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Comparision of PCR-RFLP, PCR-SSCP, Amplication Refractory
Mutation System(ARMS) in Leu72Met Polymorphism of Ghrelin Gene

Ju Sung Kang, M.D., Se Rim Kim, M.S.", Sun Young Kim, Ph.D."
Chan Uhng Joo, M.D., Soo Chul Cho, M.D. and Pyoung Han Hwang, M.D."

Department of Pediatrics, Research Institute of Clinical Medicine’,
Schoool of Medicine, Chonbuk National University, Jeonju, Korea

Purpose : The role of ghrelin, which promotes the secretion of growth hormone, was not well
known until now. Recently it was found that the mutation of ghrelin gene is related to obesity and
diabetes. This study is to find the screening method that can easily and effectively detect the
polymorphism of Leu72Met in ghrelin gene of obesity patients and apply it to clinical usage.
Methods : We compared PCR-RFLP, PCR-SSCP and ARMS methodologies for analyzing of the
polymorphism of Leu72Met in ghrelin gene of obesity children, and also studied the merits and
demerits of these methodologies.

Results : In this study, we were able to find out the band of peculiar allele of Leu72Met in ghrelin
gene using PCR-RFLP, PCR-SSCP and ARMS analyses. The polymorphism of Leu72Met in ghrelin
gene determined by all above methodologies was in complete agreement. Compared to the PCR-
RFLP and PCR-SSCP, ARMS analysis is simple, inexpensive and also consume less time. It is very
sensitive to analyze the polymorphism and easy to understand the results of test.
Conclusion : Though PCR-RFLP, PCR-SSCP and ARMS analyses were sensitive to analyze the
polymorphism of Leu72Met in ghrelin gene, ARMS analysis appears to be more efficient than
PCR-RFLP and PCR-SSCP. Therefore, we conclude that ARMS analysis is suitable to analyze the
polymorphism of Leu72Met in ghrelin gene for large quantity of specimens. (Korean J Pediatr 2005;
48:1068-1075)
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=3ar éH‘j $-(Polymerase chain reaction, PCR)& ©]-&
sto] DNAE %3t f37te] Wol 3918 &4t e
© AlREA dHde] gd¥E4M (Restriction fragment length
polymorphism, RFLP)°] d¥r¥ S =& diallelic polymorphism<
23y sted AREHAY B e 24 dlelle daAs
Aduke-gdrte 2 vy
allele specific oligonucleotide(ASO)7)
Y amplification refractory mutation system(ARMS)® 7}
DNA $714<¥E ®A4H(sequencing) 5°] Joit =l upet

77 e

HU

“d(single strand conformational

polymorphism, SSCP)?,

a7k Aokt AFES FUYA 2 probe 52 ARESlok dF
£ ol Itk ©]% PCR-SSCP ¥4yl 714 el A48
i 9lth. SSCP #AW-E Orita 57l <3 & ®Wiso] PCR
AES A WA 9 13 TR Aol <A A7E @
shetel 33} w2 Aolztk A AelN H71GEL ARE W ol
R CE »}EMEP Aol 2 Aol 5 wm DNAU}
5
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‘?3017 AR T o
= g o 70-95% 7FEe] -
&S Y BAY 277 ST E Rl
#1’. DNA 97149 #4987} SSCpe &
A bsks Blo] Tgo] ¥, RFLP, ASO$ ARM
o= 7]Ee & 3= diallelic THEAS Zroldl=t] o] gt}
I % ARMSY ¥+ primer? 3'-end’} 23 DNA<9 <
A1g3} mismatch7t W PCRAl primer extension®] ¥#| %
= AL o83 Aoz At AF3e primer YA PCR %
Aol =W PCR¥} H71959 + AN Adstd Ais
wue = glo] e2jo] hdakal AMAart Aomw A A
of o] &3 4 grhz Aol An’

Oe”ﬂ&ﬂ 2 ghrelin F+3#F9] Leu72Met9}t 22 diallelic TF
S 238 Jsk=d SSCP, RFLP, sequencing 5°| A%
et 510 WPE}H 2 A5 vvkiolol Al proghrelin f-% 42
Leu72Met W34 #41& RFLP, SSCPe ARMS #4 W<
ol-gato] HlWEAM St o5 HAPIHO Y-S dolEil
g5 A BxseA pE a3 ela A s,
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oA Mm@ zoje] Adw A% Amel weh gelw so}
ulgro}e} A gole] Bl A st

2. Genomic DNA F&

Ghrelin 428 & Z74317] A% DNAE 22 Az =S
B #2159 Genomic DNA #2]% DNaid I A2HGeno-
ol-gste] FAFo] ARG Al ule)
DNAE FEs3th zhefsld &9 200 ploll &3] &3 §
< o] 50CHdA 5027 RESAIAY. F22E 500 uLEs 7t
F 13,000 rpm, 1087 AERIEH FE2] 200 ulEs M=
R Hadth THe o4AZaWe Hrisle] DNAE A
7131, AA¥ DNA® & lste] 70% e
At Wit FHT 40 plol FolA AlgEg)om,
2 ug %= DNAE AA A

tech, Daejeon, Korea)<

P

o

<2 23] A
ANE F

3. SgtaA M k=2 (Polymerase chain reaction, PCR)

Ghrelin®] Leu72Met w3xtge] £S5 $8te] ARES pri-
mert AFEE] ZF 32 cDNAS] A71A el A3t Azket
%tk PCR-RFLP$} PCR-SSCPE 337 915t Sense
primer, 5'-agc aga gaa agg agt cg-3'; antisense primer,
5'-tgt tca ctg cca cct ct-3" 2719] primerE ©]83}d ghrelin
FAAS] exon 25 EFE= 207 base-pairs DNA TS
PCR 71&% o]&3l9 FZsiid 7tk #2l¥ genomic
DNA 25 ng& #3te reaction buffer 5 uyL, 500 yuM dNTP
mixture 5 ul, MgCl, 3 ul, primer 10 pmol 1 uL, Taq-
polymerase(5 U/uL) 0.25 pL 2 SHFE 718k F 50 b=
eI TR A Aurs A2 95TelAM 5 WA
F 94CelA 1837F WA WS (denaturation), 56 ColA 1 3+ 2
aﬂ}o(dnneahng) 72 Coﬂ*ﬂ 127F A749k-8-(extension) S 303

% 10 uLE FH3NA 2% agarose ZolA

4. PCR AE9| HA|

PCR A&
(QIAGEN, Hilden, Germany)Z
S 2 mL AlgH ¥ 3
250 uLE ¥ Z 49 spin column A% Tl
rpmoll A 1837F dAFE st oS

Alg el PE buffer 0.75 mLE 78t thA] 183 42
st AFAS WA F ofEeS Hs AAS ] sk
10,000 rpmoll Al thAl 283F 4lEelstadth 1 So]l 2 Al
P02 spin columnS #71% elution buffer 30 uLE 7}
Fof| Aol A 18X WHeAIZl Fo] AR ste] AHAS 3
Fote] ARg-stA)

A= QIAquick PCR purification kit
AHE-3F ). Spin column Al
, PCR 2= 50 uL<t PB buffer
%7141 10,000

HM# ¥ spin column
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&5 9l 591 ¢ Ghrelin®] & 4E4 A PCR-RFLP, PCR-SSCP, ARMS®| H| a2

5. Mgtea EHEHZO0| CHEEA ¥ (Restriction fragment

length polymorphism, RFLP)

PCR &% o 9 =77} E2l¥l PCR Ab=olA 724 oy
ake] WolE glsly] $1ste] RFLP #4198 ol &3ttt A
A" PCR AHE 10 uLE A3E A BsrIINEB, Beverly, MA,
USA)S= 65CelA WA=s wjgate] PCR e s 4
SGAAT ddE DNA @3S gl flste] 2% agarose
Ao H719%E st 4 A FAEE AAsAT

6. SetE4A AMES-SATIE X CFE M (PCR-Single

strand conformational polymorphism, PCR-SSCP)

BioradAFe] mini gel A719% 3ol Mutation Detection
Enhancement(MDETM)(Htdrolink, AT biochem Inc., Mal-
vern, USA) A& Z238lal 1 XTBE bufferg A< $Fol 2%
£ 10CE 251 4 dAY v=71 b83tE =% 100 VelA 1
AlZE Bk AVE EEFdY 1™ o PCR AME 2 ulet
loading dye(95% formamide, 20 mM EDTA, 10 mM NaOH,
0.02% bromophenol blue, 0.02% xylene cyanol) 4 yL& &%
sto] 98T llA 7RF MAAIZIIL o] EFES odees FolA
~70CAA B dLolA 2% Bt F5WzE A1A 100 VelA
oF 3AIZF B}t Ar1gE AFT ANV Bd § A=A 2
< wojliol 10% acetic acid &HelA] 3023 LAHA7|AL S5
2 33 AU 0.2% AgNOs9t 0.15% formaldehyde &
Ao Al 4087 AMAIZIAL, 3AF FRFE F 2 AH F 3
NaNO$} 0.15% formaldehyde &<follA] oF 5% F<b A
ok W=7E ER1EW 3% acetic acid §H& H7bste] Wb

AAA 71 A AZ7 2 AZA I
7. Amplification Refractory Mutation System(ARMS)

Ghrelin 9] 72815 kol leucine(CTG)¥ me-
thionine(ATG) 2.2 T4 = d=AE Felslr] #135e] primer
1; 5'-cca gca gag aaa gga gtc gaa gaa gc-3'E 3F sense
primer®, 724 codon? A WA A7]A C % AE 3'-end

o Zti= primer 2; (wild(C) allele) : 5'-aga ggt acc gac ccg

obv] 1= ito]

=1

gac ttc ¢Tg-3" % primer 3; (mutant(A) allele) : 5 -aga ggt
acc gac ccg gac ttc cTt-3'E antisense primer® 19+ |zt
ato] allele Solibzo] A2 5 A a3t

ZF Aol st PCRS A +44F d(primer 1/2)34 &4
Wo| FA¥ (primerl/3)E A&l Z+7} 271¢] PCR RER
e Fasgdrt. PCR ¥He9e WA 52
primer(Z+Z+ 1,100 pmoles)oll primer suspension® 110 uL&
742 Arkste] A& mQl A7 2 uLE ol&skH, 40 U Taq
DNA polymerase, 25 mM dNTPs, 10X reaction buffers %
Z&F &35l PCR master mixE 9 ¥ 4 uLE AHE3a
8-MOP 12 uL, 18]3 3% DNA 2 uLg 7lste] & &93t

F % 20 pLe HrgolS wHERITE PCR W2 thermal cy-

o, o

rlo

7249 ghrelin

cler(Perkin Elmer 2400)& °l&3to] /3 8k-&(predenatura-
tion)& 94Cel 10%3+ Aldsta, WARkg 94°C/30% 2 Ak
S 627C/30%, AFNS 727T/30% & 303 A3 T last ex-
tensions 727C/102 Aldstel Fz33ich PCRel € 5 2
Frel 10-15%7F UV transilluminator® ZAFste] PCR 4H=E
S 343 AN#AY FZFE ghrelin FAAE 218y 99
PCR = 10 uLE 2% agarose ZollA 100 V, 15%3F A7
T £ allele5°] AHE(133 bp)S S WHo 2 HASIY T

4 1}
1. PCR-RFLPO|| 2|5t ghrelin & X2 Leu72Met

PCR-RFLP ®4& 9s] @& fdxe o
E338l+= primerE ©]43}9 ghrelin F+3d#] exon 2%
207 base-pairs DNA ©#HL2 PCR 7|£& ©]&435}<
eSS AA T AT &4 BsrlE A ske] Bsrlel <
EA o] mel Azas A9 vFdFe Lo
9t Bsrl AtaAE A2dt 23 Bsrl9
o] actggn©l exon 2°1 Y= AAFHA C
bpt 97 bpel @HoE Ads = yhd EdwolHd A
AR 207 bpel wHAe] HEpA|A] ¥ AHE EHE
g 4 ok wEA ZRAEe ¢ d#EsHAE M
110 bpe 97 bpitE 7HAE W= S Yehly C9 A O™
AR o8 HIAE 7H AMAE 207 bpe 110 bpse} 97
bpS Holw A tEFARE TEAEHE 7H2 A= 207 bpd
e s BAtk(Fig. 1).
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2. PCR-SSCPO| 9|8t ghrelin F&X}Q| Leu72Met
oM

PCR-SSCP #41& njAAJZel M= g wola g ¢
A AgeA oy AA ghreling AAE I EddwWolde] A
A2] PCR-SSCP A7195 ZA3e= =
=2 HATKFig. 2). Lane 19 AW o] oAM= lane 39| oF
AgrRt= wE olFS Holu Juh o
olg H3AZE 71 A= s w=rr HA e 3709 BvA

AR o @S Holx 3tk Lane 39 AA#S ghrelin
AAREE 7 AA S vhe aAEA ol Ey MEgES
2l <

3. ARMSO| 2|&t ghrelin RAXIQ| Leu72Met H0| 24 A

ARMS®| @@= f3dzke) Aot sdweldel sidah
primerE 717} Y3 PCRE A8t & F sholx PCR 4t
o] HEHTE AR 7|25 Frh wEA] EEEe C o
7225 712 AAlE= PCR tube 1(primer 1/2, wild type;
Leu72Lew)°l A% PCR WH&-o] Yol allele SoliHEe] wi=rt
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Exon 2 M
1 10
Cccccttcc‘ geagagaaaggagtegaagaagecace--—-gaggatgaACT Gaagt‘.cgggtcggtacc—--—-gcagggagaggtggcflgtgaacalgggtccc
) ]
5’-primer i Bsrl 3’-primer
wild type : C
mutated type : A
S1 S2 S3 S4 S5 Se S7
W : wild type

HE : heterozygote type
HO : homozygote type

HE W HE HE HO w W

Fig. 1.

Leu72Met polymorphism analysis of ghrelin gene by polymerase chain reaction—

restriction fragment length polymorphism(PCR-RFLP). The PCR products of homozygous wild
type of ghrelin gene digested with restriction enzyme, Bsrl, which recognizes the sequence of
HSactggn3, displayed two bands of 110 and 97 bp, while in the homozygous mutated type, the
products showed one band of 207 bp, and the heterozygotes contains all 3 bands(97, 110, and 207
bp). Genomic DNA was obtained from 7 obese children(s1-S7). W : wild type, M : mutated type,

HO : homozygote type, HE : heterozygote type.

M H W

Marker (Met72Met) (Leu72Met) (Leu72Leu)

Fig. 2. Leu72Met polymorphism analysis of ghrelin gene by
polymerase chain reaction—single-strand conformation poly-
morphism(PCR-SSCP). Aberrantly migrated DNA bands of
mutated ghrelin were showed, which are indicated by arrows.
Genomic DNA was obtained from 3 obese children. W : wild
type, M : mutated type, H : heterozygote type.

#AE A dEFAAE TRFUE 7F #AE PCR tube 2
(primer 1/3, mutant type; Met72Met)o1 4%t allele E-0]4HE2]
MEZE FEEY Cob A dEFAARTY old JIAE /M A
A& PCR tube 1, tube 2 EFolA PCR ®H&-°] ot allele
Solrkge] Mert #AHATHEg. 3). # APNA HAE
4o Alfe PCR-RFLPSH ARMSWel 9]¢ ghrelin fr3xt
g A A7 989

il

ek

Ghrelin® growth hormone secretagogue(GHS) &9
el f7=z A4S A, 22y ghreline 483 A4
FoaE Y] FXRJAAZA ] 98 oo A&EdZ FrjAld

%q4ﬂoﬂilmnmwa%ﬂazagwlﬂeq ~%14ﬂ
walga', 53 e Baste] ofH7x WakslA 14

T‘W

= GolA ghrelin®]

| )

Ghrelin®] FAA= AFgRe] 39 AAA FeH(3q25-26)01 9
15t glom 4719 exono @ FAF O] 117/19] olv=sto g
preproghreling 93kl ©] preproghrelin®] 2871 ©}H]
2k @ 9 ghrelin® 2 octanoylation®] o] gA3ldt= A
o] wrald H?. #A7A BE preproghrelin 32 ghrelin
A2 o)A o 2= single nucleotide polymorphism(SNP)$!
Arg51GIn, Leu72Met, G274A S°] tt o] T 7P &3+ o]
49l Leu72Met Wole WolE swkatA] &= 7ol vla] uwt
o AlAtEE AZI7F whE Ao el Qvh wg Hjwhg of

N

bt

¢
P

ol Zf-ole Hwk AE7} Alskal el ofa fd e +
H 7 Aoka 59k, 843 ghrelin®l vhAg o] ake] o] 4

¢

o1 Arg51GIn Wol7t gl 9ol 20-40the] AFo] Wolrt ¢l

= gkt s <fn ‘Rlﬂ] "“’bjr T3 o] ®ol7t AlelA

5 oA e Bart 9. Prader-

Sato] A= ghrelin®] F=7F d#3] S71=

T BEAQ thlFe] HAGAH R e
o

5T
1SS dAElE 2o, mekA

Willi(PW) 5%
=d ol PW

ghrelinell 71912

Hl
g
3¢
92

ox,
01>i

PR = o
Foll, Wi, PW S5, Add A ded 2 9 b el
59 gl A#olM| ghrelin® AL FHsl] st B

- 1071 -



&5 9l 591 ¢ Ghrelin®] & 4E4 A PCR-RFLP, PCR-SSCP, ARMS®| H| a2

W : wild type
5" primer

——
ccagcagagaaaggagtegaagaage

M : mutated type
5' primer

—_—
ccagcagagaaaggagtcgaagaage

gaggatgaaCtggaagteegggteggtace
4 (Gtccttcaggeccagecatggaga-5s’
3' primer

gaggatgaaAtggaagtcegggteggtace
<+—— Ttectteaggeccagecatggaga-5’

3° primer
S1 S2 S3 S5
WMWM WM WM WM

HO HE W

W wild type
HO : homozygote type
HE : heterozygote type

HO HE

Fig. 3. Primer pairs used for ghrelin screening by amplified refractory mutation system
(ARMS) and Leu72Met polymorphism analysis of ghrelin gene by ARMS. Genomic DNA
was obtained from 5 obese children(S1-S5). W : wild type, M : mutated type, HO : homozy-

gote type, HE : heterozygote type.
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oladelulol= Ao 7|95 Al homoduplices®t hetero-
duplices?tell ©]5 =Fo]Z HOIUFE  heteroduplex analysis
(HA), Z@otadegvlol= o] WA  Ao|(denaturing gra-

25

S o

A
dient), Zpole] wigl WolE zte= DNA ©WHe fix
duplex®} B|3H WSS HAFE= denaturing gradient gel
electrophoresis(DGGE)$} temperature gradient gel electro-
phoresis(TGGE) W4, heteroduplicetl 2] mispaired nucleotide
£ stE, 84 SO Fdste] W)Y A AolE BHE
chemical clevage method(CCM), enzyme mismatch clevage
(EMC), RNA probeE AH8-3te] RNA-RNA hybridg & F
RNA 7] mismatch® 18] Age] 7| s
RNases AH&3le] o 71 RNAWHS Adse

mismatch clevage, @ 7t59] DNAZF ®iAgdd & oA HE
o FFeIAM hairpin 2] 2xb727F FAE =W, HEAW
o7} QoW o] 2327} W3l= o] clevage I endonuclease®

hairpin loop9] 5'& ATE uw th2 ¢S Hols ZE o &st

[e1 XN
5

clevage fragment length polymorphism(CFLP)®" =
ZAzlol g (frameshift) &Aool 28] dFAHE stop
codon®ll 9@l A= AgkE wwige] A7)} A&
0143 protein truncation test(PTT) o] A, SSCP
HA #AWo] ol 2==ady AP 5 7P desttt. $a9
7355 DNAW®] Agrgs AXF-97F Agtaio] oz daH
o7 ZHAW oget xS W79 delA el @
Q= RFLP, w3dkg- Al 3luhe] 9717} mispairing® W &3l
57} s AolE o] 4% ASO"Y primer?] 3'-end’} &
3 DNAS d7IMgy gds] AAsHA] 22™ primer’t 9%
RMS”Y PCR amplification of
specific alleles(PASA) 5ol ATH?

159t ol ARgH] $% PCR-RFLPE A% & (restric-
tion endonuclease) * el €]gt DNA ©He| o] Apolg &

rE

o] o
T

AobA) &

b

QEte] SNPE Fishs Wgeltt & stk she fAt
95 PCRZ 5% & 23 DNAS Aas=z duAA
G Aol EAIShHE SNP §-917F 54 Algtaiel ot <14
47 e RS dolth FFE DNAS SNPel ¢Jste] &
A ATELY] AR AR YAHAY £ ATk AT
B AARLI) aAFo] AZFE L0l o3 DNAS ¢ ¥
o] GEA| 1L o] AL W71 HGEE F3t agarose AolA A &
A% 4 Stk dEAE B2 TR Aggart AlgEHI Ja
dshes FVIM G A Eshe QAR E FHolFs LAZE V)

- 1072 -



FER AFHE o] £HA o8 & k. o] W A
oB7E AY BEEYHS o]843 7|E9 RFLP WHEUE 4x
s, o)A Blo] folahH, 30-40%<] SNPE Al
SEA JAARE /A YA 2 o) E Ay Sl

i
v
-z
o

primer’dell 1-2 bpe W3S Fo] HAAsHA &= %

o
+
&
b
Y
=
=
=
av]
Hr

ol WyelAW FEE wrEe] DNAZ Base 0719%
e uke o] o]folA7] ML PCR FE AR
2

o] o] 5 S
FAF 25t Qojob B od@ =

4

g AdE i <
WEetA] gFow AEe ghrelin XA AAPE EBrFssithE
A Aol Algaxe] AA S S5t 65TAA WA=
2 dlgate] 9 423tE FEH

A
Walso] 73 oF 484]7Fe] 2% 71 AFAE A $Eo
ogl% ol Atk ol dHE Bdey] ¥kl Cold-SSCP
o o AFHYG, o] R FAYLES A %
2¥o] A4S o]gstn METF FAUAE o] 83 An A
sko] o= ol o] 8Fal gtk o] WS DNA w9
A7IMEe 9% @UrteE DNA #AH5¢] W

ZZ(nondenaturing condition)3toll Al 5E3 32194 F2&

Aste Ade V=& Fa Aok EAstaA st fAA

PCRZ ZF%3lo] o] PCR AHE S 4olely 42 WAz

% 7be DNAE @9 7bg DNAZ wE F 3

o] AHES HIWA Egojadeulol= AL o] &
silver dAsto] WolE glsity, dzkey
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A717F 200 bpRtt & A A & F Ade el
A Gy @ BE WolE sty flsle] 217] o

o] A= ool sy @ 7HEE A9 sMo] oHY @ wA <
A7 LolM = E 0§

SSCP 71&2e] 2 7HA] 943s e 245 Avpd As

of ¢k WAool e Fasith A WS A9 denaturing
agent(eg, formamide, methylmercuric hydroxide, sodiun hy-
droxide, urea) =4 3lollA] Iz 33t} o]F formamide
7F 7VE Bol ARgEW Aol Ak olul F32 forma-
mideY} urea - denaturing agent® &%=7F 5% HEZ o}
oF AEE] Eopxlth EAlE SSCPe A4S =ol7] 38k
A7195 4 9dF¢E vAE A= O 2 71Z(gel matrix) 2
T84 @ DNA @9 27 @ ghzde T E o9
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Ghrelin®] o3

T 271& TEY] fiste] PCR AAES A
ofstil, 71l 4AZF silver Gl 3AI%Fo] AR EE AF
Aol Aol e sEd] webd e Aae] Aols: Hole &
Aol Ak

ARMS 9| %1 A¥EW, PCRE 7 7HA wheoz 747
AlggsfoF st A HA ghSolAs B d7IAE FRA
%l 5 primer® AHESlA T2 F RAY WA= EWo
U g del disl] A 5 primerg AHE$th PCR AbE2
FA3] g4 DNAS 97143 primer’t d218 wf A€},
A o] DNAY 443 DNA F9f shiwt F3ai
g} o] PCRO ©]4%+E Tag DNA $#849 3'-exonuc-
leolytic proofreading activity7F $1& Zel 7]715 T3 e
9ol prlmerJ 3'-end®] 9717} B A9l 719} A
34 2o PCR % DNA FHaEAd A?ﬂ primer 7l &

$8H(refractoriness) 7} A7the HS o] 3 Aot

Taq THELE ©]8F ARMSH ] AlF
£33t HEE purine/purine 2
mismatch”} purine/pyrimidine®] mismatch®t} ©] & o=
¥4 9tk Wenham 57 ARMSE o] 83 apo E #7412
ogd el E4olA primer? 3'-end9} W-Sdh= 23 DNAY
9719 mismatch’} G/T 3& A/CY purine/pyrimidine mis-
match®| 22 primer?] 3'-endZ2%E F WA H7Id GE T=Z
i]ﬂﬁ‘}‘ﬁl primer® allele S°ld& =t BHusgich o]
AL primerd allele 501435 =9 ghrelin +3A3S o
A3t 2; primerd] 3’ -endZ%-E] A WA 97]E mismatched
A71=2 253 3709 primerE ©]-&3 ARMS WHE, 2870
i AAFeH FAARdelA diEgRAE A AdE F de
ghrelin F3#F8 2] ¥ Ho| o] &3t} 3} t)

ARMS® #4435 F7H7171 d38te] PCR ¥H&olA dNTP,
el AT = A3 ek A Ak s, && st
Al annealing/extension %7} F718I=% primers A 2F3tch,
Joz WA o] AFEe] FE7F F7FIAY annealing/exten-
sion &%7} Asd XELE ¥ A2 A5 oF7 A4 7HeA

Al primer 9179

pyrimidine/pyrimidine ]

H
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primer ¥%&

o it weby B A fﬂoﬂ/‘h- annealing/extension =%2
ztolell wel Azt zFolzt o] BELFIE AL F glernz
4 Ml RFLP S22 ﬁlom ARE Yoz Aqdd A%
S g3 { M £ 2L Y T /\]E% Ao s
@do] oyt A sp gEek x71e] W PCR- RFLP
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719%2 F @A ARE A5 §= Qo] &2lo] st Al

207 Aa BA8lel= DNAS HA Jo g Agst 5= glo

7t

v, RFLPA & 1EFde] DNA FH|I7F &
of 443 & ri= ol .

2 AgoA Algg ghrelin®] Leu72Met 3 AH<]
Awlo]E Selah W F PCR-SSCP e HEduold]

25 WReR 44 1% sy @

‘g4l Al PCR-RFLP, PCR-SSCP, ARMS®| H] a4

F e Aol Jou o] delx] ¢kw wlgRgo] Wrl
Bsrl *# fz% 25 o]€3% PCR-RFLPH< vlwd golstal ik

W 719 Aste] guke 4ol . sl
ARMS ®Ae 919 WgEnrhs skl Hate hanzt
% gom, AEEel En A% el ulg A9 BF AAe
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R S e A=
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ol9] EAl ¥-E W AEE U= A BAFgH ~adg
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%l Bsrl A#EAE o] 8% PCR-RFLPY-> ®lw 2 §o|slal
herste] e 2ol Wolx gk S 1F =] DNAZF B8
v A7 Ao &ulE siAo] A A3kt olol HlEo
ARMS EAWL 9o WASRTE hHste] Arle] 2aA7H
T ogon HEEC] Ex A¥ o] ml§ At

A 2 ek Ao A& ghrelin®] Leu72Met #
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