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UNANEYD

Tsalanagnaeaidenihilsatefanidummgddgesmadedianazifuthevesauialan faumgian
mﬂﬂa%’mémmaﬁu‘qmsu nazdanndon ATP-binding cassette (ABC) transporters G5 uag G8 (ABCG5/G8) 1ilu
membrane transporters Mnuvsadyriidldidnuazisaddy funumlunmsmuauanzanqalviuluseme i
nanemsAninfilssifiuanuduitisseniuiulnanesiFuves ABCG5/GS nagszdluivluiden uddoyadiauds
funazddliieinmsdneluaulne Seddnmnavesdulnduesian ABCG5/GS fuszivluiiluideauaziliioides
duveslsalanaznaeaidenlunduiioduaulng Tasdnmdulnduesilan 3 »iia 16ud ABCG5 Q604E C>G,
ABCGS8 5U145 A>C was ABCG8 Y54C A>G gmumaia allele-specific polymerase chain reaction NUANNYN
yeadada dil ABCG5 Q604E C>G dada G 3ovaz 81.3 uaz C $ovaz 18.7 dau ABCGS 5U145 A>C fisa
da C Sovay 84.9 uay A Jevay 15.1 uay ABCGS Y54C A>G #dada G Jovay 78.8 uay A Jovay 21.2
msanmduTndnesiidn ABCGs/G8  fusedvluiluideauasnniineisng Tudesdumundaiiulnives
ABCG5 Q604E C>G uuy GG 3¢y DBP uag TC guni C carriers o8Nt dqynadd daw ABCGS 5U145
A>C wuhiaiilulnd CC fisedu TC, LDL-C wag LDL-C/HDL-C ganh A carriers ysiialumasnenfilun
CC wuniian SBP uag DBP guni A carriers o WitlsdAgnwadfisuaeiu di ABCG8 Y54C A>G
wummIanssediitedfgmMeddivesnniineslay szwheIndnesilan uaziilediansianudiusuonmy
mamuhIndnesiusiin ABCGS 5U145 A>C lumanefiiiilni cC flammudssdemsifannzanusuladia
g4 4.81 11 (OR 4.81, 95%Cl: 1.45-16.02) deflsniy AC nay AA WedianeinansznTIx WU TUINAAN
fisTulnilsmssning ABCG5 Q604 C>G u ABCGS 5U145 A>C, uny GG/CC fianidsssemsidaanzluiy
luideaiian@iannni GC/AC, GC/AA, CC/CC, CC/AC, uaz CC/AA 2.48 wh (OR 2.48, 95%Cl: 1.02-6.03)
msfnmnassilifumsfnmusniiferiunduesiiGuesiu ABCG5/GS lunduiedalng wazudaanuduiug
sewhalndnesifuvesdu ABCG5/GS fuanuAndnfivedluiunaznzanmuladags snadaiudoyaiiesdu
Tumshl@nsufsaielfiduumalumsuusihuazasilesfuanuidssmaialsailonagnaoniden

mdag: lsamlanazvaeaiden, lusauvudelusiu ATP-binding cassette G5 uaz G8 (ABCG5/GS),
dulnanesisu
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The association of ABCG5/G8 gene polymorphisms with blood
lipid profile in Thais
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Abstract

Cardiovascular diseases (CVDs) are the chronic diseases and the leading cause of global death and
disability. Risk factors for CVD are encompassing both genetics and environmental background. ATP-binding
cassette transporters G5 and G8 (ABCG5/G8) are membrane transporters that express on enterocytes and hepa-
tocytes; they play roles in the regulation of body lipid homeostatis. Several studies have investigated the as-
sociation of ABCG5/G8 gene polymorphisms on blood lipids, however, with controversial results. In addition,
there are no reports regarding ABCG5/G8 gene polymorphisms in Thai population. The objective of present
study was to determine the association of ABCG5/G8 gene polymorphisms and lipid profile as well as other
CVD risk factors in Thais. The ABCG5 Q604E C>G, ABCGS 5U145 A>C, and ABCGS8 Y54C A>G gene
polymorphisms were determined using allele-specific polymerase chain reaction (ASPCR) technique. The re-
spective major and minor alleles were: G (81.3%) and C (18.7%) for ABCG5 Q604E C>G; C (84.9%) and
A (15.1%) for ABCG8 5U145 A>C; and G (78.8%) and A (21.2%) for ABCG8 Y54C A>G. The individuals
with GG genotype of ABCG5 Q604E C>G showed significantly higher level of DBP and TC than C carriers.
For ABCGS8 5U145 A>C, subjects with CC genotype demonstrated significantly higher level of TC, LDL-C,
and LDL-C/HDL-C than those with A allele. There were no statistically significant differences of either lipid
levels or other CVD risk factors among genotypes of ABCG8S Y54C A>G. Association study initially demon-
strated, only in male subjects, that CC genotype of ABCG8 5U145 A>C significantly increased the risk of
hypertension (OR 4.81, 95%CI: 1.45-16.02) as compared with A allele carriers (AC+AA). Further investigation
for the combined effect revealed significant association of combined GG/CC genotypes of ABCG5 Q604E
C>G and ABCG8 5U145 A>C with increase risk of dyslipidemia (OR 2.48, 95%CI: 1.02-6.03) compared to
CG/AC, CG/AA, CC/CC, CC/AC, and CC/AA genotypes, however only in female subjects. This is the first
report regarding the study of ABCG5/G8 gene polymorphisms in Thais. The present results demonstrate the
associations of ABCG5/G8 gene polymorphisms with abnormal lipid profile and hypertension, and provide as

preliminary information for more comprehensive study with the ultimate aim for CVD prevention campaign.

Keywords: Cardiovascular disease (CVD), ATP-binding cassette transporter G5/G8 (ABCGbH/GS8), Gene
polymorphisms

'Postgraduate Student in Medical Science, Faculty of Associated Medical Sciences, Khon Kaen University
®Cardiovascular Research Group, Khon Kaen University

*Department of Clinical Chemistry, Faculty of Associated Medical Sciences, Khon Kaen University
“Department of Pathology, Faculty of Medicine, Khon Kaen University

5Postgraduate Student in Biomedical Science, Graduate School, Khon Kaen University

* Corresponding author: (e-mail: schatr@kku.ac.th)

J Med Tech Phy Ther e Vol 27 No 3 e September-December 2015 265



UNIN
lsavlanazviasnidon (cardiovascular disease,
cvD) ilungulsailidannanufiandvesszuninly
=) d‘ o > F4 ¥ - o
uagvasalden naagldunlsavasaidsanaly (coro-
nary artery disease, CAD) nazlsaviaonldonanes
(cerebrovascular disease) Tﬂadauiwajﬁaw MNNNNIE
NaoALAOALAININ (atherosclerosis)

T lhuazvasadeniiuauvgueoimsidein
uaziduTheveanuiilan MNTBNUYDIBIAMIDMITY
lan (World Health Organization, WHO) 1) @.¢1. 2008
= Y A Aa C% =
Rnudidesiannlsalinasrasnidonlsyinm 17
awau wazaanlul a.d. 2030 vidideFiammiy
23.6 damau'” doyannnszniNamnIaguveding
siwnunlil) a.d. 2009 lsailanazviaenidenidu
aurgmsdetinvesanlng Wududy 3 seanngiiaime

< S v =S A Q‘J
nazlsanzide lnalisnmsidedia 4 aw/l 119 uag
matazinay 3 whluda 10 Pdramh®?

Tunsdiveslsavasaidoamilaniianmgnnnnig
viaonldenuaaude 9wy atherosclerotic plaque fintla
naoalden INAMIAVLALYOIaRALaDaN L iaeendn
iela uagmnifa plaque rupture azthligmsiin
thrombosis tazvasaidengadulunga” Fwzmlviia
amzadlemlamennnmsnaiion (myocardial
infarction) Yadwideandudsumsiianizianiaoa
ueaude Taua maguyrs anudulafiaga Tsannmam
MINAMIDONMAIMe MsmadIAY 15A8IU M5
d' = a a
AnueanegodlulSinann wazmINaNNAaUnAves
seaulviulnden Widu® Famnauquilidoideama
1 zanunsoananuideenensiialialauasvasn
- Vv dyu = > U ‘!‘d 1
1aeald wennniidanitadenaiugassuninansznuse

= a I o A
anuidsaveImsiialsanaziiluilhdenlismnsamugun
16@ sgalsnmulugninugnssuiiduilaiodos ms

winaNnNszIdumsautiviiadsziruliiqunn ag
FIYANANNITediD15AGINE
Membrane transporters 319 ATP-binding cas-
sette Gb 11azG8 (ABCG5H/G8) 1 co-transporters i
maunAnludnya heterodimer 9gUUINNILIUYD
maéuwﬁﬁﬂﬁtﬁﬂ (enterocytes) Wag BaaNY (hepa-
(6-8) o 3 d'x’zl wu
tocytes)” MMINNIUMIAILANTEAVYDY cholesterol

266

A A ves
uag sterols 1ANY (phytosterols) NATuNDIMNS 1Y
M3ude (efflux) G1399NEA1IDDAN enterocytes NAY
TuFamaufuarld waznn hepatocyte 1Wrgmaduing
(bile canaliculi) 3axdmFIvAIANIZAV VTN 2 BTia
ludeald® ABCG5 way ABCGS gnadnaindu
ABCG5 wag ABCG8 Hsnsaumsanmnundulng
NOSWBN (gene polymorphisms) Wa1YAIURUILIU
ABCG5 way ABCG8 iinasioizdu cholesterol uag

a 1 =y I a A
phytosterols ¥iiaseluidon Inslinaaalsz@niam
lumsauda cholesterol MuUATZLIUMS reverse choles-
terol transport aavlUndusmnemsvueds phytosterols
IeTuRBNgMAUAUING JUAAMIaZANMNILDITD
1 (7,10,11) wal VhJ 1 a o A o &
§199) wazihlilgmsiiannzrasnidonuaaud

o v a

< o/ A
iuamgddguesmaiialsamlinazvaendenldly
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MmN Ysziiiuanuduiuseninegy
IndnesiEnves ABCG5/GS uazszivlvsinluidon ug
Toyadaianuuaneil dnmateyaunduditaud
muluudaziema™™ ' sudathgiiudaliims@nunluay
Tne dun@nhingidomsdnuluasail wieldlddedayl
nanudigunaziiofunnmadmiumssasednma
gumwlumsananudesdemsiiannzrasaidonuad
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1. NguimeeN

msAmnadailldmumsiusensessmmsive
Tunywd MnAMNIITNMINTETIINMIIToTuNyBE
NIIMNdEVOUNAULED NGUAIBENNTINI 440 Y
wudumeme 128 519 waziwande 312 119 YANY
Igsumssuameazidenlasms annsliludusenuas
aeuuUudeuaABflszIAgumwTY nduied
Fodliiflulsanfinansznudeszaulviilnden 1dud
Tsadu Tsala Tsanzidaiselsaiinendesiumssniay
e Fagldnanamasnlszifuaznamansiameios
Uiiiams Taeseduasuazielsininerdodosedlu
$29A1871999 A9 blood urea nitrogen (BUN) < 19.1
mg/dL, creatinine < 1.5 mg/dL, uric acid < 8.5 mg/
dL, alanine aminotransferase (ALT) < 50 U/L, aspar-
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tate aminotransferase (AST) < 52 U/L uag alkaline
phosphatase (ALP) < 147 U/L Fnhwiin Bfﬂfhu’c,jﬁ it
Anamasiaiame (body mass index, BMI) Taau
aulafin 59UI0Y (waist circumference, W) uazsou
azlnn (hip circumference, H)

2. MsULazAsINMBEILAeN

mzideanniduidendueanguinodisiia
MmsuaziAsesRnedies 12 $1lue miudensen
Hu 3 dou dnsnbifiasfudenuduiiomIondsu 14
asvszaulvduluiden (lipid profile 1@ua total choles-
terol (TC), triglycerides (TG) uag high-density lipo-
protein cholesterol (HDL-C) &1 low-density lipopro-
tein cholesterol (LDL-C) ﬁwmmmnqm Friedewald
equation(lg) ATIVMIMNUYDI LA (BUN, creatinine 1ag
uric acid) nazaseulsiianndyu (ALT, AST uag
ALP) dhuitdeusdomihmanamn flsideuigoslss
lussmudeands 1¥nsszdunglad (fasting blood
glucose, FBG) dauqﬂﬁwtﬂmﬁammﬁ ethylene di-
aminetetraacetic acid (EDTA) Wuasfuideauda 14
afadiBueifionebulndnesisy

3. MIA519 ABCG5/G8 dulwanasilau

3.1 adulwanesisn ABCG5 Q604E

C>G (rs6720173) Mmemaila allele specific polymer-
ase chain reaction restriction (ASPCR) 1% primers 2
‘Ig(ﬂﬁ’t]’e)ﬂLLUUﬁWﬁ%ﬂmiﬁﬂHWﬂ%@ﬁ uazmMIdaANEa
g Integrated DNA Technology (Integrated DNA
Technologies Inc, Singapore) 1@duA inner (allele spe-
cific) forward uag reverse primers ag outer forward
uag reverse primers auUNaNANelUU{ATH1T PCR
Y3759 25 UL 1J5znoudie primer usagsiaawN
149U 1 pmol, INTPs (Promega) (Promega Corpora-
tion, Madison, WI) 0.2 mM, PCR buffer 1X (Invitro-
gen) (Invitrogen Corporation, Carlsbad, CA), MgCl,
1.5 mM (Invitrogen), Tag DNA polymerase (Invitro-
gen) uay DNA 983nguéagn 100 ng ¥ PCR lag
Gl,ﬁfflﬂ'%'m DNA thermal cycler G-strom (Gene Tech-
nologies Ltd, Essex, UK) Tﬂﬂﬁ%uﬂﬂuﬁﬁﬁ @9 dena-
turation figamgil 95 °C ifuna 5 il mudas PCR
cycle figamgfi 95 °C Huna 30 Swidi, 55 °C 1

a1 30 3 waz 72°C Wunan 1 i wau 30 seu
wazavisy final extension ﬁqmﬂ{]ﬁ 72°C Wunan 5
Wi uen amplified products 928 2% agarose gel
electrophoresis ﬁﬁdauwammﬁﬁau ethidium bromide
Nulnd (genotype) uvy CC 1¥na DNA vina 118 uag
277 bp ulnil CG Wina DNA vma 118, 208 uaz
277 bp dndlulnil GG aglvinandn DNA ama 208
wag 277 bp
3.2 ayndulndneiisn ABCGS 5U145
A>C (rs3806471) mumatia ASPCR 1% primers 2
gaguiy dawansgluljaser PCR 1sudediude
3.1 Taeiituneu fie denaturation figamai 95°C 1
nan 5 Wi muime PCR cycle ﬁqquﬁ 95°C 1ilu
na 30 3d, 60 °C Wina 30 Jnd waz 72°C 1ilu
nan 1 Wi MU 30 50U uazd w3 final extension
ﬁqm’ﬁﬂ“ﬁ 72°C Wunan 5 il uen amplified products
f8 2% agarose gel electrophoresis ﬁﬁf{'auwammﬁ
dou ethidium bromide ulniuvy AA alinandn
DNA awa 239 uaz 323 bp 3ulnil AC ¥na DNA
A 127, 239 uaz 323 bp dwdlulniuvy cC W
H“a DNA 9ua 127 uag 323 bp
3.3 anadulwanesisn ABCGS Y54C

A>G (rs4148211) @emadia ASPCR lagld primers
2 gapuiy dawansnelufaser PCR guidednu
f0 3.1 ueil$ MgCl_ 2.0 mM ¥h PCR muTuReuIRe
aude 3.2 Mulniuuy AA aldnandn DNA 29
295 uaz 330 bp ulnil AG l¥ina DNA ama 148,
295 wag 330 bp dnRlulniuuy GG 1¥na DNA ama
148 uaz 330 bp

msasnduTnanesAiFn 3 sialddudunams
A79A8M3M DNA sequencing Ingmiyguediaiony
Yoz 10 MnFIBhIImNA

4. MINATZHNNEDA

Aanzideyanadnlsl)sunsudniozl SPSS
version 17 MA@BUNIINIZNBAIV0IToYalT Kol-
mogorov-Smirnov test é’wﬁau‘,aﬁﬂﬁmzmmmu non-
normal distribution vzgnautlaaiiiua log 10 Aewminn
it Tnsdeyaitiimansznednuy normal distribu-
tion azuaAuill mean £ SD dau%uﬂaﬁﬁmsﬂizma
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#UUY non-normal distribution uaAaA T geometric
means (minimum, maximum) 3ATISHANNUANGI
£1anguls Chi-square test 31ANZHANNUANA VDY
mindsvestoyaiihimderiiossninaeanduld inde-
pendent-sample t-test @IUMIMANUANNUTIZNHIN
Mulndvosdulndnesisn ABCG5/G8 AuazaNy
Aan@enee 19 Logistic regression analysis uaagan
11 Odds ratio (OR) Tage P < 0.05 dendianuuan
fegNITyd AN Nana

S
WNANIIANEN
o/ = = =) gj o 1
szaua1sdialludenniunediuginiegna
AdtATANNUANANAUIIHIUNASIBLAZHAN 1AeNY
’J’WL‘WWMUﬁmqmﬁﬂ, systolic blood pressure (SBP),

sz TG, TG/HDL-C, BUN, creatinine, uric acid,
ALT uag AST guninunanquediiedidgmadaa
yauzimavdaiian BMI, 500193, TC, HDL-C, LDL-C,
LDL-C/HDL-C, ALP 1agn1z83u ganinnas ey
Iedhagmeada (ldlduananamsdnmn)

msnszmeanuasulniluazsadaves ABCG5/
GSlwanesTFwi 3 siialulszsnsidnmn Wiluom
NHVOY Hardy-Weinberg equilibrium Tasdulnanesil
Fuwfin ABCG5 Q604E C>G wirhdada G fanuid
Souaz 81.3 inndaaa C (3owas 18.7) a3 ABCGS
5U145 A>C wudada C flanwaiesas 84.9 snanh
9aaa A (5ovaz 15.1) §i5U ABCG8 Y54C A>G WU
90088 G Seway 78.8 nndada C (5evay 21.2)
&1 ansaii 1

mseit 1 anwaslulniluazsadavesdu ABCG5 Q604E C>G. ABCGS 5U145 A>C wag ABCG8 Y54C

A>G Tungudiegn

gulnanasnay anuadlulni ANuAdaaa
ABCG5 Q604E C>G GG, % (n) = 66.0 (284) G, % (n) = 81.3 (699)
CG, % (n) = 30.5 (131) C, % (n) = 18.7 (161)

ABCGS8 5U145 A>C

ABCGS8 Y54C A>G

CC, % (n) = 3.5 (15)
CC, % (n) = 71.6 (308)
AC, % (n) = 26.5 (114)
AA, % (n) = 1.9 (8)
GG, % (n) = 62.6 (269)
AG, % (n) = 32.6 (140)
AA, % (n) = 4.9 (21)

C, % (n) =84.9 (730)
A, % (n) = 15.1 (130)

MIANMIANNENIUTIZHIN ABCG5/G8 Tnd
wosAidn udeyaiiosuvenduioduiavua wh
Inanesisnstia ABCG5 Q604E C>G ngudlulnil
GG #5ziy DBP waz TC gand1 ngu C carriers
(CC+CG) o8 NANYEAYNNGRA ushifiodianziiuen
MUINANUIIANNUANENAInaN MU
Tag3zduTC uag LDL-C lungn GG Heganilungy
C carriers (P = 0.018 uag 0.026 muaoy) admnlna
oSBT ABCGS 5U145 A>C wurhgiisTulni
CC #5261y TC, LDL-C uag LDL-C/HDL-C gandngy

A carriers (AA+AC) 98Tty ANIEAR naziile
Sianegdusamaumanuilumaneiizsulni cc §
3¢MUYeaiia SBP uaz DBP qaﬂdm@:uﬁtﬂu A carriers
(P =0.020 uaz 0.018) d5u ABCG8 Y54C A>G
linuanuuandevesnniineslag serndulngd (ld
Iduansramsnmn)
MIAnANNFNITUTITHINEUINAN BV
ABCG5/G8 Wanmsiiafunmzanuiiaundishe Tdud
AMzanuaulafags (hypertension; HT) 1%
(diabetes mellitus; DM) anglvsiuluideaialad
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(dyslipidemia) n17287U wag wunvedndulasy
(metabolic syndrome, MS) 1iu TinuanuaNRus us
aghala (Lilduananamsdnsn)
d' a ¢ ' = i =
IHDIATISHUBAMNING WU INANDTNEN
ABCGS8 5U145 A>C ulniluuy CC fanuidease

mainanzanudulafings 4.81 mudlefisuiy
AC+AA (adjusted OR = 4.81, 95%CI: 1.45-16.02, P
= 0.010) TagnuanNduiusprnglumamns 43 A1519
it 2 ushinutfodhdymuaanvesamduniuidnanly
NN

e 2 anuduiusIsningunane i ABCGS 5U145 A>C Auamzanusulafagdlunguinegraunams

ABCGS8 5U145, % (n)

Blood pressure P - value
CC (n = 85) AC+AA (n = 43)

Normotension 69.4 (59) 90.7 (39) 0.008

Hypertension 30.6 (26) 9.3 (4)

OR (95% CI) 4.81 (1.45-16.02) 1.00 (reference) 0.010

Normotension: SBP < 140 mmHg uag diastolic blood pressure (DBP) < 90 mmHg, Hypertension: SBP = 140 mmHg 30

DBP = 90 mmHg [uumumsinmanzanuaulaingaunsij

J
A o

DAy (Guidelines in the treatment of hypertension) d31aN

anudulafageuassmalng] @1 Odds ratio Td5ueny wazamzlvivluidearalnfiud

iieamn ABCG5 uaz ABCGS ¥
Wudavae hetero-dimers 130 half-transporter
(ABCG5/8) fainadlddnmmanssnusin (combined
effect) vogulwanesWgn 2139 ABCG5 uay
ABCGS8 laun ABCG5 Q604E C>G fu ABCGS8
5U145 A>C way ABCG5 Q604E C>G Ay ABCG8
Y54C A>G GiﬂmmL?'IENmiLﬁﬂm’szmﬁﬂﬂﬂaﬁhﬂ"]

namsAnEUI MAngan i Indne AFuTInsznig
ABCG5 Q604E C>G was ABCGS 5U145 A>C il
SWlnilmuuy GG/CC famuidssdemsidannzly
fuludeafinnd 2.66 whilleifsufunduiiouid
Mulnilmuuy CG/AC, CG/AA, CC/CC, CC/AC, uag
CC/AA (OR = 2.66, 95% CI: 1.09-6.50) 9 M15N
73

A519N 3 WanITENUIIN (combined effect) ¥038U ABCG5 Q604E C>G uaz ABCG8 5U145 A>C oy
Wdesemaiannzlviuluideaialaflumand

ABCG 5Q604E C>G + ABCG8 5U145 A>C Normolipidemia Dyslipidemia

n (%) n (%) Odds ratio 95% CI
GG/cC 19 (38.0) 139 (54.3) 2.48 1.02-6.03
GG/AC+ GG/AA+ CG/CC 21 (42.0) 88 (34.4) 1.50 0.63-3.61
CG/AC+ CG/AA+ CC/CC+ CC/AC+ CCAA 10 (20.0) 29 (11.3) 1 ;

A dyslipidemia agdasiianuinlnfives parameter 9819tioy 1 dodail; TC = 200 mg/dL, TG = 150 mg/dL, LDL-C > 100
mg/dL %50 HDL-C < 40 mg/dL (lum@se) vise HDL-C < 50 mg/dL (lumeanda) f1 Odds ratio léi/5ueny Tsawnwnu wag

Ao (BMI = 25 kg/m®) ud»
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=\ d =S
MsanazasluansAne
Padeidsamasiugassuianudidgsdeansiia
TsaEeTariaesiasinnalsassuuilanasiaoniaon
yaAaNNNugNIIHNIANANNIFBIMIIAAlIAAINET
msnaNuszTlumsmiiudialsgiriufansaan
TemdlumsiAalsald fadeideamaiugnssunuldly
Uszmnnamliludnvaizvesnnuranraismaingnasy
A S S a2 4! = 1 2 1 dgl
wingulnanesisy slianuuanmenullluudazizse
nd M3anpanNdd WnivesdulnanesiEn ABCG5/
G8 W 3 iiaasell nundulndnesisusia ABCG5
Q604E C>G 3lulnil GG fianwdmnniign (ouaz 67.8)
seeaeAe CG (Fowaz 30.0) uaz CC HANNaMga
4 d! d'd | dy % =R v
(esay 2.2) Famsnszneanuddlulniiiadroadeny
1By @Auuazdiu)"> ¥ nazuenEiu? uduanea
NnaEu® yazewisau®? dudulnaneiNgusiia
ABCGS 5U145 A>C 3lulnil CC Hanudinaiga (5oe
ar 71.5) sevasn@e AC (Sovaz 26.4) uaz AA i
anuamga (Sevaz 2.1) MInsznevesanNaIluini
dy vV = o/ =S d‘ 1 (12) 1 o 1
tadeadanusedy @Euuazgiu)™? 1Buiu e
uaneansglsl® uazdulwanesiausin ABCGS
Y54C A>G 3lulni GG ianwamniga (3esas 60.1)

7990911A0 AG (Fovaz 34.4) uay AA HaNnuaMga

(3osay 5.5) BaMeadIUMILITY AuUuazqiy)"?
usuanaennsglsluazueniiu® edlsimums
AnndulnanesiEn ABCG5/GS W 3 whiail daliiae
Ansauluaulngannen
=S 6’.11 dgl [ v 1 = R
namM3anEIASIlla uaae N InanesHENv e
ABCG5/G8 v 3 ila dawshazlilamliinalsarmlauaz
YA0AIADAINEATY UioniNANNIdealumSIARlAle
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