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2 2k MK(midkine) -3 &}= retinoic acidell 2]l A& el ™ heparing} A &sl= A4 elxleo] ok MK
= Azk dAA 11g11.2¢0 YAk 9low QJEE 31 62 A 3712 o8 %A G/T transversiono] o) Ast
ANA WA= e Sha W ol A WG 2t vEA a3t ixle] 23] 75709 ghabe} A3 = ¢l
A4 24 7501F WFLE DNAE 5313 PCR Y22 F5F3le] RFLPSE $ A #7]°J5 3 DHPLC
ez o 97 FEAE AEstdet. 1 23 75708 At Aol A 2170(28%), 7570 2] A A A 5
7M(6.7%)2] G/T genotypee] RFLP-A 71935 7} RFLP-size based DHPLCHY 2ol A &= %leh MK 4
A} 624 4712] G/T tranversiono] W Artel] J&F& v A& AR S st A A7]odFW el B
DHPLCH 2.2 F &= o] AAl AAL AR &2 253} Heof 9le] o] &3] A S Felstddh
FH0:  MK(midkine) -F-512}, WAk, RFLP-A %171935 %, DHPLC, &1 o]
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ABSTRACT. Midkine (MK) is a heparin-binding growth factor specified by retinoic acid responsive gene. It plays an
important role in development and carcinogenesis. The MK gene is located on chromosome 11q11.2 in human. A het-
erozygous G to transversion at the 62nd base in intron 3 of this gene has been in sporadic colorectal cancer. To clarify
whether this polymorphism is associated with a cancer risk, a case-control study was conducted. We examined 75 col-
orectal cancer tissue specimens and 75 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 5 in 75 (6.7%) normal sample. Therefore,
this genotype could represent a risk for colorectal cancer in Korean. RFLLP-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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o FFeol T At o AEe F9 A
d 24 Atolel| vl BAtetals Hast Ad A A 7t
L g3} o] AA = o MEZHEH AL F B
= Z29E] =(polypeptide) £ A4 &} (growth
factor)7} StA|ZE2} AHAF 2%] Alo] Az wl-g-2o] w7
A S Fozy ko] AT Aol & A Al

ooz fulg FeHE = AR dxte] Fast
A Fof b A AR T2 T AR 25
A A 3 YA felut ol AT A3 3
3 T AW TS TA Il 5 omm o)A
712 AR & gl wezen, ol2ist o
T ogoF FFo 9T Qo= Zolo Fo3 BE
AL sl .

A 7R oF 40o9F2] AR QAL ez om o
5 A7 54 AFelAM EA =4 71A- o4
IR EE e B = gld. o5 o A%
31z} % 3k 7}A] el MK(midkine) f-4A 2= #2414
of, WS, 1k, Hsh, sk, L5 (Wilm's) F
2 g gt A 2 e] FREFAH MK AR
retinoic acidol] ¥H&-3= AR W £3} QAkZ A E2b
o] 13kDagl whfA eI 57)9] doz FA =
FAA 1qi1.2e0] $1#]3k.

HAGAA MK FAAL2] Edd el & 3T}
23 Abololl 9178 QLEE 3ue] 628 9717 GIT
transversion®] Yefit A o] trfpeld] o] 2jgk A2
¥l RNA splicings 427 A4l ofw| Ak A
Ao o2 Fe 2 el e o= Bl Fe] glu i

HAstell A MK F4Ake] B o] & &3] 9
3] PCR-RFLP(polymerase chain reaction-restriction fragment
length polymorphism)& 3+ ¥ Z17]°d 54 S |43t
A W3 RFLPE & 5 947] A de] =7]el] 7] %3t
DHPLC (denaturing high performance liquid chromatography)
S o83

PCR-RFLPE 54 7] MARES 4 38te] Ats)
+= A g8 Ax(restriction enzyme)E PCR FFEol 3
7hsted REEA| 71 At alaia) s 947 A3t F
3y Al FYshA] gkowl AkE ] o] o
ol WA s DNA &3 =2719] 2ol & A 8k v
W= RFLP AHEE #7]9d§3le] A8, =3t
RFLP AH-2- DNA sl Z27]¢)] 7123 DHPLCY &

X
o

o

|83} DNA ©o] S5 A3 fwiv}e] ezt
£o] 7}allA A4 (hydrophobicity)e] HAZ|7] w3l
A 25 F8 5 2R wlglo] wix] Hejxn &
ot & el EE]Fo] RFLP AHES {7 B2
2= g} 152

= ATl A= At #x} 23 oA PCR-RFLPEH
F A7]dEHE o83t ¥ Wz DNA 9 =
7]ell 71238 DHPLC W& o] 838 MK 5121 <
EE 3 62HA 9719 G/T transversions 7&3}
of Ede] A& BEAE Hrletar) st =
g MK fr3izke] B2 AESA 3-S5 A f
Az At " X5 FgE Aol 7x AEE AT
sfarz} siet,

>
ook
]
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A=
B AFof| M= el st ol A A= 2
o Wka g vke Ekxle] 2] 75709} AAF 23] 75

NE Hgez set

Alef A 717]

Alet

ool A genomic DNA FZ&<l|3= AccuPrep™ Genomic
DNA Extraction Kit, PCRAHE A Ael|&= AccuPrep™
PCR Purification Kit(Bioneer, Korea)S AF&3}9 1,
Taq. polymerase(GeNet Bio, Koreays ARE-3tiet. &
7193-52] agarosex= QA-Agarose™(Q-bio gene, USA)
£ o] 83}tk DHPLCY] o] 5422 triethylammonium
acetate(TEAA)(Transgenomic, USA)®} acetonitrile(ACN)
(Merck, USA)% A28

717|

DNA2] FZ-2 GeneAmp® PCR System 2700(Applied
Biosystems, USAYS ARE-3}51 3, PCR 35 3¢l
Mupid-a(Advance, Japan) $17]93-54=]5 o] &-3}4ic}.
DHPLCE WAVE® SYSTEM (Transgenomic, USAYE- A}
43 SdHelE AE3Rh

AF 4

At gkxlel Akl F=] oA Genomic DNAE-
FZ3le] PCRE 53l U3l F-91E 53312 RFLP
£ 3 F #7194583 =)ol 71%3t DHPLCH|
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o8 MK 4} QlEE 319 6244 7]l o
oJu}= G/T transversiong 7 &3}gich

ZX0M genomic DNAS| £&

AA AT o] &3l FA 7F 2] 25meS 1.5 mL ¥
] 23] Fol proteinase K(20 mg/mL) 20 pl.9} 552k
£ (lysis buffer)z} &7 YL 56 °CollA 1~3A]%F
wHSA)7] Fol] ZAgtelE-8-9 (binding buffer) 200 uL
Hal 72°Coll A 1027 BESA Zi

2 mL A8 3ol =% ZH(collection column)S 2
I ARG vkt g 4FEHE &7 F 8000 rpm
oA 1 2 A E2]dte] o FE oA Ropxl Sl
< W] 500 uL A= $+5-8-9 (washing buffer)>-2.
MA 3R} o] A4S tHA] 8000 rpmell A 18 7+ A
e F oAHE A Reolxl §HE W= AP S F
W aledo}. mpRe 2 13,000 rpmel|A] 10 2 7+
Al B)algdeh. 282 200 uL 829389 (elution
buffery& Y3 Aol A 1% 7+ ¥F-8-3}32 8000 rpmol]
A 13 5t 94 EElsle] Ropxl £4E 1.5 mL m}
olzZE AlgFe] &7 F UV EHFEAE o] &5
DNA® ¥5E ZA3} 4°Col| A3}, A7)7H
A7) siAE 20 °Coll A1 A8t

SEEL2AM LS (PCR)

PCR primer set(Table 1)& ©]-83}o] 25 ul2] PCR
uF-$- 8- (reaction solution)= 0.2 mL PCR ¥F$- A]8]
Ftoll Y2 & DNA thermal cycler(Bioneer, MyGene
32 thermal block, Korea)E ©]-8-3l4 -$-4 94°CellA] 5
753 DNAE &b 8] A A1 2] F(hot start) THA] 94°C
of|A] 4527} WA (denaturation), 57 °Col| A 45%7F A&
(annealing), 72 °Cell 4] 5027t A% (extension) $HA| S
353] WhEgt £ mpx|eto 2 72 °Cell A 537} Al A (last
extension)A] 7] DNAZS ZZ-A|Z ).

2 mL vlo] =22 A& Fhol] A3} Z = (binding column)
< #AA 3 §F PCR AHEZ} PB(PCR buffer) 1:5 B &
2 Ao A% A3 Al &4 183 94 F2 8
ot A% AHE st A2 2 mL Al @3] A%
SR AA g S 750 uLE WA A Rl & F

>

of

i

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

Size of frag- Location

Primer sequence ment(bp)

Forward: 5' gtcetgaactctgttecteg 3'

357 2834-3190
Reverse: 5' cacgcaccccagttctcaaa 3'

oA A AR S el sl g
S8 30ulE A AH ARl Ho] 1323
A2ol] W] F 137F 44 F2]3te] DNAE 3|53t}

RFLP-Z ®M7|ASHol 2|5t £t 7| CHEM HE

RFLP & W] A& Bmel8 IS o] 8313 3L A
3k 5-¢]%= 5' g"gacc 3’| HF-5-2 MyGene 32 thermal
block(Bioneer, Korea)oll A o] F-o] %},

0.2 mL W Al & Fhel] RFLP ¥ &4 10 uL& ¢
I AR A 9 2591 37°CoA 347, AgEA
7} B1Z8A He X9 65°CA] 2087 FeF vHA
7 PCR AHEE Adalsich

2%(wiv) oP7FE A AL o] 83te] 7| dFAXE
RFLP A5 #4385t

RFLP A= 10 uL2} 6X BPB(bromophenol blue) 2 uLS
E3be] 11 uld FY3E F 100 Vel M 253 32k A
719353153 c}. o] ¥ A& F-2]3}e] EBr(Ethidium Bromide)
21587 @A 3 stain 22 DNASF 2 §Heh#] X
3t EtBr& $F5E A A 8%= destain S AA UV
transilluminator® RFLP o] 5-Z 2hql3s}9ic).

RFLP-size Based DHPLC o] o[gh ci ¢i7]
CIEM ZHE

PCR A& AA| FA& AXA] ¢l ZHE2 RFLP
& F =7]e)] 7123 DHPLC W22 94 ¢7] o}
P& AZe. A NAAH 458 o F
AFe] Alell & 8k<l1317] $19) size standard(Trangenomic,
USA)E 5 uLA 31l 4 3ke] £43191 e o] 5 RFLP
AES ZAY 2B o% 50°CoA] o] FAY] SRS
0.75 mL/minZ 3}ed 5l 5] WAVEMAKERTM
software(Tuble 2)°l| 2]l A= gradient o2 F-
A8l UV A&7 =2 260 nmell A Z &3k

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

Step Time(min) %A %B
Loading 0.0 65 35
step1(3.6 min) 15 55 45
step2(3.6 min) 3.0 45 55
step3(3.6 min) 6.5 40 60
step4(3.6 min) 10.0 35 65
step5(3.6 min) 13.5 35 65
Start clean 15.0 0 100
Stop clean 16.5 0 100
Start equilibrate 17.5 65 35
Stop equilibrate 19.5 65 35
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RFLPZ 7 |4SHol| o8t th 7| Cladd HE
RFLP 2492 A 714 wol o]l sle
d 7] G3A A W T shdeld. AEAS 3
AR FAARE PCR W22 $53 F PCR A
L 97 MdellA g F9IRke Ak AlgES
5 o83kl WhEAZIH AgEATL A=
debd Zlo|al 23 ko ks

ot ded e Ao ok JEe] =27]

U

2 A%
e

o) olfskel Ar1GTHLE 2o o Fpsalet
S} PCR AFE- Aot 317] ol A3t
Ho| wo| AR AFALe Aol gt F7Ee]
webd 238l el Febdl 4 alof Ao Hol
A Wl sle

RFLPE 3 F oprlzs A A7)y oz Fqlst
Az} 75702] A 24 = 2170(28%)2] G/T transversion
< Az en, 75708 At 24 F 57H(6.7%)°]
G/T transversiong 7 &3} cH(Fig 1). Fig. 291 A] lane
1> DNA molecular weight marker] 3L, lane 2= A
g4 A2 S 3K @2 357bp PCR AHE-©] T} Lane
3= 31& gAY A oA G/T transversiono] B3t 23}
o™, lane 4% F% A EF G v 7= GG
genotype PCR AbE-o|tH(Table 3).

Fig. 1. PCR-based RFLP analysis of the G to T transversion
located at the MK gene; Lane 1: DNA molecular weight
standards; Lane 2: undigested 357 bp PCR product from G/
T; Lane 3: the 357 bp PCR product from the G/T genotype
was digested with Bmel8 I; Lane 4: the 357 bp PCR product
from the G/G genotype was digested with Bmel8 1.

RFLP-size Based DHPLC 280l 2|5t tial g7
CIEY ZHE

DHPLC ¥A%-2 DNA S o|Z &8l A
A s A Z$- 9 o2 PCR AHE-o|L} RFLP AHE-&
AABA] kAl iz BAME 4 9lom A|® shidd
10~20%-0]3 FA o] 7P53la B4 2AS AA| ke
2 Zelsk 4 Q7] witol = AHE Aok
T vt =3k BE AlY A o] AFE3kE o] gle]
A Aze] A3 o] el

A G AR B RELP RS AF AR

U
260

434bp

Size standard

Undigested

G/G genotype

G/T genotype
t
357

1 2 3 4 5 6 7

8
Time (Minutes)

9 10

Fig. 2. Chromatogram of RFLP analysis of the G to T transversion located at the 62nd base of intron 3 in the MK gene.
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Table 3. Distribution of the two genotypes (G/G and G/T)
among healthy control and cancer patients T/T" genotype was
not detected in cancer or control samples

Genotypes (%)*
Samples
G/G G/IT
Healthy control
75 70 (93.3) 5(6.7)
Cancer
75 54 (72) 21(28)

Z417] (auto sampler)ell AH&-81w syringeol] &] 3] A&
o =] AAHZ o] FAS] gradientE F-2]3hH
DNA ©2o] z=27] Zfolof] ol ©td 7] oA S
AET & Sl

A A ARG o] T kg e] e E
gelsl7] YA size standardE 5uld 3 FIs)
of AT L FAgtE AR Al EhA] -2 357bp
PCR AHES 5 puL FY3le] 2 Fj32 o =7] &
Qlaka, 75709 tiAet RELP AFE-S 5 a4 F4)5)
of EA8L A3} 2170(28%)2] RELP AME-<l|A] 3742
¥ z2 Yehle= G/T genotypest 5471 (72%)2] RELP
AREelA] 270 9] 322 vl G/G genotypes 7
Z3ld ot =3t 75709] A2} RFLP ARl A 570 (6.7%)
2] G/T genotypes}t 7071 (93.3%)2] G/G genotype> 7
Z3)9t). A 7ke] A AL As}7] 99 size standard
9] 2.9} RFLP A& 248k 9] 2.5 3P4 & 23} RFLP
AFES B 9] =27) A EgsE YA debdS g
A 5 A (Fig. 2). =3} o] 9} -2 A= RFLP-
A A7) gHo R B3 Ao} FUFS Bk

z =

75709 ARG 750 A 2AE WAL=
genomic DNAS- FZ3}e] PCRE o] &3l £ 3l3x}
3= -91°] DNA @3S $F3]3, PCR AHES it
%22 33l= RFLPS 3 ¥ 7 317|522 3els}
=¥ RFLP F 997] MY =7]e) 7123+ DHPLC
u o elahs 2 e MK A4 Ak
JEE 39 6294 97171 GollA T= A3 o
o 97] JAS AEske L A9 RFLP A A
719353 =710l 7123 DHPLCE &3 Wy =
T 75708 WA 2R 2170(28%), 75702 A4
Ao M 57](6.7%)2] =Y 7] T & A&
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E AT-E E3le] RFLP A2 A A7[dEHe=
gelsl= dubH el vp R =7)6) 7]%3F DHPLC
oz B]lehs A2 W] AA AAHE 71AA
Ao BB A7t o] HotEm A BA Aol
As-EE o] 9l7] Wil Ak sdxe] #A¢
o] Azte] AAA o] Fdtrt A 7L ‘il‘:}

MK AA} o1z}e] il o37] vs)A]L A
ofufe} of2] Fe] A el A A7) ‘qi—r"ﬂ
Ape] of| F el gleA B wi=a1 A &a) okl
97 A HE =FF DHPLC 4 vhe] A%
3 88 Aoz A7 ST primer extension}
22 A2 2 97] 984 2E Wiel DHPLC
F =Y3led A Aol dtslr] IE sk 7]
7] Zel = wiE2 1 A5 AES 4 J= WEE
B of & Holt}.
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