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Abstract : Mitogen-activated protein (MAP) kinase cascades are activated in response
to various extracellular stimuli. Extracellular signal-regulated kinase (ERK), a MAPK
subfamily, are activated by many oncogenes including ras and raf, which are closely
associated with cell growth and differentiation. There is a report that ERK is highly
expressed in oral squamous cell carcinoma(OSCC) but it does not include activated
forms of ERK (phosphorylated ERK, pERK). Here we examined expression of pERK by
immunohistochemical method in 50 OSCC and 7 normal gingival mucosa cases. The
positive ratios of immunoreactivity for pERK in nuclei of cells were higher in OSCC than
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in normal gingival mucosa. Index of pERK was correlated with Ki-67 index.
Interestingly, pERK was also expressed in Ki-67 negative cells in OSCC.

Next, we investigated distribution and expression of mitogen-activated protein kinase
phosphatase-1(MKP-1), which dephosphorylates and inactivates ERK, by the methods of
immunohistochemistry and in situ hybridization (ISH). The distribution of positive
signals for protein and mRNA expression of MKP-1 showed almost the same results as
demonstrated in pERK. The expression of MKP-1 protein by Western blot analysis was
seen in all cases, and the expression in several cases of OSCC was higher than that in
normal gingival mucosa.

The results raise a possibility that MKP-1 might be activated in response to ERK
activation in cancer cells and suggest that the interaction of two molecules play an
important role in proliferation and differentiation of OSCC. Moreover, the assay of MKP-
1 expression as well as ERK should provide a good clue to assess the progression or
prognosis of OSCC.

Key words : extracellular signal-regulated kinase (ERK), mitogen-activated protein kinase
phosphatase-1(MKP-1), oral squamous cell carcinoma (OSCC)
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Mitogen-activated protein kinase (MAPK) i, % 4E
W XSEMCTEAE L, MRRNE, Mifasik, R PL AR
2B FUHMBRERREN R LEBRRT, MiastoRRE
HIRAAIIE 2 AR Y 7 F IV EEO LM LR E 2 H
3 19 extracellular signal-regulated kinase (ERK) i
MAPK family ® U & © T, epidermal growth factor (
EGF), nerve growth factor(NGF), platelet-drived
growth factor (PDGF) 245 L+ 2B EREFIZL D, &
¥ FRBARTERLI I o—BEICER S
LAEIGENTW5 Y, ERK i3, ras, raf-1, 3 & U MAP
F 4 —¥FF+—BMEK)IZ Lo THEELI N, £ tar-
get ®IEF 1, Elk1, myc, fos, Ets1 3 & (FEts2 % & O
HEERTTH5 9. ras DERNE T HBTHS
NBZLRECHONTED, ras OHRBAFOERT
_k B2 9 (oral squamous cell carcinoma, OSCC) IZ BT
LEBEALTWAZLWHEIR TS WO, Zh(CH
3 L T Mishima & @37 T2 OSCC i B\ Tras THD
ERK " BRIBHELTCVAI L #HREL TS,

MAPK phosphatase-1(MKP-1) 1B » B{bic X D
ERK OAGEHRILZ & - THETH VBOREE -3
TICECHST2EIHMON, EROBETIIH DA
EARICBOTHENFIRETFCHE LV IRELHE >
®, LAL, FERMEICBVTIE MKP-1 0B8R FEHIFE
BHH5NBICHEH ST ERK D) v BRI (IEMEAL) 45

TV, 20X, MKP-1 DEEHEWZZHL
P20 TR\,

ERK 3 X 'MKP-1 i3BORMEA # = X LR WS
LTWwaEEILNEA, RECIhLD2O00FFE
BMEOME, 1T OSCC NDRBEB L UERBICRITT
FEBIIOoVwTRAP-TE6Y, HERRL +5ERES
nTwiwn,

22 T4 HEFK41E,08CC 2817 % ERK D) EBR{Lk
K83 % b b iE1E{LE (phosphorylated ERK, pERK) 3 &
U'MKP-1 DRBICOVTHMLEREBLIZ L ZHEY
iZ, pERK $ X U'MKP-1 D53 % kML, ISH
B & UF Western blot #:% vy CEEMICHRE L 7-.
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1992 4£ %> & 2001 SE DI, BR B ERKZOENE
THB S N7 50 EF D OSCC % v 72,50 FEBI 23 51
(46%) 3B LB LR #E, 19 B1(38%) 55 LELR
SFEEREE LT8HI(16%) PEMEERFELEETHo
72, 51, OSCC YA DER TR L IzHBRER 5
TEE BRI 7 1% BV /2. OSCC D AERAERIT A (12
Bl), H4H), OEEHR), BREQH), OE@2H),
% (341) 3 & U LEER (1 #1) TH o 7. OSCC £ BiES
50 FEFI B & CIEEHAXEEE 7 AlOMBRIZYREES I,
10% k=Y YEE, /39741 B EFFo 72, 0SCC
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HRRIEAR 27TIER] B & IR H RS 3 51 O M 1L YIBR 1%
EHIZ, 4% NFHFVATVFE FEE, 59748
BE{To/z, BERTART, A9 IFI) 2y 2F TV
PR SRR AN

KM

520k + OSCC #ML#k (SCCKN, SCCTN, IMC-2,
SCC4 3 £ UFSCC15) % 55% L /2. SCCKN, SCCTN B &
UF IMC-2 i¥ RIKEN CELL Bank (Tsukuba, Japan) #* &
BALSOZ=y FOR=YY ¥, 50mg/mlDA LT b
<4 ¥ B EU10%ME B4 ME (FBS) & & A 72 DMEM
BLURPMI TENEFNIZREL .

SCC4 3 X UFSCC15 iX ATCC(VA, USA) 2 LA L,
10% D FBS, 50 2=y D=1, 50mg/ml DA
M7 4 Y BET400F /754 /mOE Foa
VFEV Y EEATZDMEM & F12 % 107 1 TIRE LR
Lo %8, TRTORER Y 7= (£~ VA A, USA)
LDEBAL.

RERBILE

pERK, MKP-1 B & FKi-67 i22\»T 57 # (OSCC50
PlB & CIEHEPIREE 7 61) TREMBILEL T 72,
qum ZHEP LT ya—- P ENIRASL VT T AICE
DRHFEFIVL L YBNT LEKRL 72 1R 13
S500WEFL v Vi & > T104H 10mM 27 = BRIE/ N
77— (PH 6.0) R CT&# LAREAN F F 3 &7 — Ptk
10577 3% BRILKF A EALZA Y /- VRBEIZE T
Tay s Lz, £0%, I 10 5EIEE Y FiEo
HCTHEE L . %48 K i, phospho-p44/42 MAPK
(Thr202/Tyr204) rabbit polyclonal #4 (Cell Signal-
ing TECHNOLOGY, MA, USA) (50 & & ), MKP-1
rabbit polyclonal #i44(Santa Cruz Biotechnology, CA,
USA) (500 f5#& ) B & U'Ki-67 DRI Tdh % Ki-67
monoclonal A (ZYMED LABORATORIES, CA,
USA) (HfRFEA) 22NN 4AC TS S8/, B
f13, diaminobenzidine tetrahydrochloride (DAB) T#
BELL, Bldne by ) v REETo 2. LMKP-1
HAEORFRMIL, 10 5EOHUK (Santa Cruz Biotechnol-
ogy, CA, USA)IZ& D, 4T, 24 BRfii® LML /-,

RNA probe {E#¢

Total RNA i3t ME#MfaA 5, acidic guanidinium
thiocyanate-phenol chloroform (AGPC)#: 12 & - TH#i
H L7z, & 512, mRNA i OligotexTM-dT30 (Roche,
Tokyo, Japan)iZ & ) 578 L, T @ mRNA # & first-

strand cDNA & &% % v b} (Amersham, International
Plc., England) % Fi\> T first strand cDNA 2 &R L7:.
Z®DcDNA %7~ 7V — b & LT, polymerase chain re-
action (PCR) #1Z & - T MKP-1 (Hind II-EcoR1 A",
352bp) cDNA i i % % & L 7= ¥, pGem-3Z Vector
(Promega Corporation, USA)IZ #& A L 7. MKP-1
cDNA §rH 13 MKP-1cDNA X 2 L+ F F 761 HHH»
51112 BHI#%F 5. 0%, DIG RNA labeling kit
(SP6/ T7) (Boehringer Mannheim, USA) % A\ T,
in vitro transcription % 7V, MKP-1 cDNA ¥fH %5
mRNA 2B L, ¥FT47A4V I —TEBETHS
Digoxigenin T L 72 MKP-1 sense RNA probe 3 &
0" antisense RNA probe ZfE# L 7.

In Situ Hybridization (ISH) &

57 EBIFR 4% /T RV LT VT FTEE L2 305
(OSCC27 fEHI, ERWPTRIE 3 81) 2 A T 7 1~
SEBL,6m IZHYLATA FTIRIENfFiT43C T
—BREEIR L7z YR 2B S5 7 1 VB, PBTS S
[ ¥ v» 0.2N HC1 # 12 10 47 M, 10mg/ml proteinaseK
(Sigma, St. Louis, MO, USA), 37C, 30 -BLEDHE,
4% FNVAT VT FT1045H, BEZEL, 025%
DEEBEASA o 72 0.1M triethanolamine (pH8.0) T 10 43+
BELL VT, TN T FL¥ - a H(50%
formamide, 1 x Denhardt’s, 10mM tris-HCl(pH7.6),
ImM EDTA, 0.25% SDS, 150ug/ml salmon testis
sperm DNA, 200ug/ml tRNA )¢, 50C, 3R A ¥
a2~ — h L7:f%, digoxigenin TF )V &z 250ng D
RNA probe % 10% Dextran sulfate ¥ 272 7L A 7
V¥4 E—Ta YBICMA, 50C, —BNA T A8
=Y aVEfTol N AT FLE—Va VB MR % 4
x SSC ¢, 55C, 54, 2xSSC, 50% xNVALT I FNT
55°C, 30 - M#k\>, 0.5M NaCl, 10mM Tris (pH 8.0) ImM
EDTA 37°C T## L 7z RNase A (20ug/ml) (Sigma,
St. Louis, MO, USA )T 30 S HI UL €7, 0k, 2
x SCC, 55C €204 M 2E ¥\, ¥4 % Tris-buffer
(0.1M Tris-HCI, pH7.5, 0.15M NaCl ) TR L, 7V H
V7% A7 7 & —BIE#E L 72$1 digoxigenin $ifk (Boe-
hringer Mannheim, USA) (500 %) ¢, 37C, 1
MG &€ 72, 0.IM Tris-buffer T# - 7274, nitroblue
tetrazolium (NBT) & U° 5-bromo-4-chloro-3-indoyl
phosphate (BCIP) (3%iZ Boehringer Mannheim, USA)
THRBELL. 2~4BEOREHE, InMEDTA 26T
0.01M Tris-HCl (pH8.0) T, 54/, #&EL Kb % &1L
SERNT Y CEBERED®KR, AFNT) - THEL

1
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Western blot #

#A2i% 10cm dish % VT, 20mM pH7.4 ® Tris-HC],
2mM EDTA, 2mM EGTA, 1.0% o F Y b+ ¥ X-100,
0.1% @ SDS, 25mg/ml ® leupeptin & aprotinin, 3 &
U" 1mM PMSF CTHIBLE % B 2 % o 7. Total 20 ~
50ug BEREY OMIERR E,4-20% OHE M) A
VYT VERCTBRRKE 21T, £0%, PVDF
2 ¥ 7 L ¥ (Millipore, Bedford, MA) iC ¥ 5 L TBST
(100mM pH 7 Tris-HCl, 150mM NaCl 3 X U701%
Tween20) 12 5% AF LI NI BLU2% FMiE7 VT
IVEEAZINY 77—, 4°C, overnight 70 v ¥~
¥ %47y, MKP-1 polyclonal #ifk(Santa Cruz Biotech-
nology, CA, USA) (500 f&&#&¥R) CEiR, 3 BeMIRE L7z
A ¥ 7V 7%, horseradish peroxidase ZE# L -t
rabbit IgG /& (5000 fEFHR) TRIG & & 725, {LERE
(Amersham, Arlington Heights )12 & D BEALL 7=.

KEETH ST

HBR L2 b 0EHROBBHEL TV AR
ISR, 1000 i E Y~ P LA, FosbEL
1000 HUAL pERK B tEHR % (%) (DERK index &3 5)
& DML Fisher’s exact test 12 & o THHT L 72. pERK
index & Ki-67 index & D#%eT#89BYE 1%, Pearson
BIRE R M L TOHT L. BBFECldfEiigibeic
BWTMKP-1 B2 R T HI88AT10% S EOER % B
¥ L7z, F/2, £ 0SCC fER % pERK index % 25%
MEERBD 2015, FhEhO TV —TDKi-67
index Z B L7 & T ABMBIC BT 25% 2H|IC2 18
WAHERLIZZDING 2BHORBEITo /2.

= L

pERK EH B & U'Ki-67 BEHOHEH

OSCC 23\ T pERK ZEA B L U'Ki-67 EHIE, E¥
BAKBKE Y ELLBERL 271228, 0SCC DALEL
AL TED 2oz (Table 1). 72, pERK &
BHOBARRIIHE & FEICE L 25% U EoRS
LU 25% RiBOBD 2 7 V— 7RI T Ki-67 ZH D index
LA B AR AA Sz (Table 2).

EH WA T, pERK BHIZEERE & HEEM
RBoicabh, Ki-67 ZEOSAIZEE L T (Fig.
1A,B). ®45LEB X UH45{EE OSCC FEHITit, Ki-
67 BH T A LRMRLICE B ICA b it pERK BH
¥, Ki-67 BHICMA CHREKREABEOALEMIOHKIC

# L+ W B H7H

b & & 7z (Fig. 1C, D). f&4-1LE OSCC T, pERK
ERGREROBCERLTEY, 2024 Ki-67 &
BHEIZEAEEDS LD o7 (Fig. 1E,F).

MKP-1 ZH 3 X U mRNA O&EH

ARFFE T, MKP-1 & H OB MR S Mia kit L
T10% BLE% b o T MKP-1 BERBHEMNE A% L7,
FORER, IEHEAKE 7 EGH 35 (43%) BT,
SR EERD O MR £ TROALNY FFIIEEEL

Table 1. Results of MKP-1 protein staining and
indexes of pERK and Ki-67 protein in normal
mucosa and OSCC.

PERK index, Ki-67 index: medium ratios of
positive cells in 1000 counted celis.

Two indexes of pERK and Ki-67 protein, and
numbers of positive cases of MKP-1 protein
are larger in cases of OSCC compared with
normal gingival mucosa cases.

Cases Nosof  Nos of MKP-1 Index(%)
cases positive cases pERK Ki-67

normal ki 3 99 43

mucosa

well

differentiated 23 23 39.7 293

0scC

moderately

differentiated 19 17 48.0 383

0SCC

poorly

differentiated 8 6 303 336

0SsCcC

Table 2. Relationship between pERK protein and Ki-
67 index in OSCC.
In OSCC, the indexes of pERK protein index
and Ki-67 protein index correlate statistically.

Cases pERK index  Ki-67 index(%) P value

41 =25% 35.9
-3

9 <25% 21.9

¥ P<0.01
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pERK Ki-67
A

Fig. 1. Immunohistochemical results of pERK protein and Ki-67 protein in normal mucosa and OSCC.
(A), (B): normal gingival mucosa
(C), (D): well differentiated OSCC
(E), (F): poorly differentiated OSCC
In (A), a few positive signals for pERK protein, although very weak, were observed in the basal cell layer.
In (B), positive signals for Ki-67 protein were observed in the basal cell layer. In (C), positive signals for
pERK protein were observed in the nuclei of the outer layer of cancer pearls. In (D), positive signals for
Ki-67 protein were observed in the nuclei of outer cells of cancer nests. In (E), positive signals for pERK
protein were observed in nuclei of almost all cancer cells. In (F), positive signals for Ki-67 protein were ob-
served in almost all cancer cells.
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BICBRB LTz (Fig. 2A). B5MEE OSCC Tid 32 4

Btk 30 51 (94% ) R T, MKP-1 B IXEICHBHEKRRE

BoHLBMEAICER L Tz (Fig. 2B). &L

OSCC Ti¥, MKP-1&E 2, 13& AL TOHBMRIC

& 5 N7z (Fig. 2C). MKP-1 mRNA @477 i&, MKP-1
A

FBHIZHELLL TV 7z (Fig. 3). KRIZ Western blot ¥1C &
) MKP-1&H ORH % Bat L 7-fr, MKP-113 0SCC
OEBRHER 4 F13 XTI, EREARELE L~
(case2, case3)® BV IiZBH L P IZE VL Xl (casel,
cased) TEDH b1, REMEGLENRE & —B L7 (Fig.
4). B LT3 OSCC fEaMifa Tk, 5HEETTIC
B 5 %7 MKP-1 BHOREHR 2 #E L 72 (Fig. 5).

% "

S EORERGILFIRETIZE Y, pERK BEIZIER
WANBEOEEMBRBOMICHRERRERT —F
OSCC TidiZ & A L0, FRKOINES L UEE
HEABROACEEROKICBETRSBD b hz, —

A

Fig. 2. Immunohistochemical results of MKP-1 protein
in normal mucosa and OSCC.
(A): normal gingival mucosa
(B): well differentiated OSCC
(C): poorly differentiated OSCC
In (A), clear positive signals were not ob-
served. In (B), positive signals were observed
in the outer layer of cancer nests and in kera-
totic cells around cancer pearls. In (C), positive
signals were observed in almost all cancer cells.

Fig. 3. Results of ISH of MKP-1 mRNA in OSCC.
(A): antisense probe, OSCC
(B): sense probe, OSCC
The localization of MKP-1 mRNA was similar
to that of MKP-1 protein. Expression of MKP-
1 mRNA was seen at the invasive end in OSCC
(A). There was no staining with the sense
probe (B). (A) And (B) is the same tissue sec-
tions.
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N 5 » »
S
CASE Y
§ & & &
NP1~ T e o -
surgical biopsy specimens

Fig. 4. Western blot analysis for MKP-1 in normal mu-
cosa and OSCC of surgical biopsy specimens.
In cases 1 and 4 of OSCC, strong expression of
MKP-1 protein was clearly seen when com-
pared with normal gingival mucosa. In cases 2
and 3, the expression of MKP-1 protein was
similar to normal gingival mucosa.

$ < °
§ N
& & &
& & &
MKP-1- <oy iy “essnd’ “ous aummw

OSCC cell lines

Fig. 5. Western blot analysis for MKP-1 in OSCC cell
lines.
Expression of MKP-1 protein was confirmed
in five OSCC cell lines by Western blot analy-
sis.

B12, ERK BT FERECIIMEOREICRO LD
R, ERILT 5 L F0RBRKIIBITT2LEWED,
O RS ROMBASA L —T 5. ERK ZAO#
FBEB L OEMEILIZ, OSCC &0 b IFRRE, ¥
MifasE, b b EEE, ARERBLULEDL S 1S
BB THESherr® 20 B CTH A ras |2
DNTh EFNERRERHIOSCC 2 HDOMA LRBIIBNT
Bt s T3 wis,

FEBRAKETIIpERK ZH I HER & HEEME
OB A BN, Ki-67 BEDSAHIEML TWwWiz, &5
LB 33 & UL R OSCC #E6I T2 Ki-67 ZH i3 kML
EIMRIC A B IS A S oA, pERK EH I Ki-67 BHO
B 7 F iz THRERONES L OBEXREHEO
ALEMR DRI b A 5 iz, E5EE OSCC R Tk
12 & A L0 pERK ZHOBMEEMALIZ, Ki-67 ZEEH
%5% L7:. Mishima 53, ERK ®A 3 X 2D mRNA
AOSCC e BV TEHWMARBIC N TREREHO A

LB BRT A I LEHAL TV A, 4HO
pERK ZEICBWTHIZIZRAROFHER L. 1,
Ki-67 B 3B % R 1R L L OB
FTIHEN IR STV 5%, 4E+0OEEMRO<
—#—T%2Ki-67&H & pERK ZEDORHIZOWTIE,
METEMICA E 2 HBAA b vz (p < 0.01). ZHid Al-
banell & ® O FEEIFEF L TD Ki-67 &H & ERK
BARBICBITARKIME L K LZFRTHS. UL
DFERIT ERK DIEHALATOSCC 2BV THLEIME
%513, BHEOMMEEICREETIERSALN
BT L RRET A, ERK 7Y, RMLiEEEMIL T EGF
BIUPDGF &2 EORER T3 5 M % R E
T3V BENHY 6P, OSCC BT Th S
BF2MTA2EAMELTWATREIELONS, &
DTk h 5 pERK BHI2OSCC Iz B\ THERL RIS
TAHUREMIRBENS.

—%, MKP-1ZBHORERIZOWTIE, ISHEIZLS
MKP-1 mRNA DERFREMBLFIC L 5 MKP-1&
BHLiziz—&LEMRERL, SOZLii, MKP-1&
BHREHEOILED MKP-1 EADOSBRIHH S WK Tk
{ MKP-1 DEEEFERDREICETDDEEZILNS.
FERAMBECIIEER S HMREE T RO, ¥
FFVETBKICBER LTV, BoEEB X L
# OSCC Tk MKP-1 BE 33 & A L OERITBVTH
KB OSVE B & U E R AR O A LB 1 B ERT B AT
b, E4EE OSCC Tit MKP-1 & H B Ml
T L AL TOBMBICA SN, Loda b ®id, Bl
THRIE, KB, BB X ILIE IS B v T MKP-1
mRNA EFI55 %, Bang 5 ? 13 BEAEICE VT MKP-
1BHDOBRBENAONLZLZHELTEY, Zh
5D T Lit, MKP-1 DEEERESMOHAD A H =X AT
RBESNTVWEETHEEELOND, ERREVE
\pERKBE L R ) EREAKECIIAL > 2BEE
RTMEIERD ol TORRICOVWTIRERET
WARBETH 543, OSCC B D4R MEER L EEWA
WEE 2 EBT AL EEEARKEOMKP-1EH I
OSCCItHBT A LB LTVAZ L5 MKP-1ik
ERK DERHIZ L ) Z0EEHEEIMEE S, mRNA
BIUBHALANVORBRATENELZOTIREVIrEE
%, BEZOERERNMBERVTEDOA N =X LIZD
WTRESTH S, TOEERARRICET 5 MKP-1
E 1% TL5 Western blot IETIIBHEMES V7 FVERL
b o TRERBLETIIILALEEY 7V
PRE Lo EICE L TIE, Western blot #i2BWT
L BEARI 50ug L HBIHE VO L MOHAL L
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DO MKP-1BAMBFEELTWE L b TVl %4
ATVLTHEE R P EZ NS, /2 pERK BHES
BRETOMKP-1 EHEREREVIBRREI-RFEL

TWABATRTH %%, Loda 5213 OSCC Tld % v ¢
MKP-1 & HERRBRTOERK ZEDERILEHE LT

VA, ZRIZENL RS IIBEHEROMBDRIZFICBN
ThbAbN, BlZiEp53id, ps3 # 4fE+ 5 MDM2 O
BEEEZRETI I LFRESATVEY, 20k

ZEBO Z & H5, 0SCC 12T ERK & MKP-1 T4
CTWATEEEZEZTVAE. TOHICOWVTIE, 51,
4 HTMKP-1 HH &R L7z 5 % OSCC B34
ERHWTI ) FEWERIRET L Todlid il s

2\,

SGEOE A OHET, METHICAELHEMIERD 2»
2 722ERK O J Y B{t¥ % b ERK DiF Ak, 0SCC
BT LB EE B P52 TWAT
M2 H B L E L b7z, Schmidt 522k 5 &, A1k
R O Ca IRIE M DL OB ERK DWEEALYED &
NBEEHRELTEN OSCCIZBWTHHERMTIEH 227
PERK 2SHEFZHEM72V) T4 S Mifabic b iR B BR 5
ATVAWEEIRBRINE, O EIZoVnTIRSHE
BE LTV LENHLLELTWVD,

¥/, OB VBILETTdH 5 MKP-1 mRNA B X
CEBIZDWTIFOSCCIZB W TIE B B AR IC i L
TENHAREIREDO LN, B XN 5ESTOM
HRTHRBRICREIBDO LN L2 6, Frid MKP-
15 ERK CHE L THOERRFRICELHSET 2D
TREVWPEEZTVAE, ThETEELOHREN
ERK DA IC RIZTHEBICOVTHERBL TS 68
a2, MKP-1 EBICHT 2 |MEEERICHTHY,
F720SCCILBVTHMEBICKRELKEL TV ER
MKP-1 & OBV TIRABETHD THL 2
SN ETHY, SHOHFRIFRRFEE ST
MNRHEBICERT 5 2 LA s h B,

& ]

Le POBERELERICBNT, HHEILEERK &H,
MKP-1mRNA 3 & "&H ORBLAIEH B PR 12 L
BLTHE ML Tw,

2. & PORERTP LRI B T3 MR L St LA
ERK &EICH B LEMAA b7,

3. ¢ MIBERFELEEBEICBW TREEILE ERK EH A
MBFEOM, ST BEELREI 24 ik

HAURIR S iz,

4. MKP-1mRNA B L U0'&He FOBRELERCS
WCIEERARKBEICHBRLTLVBIRBEALTEY
ERK IZBE L TZDOHELD A H =X L5 LTw
LUEEMNELOND,

X 1§
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