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Replication Association Study between RBC Indicesa
Genetic Variants in Korean Population
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Hemoglobin (Hb) concentrations and hematocrit (Malles can be changed by factors such as erytampmduction,
destruction, and bleeding. In addition, variantthim protein expression involved in the amounteaf blood cells that
determine Hb metabolism or Hct value can increaseeptibility to complex blood diseases. Previdusiss have
reported significant single nucleotide polymorphagiBNPs) by applying a genome-wide associatiory $B@/AS) on
Hb levels and Hct values in European populatiothigistudy, we confirmed whether the significakPS are replicated
in Koreans. In previous studies, 26 and 18 SNPIs avisignificant correlation Hb and Hct were idéetifin Korean
genotype data, and 21 and 12 SNPs were seledpdctigely. The SNPs ¢1RKCE (rs10495928)TMPRSSS (rs2235321,
rs5756505, rs855791) were significantly associat¢hl Hb (P<0.05). In the association analysis of Hct, the SNP
HBSIL (rs6920211, rs9389268, rs9483783¥KCE (rs4953318)SCGN (rs9348689) andMPRS (rs2413450) genes
showed a significant correlatioR€0.05). Replicated SNPs and not replicated SNPwesthdhe difference of genetic
distance calculated tyst. The replicated SNPs with a significant coriefashowed similar allele frequencies, whereas
the not replicated SNPs showed a large differemediéle frequency. All replicated SNPs with sigraht correlations
hadFst values less than 0.05, indicating that the gedittance between the groups was close. On ke band, the
not replicated SNPs showed that ffst value was 0.05 or more and the genetic distansaelatively large.
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Table 1.Basic characteristics of the subjects in the KARE

Characteristics Total
Number o subjects 8,840
Age (M yearst SD) 52.22+ 8.91
Gender [men (%) / women (%)] 4182 (47) | 4658 (53)
Area [Anseong (%) / Ansan (%)] 4205 (48) / 4635 (52
Hemoglobin (M= SD) 13.58+ 1.60
Hematocrit (Mt SD) 41.02*+ 4.60

Abbreviations: KARE, Korean association resourcenidan value;
SD, standard deviation

= itk webA] Hb s} Het #ht
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Table 2. Replication results of linear regression analyse&BC indices in Korean population and comparigbifrst for between tw
population

European Korean
Gene SNP EA
EAF beta P-value EAF beta P-value Fst
Hemoglobin
ATXN2 rs10774625 A 0477  0.0612 1x420° 0.022 0.0275 0.648 0.277
BRAP rs11065987 G 0419  0.0671 PiZ 0N 0.025  -0.0163 0.770 0.224
HIST1H1A rs9393681 C 0.456 0.0717 6080™ 0.785 0.0006 0.977 0.115
HISTIHIC rs9295685 C 0.400  0.0887 4410 0.737  -0.0075 0.704 0.116
HISTIH1T rs198833 G 0.178  0.0970 9x480"° 0.046 0.0142 0.732 0.043
LRRC16 rs17492120 T 0.104  0.0969 16508 0.037  -0.0058 0.899 0.017
MPST rs5750373 A 0414  0.0581 22008 0.684 0.0362 0.051 0.074
rs8141597 C 0.347  0.0638 14708 0.659 0.0267 0.144 0.097
PRKCE rs10495928 A 0.683  0.0744 7580 0.807 0.0650 3.0810° 2.01x10°
PTPN11 rs11066301 G 0.427  0.0630 12m° 0.028  -0.0709 0.180 0.226
rs9348689 T 0552  0.0839 3800™ 0659  -0.0357 0.056 0.012
rs932316 C 0438  0.0788 43760° 0.139 0.0204 0.416 0.109
SCGN rs1321247 T 0176  0.1209 1420° 0.034 0.0284 0.550 0.054
rs2205936 C 0552  0.0686 RYH0° 0730  -0.0101 0.604 0.034
rs9467556 C 0.147  0.0793 9:610° 0.133 0.0267 0.296 3.840*
rs2235321 A 0.424  0.0614 1x10°® 0.494 0.0838 1.5810° 4.91x10°
TMPRSS6 rs5756505 C 0.432 0.0639 3990% 0.499 0.0837 1.3010° 4.52<10°
rs855791 G 0.612 0.0944 1%00" 0.506 0.0800 4.6410° 1.14x102
TRAFD1 rs17630235 A 0410  0.0663 53700%° 0.031  -0.0456 0.370 0.209
TRIM38 rs12216125 T 0.359  0.0810 1880™ 0.121 0.0215 0.421 0.078
TSHZ2 rs6013509 G 0.750  0.0699 10860° 0.661 0.0187 0.308 9.530°
Hematocrit
ATXN2 rs10774625 A 0477  0.1702 480" 0.022 0.1859 0.286 0.277
BRAP rs11065987 G 0419  0.1809 3™ 0.025 0.1340 0.409 0.224
rs6920211 T 0.736  0.2096 6380" 0.653 0.2569 1.2410° 8.19x10°
HBSIL rs9389268 A 0749  0.1978 1800% 0.680 0.3451 1.5810% 5.83<10°
rs9483788 T 0.765 0.2172 3za0™ 0.673 0.2247 3.3810° 1.04x10?
rs10184620 A 0911  0.2834 7:280° 0.987 0.3259 0.128 0.029
PRICE rs4953318 A 0.627 0.2010 1.%80% 0.778 0.2303 1.3210* 2.73x10°
PTPN11 rs11066301 G 0427  0.1647 3a10° 0.028  -0.1055 0.491 0.226
SCGN rs9348689 T 0552  0.1782 1x30°% 0.659  -0.1304 1.62102 1.19x102
TFR2 rs7385804 C 0.378  0.1592 2780° 0.134 0.0196 0.791 0.078
TMPRSS6 rs2413450 C 0581  0.1620 6:330° 0.500 0.1858 2.2410* 6.69<10°
TRAFD1 rs11066188 A 0410  0.1748 1:210° 0.031 0.0467 0.753 0.209

The replicated SNPs are indicated in bold. Abbt®ria: SNP, single nucleotide polymorphism; EAgeffallele; EAF, effectllele
frequencyf-st, F-statistics

Hb G=x]¢}e] 2F3#d Aol A PRKCE (rs10495928), o]t ¢t #74|(P<0.05)= YEFSTHTable 2).©] SNP
TMPRSSS (152235321, rs5756505, rs85579HdAHe] SNPP] <5 1s5756508] Hb =3]¢F 7Fd =2 fro]aF(P=1.30<
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Fig. 1.Fst result of between European population SNPs amnelal population SNPs. MeBat is line (A), line (B). The medpst value il
hemaoglobin results (A) is 0.010 for replicated SNRd 0.100 for not replicated SNPs. The niéstrvalue in hematocrit resuB) is
0.012 for replicated SNPs and 0.174 for not refdit®&NPs. Above value is t-test between melst value. Abbreviatios: SNP, sing

nucleotide polymorphisnfist, F-statistics.
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