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Effects of Hepatocyte Growth Factor on the PSA
Signaling Pathway of U-251-MG Cells
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Abstract Hepatocyte growth factor (HGF) and its receptor play an important role in the formation and progression of
glioma. In this study, | investigated the ability of HGF to recover of the PSA siRNA-suppressed cell proliferation,
migration and invasion in U-251-MG cells. PSA siRNA-transfected U-251-MG cells showed the reduction of the
proliferation, migration and invasion with compared to control. Treatment of HGF on the PSA siRNA-transfected
U-251-MG cells recovered the ability of proliferation, migration and invasion. These data suggest that PSA and
HGF may use unique and parallel signaling cascade leading to the proliferative, migrative and invasive
phenotype of U-251-MG cells. | also showed that PSA cooperated with HGF to a migrative and invasive
phenotype via the increased secretion of matrix metalloproteinase-2 (MMP-2) and MMP-9.
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Hepatocyte growth factor (HGF)= B WA, A2 o] MAEE FHAHo = YFFe %Ogtoﬂ/q A3} obAd Ao)
]H}\(})] t‘i:]:[L/\g/H _14.7(-] _14. ZZ] ?‘5]—/\]—}3 0 ‘:oﬂ =9 7‘5].7]] 7(]—_9_ = EH]—O]_U:] ZOC}:/KéXo]-oﬂ .\’g_”r\_?ﬁl o]\:} 63.1,]—/\]/K§ tﬂ Aﬂ
awr [1-3]. HGF Al&4 Dl e z% Fol & E Holsy B AELTES walist] $4 2 254 e A2t olE
< ST EHA S B Bl opAd X4°]°ﬂ 2241 “L =5 Pshe Bt Fgolnt [4]. AlEe]71de] Ea
A0 Qo) 4] HOPe 2 SAol 4, Eolse) ek ok ARRAAEe] 24, ol A% % 9 Hge
TUNE 2 I A oA THEE c-Met F-8A]0] A A9l 7|Folt)t. Be A+ A HGF7}
R o-Mete] B4stol 213 FRHEONN 2k oh]

A7) ) B B WHEe] F&S 2090k ?:_}
o F AR AL B4, o5 B e K= A Aok o] Aake BTN HGFS oJ3)
o]»l:ﬂ AL S A s} 3 zo]: WA Z O] o-Met

MMPs 9} urokinase 2] W&ol 2Ja) T} [7-9]. HGF%
A= in vivooll A ML 7)Ee) Ba), o A 2L a% WE F2 WA ENA membrane type 1-MMP (MT1-
Wg F=31t) [5]. 2 S°], HGF/c-Met /\1179” HE MMP)9] A4S %7]—1\] 131, MMP-25 &443tA)71t) &St
= 8#AY, T, HE F HolE JAskE Wals HGF= MMP-9|& FHIZ Alxe)7|d=Z o] M2 o5
2 FAES SN [10-13].
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AEF2A AEe 44, ol 2 & 548 23 3
U-251-MG A|EZ A}8-51o] PSA siRNA 2ol 2]t A
o] Z4], ol E FFol| PIX= EHE I}, Fgh
A fEo1xtE AdelR HGFSFe] A52kg a2 840l
Sk 2 A7 27, PSATE U-251-MG A|lE2] 32, ofF,
e 9 AR g g 2 Fulof PAEo] Qlom,
PSA siRNA-transfected A3 HGFE *2| g 23} W21
PSA <Al oJst Mo} F2, o5 % & JA| So] a7
2o FEET) o]e|dt A= PSAST HGF7} Bagh
AEHDG BEE T8I U-251-MG A2 34, 015 %
Aol FEAeste FeAe-S dogltial oAZIth

wel B

HE 3

AZ3F hHGF, MMP-22} MMP-9 enzyme immunoassay
kits= R & D System (Minneapolis, MN, USA) S Z5E <]
3}tk MMP-2, MMP-9 % p-oie] g9} MMPs Ziti=
£ Cal-Biochem (La Jolla, CA, USA)3} Boehringer Mannheim
(Mannheim, Germany) 22 5E] 1943}t BB-94+ British
Biotechnology (Oxford, UK)Z4E] 743} vix|e} &%
2 Life Technology Inc. (Gaitherburg, MD, USA)Z5-H
TASRNCH, 9] 53] HAskA] & A9k Sigma
(St. Louis, MO, USA) AIZXE Fste] ARE-sHTH

M= B2 2 Small Interfering RNAs (siRNA)d
o8t PSA gsio] ofx|

U-251-MG MEF= SHA 3T 238ollA 908t 10%
FBS (v/v) 37} Dulbecco’s modified Eagle’s medium
(DMEM)®lIA 5%2] CO,, 37C 2702 ujekslsdth siRNA
transfectione I8l U-251-MG A|=E (5 x 10°)S 7 PBS
2 Al T DMEM Bj<lslA 244171 wledaisich 2 3
17ke] PSA xS BH o2 3t AFH A FFe
X2 T} siRNA oligonucleotide (Bioneer, Seoul, Korea)
Z U-251-MG M|XEZ transfectionA|ZATE ¥ Aol ARE-SH
siRNA oligonucleotidest™ Th} 2t}; 5°-GCUCGAGCUG
GAAUCAUUATT-3’, 5’-TTUAAUGAUUCCAGCUCGAGC
-3’; 5’-GCUGCUUGGAAAUUCAUAATT-3’, 5’-TTUUAU
GAAUUUCCAAGCAGC-3’; 5’-GCUAUCAGUUGAGGG
AUUUTT-3", 5-TTAAAUCCCUCAACUGAUAGC-3’. H=3F
negative control 24 scramble RNA (Scr siRNA)S T3
o] AZslH Y, 5°-CCUACGCCACCAAUUUCGUTT-3,
5. TTACGAAAUUGGUGGCGUAGG-3’. Transfection<
Lipofectamine (Invitrogen, Carlsbad, CA, USA)S ©]&

sto] Az3jAke] AAlol| whe} sl o, PSAS =Thy-
2 transfectionA|Z! ¥ 72A|7F FHoll Western blotting=

el STy,
HIE S4! &3} FAL

ZT U-251-MG A9} PSA siRNA-transfected A3
Z well 1 x 10" AIE U= 96-well culture plated]] HZ
SRt ©)F 1~3Y F<F AXEE udsk o2 CellTiter
96" aqueous A|¥EZ2] assay kits (Promega. Madison, WI,
USA)Z o]-&3}] Emax” microplate reader (Molecular
Devices, Sunnyvale, CA, USA)Z 490 nmojlx| &<o] 5%
S5 3l Al 524 &35 IRk

MizZ2| ol ® EE &3 =AL

AL o5 U-251-MG AIEE 10% FBS7} &%
DMEM Hi=|o)] well F 1 x 10° A¥E Weg o] 92
Zhl E3 RS, QCM™ 24-well colorimetric A|30]%
assay kits (Chemicon, Temecula, CA, USA)S o]&3}o]
S35 & a9 AR S84 8-um IS 2=
ojzpato] KzkeEl Matrigel-coated 8™ (Beckton Dickinson,
Bedford, MA, USA)®] et 1 x 10° AZS HZs1Y
ok o]% APuRS X FAS thE 200 ple] FE ¢4
gallo] 23+ well2 27 TS, Emax” microplate reader
(Molecular Devices, Sunnyvale, CA, USA)S ©]|-83}]
560 nmoA SEE=E SA3IAH

MMP-2 ¥ MMP-90| th8t Enzyme Immunoassay

U-251-MG AZE 24-well platedl] AZ L=7} 5 x 10°
o] Fx2 HE3) th3, 10% FBS (v/v) H7} DMEM HiA]
oA 24 A7t Bl & confluentdF U-251-MG A|ES -
g% 2 F-phenol red BiA|o|A] 24417t F<t Bl AT
AEZE N2 oiXZE AHS o U289 52> HGF
£ AR ARREE A2leiaint #81E MMP-2 % MMP-9
o] AA|ke A|Z3) Lol ZA)ol] W2} enzyme immunoassay
kits2 =43}tk

Zymography

MMPs % Zel~vle] 7|d Faf g44e A 2 v
B & zymographyZ 3te] BHlsldt} [15]. U-251-MG
AL E 24-well platec] AE D=7} 5 x 10%0] HE2 %
%3+ TS, 20% FBS (v/v) 37} DMEM HiR|ol|A] 24417}
HjeFeth o)%, M=% HiAIZ A2 g o5 confluent$t
U-251-MG AIEE 783 9 F-phenol red HiA]o|A] Tz
F589 T2 HGFE A% F 1243 B wjeratad
o} AgkEl zymography= MMPs2] 7]&¢1 Ag}ElS- SDS-
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PAGE®] running geloll 713t 3 el 2HelX 17195
3 U2 1% Triton X-100 $5-8-Hollx] AAAIAIZ] F- vl
=8 (0.05 M Tris-HCI, pH 7.5, 0.02 M NaCl, 5 mM
CaCL%} 0.02% Brij-35)°14 16417 ¥kS-A1ATE (377C).
©]& 0.5% Coomassie brilliant blue R2502.2 3A|7F <348
A7l THe, 10% acetic acid, 30% WERE &Ao|x T3}
ME7E vERe wi7hA] eAAFTE SRRl 4L VAR
A HBdSs H7kete] 9BY zymographys FsISiTh

Western Hybridization

T ABN A JAA (10 pg/mL trypsin, 10 pg/mL
aprotinin, 10 pg/mL leupeptin, 1 mM phenylmethylsulfonyl
fluoride, 200 mM Na;VO,, 100 mM NaF)7} ¥3He 23]
289 (50 mM HEPES, 150 mM NaCl, 10% glycerol,
1% Triton X-100, 1.5 mM MgCl,, | mM EGTA)S.Z A3
E 83N ohe Y4lEE] (14,000 g)oll 23l F5dS A
<, BCA protein assay reagents (Pierce, Rockford, IL, USA)
£ ARgste] @A s gtk dES 10% SDS-
polyacrylamide " “go|A £&]3} T2, nitrocellulose =}o-
2 &1 %, 2% skim milk ¥+ TBS <580l 4] 2}e]
HIS0]4 F9158 Adsidlt: d5-842 AAT v 14}
A2} A wSt %, horseradish peroxidase-conjugated
22} A S %238 3 ECL (Amersham International,
Buckingham, England)Z YHAA]ZTY,

SHIAz|

AA2E HF + SDE YEhon, f248 Student-
Newman-Keuls testol] 23} one-way ANOVAE- ©]-8-5}]
RIS BAA FoE P < 0058 7ESE SI3th

Miz2| 34, ol H &0l 0lxl= PSA % HGF2| Z=t

R F= AR A=l g W ojM|Ee] S4 9
ol 5L dRe] 271Fol FQ3 ke )it
B Ao A= PSA siRNA #2]ol] 2]3F U-251-MG Al|3E<]
Z2] ol% @ o nXe &7 L HGFo 9FFS A}
31tk 1 A3k PSA siRNAOY oJ8)] HlE2] Z2]o] oF 37%
AAH ot HGF #]2] (10 ng/mL)ol] 93] PSA siRNA
of ofal A ML) F2lo] oF 1.4u) F7I= o] 3LA)
PSAS} HGF7} sdoz 4583 Aoz o AR
(Fig. 1). 39, 333$ MMPs 9A#Q] BB-942 23t
A3} U-251-MG AIRE2] 52412 oF 19% JAI= AT 3LA).
BB-94= Z*|E]3t 3 HGFE *|2J3F 23} U-251-MG A=
o] F24L8 oF 144 FVIEAY (Fig. 1).
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Fig. 1. The effects of PSA siRNA and HGF on the proliferation
of U-251-MG cells. Cells were incubated in 10% FBS
(v/v) DMEM for 20 h. Next, the media was changed to
serum-free DMEM that was amended with control buffer
(Control), HGF (10 ng/mL), PSA siRNA-transfected cells
(PSA siRNA), PSA siRNA-transfected cells treated with
HGF (PSA siRNA + HGF), BB-94 (BB), and BB-94 plus
HGF (BB + HGF). Scramble RNAs (Scr siRNA) were
used as negative controls. The bars represent the means
+ SD of three independent experiments. Statistical
significance was tested using one-way ANOVA followed
by a Students f test. P < 0.05 versus control buffer.
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Fig. 2. The effects of PSA siRNA and HGF on the migration of
U-251-MG cells. Cells were incubated in 10% FBS (v/v)
DMEM for 20 h. Next, the media was changed to serum-
free DMEM that was amended with control buffer
(Control), HGF (10 ng/mL), PSA siRNA-transfected cells
(PSA siRNA), PSA siRNA-transfected cells treated with
HGF (PSA siRNA + HGF), BB-94 (BB), and BB-94 plus
HGF (BB + HGF). Scramble RNAs (Scr siRNA) were used
as negative controls. The bars represent the means + SD
of three independent experiments. Statistical significance
was tested using one-way ANOVA followed by a Students
t test. 'P < 0.05 versus control buffer. *P < 0.05 versus
PSA siRNA-transfected cells.

i

Control HGF

o

BB + HGF

olglgt Aif= U-251-MG AlZ29] F2le] MMP7} F-73]
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oF 1.34] 27}t (Fig. 2). U-251-MG A|E4 PSA
siRNA A2l Js)] M) F23} o]Fo] Fof&vltstA
A E A= AL PSA7} 34148 2gol] #AT AU
AAReH, o]gi3t AL HTNIMEE o83 o]HY]
ATAAN T ER1EAT} [14]. T3 2] 2 o]F A
F37} HGFOl 9j&l S5 Ath= 212 PSA9F HGF7f
U-251-MG AMEe] F2 9 o5 #Hd| HaPst H=E
B3l Ao E At AS RoF= Aotk
PSA siRNA *j2]o]l &J3)] M3Ee] o]Fo] A|dth= A
PSA7} FAE2] & Sl S v)E Aolet A4
%= 9t} o]He] AolA] PSAZ AIE HE AAA] EA
AL 2 4 S Aold 29y} AAIE vl Y [16,17].
wEFA], PSA siRNAE ©]83te] U-251-MG AlEZe] 3-&
Yol vX= &35 I3k 23, PSA siRNA 23|
Alaze] ZEo] oF 67% AAF AT (Fig. 3). T3, o] A
F3= HGF (10 ng/mL)°ll =EE]o] Mz Z&o] <F 4.3u)
Z7F=EIIT (Fig. 3). €HA, 31 MMPs 2JAIA|<] BB-94&
Z2)8 A} U-251-MG A2 350] oF 46% A= L)
ol213t & A= HGF Aol 23 3&E=9] U-251-MG
Ao} Fgo] oF 2.3u) F7HEITE ode] ARz E o,
PSAE U-251-MG A9 52, o]F F ol Fhodaim,
o|AE& PSA7} U-251-MG A|FEol|x] Eakaldfe] #edst 7
olg} AlEHTE B3l PSA siRNAON 93l 7H4% U-251-MG
A3ze] 2 o)F % & T#Ho] HGF (10 ng/mL)ell <]}
A5l FEEHATh= AL PSAS HGF7F A4 214
o] Al AlEZe] F2, olF B Hfol e o= AJeAgst

g AS HAFE Ao,

4r

JIh[L[

Control ~ HGF  ScrsRNA PSASRNA PSASRNA BB BB+HGF
+HGF

Fig. 3. The effects of PSA siRNA and HGF on the invasion of
U-251-MG cells. Cells were incubated in 10% FBS (v/v)
DMEM for 20 h. Next, the media was changed to serum-
free DMEM that was amended with control buffer
(Control), HGF (10 ng/mL), PSA siRNA-transfected cells
(PSA siRNA), PSA siRNA-transfected cells treated with
HGF (PSA siRNA + HGF), BB-94 (BB), and BB-94 plus
HGF (BB + HGF). Scramble RNAs (Scr siRNA) were
used as negative controls. The bars represent the
means * SD of three independent experiments. Statistical
significance was tested using one-way ANOVA followed
by a Students t test. P < 0.05 versus control buffer.
*p < 0.05 versus PSA siRNA-transfected cells.
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-

MMP-22t MMP-92| 2d|d| o|Xl= PSA % HGF2l

=1t

ZF AN Ao AEL] o)Fol B4EQ AL
QIS Alaze]7)de] Ealjolt). o] #Yol| FH TS =
BAZ Al-A ARSI EA 2 MMPs7F A STt [18].
U-251-MG A|3o4] MMP-2 2 MMP-99] EH]o|| n]x]=
PSAQ] E7}= 013}ka14} PSA siRNA 7S o]&-31ith
71 A%} PSA siRNAY &3 MMP-29] HH]E= oF 25%,
MMP-99] #H1= <F 20% A=A (Fig. 4). ©13& PSA
7} U-251-MG A|3EA] MMP-2 % MMP-92] £H]o] =
Hol A= AS HolF= Zyjolth HGFo 23 MMP-2
2 MMP-99] #u] njX= E31= 218+ Al MMP-22]
FHIE oF 48, MMP-92] HH):= oF 6Hlf Z71E]o] U-251-MG
Az A HGF7} ZEst S dRs| g4 fedxiehe A
S o 4 Uk FHA, PSA siRNAC] 9J3) A€ MMP-2
2 MMP-9¢] #H]ol] v]X]= HGF (10 ng/mL)2] €35
slelst Axl MMP-2+ ©F 2,84, MMP-9-2 ©F 3 51] 1]
7} 71 Ak

¥ 0 MMP-2
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Fig. 4. Effect of PSA siRNA and HGF on the secretion of MMP-2

and MMP-9 in U-251-MG cells. Cells were incubated in
serum- and phenol red-free DMEM for 20 h. Then, cells
were incubated for 12 h after addition of a control buffer
(Control), HGF (10 ng/mL), PSA siRNA-transfected
cells (PSA siRNA), and PSA siRNA-transfected cells
treated with HGF (PSA siRNA + HGF), and media were
quantitatively assayed by enzyme immunoassay. Bars
represent the mean + SD from three independent
experiments. Statistical significance was tested using
one-way ANOVA followed by the Students ¢ test.

"P < 0.05 versus control buffer.

*P < 0.05 versus PSA siRNA-transfected cells.

Zymographic analysis

A E2)718 ] Eafo] ¥EE MMP-2, MMP-9 % Z&}
219 8BS 57817] $lel zymographyE ©]-&313th
U-251-MG AIZoA4 HGF9 2J&] MMP-29} MMP-9-& oF
13.580 2 11.6809] &4 =P A=A 01, PSA siRNA
o 2J3F MMP-29} MMP-92] E4ddl:= Froahatal W3y}
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AT R okt (Fig. 5(a)). 3HH, PSA siRNA-transfected
U-251-MG Al¥ol| HGFE *2]g A7 MMP-29] 7-9- PSA
siRNA *J2]tel] vlsl] foj&vist €44 S7PF YehA] &
kar, MMP-9-2 ¢ 2ulle] g3 S7P L BRI (Fig. 5(a)).
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Fig. 5. Zymographies of MMP-2, MMP-9 and plasmin in culture
medium of U-251-MG cells. Cells were incubated in serum-
and phenol red-free DMEM for 12 h. Then, the cells were
incubated for 12 h after addition of control buffer (Control),
HGF (10 ng/mL), PSA siRNA-transfected cells (PSA
siRNA), and PSA siRNA-transfected cells treated with
HGF (PSA siRNA + HGF). Equal amounts of proteins
(10 pg/lane) from supernatants were loaded into each lane.
Marker represent the standards of MMP-2 and MMP-9.
"P < 0.05 versus control buffer. *P < 0.05 versus PSA siRNA-
transfected cells. A representative gelatin zymography
(a) and fibrin zymography (b) from three independent
experiments is shown.

°]71-& HGF7} U-251-MG A9 o]l B4 MMP-9
o] &2 FEAlo|H, PSAS HGF7} MMP-92] 4]
o 5o g A5 AeHY HEE 2ES Aolgt
AlgEc) 39, g3 FE Q1Y) AF=Fo)] HRe-Ele] i
vitro®] HB A oA ME7} o] Fslr] fsiAe TBEd
ol gho Eul7h "4Holt). vBuY Blase] S4S
ZAsl= Alxe] T8 F2 ZEkevlo) ot g A
ATt wehd, Zepawle] #H]) oRE 5|87 zymography
= Fslo] SRIgF A3}, U-251-MG A|Fol|A] thxa) vl
a & wj HGF 2] (10 ng/mL)°l| oJaf Zap=r1o] i3]
2Fo] oF 148 Z7}= Ak 3 PSAS JAE U-251-MG
M Eo)| HGFE 83 Ax, Zef~ve] 287} ¢F 1.64)
Z7F8FAth (Fig. 5(b)). oA Zefavle] 81 A= A4
PSA®} HGF7} 3o Foagsitte AS BHoF
= ZAzolt}.

MMP-22t MMP-92| 8lol| nixl= PSA R HGFel
&3}

gelst A3} PSA siRNAE PSAS AE 49 MMP
o] el Rkt Wb} gIlory, MMP-99]
2 9F 85% AAIEAT} (Fig. 6).

U-251-MG A|ZWoA] MMP-2 2 MMP-9 & SRS

Fig. 6. Effect of PSA siRNA and HGF on the expression of
MMP-2 and MMP-9 in U-251-MG cells. Cells were
incubated in serum- and phenol red-free DMEM for 12 h.
Then, the cells were incubated for 12 h after addition
of a control buffer (Control), HGF (10 ng/mL), PSA
siRNA-transfected cells (PSA siRNA), and PSA siRNA-
transfected cells treated with HGF (PSA siRNA + HGF).
Fifteen microgram of protein was used for western blot.
The protein was separated by SDS-PAGE, transferred
to nitrocellulose, and probed with MMP-2 and MMP-9
specific antibodies. Protein expression levels of B-actin
in cell lysates were used as a control.

PSAE AIAZ! U-251-MG A ¥l HGFE A3 2,
MMP-92] o] of 6.31) S71=|RU3L MMP-22] 2 of
4.74) Z71=0] enzyme immunoassay (Fig. 4) 2 zymography
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A3} (Fig. 5)9F AR Alxe)71d 9 7149t chil s
a1 A7) ol Estal a3 flEiMe oS w3 H e
A= a4 Iy 9 BHrE aFEnh oeba, B A
A PSA 2 HGFOl 93] 5% U-251-MG A X2 &2,
ol ¢ zg.%—O— MMP-2, MMP-9 B! Z2}2=19] #1] F7b
7} AHA e 7 E 82107 Z8E Aolg of AXIth
MMPs9] ZH$] A4l BB-94 2]l &J8) U-251-MG
Ao} F2], ol E HFo] dAE AF (Figs. 1~3)=
BE] MMP-2 2 MMP-9°] U-251-MG A|3E¢] &2, o)%
2 ZEo Hﬂi #HAT Ao AlzHrh

ool ATE QokslH, PSAE U-251-MG A|E9] &4,
ol ¥ & %048}111, HGF 4] o] =2 aysiA
B Aolg} Al ATk 3L PSAE MMP-2, MMP-9 %
Zekvle] Fulo] Fefsh, PSAS] Ao 2§ MMP-2,
MMP-9 % Zgkxarlo] FH] A= HGF 28] SE5
o] Eu7} Z71E ek webA, U-251-MG Al Eo14 PSA
2 HGFel| 9Jst Alxe] 2], ol ¥ & ¥ 5d=
9 BHEAOZ MMP-2, MMP-9 ‘;‘ Zejavle] B Z710)
oJgt Aolg} AtsHrh

L35

2 <%
B AFAE U-251-MG HEZ o]gala] 22|, o],
a2 Tl ABs) g4 0] BHld v]X]= PSAS} HGF«]

O

= sholslict 1 Ayl PSA siRNAC) 98 U-251-MG
|329] S22 F 37% A=, HGF *1] (10 ng/mL)
o olaf =2Jo] oF 1.48] =7}= St} PSA siRNAC] ]38k
U-251-MG A Z 9] o] 52 ¢F 60%7} AA =)o, HGF
el Jaf ofso] oF 1.38) F7F=]UTE 3, PSA siRNA
o oJ&f U-251-MG AE2] H&o] F 67% A=A ot
HGF 2ol oJ3)] Mlaze] o] F 4.30] F7k=] ATk PSA
siRNA =gl 23] MMP-29] HH]= 2F 25%, MMP-99]
HHIE 9F 20% AAE S, HGFO 2J3)] PSA siRNAS]
oJal AA|E MMP-2 2 MMP-92] EH]7} ¢k 2. 8ul] 2 3.51)
S7FEISITE HGF A2l 23l Zefvle] #u]zke oF 144
Z7}=90aL, PSAE A3 U-251-MG Al ¥ HGF =
22t Az}, Zekanle] Bujyt oF .68 F7kelch =
3}, PSA siRNAO] &3 MMP-29] W&o f-ojghital w3}
7F §11 oL}, MMP-99] LS ¢F 85% A= RITE PSAE
AA|AIZ] U-251-MG A|Eol| HGFE 28]+ A3}, MMP-2
o] W2 oF 5,74, MMP-99] &2 oF 6.30] F71= %]
t}. 38, MMPs9] 4‘:"% A A Q) BB-94 =20l 2]3)
U-251-MG AIEEe] 52, olF 2 Ffo] fojdvlsiAl |
H AL MMP-2 8 MMP-9°] U-251-MG A|3E2] F2,
ol & Hfol| AT AYS AT

o)

K

>

A 20093 7€ 79, AR 20093 10€ 22
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