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=Abstract=
The Midkine mRNA Expression in Invasive Cervical Cancer

Hye-Sung Moon M.D., Han-Moie Park M.D., Hye-Won Chung M.D.
Department of Obstetrics and Gynecology, College of Medicine, Ewha Womans University,
and Ewha Medical Cencer, Seoul, korea

Objective: Some growth factors may promote tumor growth by affecting tumor angiogenesis.
Midkine(MK) are polypeptides that belong to a new family of heparin-binding growth/differentiation
factor and has also been reported to be angiogenic. In various tumor tissues, MK was highly
expressed between tumor and normal tissues; however, the pattern of MK expression in normal
cervix and cervical cancer has not been established. The aim of this study was to determine the
MK mRNA expression in cervical cancer. And we questioned whether its expression is related to
cancer stages and prognostic factors.

Methods: The cervical and cervical cancer tissues were taken from  patients; healthy
women(n=15), and the patients with cervical cancer(n=29). The MK mRNA expression was
examined by quantative competitive PCR after polymerase chain reaction amplification of reverse
transcriptase copies of RNA transcripts(RT-PCR).

Results: The cervical cancer expressed higher levels of MK mRNA than normal
cervix(p<0.05). The MK mRNA expression was not correlated with - the cervical cancer stage and
histopathologic type(p>0.03).

Conclusion: These results suggested that increased MK mRNA expression is associated with
the development of cervical cancer.
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Midkine(MK)& retinoic acidell w$3l= A% 2
B3lolatas Balo] 13kDagl @ Aol 1988
d B A o (embryonal cel)o A X & LAF o
2¥4 oA e Frlate Aoz A"’
MKE F2 dAUAAE, ejo} A4 H E(fetal ast-
rocyte), A& ¢ A A ¥ (proximal renal tubular
celloll | RAEY F32 AZ3A ddd AHFHA
(angiogenesis), 3] AJ-ZF 7+ Al (epithelial-mesenchy-
mal) 45340l 2% d%e .Y maxy,
MKE NAAE, WA ME, AFEAZLY 239 &
ARG #ste AR dE A AL
Aol MK 23d& 73] Ao dov A, 49, @
44 SolA MK7F 2dEe Reg RaFYen
2% Aol AE ofF kA wddn sAnh”
ol# g MK A4z oA Agd BHos Wy
ZFo Mo MK 3} i ofg vzt ki &
At} pleiotrophin(PTN)2 MK} 71449 50%7}
% heparino] A¥etE B A ok MK}
BE NABRAEZAN WdsE o W PINE
dE7t F& AARAEFoA FEHE Jog B
agozN Ao ol ok

MK %3&E 5719 exonS2 T+ 44
1p 112¢] $1x3ch MKE o} HAZ4AEY &
A E7)(neurite)?] A4S FAA7 L EHNIANE
¢} plasminogen activator ¥%& 714719 NIH
313 A 29 oAz Wae] FHodsted AN AHA
(neurotrophic), WHH A, FAHEE a#E Yehd
g7

284 Yol N AFFPore] MK HEL F
ot A ¥F9 MCF-70] MKE 3 %(transfection)A} 7
A ¢ Aol 7h42HE 20 nude miceo] of AXE
Flate] ote) HAY Aol F7tE Ao FHAA
o =g MK7F o3 2¥A golde &8 33
o gty BuseH MKE Zd 22 ¥
3 92 FFWilm's tumor),*™ 7Hat™ g9t ™ ¥
o 9oh® Bl SolM BA BT Y
t}. A4 2 4 ¥ Z(neuroblastoma)'® ol 4§ MK 7} 48
& gate] o Fot UG FAZ Aok s 2

A}, o} A AR LA o MK & ol tfaiA] B
2g vl gloh wekd E Ao E A4 AZER
223 AZF7ARde] 9] MK mRNA 3 3o 2}
ol ATHoEH AFHTLGolA HAY o #
d3te At F83 A¥g sHeA detrnz
@} EF o]21 8 MK mRNAZH 2273 29 A et
o8 5 Ut A AZHEY Y #AdE
A golp izt ek,
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LET

1998 39 5| 2000 3¥7HA| ogen g &
E5Hd ARAFAE s 24 4Pz a3
AEdog g ¥ 8 299 P e &3l
om 242 23 A7 ¢ dF4ded o3 A
k. dzTe AFHLFoY 23 TF2E
A3 AEEE AlY W2 #2 15508 AFFF
& AER HAE AR B2 e 23
FeA AT

2. X138F % RNA =2

AZAE 9 ARG AF 2o A b gol
total RNAE 223t 22 ¢] HAAAE H3to
Phosphate buffered saline(¢]3} PBS)e. & A% ¥
Z7 100mg3d 1mle) RNA-STAT-60 (Tel-Test “B”
Inc., Friendswood, TX)& Y& ¥ 743 3¢t
RNA-STAT-60 1ml% 500 19| chloroformS ¥ 12 ¢
A& ¥ 4% dE isopropanol 500 «19 Fof HA
A7 ¥ AAEL 75% ethanol 2 FH M HF 3 F
7} Zo4 T2 diethylpycocarbonate(DEPC)2 A 2]
g Zof 4k RNAY ¢& 2 4 243 7
718 243U

3 YMA BEEL HY UHE(RT-PCRIZ &
g2/ w2 E0|= Al (Oligonucleotide
Primer)el A A
MK9] 972 9-& National Institute of Health At

3} 2] National Center for Biotechnology Information <]

Gene Bank Databaseclj /] o1& ¥ OLIGO 5.0 Primer

Analysis Software (National Bioscience, Plymouth,
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4. 9 MAl (Reverse Transcription)

o WA FHEA G4 wSoll &= Gen Amp RNA
PCR kit (Perkin-Elmer, Foster City, CA)S A}-£35}9]
c}. Smmol/L MgCl2, IX PCR buffer 1I, dNTP
254/ Oligo deoxythimidine, 201U
ribonuclease inhibitor, SOIU Moloney murine leukemia

Immol/L,

virus reverse transcriptase(©] ‘¢ Perkin Elmer)& ¥ 3t
& AHALE £ 19pulo] 1419 1pgo] SA &
A RNA 1418 ¥ e F o A o dAate
Perkin-ElmerA} ¢] DNA Thermal Cycler 96002 o] &
Bhod 427 oA 158, 99T ol A 57 ¥H&AAM 4T
2 BZAIZL 3 ARE "R 20T Batskalch
SA Y ZE RNA 1l A DEPCE A28 B 1ul
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5. MK competitive®t target cDNA o &M

g7 5o ARk 22 oA FE5 RNAZFE
o HAL F A 3., 5- AEAE Y2 FHEL
AHure-S 53] 316 bpe] MK target DNAS 4
2 % agarose gelo] H7]19F A]7] Promegarle]
DNA purification kit 2 c¢DNAE ZFZsldrt
Competitive cDNAE ®H57] 9J3to] 4 3, 5 A]
A H3E-9) Alels @71 MY Foll M 3-floating
primerE 1QFEH 5 B4} 57 AlbA e A WA
#AX target cDNAE & WEd 22 Yo
cDNAE FZ3514t} oA 7Eoj 7 competitive
cDNAY MK9 % 134 bp7} A u7la 182
bpel 27]7F Sk

6. Standard Curve ZA 1t Competitive PCR
MK 9] standard curve: U A3 %2] competitive

Table 1. The Sequences of MK Oligonucleotide Primer

wd4 9

cDNA(50 atmol)$} 2} 24 Al 7l 2kl target cDNA
& FAlo &8l e} (Fig. 1) standard curve:®
1.9mM MgCl2, 10X PCR buffer I, 0.2mM dNTP,
2.5U Tag-polymerase 0.2 mol/L2] A|2tx& ZEist
£ 40 419} competitive} target cDNAE E 33 &
M 60plE FAT, § AALE sampleo] 1.9mM Mg
Cl2 , 10X PCR buffer II, 25U Tag-polymerase 0.2
mol/Le] ARAE EFF B 80418 ¥ F
Perkin ElmerA}2] DNA Thermal Cycler 96002 & 9
5C S#3F S ©@¥A-E denaturation A]#H A 94T
18, 55C 18, 2T 1222 3057] grgA7)1L 7
2T 7% elongation A7) ¥ 4T & YZA ). Ethi-
dium Bromide(ETB)E M3 1% agarose geloll
standard curve 2 sample PCR 45 25 21 & 100 bp
©] DNA ladders} #7 A7] 4% A]7] ¥ Bio-RadA}
9] Gel-Doc 1000 system®] UV F=A 2 gel blotg
43819}, standard curveo] A&3H ZHzhel target
cDNA2| %3} target cDNA/ competitive cDNA ] gel
blot Fk=2of HE logZ H#sto] Fig. 19 Z&
standard curve S A1t} o] standard curvet: yHE 3
A dojron] y=brmxZ FH F 5 QlojH o2 2
B 558 ¢ & ¢l samples] cDNAYS AH4tsl
Waloh 7t ghatel A] dojzl Frfel 4o RT sample
% QC PCR &ddl FA49 a4 +5% vinto]
peg=

7. 8HEY

EAEML SPSS 9.02 o] &3} t-test?} Univa-
riate Analysis of VarianceZ 8} 3 L, pgto] <0.05¢) A
FAXNCE fosirta Bt

1L HARZARS NBYR AN ML MKl 2
B 43R

mRNA 5'end to 3’-end Size(bp) Position on mRNA
MK  Upstream GCG GCG TGG GTT TCC GCG 316 179-197
Downstream TCT GAC ACC AGG GGC TCC 478-495

Competitor

TGT GAC ACC AGG GGC TCC GGT GCC TTG GCG GAC 182

478-495, 329-343
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-A3 Aol 4 o Midkine mRNA 2do] ## d3-

504 316 bp 2719 MK7} 2 5] % th(Fig. 2)

2. MK mRNAS| X2 24
QCPCR & 3 A% R & AN AF 59 2%
5ol EEA A targets} competitive 719 band7}
H At} (Fig. 3) standard curved o] &3}o] mRNAE

(A Amount of Target cDNA added to different PCRs [at mol ]

4000 2000 1000 00 150 126 624 3028 1543 TRI A9 108 09R 00

- 316 by
- 182 bp

Fig 1. A representative illustration of MK standard
curve. (A) It shows a agarose gel stained with
ethium bromide. Declining amounts of target
cDNA were coamplified with 1 at mol of
competitive CDNA.
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(B) Iog{amount of target <DNA 1at mel)

Fig 1. (B) It shows the standard curve from A gel.
The log ratio of target to competitive product
density is plotted against the log amount of
target initially added to the PCR.

316bp

1 2 K] 4 hie

Fig 2. MK mRNA expression in cervical cancer and
normal cervix amplified by RT-PCR. Lane 1:
size marker, lane 2-3: cervical cancer, lane
4-5: normal cervix

BFE A3 AF A LGN MK mRNA 28
A4 AZAF v Ao fAdstA =%
t}.(p<0.05, Fig. 4)

3 AZERA0A L MK mRNA 24

g7 Reto A mRNA 28 7t H7)d, 23
He sy F3d, B3l oe FAH0Z §9
g 2ol g1dth(p>0.05, Table 2)

il #

MK 382 ofg ol A Ragn glo, oty
2ol 4 2 2] F7tdntn 89T} 53] MK}
AABAEZH FH Bl 37} p A
FrEATL AT MKREL F4 BaEY

Standard Curve

Cervical Cancer

Cervical Cancer Normal Cemvax

Fig 3. QC PCR of MK in norma! cervix and cervical

cancer
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Fig 4. QC PCR analysis of MK RNA extracted from
cervical cancer(A) and normal cervix(B).
Samples were coamplified for 30 cycles in the
presence of a defined amount of internal
standard cDONA for 316 bp MK(1 at mol).
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Table 2. The Clinicopathologic Finding of Cervical Cancer Patients.

Cases(n=29)
Age 56.7%10.7
Stage 1 8
I 12
il 3
v 6
Pathology Squamous, Large Cell, Keratinizing 10
Large Cell, Nonkeratinizing 17
Small Cell, Nonkeratinizing 1
Adenocarcinoma 1
Treatment Radical Hysterectomy 8
Radiation 21
of wja) kel M Frhsle dage) 71 HA T T3t FrAtR G Fejdhe Aow ddd MK
A ogrdsied el A dae] 1 d A Ee A = ATy HPAA AL gaayge] A
= et dEEna sk webd daghe] ¢ Ué*é"il TR 3 ;
A

5} HAol] MK rgo]l #AHETL RuHY
o el ob A7k A) gk o) 9ol yoldt o B
3 AAgAEGd A MK BrdL d-rd b givh
MK+ in vitrodoll A AR E H3 gy 5
Ho] glom WMy F& o] gl oncogenic AL Z
= A Aelate &hrto|tt. ulz}A] antisense MK RNA
= o}E(glioblastoma) A £F] A4S A 5hn”
MK gz 2lo] ofs) M FFe] viofo] HitH
o A4St FAEd g AP ow
& AR A EAE gEA Fot B
Z2 ol A o] thokgk MK ¥ o of
T2 MK7} in vwo*‘oﬂ R A T\ B i e
S sk Aoz ek
FatA s A
N FERER _”85]“1 A, A, 23, A, oA ofst
A kel a A AT, thol A whEE R gk
ey oo Al ol E 2 FA A w4y
g Qo] ’\1"*’ ’B‘%'] 3"2‘71] GEEY g %
b A wE g™ Bood-pof
*1 }’: A "}’él AR-of Ag g F 4] MK mRNA

1
Z2 1} gt 3

X}— L}j}joﬂ}‘ﬂlﬁ
G EANOR fesA BA B Aoz
ehch whebl NFAE, WA, e AR

LHS MK7F A 4% R ZH*J}JMO!I Toid W
obz} #3 Wyl wAsle)™ £ Ayl o
dat Agns U BA7 Qo dwdog o
A ek Hol ghell A ©] FEkA MK7F g s &
2 Bos A F& HHEd MK o] 7}
w) Z-o] th."” A kgl (truncation) MK 2] 2ok 20%of
A, ek 24%o] A @E s o] exon 30] F&
3ol MK 75 % #28t= COOH7| o)Al NH2-ter-
minalﬂ% AN 194 u}lﬁﬂ ﬂo. ke T AR
B

olAFA W 7] 9}
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A& MK mRNA 28 & 23

ﬂpoL_o,] E}:"—l q]_trr_o] }, Byl zAdalghad o

PR AE g o

gm %@4 ZEvlt} MK p}flﬂﬁl A5z Ael7t

o Aol oA Fla o §7H53A
= Yoa Al Eoh

Ay ME MKE ZstA 2dss dgd
kAo 4 MK7 #89le magdous A
dadekel st B zvIdACd of FHAe F7t

7t Fask darg bl 9Guh™ oAl diethyl-
nitrosamine # %38kell IHS FebAI 7l A9 Hgd
Ao 41 5-E oke] #v]7ha] MK7F B s e A4

ol AdFI olFAFAMTE AU MK
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-2 B 3-9tol Al ¢ Midkine mRNA $&o] st A7~

mRNA7} @@ =o] 2 3eke] st go] #gts
syt B A7d A AgARd Al
AZAE AANTLE A7 gRoy 5
AL A gtiE MK $do] aAF A F-otel 43t
Aoz #ATS ¢ + e AOE AlgEh

Y4 el A T8 8 ARG #dde
BAYA Ax7b o] FHoloh Fas LA Q)
2} 4= ¢ 91} VEGF, PDGF, bFGF, aFGF o] dg&
grim g QoY magge widte
Aol 28% F%E vNEE gAUEE HE
drgete] o8 AAYSE dFUdAR 089
Aoz sgeh® A&4 $3dol 4 VEGFSt PDGF
ZtdEA dgdvn Rasded &4 43y
ol PDGF= F 7HA] Wa¥4d 71 d4& 7tz 9l
oo MKE ] F 714 7|4 & #gA9E 988
#otzm P aejmg 84 gelM F 7
A ol o] WMAYPA AR A Bulge]  71A
Aol o) FASE drrt o G4 AgL 9
g1 g £ Ak ojvl AZH AN 3
4 AAg 7 5ol vl VEGF7} @o| 2@ g S Hn3l
A3*™ VEGF7} %74 288 &4 4 MK mRNA
FEG A ghoy B A3 A 3373
2ol X oA & MK mRNA #&o] & o2 B
of A AT Lol A HAH Aol oJe] FHY WA
A A7t Bste Aoz vehdoh gk AF

oo HRyAE F2A7] HAM e et
A AAYY JAE BT dAste{or AR} e
Hoz Algdth

3k Hol MKe} 97] Mdo] 50%7F £UE
pleiotropin(PTN)o] %7 &t} PIN2 MK} 7]
X go] b8t 17-18kDa 23 3 ¥z 2 oA 4
71 T} & hepain A G AZ M MK} 7]%50] &
dapA e GohVa st w9 MKYE ga A4
e zAdqAaT Hdsy Fut 2F = MK
9 FAlo] 2HAL? B4 A 2 ME PINT
FE sy g A e MK 2 H, ZE A
AR HEF AEFAME MK7L 2851 PINS
AT} FL& AARAEFAAMTL A FH DR hepa-
rin A% AU FHL Zfo|7} Y go] B
2HYGY o] F B SdAE F4H Gz
of th2A 2] W o]yl FHrte WE A

o AP AL AT A& 2 HolE ot

4> ox oX

sed Fasitn AT ABE AEF o3}
#A & MK7F PINE L ¢ #do] g Aow
Biason mebx AFHEANNE F7iMdE
o] ¥l PINS W&EE dAtsts Ao aAFAR
Aol A o] MK H&o] FHdtsd E&¢] Halg A
adrh

B A2 st A A AR E MK
mRNA #3o] Hg wiw AF ARG E MK
mRNA #&o] 27158 o] & Z2 o)A MK mRNA
WE e QC PCRE A Pste] 2tz 4ok Ao o
£ 7+ Ao Aoz fg3ih 2yY MK
mRNA L8 & FAse AL AFTEEYY I
2 AL gFo e FE3A Fog o= ALHY
A7t dag Aoz Azdr

Z E

199813 393 E] 20001 3¥7A] o] o] Ao st
2% HY ARAAE YT AN AFHRE 7]
A #1597 AF ARG A 29%E o=
o] A3 AFARYG 2AFARY 2344 MK
mRNA 238 RT-PCR3} QC PCRE ZA 3o r} 2
3} e ARES AL

S AZAES AZAFS BFA 316 bp 2
719] MK mRNA7} #3590 mRNAS A 2a
A3 A3 A F Lol Aol MK mRNA 282 A4 2t
TAF v FAHE KA k. 29
U AZFRGAN g, 24ty f3d,
Y Fod Aol Qi
£ A 2732 MK mRNA 238 £33
& AFARG Aol FEan YA
ARE o|8d 7 At AR & vlo]
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