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Genetic Polymorphism of CCK Promotor Region and Sasang Constitution

Soo-Kyung Lee", Seong-Gene Lee”
Dept. Sasang Constitutional Medicine Kyunghee University”, Asan Institute for Life Sciences?

Objectives : Sasang Constitutional Medicine is based on the diversity of human beings and medically developing a
variation of responses to diseases and medicines. This diversity is categorized into four concerning morphology, physiology,
pathology, and pharmacology. It is supposed that sasang constitutional medicine is related the genetic diversity of individuals.
Single nucleotide polymorphism is the basic tool to research genetic polymorphism as a landmark of genomes. Each
constitution has different processes of pathophysiology and metabolisms to herb medications. In clinical research. the stroke
incidence is significantly different by constitution.

Methods : We researched whether the polymorphic expression of CCK (15=2241997) depends on sasang constitution. The
[c/t] polymorphism site of promotor region of CCK gene on 3p22-p21.3 was investigated.

Results : The allele frequency of [c/t] pelymorphism of CCK promotor region was different in constitution groups
compared to the average allele frequency of SNP DB. The allele frequencies of Soeumin and Soyangin groups were
(©:0.70/t:0.30), and (c:0.71/6:0.29), that of Taeumin group was (¢:0.57/:0.43) and of Taeyangin group was (¢:1.00/:0.00)

Conclusions : It was regarded the [c/t] polymorphism of CCK promotor region is available to classify the constitution.
However, it is necessary to research about CCK gene polymorphism and more constitution population groups. It is also
necessary to research the more functional gene s polymorphism and sasang constitution

Key Words: Sasang Constitution, polymorphism, CCK, SNP

M E

AP TE A PP, B2, 2F, &

gAow PRl Ay A2 Beht ghow

A 2004 7Y 199 - =FAAL 2004 89 7 A7) 1000 | o]k AAH o2 o] ThoF

- A 20049 89 21
- @AAA A, 130701 & FUHET #7])F AW

& Ao Am ZH7F dERbR 9k Ael o
2 3} 3o} ALl gt Aol Ade @ Azt AUE BE 54 $85
(Tel: 02-958-9274, Fax: 02-958-9234, E-mail:

sookyung @khmc.or.kr) 1 = gz AHde] ol }‘1 o Ade A

o A7 03T AHRG L AT ALl 4D A% o B NAY HAY AR, TE A 2 A8

105



(546) tjgt3te] sz A25W A3E(2004d 99)

o

o B, %3 WET A o9 AolB BF
gk

ARE PELERBIE PR
2 327 A29% 59 7)
so] o4 FUES oy
Ansal7) AlH F87
RS PER- Y

b

U
rlo
o>
ox
2
oftt
i)

fu ey
iyt
o
ofy
o <
_O,L

o
o

o,

2

it it

=
i
fo b

1

I

o
Cr o

M e T
N
N

il
N e C‘E’ o e
o
0
I
&

d

[‘_BE

= o
+
M
N

3l

to,
4
Y
i
1
ol
ir
X,
lo
Pad
>
o
2
i
e o -4y
_?{J

WA FHske 7HE 7]
2 A 2AE 27 A8 MA
o QIZte] FAlA 7lFsta e
Aoz dFdte AL ddF

azke] APFAAS fAA B4 Qi A7 3
o) stA A A 19961 3] DNA fingerprinting<
o] &g AMFAAY FHA A AF, 1997
Amp-FLPE o] &3 AP fd4 B A,

5

B
)

fd

% o

>
[ 1
4
il
of}

19980l 47F2] 2] STR lociE S8 FA 3 £49%50]
AP qovt A FFd 44 52

AR e Bt 1 99 ACE (Angiotensin I-
converting enzyme)®| A7 AAyte] FaA
< A9 Typel & 225¢, Type DD= Bl <13 @&
¥ oz BaoE7|E g o HANEAAES o
do 2 FA% A AFAGHY FHAEL fAdh.
3l HLA(Human Leukocyte Antigen)2] Typex}t A2
Azle] AR g AuR e A7t A= o] HLA-
AR31E Al Al= wdlo] Z X gou HLA-
Cw 042 BJ-2-91, HLA-Cw*07-2 A%, HLA-Cw*14

u)

FRAA A7t meuas se HER
A A& ol 88t ALY Aol
siMs) Euzt dhe AlmEo] #Ed] o|®Axn
dtt. 1 FAqME @Y |7 th3 A(single nucleotide
polymorphisms : SNPs)-& 1000 bp vt} 34 = e}
Ue 314 @R w¢ Aol diE &4
o] 7lgstel AT Kol FEe] tid w34
o} Aol tigh VI, @ ol g AP S
v £t vt o, P 22 Ba 23
e

[#]
of FAAHQA £AS

do &

106

(i
H
e
3]
b
o
=
=
)4
[
2
S
O
go I
i
o
9
)
wd
1o,
e o 2

o}
T Y9 Aol ZAsIY Azt F4oh BH
1Ak Z <9 stipel Cholecystokinin®2] genetic
polymorphism & AME AAZ FHES ARz}
gt

Cholecystokinin& 73 o EAsle Heto|=2
CCK gene2 3p22-p21.39] 9|2t 115709 amino
acidsE 43 ghr} CCK9 receptor= CCK A receptor 9}
CCK B receptor7} 91t} CCK A receptory g 43,
# 4 amylase] ¥, 918 ¥]$& CCK 42 =3
3l CCK B receptor &4 2 A7 9] T84
7le A3 #A@=H gk

AAle A Ho EAshHAM Z7] dEL 3
o] EYFoIT 2B 2 B9} Bo] A 24
T CCKe Aollr] a3tet #d A82 sta &
oA 2HE-& 3l A= FARA S F Uk F, 4}

o dr

ox i

\

d

ogta BeAol AuIAY R dolihe o)
Ak 2 Aol AW AARED AR B 5 Y &
2 197 He Ao A4A 547 ARge A

52 gol7} e fRAlT.

B AFo|x = CCK gened] Promoter region?]
NCBI(National Center for Biotechonology Information)
SNP Data Bank9] rs2241997' [c/t] Polymorphism®] ]
E7F AV AE A Aol Hole AE A

Byt
EETE
Ad EXol AaA A& Ate] Genomic DNA

Z )4 e 2 CCK promotor region2] [c/t] Polymorphism
& BAso] A Aol whe} Aol 8 WoleA

U

O

L=
24

>~

Farich.
WA e f74 Bu

T

i



947 9 12

AL ECERERL FIE R BEE
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FE
A A A FAL 5 ml A 2X
sucrose §HH o2 duriks Feldych 2elg
9} Nuclei lysis buffer(400 mM NaCl, 10 mM
Tris.Cl, 2 mM EDTA) 2ml o] =%l & .50 ug/ml2]
proteinase K, 0.5 % SDSE ] 2] 8}cd 50-55 CollA] 24]
A k7 @8] S WA 323 A
Z1t}. Proteinase K * 2] ¥ {912 =3k phenol &
< Akl 28 ¥
SAE A AR Y3 531 o ee-god A
AAZ1th. DNAE 500 ule] TEL | =3 Z
260/280 nmel| 4] O.D.& =73} th. Genomic DNA &
EE 10ng/ule 2 B33 0.7% agarose gel o A
electrophoresisgle] F= & glaiqlr},

B8 2% 289 2 249 By 450

ve7) Sial] EUR =
genomic DNAE THE 11 7} 7)<l DNAE o 33}
A7 < DNA Poolg THEIT)

(3)DNA &%

PCR 982 DNA template 20 ng, PCR primer 5
pmole/ulZ Z}Z}t 1 ul A A3l 10 mmol/L Tris-
HCI(pH 8.3), 50 mmol/L potassium chloride, 1.5 mmol/L.
MgCI2, 200 umol/L dNTP, 0.5 units Aampli-Taq
GOLD(Applied Biosystem, USA)E H7}3ste] 20 ul7}
HEE stk 2 sample 95 € 128-7F HFS &, 94
T 30 2,5560 T 30 %, 72 C 187} 353 =Z3 =
72 CollA 103t ¥H8-A1 71t} Gene-Amp PCR System
9700 ( PE Applied Biosystems, Norwalk, CT)-g& ©] &3
o PCR 3}3{tt PCR ¥H3- 4HE 5ulE 1.5 % agarose
A A7) dE3te] FEe band7t FEHYEA G

phenol/chloroform, chloroform

L0
=
o
gl

genomic DNA pool<

A
£ o 2

D AMAIAY Cholecystokinin -S4 18- A7 (547)

3} PCR AHE-2 sequencingS 3l7] 98t Az
3t} PCR-2 Left primer (5 -gttactg ccagtctgegtca-3' )
#} right primer (5 -ctic agettigtge ccattt-3" )2 o] 2544
1 product Z.7]%&= 253 bpo|t}.

(4) Sequencing

PCR A 3}E2 exonnuclease | (USB, Cleveland, OH)
o Z} 2 units & 1ul ¢ 0.4 units of shrimp alkaline
phosphatase (USB) 2 A &3lgloH 37CdA 1587
incubate 3+ Zof 85T oA 1587t incubated}$]th.
SNP sequencing & €]&f 5ul®] 4 *2] ¥ PCR 43}
&, 5 pmol 9] sequencing primer, 1 ul®) dye ET
terminator sequencing premix(Amersham Pharmacia
Biotech, Piscataway, NJ) 1ul2] half-TSH dilution buffer
(Genpak, UK) & ¥33}= A4 10ulo|A] conventional
dye-terminator sequencing reactions A] 3 8l o},
F-S-E-2 MegaBASE 1000
Sequencerell 4| E @ Ach PCR AHE-2 3% Wk
o| A 71A A 2 & Sequence ¥ AT}

(5) Genomic DNA pool |4 @& 23 g

A%k

Pooled DNA sequencing H'H ©. 2 #2] SNP9] vz
£ 78r}k /i 3% # 219 pooled DNAE ©] &8}
sequencing3+c}. 7)Q1 39 9] sequencing trace . RE] &
A} 3= SNP H-9]7} heterozygote 2 1}-& A8 B
O 2 Ao} peak?] =) & F3}aL pooled DNAO A 2+
< WA FolE FaATHD). 723} pooled
DNAo A Aldtatnal st digdxtel 28 714
4T FrAR Eolg 7hxWAl homozygote?] peaks]
=018 244 73 b2 /MU pooled DNAG A
homozygote reference®] o] 9] u]&-& A4kslgTH2).
(DellA] 73 k 5 pooled DNA2] o] kg 7H<Qle]
¥o| 22 e F Q0lA T gk FeE a3
HQAlA heterozygote® 112 i AAte] WEE 2}
Z} 0.50)1 22 3ol A F3t Zholl 058 Faled pooled
DNAS) i@ elate] e s A Aeg Ty,

ethanol precipitation $-of %}
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Table 1. 1 1421 [c/t] Polymorphism Sequences of CCK Gene Promotor Region

1261 cgegegtggfag agggattaac tccaccceac tagaccacet ccccctetet cccaggagec
1321 acttcaaccg gttgtcgeee cagtggecge cctctgagea cgtgrtactg ceagiergeg
1381 rcagegttgg gtaaatacat gactggecga cgeegeeggg (c/t)gggectatt taagagacag
1441 ccgeeegetg  gtecteectg aactt[ggete  agetgecggg ctgetceggt tggaaacgee
1501 aagccagetg cgtectaatc caaaaggtag gtcccteggt tegtcagegg gggatccaag
1561 tgtgtgtgt ctttgaagga tgetgtertc agettrgige ccatttceat tat/cgettttc

1621 tattttctgt gtcttecctc cgagagelcg aaagacatit cttgaagtca gaaataacgg

1681 ctctgggtet aaaagtgagg ftctgggtgge/a tagagetget ttagagectt tcatacgeca

[ ]:exonl 9] Sequence, (c/t): 1421 Variation Polymorphism Site,

Primer : Li(gttactg ccagtctgegtca) Ri(ettc agetnigtge ceattt)
Full Sequence : (http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AY514491)

Table 2. Allele Frequency of 3' UTR [t/c] Polymorphism of ADPRT Gene

Allele
- Poly &g S| ik gl
Gene  Description locus . Frequenc
P morphism (241) (2478) (4) S fror?q DBZ
. 3pter- ¢:0.70 c:0.71 ¢:0.57 c:1.00 ¢:0.995
CCK Cholecystokdnin "~y </t £0.30 £0.29 043 £000 0005

* NCBI9] Reference SNP Cluster Report
(hitpz//www.ncbi.nih.gov/SNP/snp_ref.cgi?rs=2241997)
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A8 & 4 ok 23 BH]de] o] & genomic
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A ARkt =3 Fig 13} Zo] /gle] 224
A C K4 wgo| HollA 7P A JehdS 1
3 QA VoA Aslol] HAHHA Hof|A] g
7158 2= AL = B 4 9k

APEeI gl = TREEIRIL, TR oA A

GeneNote-expression arrays 1probe-set
1000
=
'
o
&
£ 100
ke
L)
N
[
£ 10
o 1
Z
0
BMR SPL TMS BRN SPC HRT MSL LVR PNC PST KDN
Immune Nervous Muscle Secretory Other

write rectangles above bars min-max range for duplicates

Fig 1. CCK expression in normal human tissues according to GeneNote
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