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Significance of Y Chromosome Loss in Hematologic Malignancies
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Loss of chromosome Y (-Y) is one of the most common somatic genomic alterations in the male hematopoietic system. However, it has been widely
debated whether -Y is an aging-related phenomenon or a disease-associated abnormality. Literature reviews, recent molecular genetic findings,
and cytogenetic data obtained from the Dong-A University Hospital over the last 12 years supported that 75—100% of metaphases with isolated -Y
were primarily associated with myeloid malignancies, including myelodysplastic syndrome. Thus, we need to monitor the frequency of -Y in pa-
tients with unexplained causes of anemia or cytopenia. We observed that in our hospital, more than 75% of -Y cases were diagnosed in patients
with non-Hodgkin lymphoma or multiple myeloma, raising concerns on the disease development process when considering the increasing preva-
lence of these diseases in the aging population. -Y in peripheral blood has been associated with an increased risk of mortality, lower life expectan-
cy, autoimmune disorders, cardiovascular diseases, diabetes, and hematologic malignancies. Y chromosome genes are known to be expressed in
reproductive tissues. Therefore, it is crucial to maintain a regulated balance between the expression of X and Y homolog genes for men to remain

healthy.

Key Words: Y chromosome loss, Hematological malignancies, Clinical significance

=
=
!
=2
Rl
mﬂ’.
N
i)
rlr
N
N
oz
ot
L
_)ﬂ_’,
=
=
Jo
R
°
o
olN g
o
. Lo
o

4>
1o
B3
[
M
e
o
r2 oo
ﬁ
>
H
fd
1
2
o)
Aok
o
)
N

_°|lt
o
I
)
£
5
lo
ox
o
=
2
>
H
i
o
9
o
u
ul
o
2
2
oflt

&
Lo
r U
o_>,: o:
=
M
2 or
N
-
Shs
_0|L
N
2
S
o
4
H1
x0,
Ko}
3|
-
O
JOI'
ottt
Shs

=S Y | K =S e
T
oS
©
T

Corresponding author: Jin-Yeong Han, M.D., Ph.D.

1) https://orcid.org/0000-0003-0280-2739

Department of Laboratory Medicine, Dong-A University College of Medicine
26 Daesingongwon-ro, Seo-gu, Busan 49201, Korea

Tel: +82-51-240-5323, Fax: 051-255-9366, E-mail: jyhan@dau.ac.kr

Received: June 15, 2021
Revision received: July 6, 2021
Accepted: July 14, 2021

This article is available from https://www.labmedonline.org

© 2021, Laboratory Medicine Online

€ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

230 www.labmedonline.org

Mo ¥ WIEE BE o] of 6%, o3 WA B4l
15:20% B2 W3 gk A} vEste] W=} F71stol
804 o)are] A7E Aol 24o] HEAR) A Ztol
A 20% 7t7bo] Z7Felo] QIck13)

Y o)A 28713 AEAN £5] W) SN 2ol
A3} P BRG] SHERA QIAIHo] Stek. et 17t
of ATl MBS X2 F BhAEelA] Y7k A
o0 3 BSEAL, QA B AT O] 75% o AelA] Y
A BAEL FOEeF gkt ATHES Lol )
3 SEA AU A leHLs) B4aAel4

& Hmyelodysplastic syndrome, MDS), &<=5A122H(myelo-

o
o

il

8lar

L

<=

o
30,

ofN et

ot oE.

2
Mo
r

proliferative neoplasms, MPN), G4d&5 & (acute myeloid
leukemia, AML)YETE ofufe} HZA| 252128} Shaof|A] Tl o]

Aol 52 ThE GaAoA} FukElo] Ltk Eat 2k
o) 0] Y= HOIE o]gjo] AR L AYE U e 7]

Gy, A bRl As AERET, G S AR, FYPd
o Y £, A, A, 5 TR 19F B34 B

1| a1 QITH2-8].
TR of2fdt o] o AR Hle Algste AUA
ohUw of2] W o SRl B ghom, dglolzkar

elSSN 2093-6338


http://crossmark.crossref.org/dialog/?doi=10.3343/lmo.2021.11.1.#&domain=pdf&date_stamp=2020-12-00

ZHIM @] Y Chromosome Loss

MO

stejete 1 713-S 2 A A QA bk 2 ot A S3A
ATA] AL} 324 AP F7|A EEA(next generation sequenc-
ing, NGS) 5-& 5] Yo} #hel5l 4K Thelel|ch Alsingle
nucleotide polymorphisms, SNP), H€l3} 8k ZoFEo| |43
Ho|E FRIsIaLA} Sh A-50] AlE L QIEH2, 3. & Fdoll
A QAHR Holger Aol vol A ololg ol
o] EA7IA] G R A HA|E Ho|S AES| Loy} oA
% o] Bolo]s the 4] Aske] el mlA|L G H&
b L a1 A} gtk

Y SAMA|

Y QIS T 27, T2, B, SR 8 S 0 ThE
Aot 2 Zpol7t Qlek Y FMA| Z71= ©F 60 megabase (Mb)
ol = 7§ 7}AJAFAAAE- S (pseudoautosomal regions, PAR)
I FAEOIR Y (male-specific region Y, MSY)E- 2313} (Fig.
1. PAR1 @ PAR: 717} 2.6 Mb2} 320 kb DNAR -AJE]o] 91,
Y QIe] F A Eol SIATHc MSYE Y @17 Zole)
95%S x}A|5hH, oF 53 Mb 7| 2A] 23 Mb2] #2142l (euchro-
matin)¥} 30-40 Mb2] F-2E A A (heterochromatin)= F|o] Qltk
Y U F2 BAQUAR Hol S BA ghov], of
i6797h9] UL 25 3 A0 2, 8101

PAR1 % PAR’S] A= X A1 9] PARO|E R 5}e], WA
oA A2 E 5 PAROIA XoFY FAA] Apofol] w27} Y5}
L, PAR {70 AbE X HIZASHS ogsto] o) gl 24 9l

PAR1 (2.6 Mb)

— —— SRYgene
Yp
Euchromatin
x region (~23 Mb)
~60 Mb
MSY (~53 Mb) ——
Yq
Heterochromatin
—— region (~40 Mb)
PAR2 (0.32 Mb)

Fig. 1. Structure of the Y chromosome. Abbreviations: Mb, megabase;
PAR, pseudoautosomal regions; MSY, male-specific region Y; p, short
arm; g, long arm.
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S AR DDX3Y, EIF1AY, KDM5D, RPS4Y, TBL1Y, USPYY,
UTY, ZFY ")t 37|, 1180l HolalA| Razst= f-3A5.
HSFY, RBMY, SRY, TSPY -5)°] JtH5, 8, 9, 1. ZA=ke] -9 57
Ab S af ohl QRS A 2 Asko] XY Ads ] A A Aol
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=
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A ¥l gl (chronic myeloid leukemia, CML)O|L}
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el T2 $o0A] MR 43Sl 2 9 wheb 3 ofal] 2
A ol Tk 4+ Ak Spick

Wiktor 51412 75% oA4Fe] S71A|EZ A Y& HYH & 14759
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A ¥ M 8] Z718 B, 38 MDSOIAE S312) 701
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Table 1. Summary of the 15 cases of hematologic diseases with iso-
lated Y chromosome loss (=75% of metaphases) in Dong-A University
Hospital 2009-2020

Patient # Age Diagnosis Karyotype -Y %

45X,-Y[21]/46XY(4] 84

73 MDS with excess blasts 1

1
2 80  MDS with ring sideroblasts ~ 45X.-Y[21]/46,XY[4] 84
3 81 Anemia of chronic disease 45X,-Y[20] 100
4 82  Anemia of chronic disease ~ 45X,-Y[22]/46,XY[3] 88
5 65  Immune thrombocytopenia  45X.-Y[16]/46XY[4] 80
6 72 Immune thrombocytopenia 45X -Y[20] 100
7 75 Thrombocytopenia 45X -Y[19]/46 XY[1] 95
8 69  AML 45X-Y[19]/46XY[1] 95
9 76  Essential thrombocythemia — 45X,-Y[19]/46XY[1] 95
10 78  Essential thrombocythemia — 45X,-Y[24]/46XY[1] 96
" 63 CML 45X,-Y[17]/46XY[4] 81
12 81  Chronic myelomonocytic 45X -Y[18]/46,XY[2] 90
leukemia-1
13 77 Non-Hodgkin lymphoma 45X -Y[18]/46,XY[2] 90
14 79  Non-Hodgkin lymphoma 45X-Y[25] 100
15 78  Multiple myeloma 45X -Y[25] 100

Abbreviations: MDS, myelodysplastic syndrome; AML, acute myeloid leukemia;
CML, chronic myeloid leukemia.
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S AAEH L, Hepdajol JAAl= S4d0] 3L BCR-ABLL 83} A
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