine, Seoul, Korea

T ‘Department of Anatomy, Seoul National University College of Medicine, Seoul, Korea

AN

Sgietan 2l zhfet ajnstn

H 420148 62 16Y
= Z:12014d 78 282
AM Sl 20144 8@ 192

HOIK A} : 0] S}

(110-799) MEA| B2 HAUS CHet=2
103X, MESCHErw ofifrfst & ofstul
Al
= .
T3} +82—2—740—8359 chromosome mutations.
FAX : +82—-2—764—8340
E—mail : sdlee@snu.ac.kr
AN E

A7) selolut A 912 gk 1L 913 {314 AAE
735, Bz QL APH O A S Wl T o QAo %
AP Yol FAAo] ooz he H¢ R eet 2
3} mE £52 E 5 U0

QIEQle] A RS of o} 0% 7 A 4 RE $ekd
Z, BAYS P9 Al AR AR By

(©Copyright 2014 by the Korean Society for Legal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
1 1 6 by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

The Y-chromosome, as with other chromosomes in the cell, is subject to mutations.
However, unlike autosomal genes, the Y chromosome does not undergo recombina-
tion, and therefore individuals from different geographical regions may have differing
distribution patterns with respect to Y-chromosome mutations. More detailed knowl-
edge and information regarding Y-chromosome mutations might therefore provide
insights into phylogenetic history and personal identification. Here, we describe a case
study involving genotype-phenotype discrepancy in an Indian male individual. We
found that the mistyping in sex determination was caused by a deletion in the amelo-
genin' Y (AMEL Y) gene. Furthermore, on examining the short tandem repeat (Y-STR)
loci using the PowerPlex® Y23 System, we found four more deleted loci on Yp11.2
(DYS576, DYS481, DYS570, and DYS458) in this sample. We performed deletion
mapping for this sample, and we propose that the microdeletion on the Yp11.2 locus
occurred approximately in the 6.44 Mb to 9.75 Mb region. Previous studies have
reported that the AMEL Y deletion is a common mutation in the Indian population.
Taking into account regional differences, we also analyzed several area-specific Y-

Key Words : AMELY, Y-STR, Deletion, Yp11.2

(short tandem repeat, STR) 237} XXY-& s3It &
A1 Y-STR A& AHEY 23708 FAA =
amelogenin Y (©]8} AMELY) 9} 758 1] & ] 471 2] 5=}
el Aol AEEH A 2 AS e, o] Aks
AMELY null 0% 3F58k3ieh F7H2l A5 Fall %
A AMELY null ‘27 1#], T8t of = B-9)7kx] Ado] o
oft=A1E tetstqlt

Ado] dojt Ao w FAH = Ypll.25-9& Y 449
XA 74 (sex determinating region, SRY) A AFe}= 2

pISSN 2383-5702
eISSN 2383-5710



o] }li= LolARE, oSt At Ak ek
e o) AR Y A1) whek 112 (Yp 11.2) 919
A 3E A4 AlEAl (22te], primer) A E -]l 1z}
T ZdWo], 242 Q13 amelogenin Y gene (AMELY)®]
TEHEA ol A Hofsh A gt A Ko A A3 ]l
239 247} 9l o vk Bk Itk AMELY
L3S Ypl1.2 5919 4 73“—0‘ QUE=Rla 53] oAl ol
ol HAEITRAL Fhet2Y

d el e 123} 3, ol Ak E T
2 X 135} amelogenin F+AAE o] £35to] AH A}

o Eddolef o3 2T 55 FolaAt dk

A 3] AJHS 7F

R

= o
ot

o
=
A E

o

—’&H_, H~l

il
u)
=
=
=

o)

ot

ot

A9

ofrlo} X9 of ] W10 4 54-S vlashs H40
2 AFE S B F ALY AEE o ol §4
Az A Yol A BEE Gl AR AlR9] A
AA STR A7 XX & 2 J
1A A gelo] Fgakqlar, o
At} gL DNA‘L—, =

oA ALE L, AFAES AE7F AR HA
thE RS AQstas BE Q1A Alge e = B2
= LE]MW ArE 2 E e} 2 Bare] o gk ARk Al
e &ae 4 AiEd A EAAS L3
(1nst1tutional review board, IRB) 4] A 275 AZtt.

Ao Az STRAAME PowerPlex® 16 kit (Promega
Corporation, Madison, WI) S A28t} o] 7| Ex= H o34

lr

loxis o 117

Y GAA OMZ Y SaE

[

8} ool x| £3] ARE-H =
STR A5 A = Qloh AlzAPE Asks 3RS A
§-3t] PCR& A3stely, 24st 43 &8 flsto] v
ARE 718G W AL ol A amelogemn"ﬂ*i o4 €]
S AQstas dird e A3k A8 4= 99
t}(Fig. 1). Y-STRZAAF= PowerPlex® Y—23 kit (Promega)
S GA] AzAPE Hshs WS wet ARSIl o] 7B

Y A1) 23709 STR FaAES A4 4 oled],
% thadelel thaiM e wEA el A8S WaEdSolE B
SFAL Y A Gk -9 Fol A AMELYZF 914] g Ypl1.2¢
ZA8= DYS576, DYS481, DYS570, DYS458<] 470¢] &
AR = AHE A& = G THEFig. 2).

o] Ao YA whek F-9) Aale] oo} 7 $A 5 Il

IN-013 PowerPlex 16 1D3.2.0
[ | VWA | [ Dpssii79 |
80 160 240
3200
2400
1600
800
0 - gl 5 ‘_I_
|X 16 8 |14
I
17|

Fig. 1. This electropherogram is a sex typing result using
autosomal test system.

Table 1. Comparison with Those Found in Other Studies on the Basis of STSs Analysis

No. Markers India

Jobling et al. [4]

Lattanzi etal. [8]  Yong et al. [9] Kumagai et al. [10]

DYS456 +
sY877
sY1012
sY716
sY1242
AMELY
sY881 -

DYS458 -

sY939 -

sY1101 -

sY57 - -
sY1293 -

10 sY59 - +
11 sY1243 -
12 sY1244 - +
13 sY714 +

* DYS19 +

Position of deletions (Mb) 6.44—9.75

I+ + +

00O ~NOY Ul PN WN — %

e}

+

6.44-9.17

6.44-9.17 6.44-9.17 6.44-9.14

*: STR loci from PowerPlex® Y-23 kit, others are STS markers.
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Fig. 2. This electropherogram is a DNA Typing result using PowerPlex® Y-23 kit, indicates deletion at locus DYS576, DYS481, DYS570,

DYS458.
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Fig. 3. The deletion map based on
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