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Exonic SNP (rs7144, 3'-UTR) in CD46 Molecule and Complement Regulatory Protein (CD46)
Gene Associated with Excess Syndrome to Categorize Korean Bronchial Asthma Patients

Mei Leel, Hyun-jung Baekl, Eui-keun Parkl, Kwan-il KimZ, Beom-joon Leel, Su-kang Kim®
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"Division of Allergy, Immune & Respiratory System, Dept. of Intemal Medicing, College of Korean Medicine, Kyung—Hee University
®Korean Medicine Clinical Trial Center, Kyung-Hee University Korean Medicine Hospital
3Dept. of Pharmacology, College of Medicine, Kyung-Hee University
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*Dept. of Cardiovascular and Neurologic Diseases (Stroke center), College of Korean Medicine, Kyung-He University

ABSTRACT

Objectives: In this study, we divided Korean asthma patients into excess syndrome or deficiency syndrome groups according
to clinical phenotype. Genetic analysis was conducted to investigate the association of exonic SNPs in the CD46 gene polymorphism
with the clinical phenotype based on the differentiation syndrome of the bronchial asthma patients.

Methods: There were 95 healthy patients (control group) and 53 asthma patients. (The deficiency syndrome group included
24 and the excess syndrome group 29). We searched the exonic areas of the CD46 gene in the NCBI website SNPs with <0.01
minor allele frequency (MAF) and <0.01 heterozygosity. We finally selected two SNPs: rs138343816, Ser13Phe and rs7144,
3-UTR. Hardy-Weinberg equilibrium was calculated using SNPStats.

Results: There were significant differences in the codominant 1 model and the dominant model between the healthy group
and the asthma group. There were significant differences between deficiency syndrome group and the excess syndrome group in
the genotype frequencies and in the codominant 1 model, the dominant model, and the log—additive model. The allele frequency
of rs7144C showed a significant difference between the deficiency syndrome group and the excess syndrome group. Two-SNP
haplotype analysis showed a significant difference in frequency in the deficiency syndrome group and in the excess syndrome
group. There were significant differences between the healthy group and the excess syndrome group in the codominant 1 model,
the dominant model, and the log-additive model. The frequency of the rs7144 C allele exhibited a significant difference in the
demonstration. SNP haplotype analysis between the healthy group and the excess syndrome group showed a significant
difference in the frequency of the CT haplotype and the CC haplotype.

Conclusions: The results indicate that two CD46 SNPs (rs138843816, Ser13Phe and rs7144, 3'-UTR) might be associated

with the symptomatic excess syndrome in Korean asthma patients.

Key words: Korean asthma patients, CD46, polymorphism, excess syndrome, deficiency syndrome
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Table 1. Characteristics of Subjects in This Study

Normal Asthma
Total numbers 9% 53
Male/Female 48/47 19/34

Age (meantSD, years) 44224277 47.79+13.34
Deficiency syndrome 24
Excess syndrome 29

ZH

>

CHZ=2mp MAl SIXpO| CD46 SNPQ| |

o
= A
[
ARtz DA Alole] (D46 3R F

702] SNP(rs138343816, Ser13Phe and rs7144, 3-UTR)
oA FAAEY NHFAAE X3 Table 2).
TR gH2 23 A9 dads =
A2g 39 BA& B3l B0 23 dERF
ol rs133843816 SNP f-3k& 9] W= 91.6%:7.4%
:1.1% 283 HASAREA A HU.3%657%00%E
YEPFTHC/C genotypeiC/T genotype T/T genotype).
Az AT ZH2tel| A rs138843816 SNP
o hPFARe] HEE 95.3%4.7%8 97.2%:2.8%
2 YETHC alleleT allele). AZNZTT 4]
FAoA A gy A HlE zjolE

550

tof 2|

IS HolA dthp>0.05).
T HAZATY] rs7144SNPY] 3
3%:31.6%:2.1%, 83.0%:13.2%:3.8%% L}
THT/T genotype'T/C genotype:C/C genotype).
A7z A8zt Alelol A9 codominant
1 model(T/T genotype versus T/C genotype) [23}
H] 0.36, %% AZF7F 0.14-090, p=0.029]3} dominant
model(T/T genotype versus T/C genotype and C/C
gerotype) [XPH] 042, %% 2121727F 018-099, p=0.039]
A Fofgt Aol UeS & F ATk ARd=x
T3 AR 157144 SNPY] 3410 RHIie
= R1%179% 2811 896%:104%= YERITKT
allele:C allele). rs7144 SNPY] C igf-Azte] ¥Mx
7} AR 104%2 AFU 2] 179% K} o
Al VEREo U #9482 TEER] FATHp>0.05).

T 702] SNP(rs138843816 and rs7144) S LujA| g
S Sk Al TR duiAIFo]l UAATHCT
haplotype, CC haplotype, TC haplotype). A thZT
7 A2)3AEol A CT haplotype® CC haplotype®)
HEE 2o)E BHAT fo4d2 AATHp>0.05).




of of - Y - spol3 - B - OJHE - 2

212t

22 BFS - 2R - 2ojof - HEH - HE)

Table 2. Genotype and Allele Frequencies of CD46 SNPs in Control Group and Asthma Group

SNPs  Genotype/allele ior(lgo()’l [?ft(}};f)a Models OR (%% CI) D

CD46 c/C 87 (91.6) 50 (94.3) codominant] 074 (0.18-3.10) 0.68
rs138843816 C/T 7 (74) 3BT codominant? 00 (0.00-NA) NA
Ser13Phe T/T 1 (1D 0 (0.0) dominant 0.65 (0.16-2.65) 04
recessive 0.00 (0.00-NA) NA
log—additive 062 (0.17-2.28) 045

C 181 (%.3) 103 (97.2) 1
T 9 (47 328 059 (0.46-2.21) 043
CD46 T/T 63 (66.3) 44 (83.0) codominant] 0.36 (0.14-0.90) 0.029
rs7144 T/C 30 (31.6) 7 (13.2) codominant2 1.27 (0.17-958) 0.82
3'-UTR c/C 2 @21 2 (38) dominant 042 (0.18-0.99) 0.039
recessive 157 (0.21-11.82) 0.66
log-additive 056 (0.27-1.16) 0.10

T 156 (82.1) % (89.6) 1
C 34 (179) 1 (104) 053 (0.56-1.10) 0.09

CD46 . CD46 molecule, complement regulatory protein,

NA : not applicable
Bold numbers means significant.

3. HASR} 51520 AT CD46 SNPQ| H|u
=4
BRI FESRE Abol9) CD46 SRR T 7))

SNP(rs138343816, Ser13Phe and rs7144, 3-UTR)ol

A FARES R RS EA8AH Table 3).
FAAY AR Te st e
ABBAS ALY 37 BALS Edlo BA5Y
. HEEY FERRS] rs138843816 SNP #4414 9l
AT 9179%83%:00% 1E)T 9659%:35%0.0%
o7 e HC/CgenotypeiC/T  genotype T/T

genotype). r3138843816 SNP9] tg-f-73A1e] Mz =
IR Zyzbo N 958%:42% ¥l
983%:1. 7%= UrEP/LrJ{C alleleT allele). JER=}
oA FAAEY oy A NRy Aols
Hou} o3 ABAL HolA| AATHp>0.00).
ST TR rsT144SNPe] -3IA18L- 66.7%
25.0%:83% 18]aL 9652:352%:0.0%(T/T genotype:
T/C genotype:C/C genotype)©]Att. | ‘”ﬁfﬂr b
R FAAY NEE AolE Bt D

niZ.

‘7?

\I?L/_

SNP :

single nucleotide polymorphism, n : number of group,

ol A9 codominant 1 model(T/T genotype versus
T/C genotype) [xFH] 0.08, 95% 412 77F 0.01-0.83,
p=0.035]7 dominant model(T/T genotype versus
T/C genotype and C/C genotype) 2] 0.06, 9%
A=) F7E 0.01-0.61,p=0.003] 28]l log-additive model
(T/T genotype versus T/C genotype versus C/C
genotype) [HH] 0.08, 9% AZF7E 0.01-0.74,
p= 00024 frojsk Ao AU A
I} HBRES] 17144 SNP -7k 79.2%
2208% 1831 R.3%:1.7% ©]HTHT allele:C allele).
rs7144 cﬂ g FAA WS EER(20.8%)9)
sl (L% A FA7F @A Yebgen,
Tr«]?} ﬁ%"é% YERATHRA] 0.07, %% A1
T2 0.01-0.54, p=0.011).

5 719] SNP(rs138843816 and rs7144)5 LejAd
H22 ST Table 4). Al 72 LujAIgo] A
THCThaplotype, CChaplotype, and TChaplotype).
MR kol A CT haplotype} CC haplotype
o] HiTE AolE B, fojido] FAEATHCT

o=

i
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haplotype, chi square=991, p=0.0016 and CC haplotype chi square=10.11, p=0.0015).

Table 3. Genotype and Allele Frequencies of CD46 SNPs in D.S Group and E.S Group

SNPs Genotype/allele nD(."SA) nE(';) Models OR (%% CI) p
CD46 C/C 22 917) 28 (965)  codominantl 0.38 (0.03-4.86) 0.44
138343816 C/T 2 (83) 1 (35)
Serl13Phe T/T 0 (0.0 0 (0.0
C 46 (%.8) 57 (983) 1
T 2 (42) 1.7 0.40 (0.04-4.60) 046
CD46 T/T 16 (66.7) 28 (965)  codominantl 0.08 (0.01-0.83) 0.035
rs7144 T/C 6 (25.0) 1 (35) codominant? 0.00 (0.00-NA) NA
3'UTR c/C 2 (83) 0 0.0 dominant 0.06 (0.01-0.61) 0.003
recessive 0.00 (0.00-NA) NA
log-additive 0.08 (0.01-0.74) 0.0024
T 38 (79.2) 57 (983) 1
C 10 (20.8) 1 (1.7) 0.07 (0.01-054) 0.011

CD46 : CD46 molecule, complement regulatory protein, SNP : single nucleotide polymorphism, n : number of group,
NA : not applicable

Bold numbers means significant.

D.S : deficiency syndrome

ES @ excess syndrome

Table 4. Haplotype Analysis of CD46 SNPs in D.S Group and E.S Group

Haplotype  Frequency " Dk — " B — Chi Square D
CT 0.89 380 10.0 55.0 1.0 991 0.0016
CcC 0.08 8.0 400 0.0 56.0 10.11 0.0015
TC 0.03 2.0 46.0 1.0 55.0 052 0.47

(+) © ratio a specific haplotype of case or control, (-) : ratio not a specific haplotype of case or control

CD46 : CD46 molecule, complement regulatory protein, SNP : single nucleotide polymorphism, n : number of group
Bold numbers means significant.

D.S : deficiency syndrome

ES @ excess syndrome

4, HAZCH=A1n} 1 9| CD46 SNP2| H|mw £4 8.3%:0.0%°)ATHC/C  genotype:C/T  genotype:T/T
ARl Be St R R 1_1} JERERE Abole] CDA6f genotype). rs138843816 SNP2] tlg+371e] Bz
A7 7)9) SNP(rsI38843816, SerldPhe and rsTIdd,  AZuIZZS BALA HEEH 22N B3%647%
3-UTR), §3A37 digdfd4E E48k90 f 383 $5.8%:4.2%C1 ATHC allele: T allele).
AR g4 28 Y] dade A7z AR EBRS rsT144SNPY]
2X2H 37 248 ot 248 FRAAE L 663%:31.6%21% 173l 66.79%:25.0%:
A7 2T A2 AL RS rs133343816 SNP 83%= YERFI(T/T genotype: T/C genotype:
FAAEY HIEE 91.6%74%11% 28)1 91.7%: C/C genotype), rs7144SNPY] dH-F-AA= 82.1%
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179% 23l 79.2%:208%(T allele:C  allele) 3
o ARUEET A4 B4 EEkA £149
3 0y f44 NEd Aolz BRI fol3
AVAE WOl ARTHp>005). F A SNP
(rs138843816 and rs7144)E LuiAd 45 313
A, ofE §o)AE WAEA GTHp>005).

5. L=t A5 CD46 SNPL| H|m 24

7T A8} ERERE Afole] CD46 #-Ad
A T 712] SNP(rs138843816, Serl3Phe and rs7144,
S-UTR)OIA FAA83 didfrdas E4stic
(Table 5). FAAEH HHFHA 22| HHEH
FRYE 22 39 #4E Foto £A48Ath

A7z} 218k FEEAE] rs133343816 SNP
FAAEY] WEE 916%74%1.1% I3l 965%:
35%0.0%% YERFTHC/Cgenotype:  C/Tgenotype:
T/Tgenotype). rs138343816 SNP2| -4+
HNee A3l A4S e 2l A
B.3%:4.7% 283 983%1.7%°|HHC allele: T
allele). AFtzTd M4 &2 FERfAA A
A7 Y FAA N5 AJolE HPoy 9
S AWE HolA BATHP>0.05).

A7 2T} A 8L HERF rsT144SNPY] #-3
AFEL 66.3%:31.6%:21% 2 965%:35%:0.0%

=

UEPHTH T/ Tgenotype: T/Cgenotype:C/Cgenotype).
AT EHERY FAAE REE AolE
B3} codominant 1 model(T/T genotype versus
T/C genotype) [xFR] 007, 9% A1=7-7F 0.01-056,
p=0.012]3} dominant model(T/T genotype versus
T/C genotype and C/C genotype) [22xH4] 0.07, %%
A1ZE 001-0.54, p=0.0002] “12]32 log-additive model
(T/T genotype versus T/C genotype versus C/C
genotype) [2HH] 0.07, 95% AFT3F 0.01-0.55,
p=0.0002]ell A frojgt Ax/gdo] #&= At

A7z} HEREY rs7144 SNP 13 Ar 34t
o] HIT 821%:17.9% 28)a 98.3%:1.7%(T allele
:C allele) Atk 57144 Co g #4# Hi== A
B 2T (179%)0 Hsl FERH(1.7%)A 7
O S@ar froeh AadS UEroh(aaiel 0.08,
%% A&7+ 0.01-0.60, p=0.014).

I 7h2] SNP(rs138343816 and rs7144)2 LujA &
S ST Table 6). Al /< LujAIFo] A
THCT haplotype, CC haplotype, and TC haplotype).
ARz EEEAA CT haplotype® CC
haplotype?] W1=& 2olE HYIL, oo #&
HAJATHCT haplotype, chi square=9.33, p=0.0023
and CC haplotype chi square=8.30, p=0.004).
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Table 5. Genotype and Allele Frequencies of CD46 SNPs in Control Group and E.S Group

SNPs  Genotype/allele ior(“(j/“)’l nE(';Z) Models OR (%% CI) D
CD46 c/C 87 (91.6) 28 (96.5) codominant] 036 (0.04-3.12) 0.35
rs138843816 C/T 7 (74) 1 (35) codominant? 00 (0.00-NA) NA
Ser13Phe T/T 11D 0 (0.0 dominant 0.34 (0.04-2.86) 0.26
recessive 0.00 (0.00-NA) NA
log—additive 0.34 (0.04-2.79) 0.25
C 181 (95.3) 57 (98.3) 1
T 9 (4.7) 117 0.35 (0.04-2.85) 0.33
CD46 T/T 63 (66.3) 28 (96.5) codominant] 0.07 (0.01-0.56) 0.012
rs7144 T/C 30 (31.6) 1 (35 codominant2 .00 (0.00-NA) NA
3'UTR c/C 2 21 0 (0.0 dominant 0.07 (0.01-0.54) 0.0002
recessive 0.00 (0.00-NA) NA
log-additive 0.07 (0.01-055) 0.0002
T 156 (82.1) 57 (98.3) 1
C 34 (179) 117 0.08 (0.01-0.60) 0.014

CD46 : CD46 molecule, complement regulatory protein, SNP :

NA : not applicable
Bold numbers means significant.
E.S © excess syndrome

single nucleotide polymorphism, n : number of group,

Table 6. Haplotype Analysis of CD46 SNPs in Control Group and E.S Group

Haplotype Frequency N o] - N B> - Chi Square p
CT 0.86 154.0 34.0 5.0 1.0 9.33 0.0023
CC 0.10 25.0 163.0 0.0 56.0 8.30 0.004
TC 0.04 9.0 179.0 1.0 55.0 099 0.32

()

* ratio a specific haplotype of case or control, (=)

CD46 : CD46 molecule, complement regulatory protein, SNP :

Bold numbers means significant.
E.S ! excess syndrome
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