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Association of p3-Adrenergic Receptor Polymorphisms and High-Density Lipoprotein Cholesterol.
Byeng Chul Yu, Man Joong Jeon and Yong Hwan Lee*. Department of Preventive Medicine and Institute
of Natural Products for Health Promotion, Kosin University, Busan, 602-702 Korea - The [s-adrenergic receptor
(ADRB3) is expressed mainly in visceral adipose tissue and is thought to contribute to lipolysis and
the delivery of free fatty acids to the portal vein. This study was aimed at evaluating the association
between high—-density lipoprotein cholesterol (HDL-C) and ADRB3 genetic polymophisms. A total of 991
healthy examinees who were examined in a university hospital, located in Busan City, between May
and December 2006 were enrolled in this study. Height, weight, body mass index, waist circumference,
and systolic and diastolic blood pressures of the subjects were examined. Intravenous concentrations
of fasting blood glucose, total cholesterol, HDL-C, low-density lipoprotein cholesterol, and triglyceride
were also measured. After extracting DNA from the subjects, mutations of the +188T>C (Trp64Arg) of
exon 1 and +3893T>C of intron 2 on the ADRB3 gene were genotyped using the single base extension
method. We have identified a novel mutation of ADRB3 that is located in intron 2. The frequency of
its minor allele was 0.164. Both the +188T>C mutation of exon 1 and +3893T>C mutation of intron 2
were significantly associated with HDL-C. The mean concentration of serum HDL-C was significantly
lower in the presence of their minor allele 'C’. These results suggest that both mutations of +188T>C
of exon 1 and +3895T>C of intron 2 have significant associations with HDL-C in the Korean population.
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Table 1. Clinical characteristics of study subjects
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gto] AFhAAE 7hed Yol ® 2485 F%35k] ADRB3
TR Al tig A7 E BAS Algsti e ofwf pro-
moter §-9] ¢F -1 kb7} TFHEF soltt. A7 E +4&
93l GenBank sequences (Genome sequence: NT_007995 re-
leased on 29, Aug. 2006)° <-A3ste] otek 11719] primerE
AFEFA T 2 primer 1.25 pmol, genomic DNA 30 ng, 250
pM dNTPs, 28] 0.15 U Taqg DNA polymerase <&
(Applied Biosystems, Foster City, CA)Z PCRE 313t} %
< GeneAmp PCR System 9700 thermal cycler (Applied
Biosystems)& AF8-3}0] touch-down 7102 F=3}3it}
[3]. Nucleotide sequencing< Big Dye Terminator version 3.1
Cycle Sequencing kit (Applied Biosystems)®} ABI 3730
Genetic Analyzer (Applied Biosystems)Z DNA 971444
B8l on 7] de] Mol DNA star softwareE AR
3to] chromatogram o2 &138}4it}.

A7 G EA AT} exonl?] +188T>C (TrpbdArg), 1ntron1
9] +1219G>T, intron22] +3558A>T, +3893T>C9] 4709
A fol 7} EIE 9 o} +188T>C9} +1219G>T, +3558A>T9Jr
+3893T>C= BAI ot A= o] (tightly linked) B2
#HZ Aol exonl? +183T>C9} intron29] +3893T>CE A}
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Variable All (n=991) Male (n=374) Female (n=617)
Age (years) 53.1+85 53.58.6 52.8+8.4
BMI (kg/mz) 24.8+£3.2 24.9+2.7 24.7£34
Waist circumference (cm) 82.6+85 86.9+7.2 80.0£8.1
Systolic blood pressure (mmHg) 130.5+16.4 133.3+14.9 128.8+17.0
Diastolic blood pressure (mmHg) 7751105 78.9+10.3 76.7+10.6
Fasting glucose (mg/dl) 103.1£26.3 108.6+31.9 99.7£21.6
Total cholesterol (mg/dl) 196.4+36.1 192.4+35.3 198.9+36.3
LDL-cholesterol (mg/dl) 116.2+32.8 108.6+31.9 119.9+£32.9
HDL-cholesterol (mg/dl) 53.8+12.9 51.4+13.4 55.2+12.3
Triglyceride (mg/dl) 136.3+93.5 158.8+102.9 122.7+84.6

Data are mean*S.D.
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dNTPs, 0.15 U Tag DNA polymerase Z3%H&(Applied
Biosystems, Foster City, CA, USA)Z PCR s3ith 3%
GeneAmp PCR System 9700 thermal cycler (Applied
Biosystem)& AH-314 touch-down 27 2.2 A] 83} T3]
Primer extension ¥H-&& H2.7] 913 1 U SAP (Amersham Life

Science)E PCR AE] #7}ste] PCRS 7 3te] 8}3it). o]
FRHE-L 37°CAA 1A1ZHESE Bk 5 72°Col A 1587 vl %k

sto] A4S EEA43 AZUh Primer extension W&
SNaPshot dANTP primer extension kit (Applied Biosystems)
= AR 359t 1 U SAPS HHS 2350 3 7}5}o]
37°Col A 1417, 72°Coll A 1587 a3kt DNA ¥3
extension A%, 718 I Genescan 120 Liz size-standard &
< Hi-Di formamide (Applied Biosystems)oll & 7}3l9it}. o]

(Table 2). ADRB3+F
tron2¢] +3803T>C¢] 7
o ¥k ol e TS

plonE v A7H ot Hhu} %ﬂvoﬁiﬂr. e e
Q1o A exonl?] +188T>CE} HS=3 =
el o R 9o R oo tigh 03_%7} o % & at
Z+9th. ADRB3 §4719] ® o2 &
183T>Ce] 79+ w2 A7} HOV% At} fﬁ(ﬂ% I
©= 3 Rho 5[21]9 A7olA 44 ddFZ Cco =&
Bl &7} 0160°i Histe] 2 Ao} fAbe H3lth
AHE=Q S Ao R § Widen $[2719] Aol A= 0.1159]
NES UrEMM ghaQl Wk uokon o JOHAM
exonl®] +188T>C Wole] &4 fdFA €8 g HLE
0.183 - 0212 A g=Q1xrh #9kvH11,17,29]. 5% F=<1e
Aol 94 dHEFA CE W7t 012724 H=lo A 9

ix} EREE
SRS EH

o

h==t
LIRSS,

0

BL

H) C =

lo

=S BCAA 57 Y 5 54 Dol BT ABI AR o WoktH24]. Lehman S[13]0] #A| 2 Z419]
Prism 3100 Genetic AnalyzerolA #7]19%3}3ith ABI nZole gate g sto] BAS ADRB3 &4 Tle62Met
Prism GeneScan and Genotyper (Applied Biosystems) ~ 2 Hol= 2 Ao A= TAsHA] Kbl
IS AREst] AdE A St
ADRB3 RZIAl Crad M1t HDL-C2fe| o2ty
Az 24 HDL-CS} ADRB3 4 thgAd ko] ddAd & 2ele}]
H7IMEEA S Sl ¥ FHA 4] dEF Aol ste] AdHS AT F 53] B4E A HY
3} linkage disequihbrlum;% SFotr 7] 9]3ke] Lewontin's welo] A8 S we Pt M= frefg #alAdo] gl
(ID'1)# & F&45tHI). Hardy-Weinberg equilibrium o ozte] AL FHA Hol7t dojyd F 2 RFAA
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atolom, o HTES A A WEed pot g=1-pelA & A+ W1t HDL-C s %7} 560541255 mg/dl, ] &5 &
H=1-p*q’=2p(1-p)¢] ¥4 o2 3%tk HDL-C, 3124, Q9% 53.02+11.27 mg/dl, B4 FFHHQA A4 5229+
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Table 2. Frequencies of ADRB3 polymorphisms in Korean subjects (n=991)
Loci Region AA change Genotype Frequencyl) Heterozygosity HWE?
+188T>C Exonl Trp64Arg T CT C 0.158 0.267 0.222
707 254 30
+3893T>C Intron2 - T CT C 0.164 0.275 0.461
695 266 30

1) .
Frequencies of rare alleles.

2)p value for Hardy-Weinberg equilibrium.



Journal of Life Science 2009, Vol. 19. No. 5 667

Table 3. Regression analyses of ADRB3 polymorphisms with HDL cholesterol in Korean subjects (n=991)

Subgroup Loci c/ct C/R R/R’ D
All (n=991) +188T>C 707(54.3613.00) 254(52.34+11.92) 30(52.07+16.17) 0.08
+3893T>C 695(54.40+13.08) 266(52.32+11.73) 30(52.23+16.14) 0.07
Male (n=374) +188T>C 250(51.28+13.27) 111(51.47+12.70) 13(51.77+20.29) 0.85
+3893T>C 243(51.32+13.41) 119(51.34+12.40) 12(52.17£21.14) 0.92
Female (n=617) +188T>C 457(56.05£12.55) 143(53.02+11.27) 17(52.29+12.84) 0.01
+3893T>C 452(56.05£12.61) 147(53.11+11.14) 18(52.28+12.46) 0.01

*C/C, C/R, and R/R represent homozygotes for the common allele, heterozygotes and homozygotes for the rare allele, respectively.
Genotype distributions, means and standard deviations (SD) of each value, and p-values of co-dominant model for regression

analyses are shown. Bold values indicate the case of p<0.05.
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Table 4. Regression analyses of ADRB3 polymorphisms with metabolic phenotypes in Korean subjects (n=991)

Component Gender Loci c/ct C/R R/R D
Waist circumference All +188T>C 707(82.29+8.44) 254(83.54+8.35) 30(82.19+9.37) 0.65
+3893T>C 695(82.31+8.46) 266(83.46+8.37) 30(81.91+8.98) 0.82
Male +188T>C 250(86.65+7.00) 111(87.24£7.35) 13(87.50+9.31) 0.44
+3893T>C 243(86.71+7.02) 119(87.17+7.34) 12(86.58+9.09) 0.66
Female +188T>C 457(79.91+8.21) 143(80.66+7.96) 17(78.13+7.33) 0.89
+3893T>C 452(79.95+8.22) 147(80.45+7.95) 18(78.79+7.64) 0.86
Body mass index All +188T>C 707(24.67+2.90) 254(25.06%3.79) 30(24.71+2.92) 0.22
+3893T>C 695(24.68+2.92) 266(25.00£3.72) 30(24.68+2.88) 0.33
Male +188T>C 250(24.83+2.74) 111(24.89+2.68) 13(25.82+3.33) 0.40
+3893T>C 243(24.83+2.77) 119(24.92+2.65) 12(25.47+3.26) 0.53
Female +188T>C 457(24.58+2.98) 143(25.20+4.48) 17(23.93+2.40) 0.43
+3893T>C 452(24.61+3.00) 147(25.07+4.41) 18(24.20+2.59) 0.55
Triglyceride All +188T>C 707(134.30£93.94) 254(140.19+92.27) 30(150.93+94.60) 0.46
+3893T>C 695(134.08+94.35) 266(141.14+91.57) 30(145.40+92.04) 0.49
Male +188T>C 250(159.84+103.44) 111(156.95+103.07) 13(154.46+96.94) 0.78
+3893T>C 243(160.35+104.46) 119(157.06+101.05) 12(144.58+94.17) 0.60
Female +188T>C 457(120.33+85.26) 143(127.19+80.92) 17(148.24+95.68) 0.21
+3893T>C 452(119.96+85.27 147(128.24+81.20 18(145.94+93.34) 0.16
Fasting glucose All +188T>C 707(103.19+27.63 254(102.75+22.92 30(103.00+22.00) 0.48
+3893T>C 695(103.24+27.81 266(102.66+22.59 30(102.80+21.99) 0.43
Male +188T>C 250(108.66+34.15 111(107.59+26.88 13(115.85+26.81) 0.82
+3893T>C 243(108.91+£34.52 119(107.13+26.24 12(116.58+27.87) 0.95
Female +188T>C 457(100.19+22.81 143(99.00+18.54) 17(93.18+10.08) 0.14
+3893T>C 452(100.19+22.89) 147(99.03+18.45) 18(93.61+9.95) 0.16

*C/C, C/R, and R/R represent homozygotes for the common allele, heterozygotes and homozygotes for the rare allele, respectively.
Genotype distributions, means and standard deviations (SD) of each value, and p-values of co-dominant model for regression analyses

are shown.
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