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Platelets are derived from fragments formed in the cytoplasm of bone marrow megakaryocytes. Platelet count (PLT)

can be altered by factors such as platelet production, destruction, and inflammation. In a previous study, the significant
single nucleotide polymorphisms (SNP) were reported by the genome-wide association study (GWAS) for PLT in Koreans.
In this study, it was confirmed whether significant SNPs were replicated in the HEXA (The Health Examinees) cohort. As
a result, the SNPs of the THPO (rs6141), BAKI (15210314, rs9296095), GGNBPI (1s75080135), ACAD10 (rs6490294),
and ABCC4 (rs4148441) were significantly correlated with PLT (P < 10"*). At the same time, it was confirmed that the
direction of influence was the same according to the genotype. In conclusion, it can be seen that common SNPs are
associated with the platelet count regardless of the cohort for Koreans.
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=d =S & 4 JTHChami and Lettre, 2014).

} gk A7 A A 7H(Genome-wide
association study, GWAS)E2 &3] Hs 3 Q3 o
&3t A7) T3 E 9 th(Kamatani et al., 2010; Chen et al.,
2013). 72 =4 Oh et al.o|l A= 8,842 2] =215 that
© 2 gk KARE (Korean Association REsource) 3. E A&
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AT G gl FAA 98 AL A (Korean
Genome and Epidemiology Study; KoGES)2] 3191 HEXA
FTE ARE Y ol &85 TtHKBN-2019-004).
HEXA IS E AR= 404 o] HHE 2Fsale
™ 28455789 AP A=E AT A8 4
2 K-CHIP consortium®l| A #-8-&}= Affymetrix Axiom™
KORV1.0-96 Array (Affymetrix, Santa Clara, CA, USA)%!
Korean Chip (K-CHIP)S A}8-3}o] 41 %S tH(Moon et
al, 2019). oets] FAEo] AP 2845575 & AT
of Atz eItk ARkl PLT (Platelet
count)°l] I3l GWASE S8, &4 2o
+ PLINK version 1.07 (http://pngu.-mgh.harvard.edu/~purcell/
plink)= ©o]-&35lith oluf EAJol AL-8-¥ A SNP
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2] at3leh. SNPE2] AAA] 2] 913]3= UCSC Genome
browser on human Feb, 2009 (Genome Reference Consortium
Human Build 37)& 7]50.& at9lth 4% 539 o
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(Whitehead Institute for Biomedical Research, Cambridge,
MA, USA) Z 2138 ©]83}o] Manhattan ploto2
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159296095+ KARE I SE 255 7|Wko = 3 o] <
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Table 1. Comparison of identified SNPs for platelet count (PLT) in GWAS catalog and HEXA cohort

CHR  GENE SNp Minor/Major HEXA result EA GWAS catalog Ref
allele Beta = SE P-value Platelets count unit P-value
3 THPO 156141 T/C 3.024050  1.24x10° T  0.08[0.052~0.100] 5.00<10""  KamataniY
T  247[1.57~3.36] 6.00<10%  Gieger C
T 0.06 [0.056~0.073]  7.00x<10%°  Kanai M
6 BAKI 15210134 AG 3361055 886x10" G -892[5.82~12.02]  2.00x10*  LiJ
G  -6.16[4.63~7.69] 20010 QayyumR
A -494[3.25~6.63] 9.00<10°  Schick U
G 496[4.18~5.73] 700107 Gieger C
A 466[NR] 6.00<10*  Shameer K
G 5.73[4.63~6.83] 2.00%<10%  Wojcik G
6 BAKI 1$9296095 C/T 5461060 1.07<10"°  C 4.81[2.51~7.09] 1.00x10"™  OhJ
- 5.46[4.33~6.58] 200107 Wojcik G
6 GGNBPI 1575080135 C/A 5584060 2.80x10%° C 0.1[0.093~0.111]  6.00x<10™"  Astle W
12 ACADIO 156490294 C/A 4291066 692x10" A -438[2.91~585] 500%10°  QayyumR
- 299[1.92~4.07 500%<10%  Wojcik G
13 ABCC4 154148441 A/G 3731061 937x10"° G 4.12[2.94~529] 7.00<10™  Gieger C
- 3.65[2.09~521] 5.00<10°  Wojcik G

The P-values lower than the genome wide association study significance level (P < 10). Abbreviations: CHR, chromosome; EA, effect allele;
HEXA, The health examinees; se, standard error, SNP, single nucleotide polymorphism. The SNP positions are based on UCSC Genome Browser on
Human Feb. 2009 (GRCh37/hg19). The beta £ se of HEXA result is based on the minor allele
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Fig. 1. Manhattan plot of genome-wide association study (GWAS) for platelet count (PLT) in HEXA cohort. The highest P-value is
single nucleotide polymorphlsm(SNP) in chromosome 6. Nine genomic regions contain SNPs that exceed the genome-wide significance
threshold of P-value (1 < 10®). The red circles are SNPs associated with PLT that were repeatedly identified in this study.
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Fig. 2. Regional plots of six discovered variants. Regional plot of six discovered variants (A-F). These plots showing the association
signals in the region of THPO on chromosome 3 (A), BAKI on chromosome 6 (B), (C), GGNBPI on chromosome 6 (D), ACAD10 on

chromosome 12(E), and ABCC4 on chromosome 13(F).
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&S N5 vl minor allele®]
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LocusZoom X213 Al83lo] GWAS §9 42
k= 6719 SNPES] F¥9] SNPEHO] recombi-
nation rate (Cm/Mb)2} #E YEFNE= regional plot& 2 L}
BRI A= dI(Fig. 2), =L 712 hgl9 version ASN (Asian
population) ©. = &}G{t}. A=A ThO]OHEL == regional plot
dollM 74 Ee fo)dS Bol: SNeolth 7Y 9]
3k SNP¥} dAgts|o] glomiA 2 gho] & SNPES &
Aoz FAIECE 15210134, 1575080135, rs6490294+= -1
of HoMow FAE SNPEC] EXIE|o] M2 Zhol| vt
wo} &S o 5 Utk

THPO S+AAR= st A&apgoA] AdAxe
A3 Bals 243l dAREAAAKTPO) TS
I3 CHLarsen et al., 2017; Cornish et al., 2020). TPOE TPO
FE&Aol Agste] dad ALEE A= (Kuter 2013;
Hitchcock and Kaushansky, 2014). 21 150l W2 THPO
FAA EAWelE TPO T o] WS F7HAIA TPO
FgAgke] NFAY FARE ugEor A5,

o
H

gy

bl
S

e
ol
o
2

U ol

a2 A3 AA L] 3 A Aot =5 FTHIA
HEY daw TS 9o 5 Urk(Ghilardi et al, 1998;
Wiestner et al., 1998; Ghilardi and Skoda RC, 1999; Majka et
al,, 2002). WebA THPO® 43¢ SNP 7)ol whef A}
AR} H= e mx|= g ztol7k s Aol
o /dHaL, o] TPO THld WMol zfe]& Ee2f¢} PLT)
AoR oidgit), vk a842 WA
o} 7W7F =gl A E
VEZEgol B FI(MMP)E BCL2 o] os]
M FEAEALS FA) S (Kroemer et al., 2007; Suhaili et al.,
2017; Pefia-Blanco and Garcia-Séez, 2018). <, BCL2 T4
ADe] AU BAKI A= AFIAFE 248a; S
S Kroemer et al., 2007; Pefia-Blanco and Garcia-Séez, 2018;
Yu et al., 2019). BAK12] E&J3}9} BCL2 7+e] A& «-&
& vEZ=gote] AFHQ] AFEAEALE fdete] o
2 AaTs EE 5 AUth(Kroemer et al., 2007; Suhaili
et al.,, 2017; Pefia-Blanco and Garcia-Saez, 2018). GGNBPI-
GGN1 @A o] Fo]% pseudogene®]th. ©] FH A=
Azt A G FAF FAAR AT Fobo] HAYSS
o}z ura|x]#] 2FQItH(Zhang et al., 2005; Jamsai et al., 2008).
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ACADI0 A9 EdWoel= ke Eals)
Sl Acyl-CoA Dehydrogenase (MCAD) &
18T (Merritt and Chang, 2000). MCAD &4
HELLP T%5 do & e, ol dAils
€3 hemolysis (H), 7+7]'57d} elevated liver enzymes (EL),
HA4¥ 74 low platelets (LP)E 3 3te] 971 o]&]
Cl(Shekhawat et al., 2005). WA d4agy} ABAAE
7HA A g el whel gk Frofl S nE A
o2 AZHETE ABCC4 T8A= At avte] del-7}
Holl A @A=L ADP G5l o $Hrh(Jedlitschky et al.,
2010). DEF-3}7oli= ADP, ATP, AIZEY, Ca™" 58 o]
Shretal low XEs Qe dAavs SHAIT wet
Al ABCC49] Z3re divto] A del-215e] 27y
A7) 3]s 48 AlZth(Jedlitschky et al,
2010; Cheepala et al., 2015).

AT A A w= 33899 744 g3
FH BAE EAEke] AW e
A& FASE ATEe] e WaEL A THKroemer
et al., 2007; Eicher et al., 2018; Gill et al., 2018). & 4=
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S eItk 1 A3}, BAKI AR 159296095 F
|4 25 gk X9 Ak SNPYS 91 A
gl et w3 THPO F-4F2] 156141, BAKI
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Table 1. Significant gene in GWAS results for platelet count in
the HEXA cohort (P < 10°%)

No. CHR GENE
1 3 THPO
2 4 EGF
3 6 ALDHS8AI
4 ALDHS8AI
5 BAK1
6 Céorfl5
7 CCHCRI
8 CDSN
9 CLICI
10 COL11A2
11 DDAH?2
12 GGNBPI
13 HLA-F
14 HLA-F-ASI
15 KCTD20
16 LINC00336
17 LOC105378010
18 MCCDI
19 PSORSICI
20 PSORSIC2
21 PSORSIC3
22 SYNGAPI
23 9 RCLI
24 12 ACADIO
25 ALDH?
26 LINC02356
27 MAPKAPKS
28 MAPK-AS1
29 NAA25
30 TMEMI16
31 13 ABCC4
32 17 SMG6

Bonferroni correction P-value (P < 10®). Abbreviations: CHR,
chromosome; HEXA, The health examiness; No., number

-194 -



