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Background

Apolipoprotein E protein is a family of apolipoproteins that play an important role in lipid
metabolism. Apolipoprotein E genotype and single-nucleotide polymorphisms of genes are known
to induce neurodegenerative diseases and cardiovascular diseases. Recently, it has been reported
that apolipoprotein E is related to Hansen's disease by regulating genes related to lipid
metabolism.

Objective
In this study, we investigated that relationship of apolipoprotein E genotype with leprosy type and
single-nucleotide polymorphism in korean persons affected by leprosy,

Methods

The Apolipoprotein E genotype was confirmed using the polymerase chain reaction from korean
persons affected by leprosy. Real-time polymerase chain reaction using probes confirmed the
rs405509 and rs439401 of Apolipoprotein E. The identified genotype was cross-analyzed with
each single-nucleotide polymorphism results and leprosy type by chi-squared test.

Results

The distribution of apolipoprotein E genotypes was E3/E3 76.7%, E3/E4 17.4%, E2/E2 2.3%, E2/
E3 2.3%, E2/E4 1.2% were in order. The frequencies of the apolipoprotein E allele were identified
in the order of €2 4.1%, €3 86.6%, and €4 9.3%. By type of leprosy, €2 allele increased 2.2 times in
multibacillary than pauacibacillary(4.8% vs 2.2%), and €4 allele decreased 2.8 times in
multibacillary than pauacibacillary(6.3% vs 17.4%). ApoE genotype was cross-analyzed with
rs405509-rs439401, and there was a statistically significant association.
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Conclusion

Apolipoprotein E genotype is associated with leprosy types in korean persons affected by leprosy.

The research for apolipoprotein E gene is thought to be helpful in basic research on the

pathogenesis of leprosy.who underwent surgery.
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$tMIg(Hansen's disease, Leprosy)2 1tA0f
uggoletne 83 U (Mycobacterium leprae,
M. leprae)oll Qs ZHEO] QYL Yoz 22
URMFA LRof YESHs THY ZY Aol
SHMIYg 2 IOl L0 UZF9 28 7|RC0=
HYe 23st=0 MAEH?|(world health
organization, WHO)OIAM & T (multibacillary,
MB) 2t ¥l# ¥ (paucibacillary, PB)2 2 233t
O - UHA(skin-smear test)dlAM L#O|
TAER Y 1~5709 Yol YAURZ
O 22Poz 2RO, 570 ol JHol
ZAMGAY NP YYA M £2 9
HAHIQUO| L] HHEUS T Tt Yo =
AT, UM HYZGYR!
AABBE Q2|8 THYALQ} Sy 9
MY, MYRB SO MHAZ =
SHALAFATHA AR2E D R[SED QITH,
Lt A2 CHAR(lipid metabolism) 29
GE A THSHAM S HII AIZE
ST A0} ZESHo A HUMAZ PYSte
OFZR|THEH (Apolipoprotein)O|2t= THEHZj O
AIYCHARS] MY THHY F SHLFOIC.
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AT O HOH X L0 O HO FOA
AlYE et AFU A FFE 7RG
OFZA|THEH2 o] QAUA YUY E 7tAI=H,
1 ZF O A|THBHE(Apolipoprotein E, ApoE)E=
A MTHAIOIAM 2% HE S $HTHe Zio] o|0]
UL ARLE SO YA QUCH. ApoE At
rs4293581 rs74129] HUF7|CHY Y (single-
nucleotide polymorphism, SNP)2 & 37t2] 29
HEYH(e2, €3, e4)2 UEEM o HHPAUSEL
TY 2982k YI(single autosomal gene
locus)OllA ApoEQl S ThY/d(genetic
polymorphism)2 ZASHL®, thg@Ao| wet
E2, E3, E49] 37tA] YA (isoprotein)Ol
QHEOR|11 67+R|Q] QMAIY(E2/E2, E2/E3, E2/
E4, E3/E3, E3/E4, E4/E4)O2 22Y & QiTY,
ApoEE 4 i HHES E0H A7t 0|0]
BFO| QICH CHE2{OZ AYat Ao|Lt LR8I0t
UTH™. 3| ApoE E4E RIDHQY 7Hs’dol Yl
HHEQMAIZ YA oD, YekelLt Y2510
SFALOI|A] E4 THE R BIO| =0+, 2|2 ApoE7t
SHAIOIME I ZTHAL HT QUALE 2 UG 2N
HZO| QUTHD EDERUCH ™, YT Arof| Blsh
Tt g SHMIGEALOA TEYH 29| ApoE
mRNAZ} 27bEQICHD BN EIQICHL 2. R|OY7} Qs
SHAltg BAtOIM = E4 THE YA HIgo| sU=
A7t B0E BE QITH,

N7 & HI0|M= ApoE rs405509, 4394019
SNP7F Y 2&to|0, mZI&Ho| FFol ATt
BUEIACHL4-15. SHMIYOIME T $HAlltgo|
ApoE2] rs405509, rs4394019] THUX7|CHeAdat



Ao YTt BDE AT rs4055009,
rs4394010| ApoE Z& A 20| FYL 7|21
ApoE7} AATAL HH QUAE RUYCEMN
Lol oot shAlY gego Y¥2 71T
Y NEQCH? SelfDecode® EAH0 WaH,
rs405509, rs4394012 THEY QIF 7+Ql SNP
Z0|E ERQICt. SNP= F7toll 3% Di7HEH Q!
B3t E o|2l4d(heterogeneity)dt MHE M
7120 wet 27 W2oll, Yt AP
SR M THPIZ T EO| CHSH T & AL
QST B E|QTHS,

ojof 2 AHIOIME ZLHY SHAMIAL
CHY Q2 ApoE QY SNPS RAt Al
YYat OLERITHME ALY Aol O
K8} DA} BHC
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1. CH4
2 93 E 20209 2€EH 20209 1172

A AL 3 SHMIEES AR ZO0IHL ML BRIZ
UASS Y02 MABIHOD, BAZAE 2%

SE71A4GEAAABA
board, IRB)S &7 52US YUCt AT FoHof|
TSt POl 7h5e Y AS MES EDTA
GSOATH LS MHYEEO AT,
AAUHYAE AP 21HS S0 HAUYEE
Sustn, YYUE HAE Y22 HASHIT
ESH Ol IRB 521 0| 22 ZOI5HA| QEQUAIRE
A O ATHZEHOZ 2HT HAl F AHE T H2
GoH ALEO| CHEE A TS WOL AFESHIT
DE FAle MAYEIL BB O] MHUS GolY
2 g, A4 DQANEHT 2 THAISHY YFet7t
AEEH T BULICH W2 QIAGENALS] QlAamp
DNA Mini Kit(51304, QIAGEN, USA)Z A+&3}0

(institutional review

SHAAIATHAS AL OFEZA|THME Q MALRL OHMIYY Y1kl Heky E

1) ApoE Genotyping

ApoE R2IY EM42 AsH THYAIS YU 2B E]
RE%H DNAS Y7422 AHBSHIL, ApoEQ)
RUAG S AP £ Us UHIIEQ EzWay
Direct ApoE Genotyping Kit(K0568500, KOMA
BIOTECH, Korea)E AHE25ILE 58E Z2EZSS
st S AAMEHS (polymerase chain
reaction, PCR) %38l L. ApoE PCR £2
T PCR productE AtE% 27|95 21(QlAxcel,
QIAGEN, USA) #HHE A8 9H
7195 (electrophoresis)stl Udi= ApoEQ] 2t
EP22 3718 HQ & ApoE HEPH EHY2
O

2) ApoE SNP analysis

ApoE SNP 2MZ sl THYALS Yaozy
223 DNAE Y7422 AESHA Y,
rs405509 %! rs4394010] CHSH SNP QIS
28 T2Y (probe)S AtESH AAIZH-F¢aA
HAMYEFS (real-time PCR)2 29I PCRE
QuantiNova Probe PCR Kit(208252, QIAGEN,
USA)E A5t real-time PCR cycler(Rotor-
Gene Q, QIAGEN, USA) HH|Z 284510t SNP
M sl AtEY Al A (Z2t0|DY, primer)
Y Z2EE 023 2ol dAIY. rs405509
AL A GAGGAAGGAGGTGGGGCATAG,
TGGGCGGCAGCCTCCACATTC, rs405509 Z=E:
HEX-AGGGTGTCTGGATTACTGGGC-BHAQ1,
FAM-AGGGTGTCTGTATTACTGGGC-BHAQ1,
rs439401 AlZA|: CGGCTCTTCTGTCGGAGTCTG,
CAAGATGGGCAGAGGGACAAG, rs439401

m
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o=28: HEX-ACTCTCTTCCCCTCCACCCCCTCA-
BHQ1, FAM-ACTCTCTTCTCCTCCCACCCCCTCA-
BHQl. PCRE 95C 22 ¥ 95C 5%, 61°C 30%,
HYZHES 409 gHR2SIFCE SNP probe PCR £2
Y Rotor-Gene Q 3fH|2| AZEQ||0{0]| 9= Scatter
Analysis Tool2 A2 rs405509, rs4394019]
SNPE THTHSHICE

3) 24 U &

ApoE QUZIYO THE SHillY Y 20| 2517

2 i

1. B2 ApoE RA21gFat oy FY 2=

Al Y2 ApoE {QMAYL E3/E3
6671(76.7%), E3/E4 1571(17.4%), E2/E2
271(2.3%), E2/E3 27(2.3%), E2/E4

124(1.2%) &OIAULE. MHl e F e4 SF2L

Table 1 Distribution of ApoE genotypes

9fSto] ApoES] THY YT QUYL 242 Shily
MY D2 A0 £S5 ApoEQ QYRS
242t LYY St o4 BUS FY2 Y
BYSIA %2 SHYZOE TEIC] BAYC.
271202 ApoE QAL R CrYY FUS
BIZ|0b2 ApoE Q2FQ| SNPE £M3817| Y6t
SHAIEY Yol D2 rs405509Q rs4394012] SNP
DS DASMBIGCL AR 2+ A 20|12
YOt 7| ol 7HoIAIE Y (chi-squared test(x2),
NCSS12, USA)S £%38t%in, $71% 242
P<0.052 2J5t0] SHASHCH

n

ok

70721(81.4%)0|H €4 Y’J+(E2/E4, E3/E4,
E4/E4)2 1671(18.6%)22 EMEAUCt. €4
MO E3/E4 QMALYO| 15402 H|Z A
F2 YIEE UEHHD, E4/E4 QUYL LHER|
OFotC}(Table 1).

ApoE genotype

n (%)

total

E2/E2 E2/E3 E2/E4

E3/E3

E3/E4 E4/E4

2(2.3) 2(2.3) 1(1.2)

66 (76.7)

15 (17.4) 0 (0.0) 86 (100.0)

Abbreviations: ApoE, Apolipoprotein E;

ShMlg o] By e Ridley&Jopling 22}
ERYSE 37 & 7hA Yye

TREAIR ol ATOME FHIRY HYY 27
MALA7IFS 2RES OI§0H3T. ApoE
QUYL SHAIY YO AR otRT| s
BALEMZ HABHC SHIY YR PR oIME
E3/E3 147102 7% %940 E3/E4 87, E2/E3
17 OIS oHllty TP 2ol ME E3/E37H

su)Bun

52702 7t7 9FQFD E3/E4 77, E2/E2 27,
E2/E3 174, E2/E4 174 £0|UCt. ApoE S21Z1o]|
M2 3HAlYy ¥y A0l WAEMS UZE
FAIMLRZ RA5HA| A (Table 2). ApoE
HEgael gol YIS Q%S W, ApoE €2
CHERAL T YoM Sd Y220 9F 220 =2
FYL BHOD{(4.8% vs 2.2%), €4 THHFYAL
LA P2olM SR P22 oF 2.881 H2 Y=



BACH6.3% vs 17.4%)(Table 3).

ApoE THYYHO $HilYy WOl Thet FUe
usH CHYBAS 27 YL Y202
LEwof St Bynto] HBYS MBI

]

SIMIARICHAFRFS) OFERICHAE S FQ} SHAIY WDkl Hipksy I

YA F €2, £39 YHPY SHPE LY
PAIYY gt 22 A o I §AHZ2Z Q064
QAT 45 PR YR OR LRSI Shally
YU DAEN Y ol SAHIZO2 Qo ANE
ZOIGHTH(Table 4).

Table 2 Relationship between ApoE genotypes and leprosy types

leprosy types (n=86)

0,
ApoE genotype n (%) x2(p)*
MB P8
E2/E2 2 (100.0) 0 (0.0)
E2/E3 1 (50.0) 1 (50.0)
E2/E4 1 (100.0) 0 (0.0)
E3/E3 52 (78.8) 14 (21.2) 6.5051 (NS)
E3/E4 7 (46.7) 8 (53.3)
E4/E4 0 (0.0) 0 (0.0)
total 63 (73.3) 23 (26.7)
*Pearson ¥’ test
Abbreviations: NS, not significant; MB, multibacillary; PB, paucibacillary;
Table 3 Comparison of ApoE gene allele by leprosy types
ApoE allele (%)
leprosy types total
€2 allele €3 allele €4 allele
MB 48 88.9 6.3 100.0
PB 2.2 80.4 174 100.0
total 41 86.6 9.3 100.0

Abbreviations: ApoE, Apolipoprotein E; MB, multibacillary; PB, paucibacillary;
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Table 4 Relationship between each ApoE allele group and leprosy types

leprosy type

total

ApoE allele n (%) (row) X'()*
MB PB
4 1 5
€2+ (80.0) (20.0) (100.0)
- 59 22 81 0.1232
72.8) 27.2) (100.0) (NS)
63 23 86
total &2 (73.3) (26.7) (100.0)
. 60 23 83
(95.2) 27.7) (100.0)
3 0 3
€3 - 1.1348
(100.0) (0.0) (100.0) Ny
63 23 86
totale3 (733) (26.7) (100.0)
8 8 16
g4t (50.0) (50.0) (100.0)
- 55 15 70 5.4264
(786) (21.4) (100.0) (<0.05)
63 23 86
total €4
(733) 26.7) (100.0)

*Pearson x2 test

Abbreviations: ApoE, Apolipoprotein E; NS, not significant; MB, multibacillary; PB, paucibacillary;

2. $HAIEg gol| W2 ApoE SNP %t

SHMIE B% 1 ApoE rs405509, rs439401 SNP2J
HEAYS LOLRY| ol RAHEM S MAISHSICE
rs405509 SNPE ChagwollA TT 3974(45.9%),
TG 1872(21.2%), GG 71(8.2%) 20[% 1,
S AYAM TT 94(10.6%), TG 1024(10%),
GG 271(2.4%) £0I%AUCt. rs439401 SNPE=
ChA g RollM TT 3174(36.5%), TC 2024(23.5%),

su8un

CC 137(15.3%) &0I%1, SZ2YZOIM TT
574(5.9%), TC 1274(14.1%), CC 474(4.7%)
#£0|%UCt, rs4055009, rs439401 259N
TPz TT B2 Sd P BT Thh ZURITH,
SHIYY Yk ApoES| SNP AE WRFEA SIS
W SAIMCZ QOJ6tA| ¢ UTh(Table 5.)
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Table 5 Relationship between ApoE single-nucleotide polymorphisms (SNPs) and
leprosy types

l rs405509 l rs439401 |
N n (%) (t:::;) x2(p)* n (%) (t::;) x2(p)*
up T 16 GG T T1C cC
39 18 7 64 31 20 13 64
MB
(60.9) (281) (109) (100.0) (484) (31.3) (203) (100.0)
9 10 2 21 2.7692 5 12 4 21 5.0929
(429) (476) (95 (1000) (NS)  (238) (57.1) (191) (100.0)  (NS)
otal 28 9 85 36 32 17 85
Oota
(56.5) (329) (106) (100.0) (424) (37.7) (20.0) (100.0)

*Pearson x2 test

Abbreviations: ApoE, Apolipoprotein E; NS, not significant;MB, multibacillary; PB, paucibacillary;

Table 6 Relationship between ApoE single-nucleotide polymorphisms (SNPs) and genotypes

s rs405509 T rs439401 el
po n (%) otal . 20p)* n(%) oal xi(p)*
genotype —r—— 5 ™% T 1 o ™
0 0 2 2 0 0 2 2
B/ o) 00 (000 (000) (00) (00) (1000) (1000)
0 0 1 | 0 0 | 1
E/8 o) 00 (000) (1000) (00)  (00) (1000) (1000)
0 | 0 | 0 0 | 1
2B o) o00) (00)  (1000) (00) (00) (1000) (1000)
e B2 6 66 293603 36 23 7 66 323182
(576) (333) (1) (1000) (<0001) (546) (349) (106) (1000) (<0.00)
e D0 4 0 14 0 9 5 14
(714) (286) (00)  (1000) (00) (643) (57) (1000)
0 0 0 0 0 0 0 0
BE 0o 00 00 (00) 00) (00 (00  (00)
ol 8 9 84 % 32 1 84
ota 570) (321) (107)  (100.0) @29 (381 (190) (1000)

*Pearson x2 test

Abbreviations: ApoE, Apolipoprotein E;
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3. ApoE S21go]| 2 ApoE SNP #igt

ApoE 221t ApoE rs405509, rs439401
SNPQ AYYS LOLEY| AdH WAEMS
MAISHATH. UM FPoll 2 SNPE Ha/gol
AUAR|DE ApoE SMA I} rs405509, rs439401
SNPE 25 SAXCR Ui S% 225
Zolgitt(Table 6). £7t2 92 2t2f9] ApoE
CHE POl SNPO|l 7|2l PGS RAMSHI| dH
YA SHFOZ U450 D2EMSIECE

ApoE CHEHZ £ €2 rs405509, 439401 SNPL}
SAHORZ U Qoo HUYS LAY D, €3
E3k S22 QY FMES AUCH edk
rs405509 SNPQI QU SH HS &OoIst2|
26HBRIBE, rs439401 SNPH= OHQ QOJ3t ZntE
HSiCH(Table 7). W2t ApoE THEHAL 2tZfo|
SNPQ} A2 FYOI S % USS ZolgTt

Table 7 Relationship between each ApoE allele group and leprosy types

ApoE rs405509 total  X'(P)* rs439401 total 20y
enotype row row
genotpe g o e v T TC (row)
s 0 1 3 4 0 0 4 4
00) @50 (750) (1000) 00)  (00) (1000) (1000)
- 18 2% 6 80 186667 36 £ 12 80 178500
(600%) (325%) (75 (1000) (<0001) (450%) (400%) (150) (100.0) (<0.001)
ol 8 27 9 84 3 £ 6 84
571)  (G21) (107)  (100) 30)  (380) (190)  (100)
g 18 2% 7 81 3 £ 13 8l
(593)  (21) (86) (1000) @4d) (395 (161) (100.0)
5 0 1 2 3 108697 0 0 3 3 1322
(0% (333) (667) (1000) (<0.01) (00%) (000%) (100.0) (1000) (<001)
ol 27 9 84 3 £ 6 84
@1 (21)  (107)  (100) 30)  (380) (190)  (100)
10 15 0 9 6 15
et ey 0333 000 (g 00)  (600) (400) (1000)
- 38 2 9 69 22544 36 3 10 69 143348
5%  (32%) (130) (100)  (NS)  (522%) (333%) (145) (100.0) (<0.001)
e 8 27 9 84 3% £ 6 84
571)  (21) (107)  (100) 430)  (380) (190)  (100)

*Pearson ¥’ testt

Abbreviations: ApoE, Apolipoprotein E; NS, not significant
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Ud2 oy 2 fYdts B¥72E A9y
£ 29l THAMIZ Z2 MM
HA YHED. Ud 2 HAMEZE 243o=
A7, CHAMEOE TLR2, TLR6Y
gie2jor ZY 7I12t2 ol8st Hatg=T TLR22t
TLR62| o|o|gtH|et(heterodimerization)=
2182 S (lipid drops) Aol Qs s+
MZ (downstrem signaling)E EWa 1
g ZUL2HE 22 Q=0 oy
2 AHEL Oto|ZEfE|2|ot(mycobacteria) 2
ALY L0 HOo|FHAM THAM|ZLO| Dto| 3 BtE|2 o}
A7 22 (phagocytosis)2 Z2IAZICHS,
A% Y20 AMQ M. leprael 21 2=
U3 (lepromatous leprosy) 2l 21%2{Q1 E3jo|ct,
ApoEs AN ZAYSHA ATHMAZ Hgdt=
OFZA|THUH mHY2 o StUo|H Qa2 MEH
A|ZTHAIOIAM O] P O] T O STt ApoEQt
HTEH 22 HYL AAUUAY #ASHA
YRSIO|D{LE AP Aol i1, 0|0 B AL
X|_|60HEIO1 %\I'EI'7_8’10_11’14_15’19_ ApOE '|Qr2|_-|,7\|'E 1c')r1|_-|,&1
Che4doll Q8 E2, E3, E49] 37IA| SHYThuHz| S
CHE=O, 712422 E37F 3EYAOIN, E29
E4= LDL(Low density lipoprotein)-Z2|AHIE9|
2 B3HO| YCH " ApoE CHY QA= A
MIAIS OIS CHY 22 SHRS W 2 8.4%, €3
77.9%, €4 13.7% £92 BEEof QT 2
HRIZUZE Choi 3Ol TGEPH D|ZQAUL €2 9%,
€3 78%, €4 14%, 22|10 St=2Q12 €2 5.3%, €3
85.4%, €4 9.3% 202 £E7 HEO{QICH?,
229 AR AUoME U SHAALLTH A2
ApoE THE S MALZL €2 4.1%, €3 86.6%, €4 9.3%
202 ZHUCH AU SHIALH YAt 22
Ygkolof| BIsH 2, €32] HIZO| D|0JSt 0|7t L1,
£95| 20| YLl Bl I €3, €42t HIEO|
CtA 2t0[7} Q20| HA QAT FYHUR B|WSIHS

SHAARRICHAFALS) OFEAICHHE 212f0 B kol 12k

o, Gt YRoME YLD ApoE PP
T e2c Of 2.281 =2 FYS ZACD{(4.8% vs
2.2%), e4= °F 2.8 42 FYS 2ATH(6.3%
vs 17.4%)(Table 3). 0|2 ZO| BHH ApoEQ]
2t THE YRS U QIE7 o2 42 Hougih
£ ApoE QUAIYD SHlY Y AP
SAIHLZ QSR AUAAI, HHYH €48
TIYSHE €4 PP 2 RO SYHO R LESH
SHAIY HYatol A EMstY SAIACR
QoI Aut= LHEFHCH(Table 4).

ApoE QuQPut HTE AFAHTZ HMA 2l
U 25H0|H BAIOIAM €2 3.9%, €3 59.4%, €4
36.7% £22 HAHCHD BT AU
Sty ol Al Lt 22 Oto|ZEtE|2|otofl=
A (Mycobacterium tuberculosis)©| U=d,
O|240] AWML ME= €2 35.8%, €3 51%,
€4 13.2% =22 BAEUCt25. FYlol vlsH
MY Apok 4 BIg0| LSITE Y
9l ApoE QYA ol 2E0|L, 2
Opo| R EE||2{otofl 2lot ZAgH L SHillYy 2hALof A
ApoE QUYH YARIT7t THEL

f2= ApoEQ HYEYHS BYOSt= SNP
o|2of Y=sto|B{olM F=FH rs4055009,
rs4394010 M2 LA =T rs4394012
ApoEE WHHESI= SNPZ2 Y X38I0|H HIO|A
Y MO EB| rs405509= L =5H0|H
AYQIALZ HFEEe 2o 12 SYHOZ €4
CHE PO AAUPYE QUTHD 2D AT,
rs4055092t rs4394012 ApoE QA BHHO|A
2}2f ApoE genotype PCR 29 -3
|9 L2 QEIO|E (nucleotide)O|Ct. 2|2
ApoE rs405509, rs4394019] SNP&= TH#Y
SHMIOIME Ho| QICtD ENE B UCH,
o|&#1 HOJME rs405509, rs439401 SNPE=
7Y, day shadlgao dage Zolsta
ZUWEd|(Table 5), YA 271 40 414
97gol QIS Aoz MZHED SRR 2=

sn3]lam
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SHMIALATH 2 AFC] ApoE QX AFY 1t rs4055009,
rs439401 SNP W2tEA S ApoE QYA
SNP7} OHS U HEJol AZ2S HRTH(Table
6). G UOI7} ApoE THE YA Y=t S22
LH50] SNPF 224 Z SHY €42t rs405509
SNPE 2|23t UTHA| CHEPAL SNPE M2
AP0 USS YUY (Table 7). Wang D.
Sofl 2™ rs405509, rs439401 SNPE CHRY
SHAIYOl AYS J7HAIZIED, Ol rs405509%+
rs4394012] Q2At%O| ApoE THEHZA L&Az
FF2 7IH gy AT (plasma lipoprotein)S
S7EAIZ17] TEO Ugo MEE EIAFIGR
AT, Qs e4 HYPYRO| $HAlY Hyt
HEgol AUZ HASHR N (Table 3), X722
€42 rs4394012+2] AHRYS ZOISHAUCE. W2tA
ApoE €4 TCHHH2I0| rs439401 SNPR} $7H| SHAIEY
Yol 326 FY=2 71 £ ATk XZ3H0H O
LtO7F ApoEQ] R334 THgdS ZY3E HAIOMA
B1oj4 rs405509-T/G, rs439401-T/CY
TUH7IHEYOl Z= 2ojofl TieHA o NS5 Ql
RIMHITE U TRV QU O|ZE Lol ot
7|22Q1 ohdig AT 2 =82 & & US
Zd012t MZFEID, oA TR ol BlsH E Y2l
Bl R UYAQI0| THEF HROIME ApoE QMARZE
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