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2 9ok MKimidkine) 4 2H retinoic acidoll )3 24& vreluli™ heparin®t 2 &3t 4% 2zle]oh MK
B A7 GAA 1gl2el] #F3L2 ¢les] <lEZ 3 624 A 979 o8 A GT transversiono] =) At
ol M 7 E Y, s et Wlel M ket oz Ak v =53 3ixte] 23 759 RAtel A e 9
=AY 23 7505 dA4S R DNAF £33 PCR ¥ 22 528t RFLPEF ¥ 2 A7)¢] 5 8=} DHPLC
ez vyl 97 Y-S FEetadvh 2 23 70 sl 2ol A 2170(28%), 75709 A4 23 el A 5
M6.7%)2] GIT genotypee] RFLP-2 K 7|93 F9 3} RFLP-size based DHPLC®] 2.5l & 7A2&¥ ¢l MK 4
A 62 A 97]2] GT tranversiono] o grdel] 33E- rla| = dAY S Blslaln A A7|d Tl =8
DHPLCH 2.8 A&k uhdl o] Al A3 & 727 okx 2453} Ho] glo] o -85 A4 YL Flslelet
FHol:  MRimidkine) 2k, g, RFLP2L 7194 55). DHPLC, o]

ABSTRACT. Midkine (MK) is a heparin-binding growth factor specified by retinoic acid responsive gene. [t plays an
important role in development and carcinogenesis. The MK gene is located on chromosome 11q11.2 in human. A het-
erozygous G 1o transversion at the 62nd base in intron 3 of this gene has been in sporadic colorectal cancer. To clarify
whether this polvmotphism is associated with a cancer risk, a case-control study was conducted. We examined 75 col-
orectal cancer tissue specimens and 73 unaffected control specimens. Using RFLP and DHPLC, we identified that the
G to T transversion was detected 21 in 75 (28%) colorectal cancer samples and 3 in 75 (6.7%) normal sample. Therefore,
this genotype could represent a risk for colorectal cancer in Korean, RFLP-DHPLC analysis is more efficient than RFLP-
gel electrophoresis analysis, because DHPLC is not so time-consuming, technically easy. highly sensitive, and has the
advantage of automation.
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317] gl e o AE} 9] 4
A =4 Ateloll o4 BAstnE Hamet g A A7t
Fasich, o] Ao o MEZHE Y 9 B
HE Z2)9 €] Zpolypeptide) £F A% 1 zbigrowth
factor)7h Pl Eo} H4f 22 2fe) A2 wkEo] #i7p
A &2 ghe gy k2] g3t Ho)E 22l A7l

S4H e Fulg Zejye|= A4 QA £835
A Fof shirl AH AF 2L S Aol B

Ml A4 Y 442 FEelch ol @47 43} 3
3 Fope RS FFL YA FAIE 4 mm o4
o 212 4 ¢+ §ige] weHo, oleit @
He oI FFE AY ool Weld) Fa T2

g spl) Hop
B oF 40358 AY AAL A 2w of

52 47 54 4P 54 =2 7| o)
FpLdEE 2R A ¥3 glo olF % 4%
{12} & 3 7FAl] MKimidkine) #- 2lE 32 43
of. ket Sk, sok, fukak. 2E2 (Wilm's) FoF
gl #jekdlq oL Egle] FAECH MK 3 RbeE

retinoic acidel] ¥F&34 A% 3 R} Az Fab
o] 13kDagl e 5718 dEo g FAE]
AAA 11g11.200 2 #5het,
el A MK FA 2k Sadiel = A& 33
44 Abolel] 12 JEE MY e2# |77t GT
transversione] ot 7 o] dhrpely] o2 sk Ak
A5 RNA splicing® d2A #A4A-e ofn]=AL 4
b o1 el g heh b 2 2 1T He) ik b
gkl A MK frxiate] el s 72317 §)
&) PCR-RFLP(polymerase chain reaction-restriction fiagment
length polymorphismy& 3 F A7[d 5L o) 43t
4 g RILPE & F 47 AMde] =71 7] 28
DHPLC (denaturing high performance liquid chromatography}
A S o] 43
PCR-RFLP: 54 947] Mduhd: clyste] Avtst
= AR A(restriction enzymeYs PCR $EEo 4
7hsled whgA)7IH At sf Al she o7 NdH 5
dste BT FYstAl erom AAHA ¢ o
ol WA FH e DNA =’ =2719] zte] & FA sk W
W2 E RFLP 2 A7d5ste] Mg} =3t
RFLP 358 DNA o =7|of 7| &3 DHPLCH -2

=
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£ A7l e A 24 244 PCR-RFLPE

F Q714U E o183 ¥ WU DNA v 2
7)ol 7128} DHPLC ¥h & o4 MK 3172 <
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o Egde] FERe] EE4L H3laa) o
3 MK S 21e) Bal g AT 35 2y
Az} Ak gl X 2el] W3} Al N2
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el A genomic DNA F+2oll = AccuPrep™ Genomic
DNA Extraction Kit, PCRARE A Aol AceuPrep™
PCR Purification Kit(Bioneer, Korea)& Ab-4-8hgi 1,
Tag. polymerase(GeNet Bio. Koreayd Ab&sbsivt. A
71935-2] agarose= QA-Agarose™{Q-bio gene, USA)
2 o] §3193c}. DHPLCR] o] E4H2 2. riethy lammonium
acetate{ TEAA Y Transgenomic, USA)2} acetonitrile{ ACN)
(Merck, USAYS AH-3lg e

7121

DNAY] $Z-2 GeneAmp® PCR Systern 2700{Applied
Biosystems, USA)E AMHE8l9i T, PCR 355 &l
Mupid-c{ Advance, Japan) A7) 542 E o] £3lac},
DHPLCE WAVE" SYSTEM (Transgenomic, USAYE A}
43 Sl g FAE3lodch

oY Uy

bk gatel A4l ZF A Genomic DNAE
F&3lo] PCRZ T3l W3k H918 3313 RFLP
= ¥ F 7T 2700l 7128 DHPLCR
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g8 MK 5743 JEE 39 62Ha) 9710 o
ov}= GiT tansversions 73 &89l

ZE MM genomic DNAS| £&

YA HAE o] &) FA 7+ 2% 23meS 1.5 mL €]
2-2] ol proteinase K20 mg/mL) 20 ul2} Eslgk
S lysis bufferyst A g3 56°Cel M 132131
SAIZ Fefl 2 ggh-8<Hibinding buffer) 200 uL
I 72°Cell M 1087 Wb A7

2 mL A3l 523 AI(collection column)yZ &
22 Aol RSt A8 43 &7 % 8000 tpm
oA 18 74 Rejdled ofFpEo{ s Rolrl £
= W2 500 uL Al A -5 (washing buffer) 2

(L oofp o>

o

AHatadct. o) 7A-E Al 8000 rpmell M 1R T+ 94
2] F A7EeA] Topal gAE Hele: FHg s
W sledct mhrehe g 13,000 mpmellAd 10 = 3+

A EE)skedeh, 2] 200 ul g8] k3£ (elution
bufferrS- ¥ 2 Ao 4 18 7+ ¥RS-3LT 8000 rpme]]
A 18 Sk 214 Eeldle Rolal £9& 1.5 mL P}
olz& Algdtel] £7 F UV £AFEAF oS5
DNAS ¥5F ZAskT 400 BsAg. 27|
e flsl ME -200Cel A aaisdv)

S LAHES(PCR)

PCR primer set(Table 17& o] &3}ed 25uLe| PCR
8RS~ £k (reaction solutionyS- 0.2 mL PCR 8BRS A|¥
Tell ¥ F, DNA thermal cycler(Bioneer, MyGene
32 thermal block, Korears o] 484 $-41 94°CelA] 5
£ 8 DNAF 23] AL A7 FHhotstarty 4] 94C
ol A 4527 A idenaturation), 57 Cell Al 4532370 A
{annealing), 72°Col 4 35027 414 (extension) THAIS
353] ¥}Est & mpR)ako R 729Cel A SE3F A1 last
extensioni*|# DNAE Z=Z1)7ic}

2mL vle] 22 A|gd3hel] 27 - (binding column)
< A8k F PCR 4HE PB(PCR buffend 1:5 8] &
2 Aol A% A AlYae] &7 183 14 2 5t
o}, 2% AHE Felsbe] A2 2 mL A A4
2 A 2892 TS0uLE W 4 e g F

Table 1. Pnmer sequence used to amplify the 62nd base in
inron 3 of MK gene

Size of frag-

Location
menttbp)

Primer sequence

Forward: 3' grectgaactetgteecteg 3

o . 357 28343190
Reverse: ' cacgcaccecagricicaaa 3

v}A] Agk HPL Balsle] 1.5mL ARl A3 sx
£2i2h58 30 uLE 2 B AR I Yo 157
gl Bha] - 127 44 B2l3le] DNAE 348t

RFLPZ X7 (P SHol| ot o2l ¥7| Cied HE

RFLP & v AgE A= Bmel8 12 o) £3}9l3 A
3} B-2]= 5 ghgace 3™ MRS MyGene 32 thermal
block(Bioneer, Korea)oll A ) o) 213,

0.2 mL ¥H$ A)E gholl RFLP 8H3- £ 10 L2 3
I AFEA 4 2] 37°CelA 34 7F, A EA
71 8 A H= 2%9) 65°Ca|A 208 Ft uh-A|
71 PCR A2 Ar3laict

20%(wiv) oP7EA AE o[ &3] A7) FFAHAE
RFLP A28 243w

RFLP A2 10 L} 6X BPB(bromophenol blue) 2 plZ
Egsted 1 uLd FUT F 100 Vel M 258 T3t 4
7]e3E3de) o] 3 A-2- Ba)sled EBrEthidium Bromide)
Z 1587 g3k sain 24 2 DNAY 2313 &
3} EtBrE 3772 AlA g destain 43 & AX UV
transilluminator2 RFLP o -2 #hlajsdv}

RFLPsize Based DHPLC 280| 2|3 ¢l 947|
CIEd HE

PCR AFZE AA #74& #A1A] ¢ Z¥}E RFLP
gt ¥ =7)ol 7)23F DHPLC 8ho g ol 437 o
A4S PAEsiodct. 2] WA $F89Y o|F
2+e) 2efE #1817 24 size standard( Trangenomic,
USAYE 5 puL4 3 53 skof E4sl9ivd, o] £ RFLP
S A SR 2= 50°CAlA ol FAY £EF
0.75 mL/minZ &ty 5L FYsl WAVEMAKERTM
software( Tuble 29 213) A&7 gradiemt 2722 &
H3AT UV AE7) 2 260 nmel| M E3)els},

Tuble 2. Gradient condition of mobile phase in WAVEMAK.-
ER™ program

Sep Time{min) %A %3
Loading 0.0 63 35
step 1i3.6 min) 1.3 55 435
$tep2i3.6 min) 3.0 435 35
$tep3(3.6 min) 6.3 40 60
stepi 3.6 min) 10.0 35 63
$tep33.6 min) 13.5 35 63
Start clean 15.0 0 100
Stop ¢lean 16.3 0 100
Start ¢quilibrate 17.5 63 33
Stop equilibrate 19.5 63 35
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& gelgh

Az} 757 2] o) et =4 3= 217](28%)2] G/T transversion
< AEsld e, 75702 AA 24 B 576.7%)2]

- 7 Eskdvkrig 1), Fig. 2914 lane

1-Z DNA molecular weight markere] I, lane 2= 7]
L&A AT] 5 s8R ¢ 357bp PCR 4FE2)u Lane
3% 3% A AA GT wansversione] W45 43}
ol lanc 43> YT FAH 11T G IE 7FA GIG

genolype PCR AlRgo| TR fuble 3).

G/T ransversion&

=

=y

I: Lane 3: (he 35

FR g - e

fiig. 1. PCR-based RFLP analysis of the G to T transversion
located at the MK gene: Lane 11 DNA molecular weight
standards: Lane 2: undigested 357 bp PCR product from G/
7 bp PCR product from (he G/T genotype
was digested with Bmel8 [: Lane 4: the 357 bp PCR product
from the G/G genotype was digested with Buel8 [

RFLP-size Based DHPLC 280] of8t cial o7
Clady H&

DUPLC 2A1H-2 DNA Fedd ol & 14317 4
Aghs M2 W o2 PCR AR RITP AAES
A 8] vk 243 4 9leH Alg shhg
10-203e]y HA o] 7hgsha ot 2R S A4k
ghel@d 5= 307] Witel) xFqat AlTE derd
ook g 108 A Aol AbFERAe] gle] ¥
A Ate] Q@A o] Hovi.

A AL A2 4] k-2 RFLP Abg
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2, Chromatogram ot RFLI> analysis of the G to 1" transversion located at the 62nd base of intron 3 in the MK gene
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among healthy control and cancer patients T/T genotype was
not detected in cancer or conmol samples

Samples _ (_'jenoty‘pes {%)i‘
G/G GiT
Healthy control
73 T0(93.3) steh
Cancer
75 34472 21(28)

U7l (auto sampler)ell F-243h syringeol] oj) 27
of Fxo] AAF o] T gradient® i3l
DNA ©a19] =27] ool o4 wtal od7) &AL
23T 4 U
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Y 2
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I A% VERE GIT genotyped} 5471(72%)2] RFLP
Aol M 2209 332 vt G/IG genotypeS F
Z3kd ok &3k 7570 8] A4 RFLP AREA 570(6.7%)
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st} Aabe] A 84 & Butslr] g8l size standard
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