HoTHERWSJ LOME

g7 A& E

|EIEF 4T

Q N LORBHIER - ERICBESTEEE?

A B DEBORE - EBOANDZXLD, INETITHEVWRE— RTEBBESNTULK. &5, on
SOHBZERICULH UWVERDEE, SHEADIUBEENMERSNDLSICHES.

Keyword : PCR3%, &'/ LDA RAOU—=UY, DNAF v T,

v N7 ADEIERFIBHE LB, B DD
DEMETEY MHLNIRYOOR L. FEH
Baa—FLEVWEEZETFIEORED L3R
AHTHHH, BEHEEIESL R REETOIE
IFF_THREENS HidlE v, 21 R OER -
BEEIOBKEE M7 AEHRICE > TKREL
EEIND LUFEIND. BELBREANAH L
REBORERRILI N T TICh WA Y — F TR
ENBEEZON, FRIEVEBOBHE: - &
BEDRELREMERERLENETHAL). &
LT, MEFREZECLEHLVERNEDOE
#®, DFOLEELIHEDODIDILRBETHAHH. K
BT, SHOEROBICBVTHH SN R
FHMEEMH T L LB, DNAFv 720
DELEH LT 327 ZHEMITOWTHEAL
720,

Polymerase chain reaction (PCR) i

PCR i, EREOHEETFHIEZHBRED LTS
DO THEICHIET HERNL2FRHTHY, B
BOMIET 100 T EDOWIERZHBLZ &R
T, FEBIZIE, IR L 72w DNA o
M3 28\ DNA B (7954 v—) 23
HE 7% 5MEDDNA LML, DNA GlEEE
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c@rEDd. THE, TIAT—FREELT
DNAZERKEIN TV, 2 TwhozARE
HRBL, RSNz 2 48 DNA 2Rl x ¢ 5.
FOBY) 1EERTI LY, HilkTI4
T —OEEVAEL, B DNA AREBEEr @
BLETTIAR—DODOH L VARPIEE 5,
CHEnEFEDET &, BRI TS A v —Tk
ENEEDS 2 RCIBIE S A Z Lic e B(E 1).
PCRZIGHTAZ LT, BE¥E W [HELE
W] BEEOEBROARAT [HEETSL] X%
DNA/RNA Wi %, &b CTEBREIOEEE
BAMMT A EMTE S, PCRICK BEBHH:0
ISHHEIIIE VS, 7 & 2 TEYE O BIE T 20
ZERZORLBVWHITHS ). SHOEHEICE
WTh, PCREZHVAZ T, HBEHELCH
FRRIANAZ EDDTRERSBET S LA
T&5.

BAEBKOB TITH R T b PCR o iEE
ELT, REFRENREAEE ] OBt D 5.
7ol 2, BHEMEALFOIBIZEABIUA
W) MERIREO—EBITBWT, 9FREMARL
2 FREROMEIRETH 5 1(9;22) FRDH
N, ZO#H BCR 815 F & ABL BIZTF L DG
#BIZF BCR-ABLA AL A LR DB. 52D
A& B A $72C L 92 BCR & ABL Wi {RFHIC

0917 -138x/04/¥500/# L /JCLS



75 4<—%#&EL PCRUE%AT) &, Wl
FOREENOLZEIFETHETH L. BEEICE
WTIE, 9% L 22 FHRAMRIWEIIO%RA T
Wiz PCREWIIES LR, T4, Ih
FCHIEO [EER] & [ERPICHHEFR
BEBUTLAFEELZV] JEICko TEHES
NTE72A, PCREZBWIIL, 7k 2iX100 5
oM 1T BiumEMEsfEo Tt
M TEZOEY, BETIRINLIHICLT,
WABRERIBEMRLE SO THREICHRHET
X, FTNRBICBEIAOHEBEREEEEYTLHZ
ENTRETH H. S HICHEEIL, real-time RT
(reverce transcription) -PCR #, TagMan RT-
PCR #:7% &, MIZTRBRE L EEIITFMT
PCREDELHVOENE LTk TWV 5.

3 L U VEsZii

H3 o PCR B, ¥ 7uy ME(DNA 2
W¥5), /—Fr7oy bEmRNA Z2HRHET
%) % ERFERIIC 1 ~BREEOBRET (H DI
ERE) OB ERiRe LEHfThdY, L
F1ECHEOBNERITT S LRATRET
Hot. LLEE, & M7 AiEheEEFN
THELHLVEMPHE I NO0H 5.

B DNAFw

72 2IEDNAF 7 - DNARA 72T LA
(LLF, DNAF v ) #AWwaE I LT, MAREHE
bdhHhHe PERETFORRELMHEICWET S
LHTEEIC o TER. DNAF Y 7, AT
KA A% EDNS A LIZE DO THERIC
DNA WK ®»AWVWiRA ) T2 7 L4 F FEEEL
b0OT, 1EOEBRTINLTXTOHETFD
REREPERTHRTHL(E2)?. 1HOATAF
Flz3FMEELEO PBEFTNTOD cDNA %
v FFhE, 1EOERT (b bE#EETFOR
Az ) —= v ] EnHBEO LD RIFHTATRE

Ny
: AT
SR RRRURENRERRNNERRANRRARNRNNRRNRRRURRARORN
UTINEIRITSRINRIR RN NRINRRNRANERNRARUANEETY
T5A =DM
TTITTTT ARRERRERRRARRNRRRERRNAARRRRRRARY
TSI I TR RITAT AR IR AR INERTEEN A AL LIYRAIN,
[ DNATRU XS5 —1
PN
T I Lo
1m|u+|muanIHHIHHHHTH”LHHHJ
TOEGHMBIOR A TASIC, NEONIGTIBICBREND

1 PCRIBEDAANZRXL

L7 DNA 28BS, 794 ~—%#EML DNA &R
BEREHSELIET, T4 - olHNR
DNA 2 KT 2. COBRREN-774 v — DG -
DNA &1 289 BT &T, HEMBEMITSIA<
—CHENEREABRENTHETRTSHS. RNA
CHBLThH, MIEEREETV oA DNA ETHZ LT,
FIBCHIETE 2.

W2 a, Thbb, B MIBITAEEOMESL &
USRS B A RETRAT a7 7 4 VU 2t
¥, BELRBTAHIENTELDE. 72E 2,
IDEOREL VBRETFY TEACT, HHK
BOBEL 0L EREE 2020 YTV BT
BILiCkY, BEREEIBVTOAREV LR
(HHVWIEET)TAREFHFAETELTHAS
3. ThoOBETFREWHARBETFY—-——-LL
TEbOTHERRE T TR, REREEARDR
BEBRoTWBHELEY. 3561, IRET
RENSHICER LTV EREREA LB LR
EELBETAI LT, FILVOBIELIRRTE S
LTEEhD Y.

J1 BEFRBEIOT7AL

FEORETFICETLIERER, HLVIETOELD
Ry — i POEBERRIT A EE. AEE, £F0
“ila R R BV BT RTOBETICHT 5 H IR
(=S v AZY T =)oV ThHwLhAT L
B,
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HoTHBERWS / LOKE

DNAZFw

?ﬁ%&A@mRNA& 8] ?ﬁﬁcDNA%{’EﬁE

FEREBODMRNAL D AZEONAZ R

cee0 HIRBOH ZRENICES
“000—00-0-TTTT 00se
AAAA eceoe
0o0e

HBACBICBITDEEF

BJ2 DNAFv TEERDFIE

Mk A L B EDOR L“:J1T?’§I}17°U7 7ANVELBLIZVWEE,

50 mRNA % RiE3

TTHMA L BERAZASDS

LRI S mRNA 226 ) T AT 77 4 v — LWEREEHERT) 2 4

b\'C cDNA 75:{::“)&'9"%. ZOBRICHNEBETH B Cy3HDH W IE Cyd THMR L2 dUTP 2 2h 2

WKMZABZET, GHEENEO cDNA 2 8% - 8B ECHERT 5.

Z DOk cDNA RE

%1\:, DNAF v TENL T T4 ¥~ a v E8®DHIET, H£ARy MR DNA PHET

A, ZOR, TEOXEy b LEOBETICHET A28 A EHEB

L Cys LOBNMEDLTRENLZ LIRS,

L2 L, DNAF v 7HZ0H LT — %
bRMTELREIX, EEOHE] BT HE
BTEBLIETELRVWEAI D, e, %1
O ZFOMBEOEEP O T TN — THPEFS
NTELHD, DNAF v 72 HOBIRITICE - T
DEFRICH T 2 OS] B2 HET 5 IEZF
BITTRETH 5 L, ZR5BETORBRICKS
LB CTOREBOF LGRS RIBEENE TH
B9, o TIEMOT, [MRERBWITISH
SNBMB DNAF v 7| PEEDOLDIIR B L
Bbhs,

B ECFSEEET

b RE R IR 1 DR EOH S
TEIDOZHMELRH Y, 22 TH 1 EEOZH
(single nucleotide polymorphism : SNP) 233
HWThHb HErBETOTOE—F —EH LI
SNP S L, ZOEFNKE LB cifs
THEABHFEAT LI EFTFEINS. FEIK
SNP =¥V ¥ EiZdh i, mRNA OFELS,
I—- Ny AEABORFIEMICEEE RITTI L
bbb, TOL) % SNPICREESNL#IETS
Hid, BEAOEEBER OB LT SR, &

112
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BT BB O, Cy3

HORWEEDAEBERL C0B LFEEINTS
D, wWhif [EEnEE] tHETsLEI6N
5.

G A& ) AT A B THENTT 5 EM b SaE I
#HLTHY, TagMan PCR ¥, Invader HEhi &%
FEFRFTENELAVSRTWS, F72 SNP
RO DNA Fv 7o WS TED, Th
LOBMEEL T, ﬁﬂgﬁﬂﬁéSNP@HE#ﬁﬁ
BTRKBBICHALDN TS

1) Ben-Yehuda D, et al : Molecular follow-up of dis-
ease progression and interferon therapy in chronic
myelocytic leukemia. Blood 90 : 4918-4923, 1997.

2) MEHE4T | DNA Fv 78 WHAEGE) @ oE - &
BN~ =27, pp70-75, 7 I A F 4 # VI,
2002.

3) Oshima Y, et al : DNA microarray analysis of
hematopoietic stem cell-like fractions from individu-
als with the M2 subtype of acute myeloid leukemia.
Leukemia 17 : 1990-1997, 2003.

4) Ozaki K, et al : Functional SNPs in the lymphoto-
xin-a gene that are associated with susceptibility to
myocardial infarction. Nat Genet 32 : 650~ 654, 2002.
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/B J 30 ZBIFICES C BlRAE

HEL N X

Key Sentences

ODNA XA ZAFLAICEDEEFRERBE IO A IILIIL > THIBOI L OV SERISSHT A EIBEIC A D,
QOBIEFRIE IO T 7 A LEFBITZ & 7T, BERSHE FRTEELHF UWVEBIIL—-THEZETE S.
QBIEFREAMFTT D& TREBMNLHOBAESEOREEZ BEEEAACSEILTE 5.

Key Words

IUBHIC

30 EIREMICB LA M A OMEERIY & RE
TAHAREBEETHL (b a7uyzy b 20
WIZ 20034 4 HICHTEE 21TV, b bRAEKD
euchromatin FUIRDITITTERIEEBRF D HE S N
(http://www.ncbinlm.nih.gov/genome/seq/). HIEZ
MO LIZEETF 28 )T 2 EEM TR TEY,

2EEHERIE, Bt /E, SREESHEE, GST

v OFORMETFRIEIBES C SHEENBICRS
EPHEENTWS, BEECREERFFH 2540
FEEE 72 EORIED O EROEBETFHEOMPBIIE F /2
RS20 55, POTETHo7o FOL#EETT—
VOEFRPCLWIHSRIESL) L LTV,

IR o® [RA M/ A1 BRICBWCE, &l
BUHEFOBROREHEDLI T LI LHFTHEHEA
b, FIZIZERBOHE - #7TY—1l20TH, HFED
ZWMECRELFS LT b0 REETRDbL [

Genomics-based medicine for leukemias
% Mano Hiroyuki | BBERIASY / LEEEREHHE

& - %% - BB Vol9 No.2 2004-4
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#1

AML IZ5(7 5 FREEEET

VDAC1 ZYX VATT NPC2 AZU1

ECGF1 HOMER-3 PGD ENSA TKT

BST1 STK17B CDK6 RAB32 PTP4A2

APLP2 CYLNZ2 OoGT HNRPD POLR2H

TIAL1 ATP6F NME1 GRIK5 CD14

GABARAP NFKBIA GCN5L2 HSPE1 LBR

ECE2 BZRP XPO1

(St 5 & Wz, 318

BETMROWREFENEN] Tho7z, LALHIZIES 07 LA X5 ETHEOHETHSADERAST

NETOHETITHE—-0 [AMF] LE2ShTw
DT, EBROBRE 1AV E Y OFEBERISHEITKE L
Bd, HHEHATIEMBHZT - THENBONIC
A O BFEAE L 5 —F, HWOBETIELFHRETH
RPIHEBAL 726830 E,. SHROEBEEREIIBOTL, 7
J 37 AHA & BRE U7 KRB L B B O R R
BN, TNEIICUH R BIREITREIC 25 &
fesh s, FEFOBRBRICTEDECZRER P
LHEORBELWHILZLTHAI L, ThHAZIEHE
DEEME) T LI Lo TELLEAWEH O - B+ F
WTBEIEIMETIEIRNTHA )2 ?

L WRBOSEE

FEEFEARO 5 4 F 3 v 7 B BETELRE VTS
4 LHBR L, RBOTFRICER L - B
BIZSO ETid, DNATA 207 L4 &hi & L-f85
HEEFRBENSERTH B2, fIZERLHEOR
Wiz179 %4, HRTIRBEZEFHMREr O~V F
¥F—¥, TAFIT—¥hEDORKE, @FACS %M
W HIRRERT~ — 5 — O, OBETFREOHEOM
(g r o7 vilEERe THREGSAEREETO
FEMERL, BCR-ABL#{%T, PML-RARa 85T &ED
B, @OYaEBOF, %EoERiEicEzhehn
DEBIZBU A FAB 2T TERY. Ihozis
BICIRIT T 52 2 & TTFRICHHHEY) » 7 L72ZE»T
BN, FLROBTEETIT)DREMETH YL DH
FHEMLLELT L. —F, PIZIF—MDDNATA Y

56 (182)

NTHR AR E 2, BEE LV EEICRYADOR
Hol i TOBMO—EFELLATLHTHA ).
CODLEIBRDNATA 2 U7 LA EHWBHORA
& LT Golub B, 6817 #IxT #EIE L7 DNA<T A
77 VLA EBRBATOT 7 4 MITEDNT, BNE
PEVE IS (AML) & 2% v 3 H s (ALL) & 28
AT BRIV THRE L7z, AML 11 61, ALL 27
Bl Z DO DNA <A 7 a7 L AL o TRIT L7#R,
# 50 HMOBEZETHAML & ALL OB Tle-> THHRAL T
WAHBZEDPHLRNII o/, FITING “informative
genes” » 5 20 HOBEET 2 BT EFNL OEHEREDOR
DOBEZHBEILLZDDINEROEREZ MTHbE
GHTHIET, FNENOBED AML 5511 ALL
DHE»S LE R HEML LA, K2 BHEIIBITH AML
& ALL oERZHNCIGA L Th S & 38 fld 34 I TIE
LwgElisirbh, 1AW, 3P»PRETHo7. L
Lo ThHARIEDOHENL LS 2> TDNAT A /1
TVAKLBERBHPTRTHE I Db ol
—FDNATA 707 LA X BIITIEH L viEEs
HEORBICHOAEHATH S, Yagi 5I3/0E AML B
54 B2 2T Affymetrix & GeneChip HGU 95 A F v
7w BB EFREBET 2Ty, NEAMLATOTF
BRIOHEAERLZTHTLIAAZITo TS,
SOY VY TVATIEDLEEEMLMERL TV EHE
B 9 B & AR R A SR B L 7B 9 Bl [ THHL
BEAMET IR 2 B EF S MELHMBL(ED, &
NoFHEEEETFORAZ L E LT, BEeAk%L 2
way 7 5 A% Y v 7S B Wi supported vector

MK - RE - BHE Vol9 No.2 2004-4
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0 Allpatients |
E
‘% GC B-like
g 5 19 patients, 6 deaths
§ 05 et
9 E
o
... Activated B-like
21 patients, 16 deaths
P==0.01
00 T T I ] T

Overall survival (years)

1 CxAMKEREY/INEOFE
UEAMKHRREEY DNEEEE, UL HOEEFERIO T 7
ANh s TERFOB UL /INRICEBE/ N — LAY > TIVE(GC

B-like) | & [GEME B 1 L /NERIC{L /B (Activated B-like) | IZ5 7,

AHEDEGFHE T T 7 (Kaplan-Meier BB IC L 7=, BEIPEHBEICF
BRRBETHDIZENM DL B,
(k6 kvekZ, 318

machine (SVM)EIZ L > TRIML L. FoREEDL
LOHFEILL-oTH AMLINTHEGTFHRIRR LY T
V=72 THI LRI LTS, ThbbEET
BET7O7 74 VR LI LERSEEOT RN
PRARINIZ LIRS,

M) v 3EICDOWT D, Alizadeh HiIZDNA T LA
T HvCIE Hodgkin W v /SED 1 2 TH AU T AMK

MY Y SEOH 72 FHRTFMEDHE L ATV 5.

ZOREER, OUFAMKMIRY ¥ EId PGB Y
I EEBEFRESY - UM T W A B L IE ML B
DY RNBRIZP TR ELFEAET A EpREN, Ld
THM TP RICHERENROOND I LA STk o
72, ThbBiHALB ) v osERICB ML S B
YNEBAE D 5 AL (16 %) WL B Y v oSEk
WA 7% %) Y SIERZEOZ1L(76 %) 12~
THEBEIBENZ L b2 o2 (B1). 2HZ & DNA
<4707 AKX BN CIE Hodgkin B »/3E

B85/ LBIE

DT T TN —THRERTERZ L, LarbE0s
BATRACEICABRLREREZALIE2RBL TS
D, SHBROBROFIZBITS DNA~TA 707 LA O
Fep AR L2 D & L TEBRIE .

2 35 E ME (multiple myeloma ; MM) i3 CD 138
Rt G A D IE B T3 5 2%, Zhan 51 MM N
DFHREIFHEARRELENT 5 HYT, CD 138 I2H
T5T7 7427407 LB CCESEZMELT LA
fEMT 24T o T D, BARIITEEH % 31 61, MGUS &
FHS5HBLU MM BH 74 floFa L B EME S EE
#MAbL, Affymetrix #£® GeneChip HuGeneFL F v 7
(~ 6800 MIZF)IZ L BEREAT 7. TNOHIMF—
R MM Y IV ORE AT B L, 214z
REND LY ICRESFEEFAHBEOY T 7V —T
(MM 1 ~MMDIZHNDE T EFHSH o7, Lk
4 MM 1 i& monoclonal gammopathy of undetermined
significance (MGUS) IZf T WEETFRE T 07 7 4
Vabh, =i MM4 7V — 735 RERBERICRED
EP LT T 7 A NESDIELRENS. Thbb
MM ADINEY T YL THRBEDOTHRIZ) V2T 5
AREEATRIE SN DTH B,

BIETSEENR

e N AORHDES - BRSO RO
BEADFEORRN BT 7 A OLHE - EHORETD
5. b7/ LAORFIEEMARTELICE LTk
, BlzE7T vrutsryvea—ny 7 TR ATEE
BB IEERTOECPHEAET LI Ermohs. £/
B Z AL CHARAOHTH M X - TEA OEIEES]
DEBHRH Y, 5T/ ERR, BAICOEA
OBEMEM»BH LR E. —HEHELE (single
nucleotide polymorphism ; SNP) %I L5 2 &4
%\, IS SNP 2 EUEETFRMNOZESEAD
BIEHEEZRELTCVD EFHEENS.

SHOBMMBERRICB I 2 BIET LI OBEELE
#1, FHRZED L VIZEAORIERBSEOTHTH
599 BIZIET I ) ay FRIAKOBEELREIE

IR - %% - BE Vol9 No.2 2004-4 (183) 57
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2 MMEBEYTIVOBEEFRETDT 7 1ILICE 5 RE5H
MM B 74 SIS CD 138 BHMARIC S U3 RETFREITA7 7 A VAR L TILORSEHEERLAEZSD, MM ~MM4 £TO4IBEOY T 44
FIZAE{RIBENBZEPRENL, BH MM IE MGUS O CD 138 BBIEMIBICBARE N7 7 1L %5, MM4 EEHEBERAKFER-70T 7

1ILERED,

FICHERED D 278, EREGOMREESLEL LR T
C—BOBEOARTH A, FEM 2T ORI 128 UK
V— 5 RNABIEFIZAISS GERNEH L EEFOH
WARIET LI Wb oTBY, ZOXHIRENEdH
LRLOMAET S ETRIEHOFEEZR/NRIZE E®
BIENTRICRLTHS .

— R R PR RIS 5 L TOREF LRI ERE
BEMEARA Y NERDBTHA ). MBAIEHEICEBILA b
VARESLENTWARETH ), HEEEYIZEIOL
A HELIRED SHIE F A A R A D Z A LDBFLT
B, FORENZLOWINVYF 4 2RI L-BTR
THH, %5 TH glutathione S-trasnferase (GST) X E
BB EEHoTWAY, GSTHEBMREELZM TR b —
YARFTHY, EBHHEOEMBIIBTEITEL
7z GST iHEMEIC & 0 BUBAIAS RN 2 5. Lad GST#
FZF 7730 -RB#EETFEZENEELI L THHLNT
BY, BETORMNEE, KEEZECEAPIIHEMNER
PHAEENEL CTw5. REMNLRERRZN - HUERE
BETEICHTABAEFRBAT SNESF I —FZ
bo THELZITA, L) L) RERLEDPSTIHIN
LEDTRLZVIES D .

(k7 & WERE, 51/

vy AOFEREMAEE LTS, £ IIHFET
LEETOEHEEEZ TR ENTwRwn, Ih
3T [HET] IR0 I [&EAET I— M35 H7]
EEZLNTWD, BIHIL 28 AR KE mRNA &
TEoTHEHER a— FTAHEBE R 2V BT &
BOTELAERETHI Eb b TELY, Ffid
v d OO microRNA &I 2 20-30 X 0w
RNA b B o EBBRER > THEELTVS D
Lw., by ra7uves bOBERERER - A
T4 —FNRNy 7T HERITLEHRE7EPNTHS.
COHBOHEBIIBNTLLVEIPLE  OFEBA R S
N5 EEHELEZV.

X &

1) Duggan DJ, Bittner M, Chen Y, etal : Expression pro-
filing using cDNA microarrays. Nat Genet 21 © 10-14,
1999

2) Cheung VG, Morley M, Aguilar F, et al | Making and
reading microarrays. Nat Genet 21 © 15-19, 1999

3) Bennett JM, Catovsky D, Daniel MT, et al . Proposed
revised criteria for the classification of acute myeloid
leukemia. A report of the French-American-British
Cooperative Group. Ann Intern Med 103 @ 620-625,
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o

6)

1985

Golub TR, Slonim DK, Tamayo P, et al . Molecular clas-
sification of cancer © class discovery and class predic-
tion by gene expression monitoring. Science 286 © 531-
537, 1999

Yagi T, Morimoto A, Eguchi M, et al © Identification of
a gene expression signature associated with pediatric
AML prognosis. Blood 102 : 1849~1856, 2003
Alizadeh AA, Eisen MB, Davis RE, et al . Distinct types
of diffuse large B-cell lymphoma identified by gene
expression profiling. Nature 403 © 503-511, 2000
Zhan F, Hardin J, Kordsmeier B, et al : Global gene
expression profiling of multiple myeloma, monoclonal

IR - RE - BBE Vol9 No.2 2004-4

9)

10)
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gammopathy of undetermined significance, and normal
bone marrow plasma cells. Blood 99 @ 1745-1757, 2002
Roses AD . Pharmacogenetics and the practice of med-
icine. Nature 405 . 857-865, 2000

Relling MV and Dervieux T : Pharmacogenetics and
cancer therapy. Nat Rev Cancer1 © 99-108, 2001

Tew KD @ Glutathione-associated enzymes in anti-
cancer drug resistance. Cancer Res 54 © 4313-4320,
1994

Ota T, Suzuki Y, Nishikawa T, et al . Complete
sequencing and characterization of 21, 243 full-length
human cDNAs. Nat Genet 36 © 40-45, 2004
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FEOTFH

1. 2%

=JIIEES

& % 13 17

S E IR ORBRIEE, 7 NIV A7) v
+Y VYT I YR ERRLE T A{bEREE
FRBMGEE 2R L L7 b a—- v THl
AATHNTE, L LEE, HIFHORERG
W LR T — & SERE NS I, ZFEAMEA
WEREALSNABER Y ¥V 2V OREIRD &
N5, BHEAMFEE LD TERARE - B
RG> 5% WHIXEBEHOL ) 25 DTH L7
0, BMUREENOBEREORBILOL2DITIE, B
MBHOBEH - FHREFIIS LB TOH R BE
EALSLETH S S, Forwfle LTt(l5
17) %#F ¥ 52505 MR AIE (APL) %%
oha, ORBRBEORR, VA4 VER
ZEMK (RARa) L PML & ORIAEHEANIELE
ENED, KOGFEREMNE L7z al-trans retinoic
acid i APLOEREAIIENTHDTH 5.

INE CEMRIFEOSEICE, FICH M
TS % 4 & L/ French-American-
British 7 )V — 7" (FAB) 7Y »"FH SN T& 7%
A, EEOBEFHNTOMAATY A7 World
Health Organization (WHO) 4387A519994E 1242
Bah/z2, LaLieES, IhH05ERIEE
BEOFBHBFUIEVEEREGFTHY, 12&x
EDNASA 2707 L AI2& 5HENEBIRT
— WY ANDLRZEPHALN TV S,

T U259 s HBRERKES ) MREWLEHRER

0388-2969/04/¥500/ 5 3C/JCLS

SEBEMEamE (AML)

H¥&DFABZHHHTIE, APLIZHET 5 M3V
TEATHETFHRBIGF R, $hkaitay AT
DOMO B & ORI M6, EAZFEERMEH I M7
BFHERRRIEPALN TV, LA LEES,
FEGIH DL WML MAY 75 4 TORETRIZ
B—Tidnl, FrrBiMto~—n—»Rih
TwWwiz, Z0O8, AMLIZBWTLIZLEBE:X
N3G fmEOREEEFIRES R, Zho
R L ZFBETFHRE OB R S
BHIZE o7,

BRERTIZ, ThooMRZIY AR
LB BERINLEY VTV ThDOAMLOFHETF
Wb HEMRD DL WEZ 5. Medical Research
Council (MRC) 2 & % 1,600 K 5 AML &%
ORIURIT OFER, RLRSNLBERBRER

Ti—=7 %
favorable 1(8;21)
1(15;17)
inv(16)
intermediate all others
adverse — 5/del (5q)
-7
abnormal 3q
complex
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(%)
100

75
%
% 50
?_&'_1
25 W e —— favorable only (n=221)
B R T [<) favorable+Intermediate (n=143)
11%  — .~ favorable-+adverse (n=13)
0 : ! ! — -~ intermediate only (n=1,071)
0 1 2 3 4 5(#) ---- adverse-+intermediate (n=123)

ETFEIR

------- adverse only (n=40)

H1 BBLL8EES %1& (Yﬁk&ﬂ)aﬁl”’)
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A Kunitz-type protease inhibitor, bikunin, is known to suppress
the invasion and metastasis of cancer cells. HI8, a carboxyl-termi-
nal domain of bikunin, is an active site of this glycoprotein. To
increase its affinity for cancer cells, we constructed a chimeric
gene, ATF-HIS, and investigated the anti-invasive and anti-migra-
tory activity of ATF-HIS on ovarian cancer cells. ATF-HI8-ex-
pressing plasmid and ATF-expressing plasmid were introduced
into the highly invasive and metastatic ovarian cancer cell line
HRA. The properties of the established cell line (HRA/ATF-HIS)
were compared to those of the HRA/ATF and the HRA/luciferase
(HRA/LUC, control) cell lines in terms of cell proliferation, inva-
sion and migration. As a result, (I) there were no differences in cell
proliferation between HRA/ATF-HI8 and HRA/LUC; (ii) the in-
vasion and migration of HRA/ATF-HIS8 cells were significantly
inhibited compared to those of HRA/LUC cells; (iii) the migration,
but not the invasion, of HRA/ATF cells was significantly inhibited
compared to that of HRA/LUC. These results indicate that the
overexpression of ATF-HI8 inhibits the invasion and migration of
ovarian cancer cells without affecting cell proliferation and sug-
gest that HIS is involved in the anti-invasive and the anti-migra-
tory activities, and the addition of ATF brought about the increase
in the anti-migratory activity of HIS. The above findings suggest
the applicability of therapeutic strategies targeting the inhibition
of peritoneal invasion and dissemination of ovarian cancer by the
use of the chimeric gene ATF-HIS.

© 2004 Wiley-Liss, Inc.

Key words: bikunin; amino terminal fragment (ATF); chimeric gene;
ovarian cancer; invasion; migration

Bikunin is a physiologically active glycoprotein with a molec-
ular weight of approximately 40 kD occurring in human amniotic
fluid and urine and in lower concentrations in blood. It inhibits
trypsin, chymotrypsin, plasmin and elastase and is used to treat
acute pancreatitis and acute circulatory failure as a drug. HI8, a
carboxyl-terminal domain of bikunin, is an active site for this
glycoprotein. In addition, bikunin is known to suppress the inva-
sion and metastasis of cancer cells. The mechanism of suppression
is thought to involve inhibiting the activity of plasmin on the
cancer cell surface and the production of urokinase-type plasmin-
ogen activator (uPA), thereby suppressing the destruction of ex-
tracellular matrix and the basement membrane of vascular endo-
thelial cells and tumor cells, resulting in the inhibition of cancer
cell invasion and metastasis.'=> Since high-affinity receptors for
bikunin are not found on the surface of cancer cells, enhancement
of its affinity for cancer cells is necessary to increase its effective-
ness. It is known that the affinity of uPA for uPA receptors (uPAR)
is approximately 500 times higher than that of bikunin for bikunin
receptors.®? Therefore, we focused our attention on the amino-
terminal fragment (ATF) of uPA, the receptor-binding site, under
the speculation that linking ATF to HI§ would increase the affinity
of HI8 to the cancer cell surface. We have previously purified a
chimeric protein consisting of ATF linked to HI8 and confirmed
that exogenous ATF-HI8 could inhibit cancer cell invasion and
metastasis.”® The plasmid used for purification of ATF-HIS chi-
meric protein had no signal sequence. In our study, we added a
signal sequence to the plasmid and could cause the human cells to
secrete the ATF-HI8 chimeric protein. The purpose of our study

@ uiCC Publication of the International Union Against Cancer

was to construct the chimeric gene ATF-HIS8 and to investigate
whether it inhibits ovarian cancer cell invasion and migration.

Material and methods
Plasmid construction

Total RNA was extracted from human placental tissue, and a
human placenta cDNA library was constructed by RT-PCR. The
ATF cDNA was cloned by PCR using the human placenta cDNA
library. The HI8 cDNA was cloned by PCR using the bikunin
c¢DNA,® which was cloned from human liver cDNA and kindly
provided by Dr. Hiroshi Itoh at Miyazaki Medical College. The
following primers containing relevant restriction sites were used to
amplify the cDNA for ATF and HI8. Primer 1 (5'-CGCGGATC-
CACCTCGCCACCATGAGAGCCCTGCTG-3") and primer 2
(5'-GGGGTACCATCTGCGCAGTCATGCACCATGCA-3") are
primers for ATF ¢cDNA. Primer 3 (5'-GGGGTACCGTGGCGG-
CCTGCAATCTCCCCATAGTCCG-3") and primer 4 (5'-GCT-
CTAGATCAGTTGGAGAAGCGCAGCAGCTCCTCAT-3") are
primers for HI8 cDNA. After several intermediate steps, a BamHI-
ATF-Kpnl-HI8-Xbal fragment was subcloned into pCMV-IRES-
bsr.10 Similarly, BamHI-ATF-Kpnl fragment was subcloned into
pCMV-IRES-bsr.

Transfection into HRA cell line

The human ovarian serous carcinoma cell line HRA was pro-
vided by Prof. Y. Kikuchi and was cultured as described previ-
ously.!!

pCMV-ATE-HIS-IRES-bsr, pCMV- ATF-IRES-bsr and the
control plasmid pCMV-luciferase (LUC)-IRES-bsri® encoding
LUC were transfected into HRA cells by the standard calcium
phosphate precipitation method.!? The cells were selected in the
presence of 10 wg/ml of blasticidin S hydrochloride(Funakoshi,
Tokyo, Japan). Resistant cells were obtained after 4 weeks. HRA/
ATF-HI8, HRA/ATF and HRA/LUC were subsequently main-
tained in the presence of 10 pwg/ml of blasticidin S hydrochloride.

Western blotting

HRA/ATF-HI8 and HRA/LUC were plated in 10 cm plastic
dishes and cultured in serum-free DMEM/F-12 medium. The su-
pernatant was collected 24 hr later and subjected to electrophore-
sis. Western blotting was performed by standard procedures!? with
either anti-uPA-A chain antibody to detect the ATF portion of the

Abbreviations: ATF, amino-terminal fragment; HPF, high-power field;
uPA, urokinase-type plasminogen activator; uPAR, urokinase-type plas-
minogen activator receptors; CMV, cytomegalovirus promoter; IRES, in-
ternal ribosome entry site; bsr, blasticidin S resistant gene; LUC, lucif-
erase; AAY, adeno-associated virus.
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chimeric protein or anti-inter-alpha-trypsin inhibitor antibody (Da-
koCytomation A/S, Copenhagen, Denmark) to detect the HIS
portion. Anti-mouse antibody and anti-rabbit antibody were used
as the second antibodies, respectively. The reactions were visual-
ized using an ECL Detection System (Amersham Biosciences,
Piscataway, NIJ).

In vitro cell growth kinetics

HRA/ATF-HI8 and HRA/LUC were plated in 6-well plates at
5 X 10* cells/well and cultured in 10% serum-supplemented
DMEM/F-12 medium. For each group, the cells in 1 well were
dislodged with 0.05% trypsin-EDTA every 24 hr and were counted
using a hemocytometer. This experiment was performed in tripli-
cate.

In vitro invasion assay

The methods for testing tumor cell invasion were essentially the
same as previously described.!-35-14.15 In our study, a BD BioCoat
Matrigel Invasion Chamber (Becton Dickinson, Franklin Lakes,
NJ) was used to measure cell invasion. Medium containing 5

2/750 pl of fibronectin was added to each well. Cells (2 X 10%)
were resuspended in 2% serum-supplemented DMEM/F-12 (500
1) and seeded into the upper chamber. After incubation for 20 hr
at 37°C, the chamber was stained and the number of cells invaded
into the Matrigel-coated membranes was counted. We counted the
cells in 5 high-power fields.

In vitro scratch wound healing assay

Cell migration was measured by the in vitro scratch wound
healing assay.'® Monolayer cells were scratched with a sterile
pipette tip in 10 cm plastic dishes, and after 8 hr of culture in 2%
serum-supplemented DMEM/F-12, the cell migration was evalu-
ated by counting cells that migrated from the wound edge.

Statistical analysis

All experiments were independently repeated twice or more.
The significance of differences was analyzed by unpaired Stu-
dent’s t-test. The ANOVA and the post-hoc tests were used for

pCMV-ATF-HI8-IRES-bsr

BamH! Kpnl Xbatl

55

comparison among the 3 groups. A value of p < 0.05 was regarded
as significant.

Results

Construction of the chimeric gene ATF-HI§ and its expression
in HRA cells

We constructed the chimeric gene ATF-HI8, which was 675 bp
long, containing a signal sequence to be a secretable protein.

The ATF-HI8 expression plasmid pCMV-ATF-HIS-IRES-bsr,
the ATF expression plasmid pCMV-ATF-IRES-bsr and the control
plasmid pCMV-LUC-IRES-bsr (Fig. 1) were each transfected into
HRA cells. As shown in Figure 2, ATF-HI8 expression was
detected by Western blotting at the position corresponding to a
molecular weight of 22 kD in the culture supernatant of HRA/
ATF-HIS, while no ATF-HIS expression was detected in the
culture supernatant of HRA/LUC.

In vitro cell growth kinetics

The growth curves of HRA/ATF-HI8 and HRA/LUC are shown
in Figure 3. There were no significant differences in growth
between the 2 cell lines. Therefore, expression of the ATF-HIS
gene did not affect the cell growth in vitro.

In vitro invasion assay

The effects of ATF-HIS expression on cell invasion in vitro are
shown in Figure 4. ATF-HI8-expressing cells exhibited decreased
invasion. The number of HRA/ATF-HIS cells that invaded through
the filter was 77 + 24/HPF, which was significantly lower than
that of HRA/LUC (202 = 52/HPF, p < 0.02). No significant
difference was noted between the numbers of HRA/ATF (119 =
7/HPF) and HRA/LUC.

In vitro scratch wound healing assay

The effects of ATF-HI8 expression on cell migration in vitro are
shown in Figure 5. ATF-HI8-expressing cells exhibited decreased
migration. The number of HRA/ATF-HIS cells migrating to the
scratched area was 198 = 33/scratched area, which was signifi-
cantly lower than those of HRA/ATF (381 * 72/scratched area,

CMV ATF | HI8

pCMV-ATF-IRES-bsr

BamHI Kpnl

CMV ATF

pCMV-LUC-IRES-bsr

IRES bsr
IRES bsr
IRES bsr

CMV LUC

FiGure 1 - Schematic representation of the construction of the ATF-HI8 expression plasmid vector (pCMV-ATF-HIS-IRES-bsr), ATF
expression plasmid vector (pCMV-ATF-IRES-bsr) and control plasmid vector (pCMV-LUC-IRES-bsr) in a simple style. CMV, cytomegalovirus
promotor; IRES, internal ribosome entry site; bsr, blasticidin S-resistant gene; LUC, luciferase.
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FIGURE 2 — Detection of ATF-HIS in culture supernatant by Western blotting using anti-uPA-A chain antibody (@) and anti-inter-alpha-trypsin
inhibitor antibody (b). ATF-HIS expression was detected at a position corresponding to 22 kD. Molecular weight standards are indicated on the

left of each figure.
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FiGURE 3 — The growth curves of HRA/ATF-HI8 and HRA/LUC.
This experiment was independently repeated twice.

p < 0.05) and HRA/LUC cells (632 = 78/scratched area, p <
0.001). The migration of HRA/ATF cells was significantly inhib-
ited compared to that of HRA/LUC cells (p < 0.01).

Discussion

In our study, we constructed the chimeric gene ATF-HI8, intro-
duced it into the ovarian cancer cell line HRA and examined the
influence of ATF-HI8 expression on the cellular proliferation,
invasion and migration properties.

The results showed that the overexpression of ATF-HIS inhib-
ited the invasion and migration of ovarian cancer cells and that the
expression of ATF alone inhibited the migration but not the inva-
sion. Therefore, we speculate that HI§ is involved in the anti-
invasive and the anti-migratory activities, and the addition of ATF

brought about the increase in the anti-migratory activity of HIS.
ATF prevents uPA from binding to the uPAR. uPA is known to be
localized on the leading edge of migrating cells and to facilitate the
dissolution of extracellular matrix by activating plasmin to allow
cell migration. It has been reported that ATF competitively blocks
the binding of uPA to uPAR, resulting in inhibition of the disso-
lution of extracellular matrix, leading to suppression of cell mi-
gration.}7-20 To extend this approach, attempts to construct chi-
meric genes such as TIMP-1.ATF have been made in the
cardiovascular field, mainly to prevent the restenosis of the vessel
lumen.21-23

What is the clinical relevance of the anti-migratory activity, one
of the two activities of the chimeric gene ATF-HI8? Recently, we
introduced HGF/NK4, a hepatocyte growth factor (HGF) antago-
nist, into an ovarian cancer cell line and showed that HGF/NK4
overexpression inhibits ovarian cancer cell migration in vitro and
peritoneal dissemination in vivo.?* Thus, it is considered that cell
migration is one of the critical factors that directs peritoneal
dissemination and that the inhibition of cell migration could con-
trol peritoneal dissemination. Therefore, the present observation
also suggests that ATF-HI8 overexpression exerts an inhibitory
effect not only on invasion but also on peritoneal disseminated
metastasis of ovarian cancer.

As the body of work reflects the potential utility of ATF-HIS in
ovarian cancer therapy, a more practical experiment should be
designed to prove the clinical relevancy. For this purpose, long-
term expression of ATF-HI8 is essential, and adeno-associated
virus (AAV)-mediated gene transfer into normal tissue would be a
reasonable choice. Since AAV vector can transduce normal tissues
such as muscle and liver,25-28 the AAV vector-mediated adminis-
tration of ATF-HI8 may lead to a clinical benefit.
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FiGure 4 — Cell invasion of HRA/ATF-HIS, HRA/ATE and HRA/LUC in the in vitro invasion assay. (a) Light micrograph of cells invading
through the filter onto its undersurface. (b) The number of HRA/ATE-HIS cells invading was 77 = 24/HPF, which was significantly lower than
that of HRA/LUC cells (202 * 52/HPE, p < 0.02). There was no significant difference between HRA/ATF (119 = 7/HPF) and HRA/LUC.
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FIGURE 5 ~ Cell migration of HRA/ATF-HIS, HRA/ATF and HRA/LUC in the in vitro scratch wound healing assay. (a) Light micrograph of
migrating cells. (b) The number of HRA/ATF-HIS cells migrating 8 hr after scratching was 198 =+ 33/scratched area, which was significantly
lower than those of HRA/ATE (381 = 72/scratched area, p < 0.05) and HRA/LUC cells (632 = 78/scratched area, p < 0.001). The cell number
of HRA/ATF was significantly lower than that of HRA/LUC (p < 0.01).
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In conclusion, we constructed a chimeric gene that expresses

and secretes ATF-HI8 and showed that ATF-HIS overexpression
inhibited the invasion and migration of ovarian cancer cells. These
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Adeno-associated virus vector-mediated
interleukin-10 gene transfer inhibits atherosclerosis
in apolipoprotein E-deficient mice
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Inflammation is a major contributor to atherosclerosis by its
effects on arterial wall biology and lipoprotein metabolism.
Interleukin-10 (IL-10) is an anti-inflammatory cytokine that
may modulate the atherosclerotic disease process. We
investigated the effects of adeno-associated virus (AAV)
vector-mediated gene transfer of IL-10 on atherogenesis in
apolipoprotein E (ApoE)-deficient mice. A murine myoblast
cell line, C2C12, transduced with AAV encoding murine IL-10
(AAV2-miIL10) secreted substantial amounts of IL-10 into
conditioned medium. The production of monocyte chemo-
aftractant protein-1 (MCP-1) by the murine macrophage cell
line, J774, was significantly inhibited by conditioned medium
from AAV2-mlIL10-transduced C2C12 cells. ApoE-deficient
mice were injected with AAV5-mIL10 into their anterior tibial
muscle at 8 weeks of age. The expression of MCP-1 in the
vascular wall of the ascending aorta and serum MCP-1
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Introduction

The inflammatory reaction involves complex interactions
between inflammatory cells (lymphocytes and macro-
phages) and vascular endothelial and smooth muscle
cells. The disturbance of vascular wall integrity and
homeostasis by inflammation is thought to be a major
contributor to atherosclerosis. Therefore, an anti-inflam-
matory strategy may be a promising approach to prevent
and treat atherosclerotic disease. Another critical feature
of atherogenesis is lipid accumulation. Several large-
scale clinical trials have demonstrated that lipid reduc-
tion therapy involving HMG-CoA reductase inhibitor
(statin) is useful for atherosclerotic disorders, such as
ischemic heart disease.’” Recent studies have indicated
that statins have pleiotropic effects on the atherogenic
process, including an anti-inflammatory effect.®* On the
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concentration were decreased in AAV5-miL10-transduced
mice compared with AAV5-LacZ-transduced mice. Oil red-O
staining of the ascending aorta revealed that IL-10 gene
transfer resulted in a 31% reduction in plaque surface area.
Serum cholesterol concentrations were also significantly
reduced in AAV5-miL10-transduced mice. To understand the
cholesterol-lowering mechanism of IL-10, we measured the
cellular cholesterol level in HepG2 cells, resulting in its
significant decrease by the addition of IL-10 in a dose-
dependent manner. Furthermore, IL-10 suppressed HMG-
CoA reductase expression in the HepG2 cells. These
observations suggest that intramuscular injection of AAV5-
mIL10 into ApoE-deficient mice inhibits atherogenesis
through anti-inflammatory and cholesterol-lowering effects.
Gene Therapy (2004) 11, 1772-1779. doi:10.1038/
8j.gt.3302348; Published online 21 October 2004

other hand, proinflammatory cytokines, such as tumor
necrosis factor (TNF)-z, interleukin (IL)-1, and IL-6, have
profound effects on lipid metabolism.* These findings
suggest that there are complex interactions between
inflammation and lipid metabolism.

IL-10, which is secreted by a wide variety of cells such
as lymphocytes and macrophages, is a key inhibitor in a
number of inflammatory responses,” including the pro-
duction of proinflammatory cytokines and chemokines
and the expression of endothelial adhesion molecules. 1L~
10 expression has been identified in early and advanced
atherosclerotic plaques®” and is thought to have potential
antiatherogenic effects. Indeed, recent studies have shown
that IL-10-transgenic mice fed a high-fat diet exhibit a
decrease in atherogenesis.® Conversely, IL-10-deficient
mice were found to suffer from more severe athero-
sclerosis, and the atherogenic tendency of these mice was
ameliorated by the plasmid-mediated introduction of I1L-
107 IL-10 is thought to have a protective role in human
atherosclerotic disease as well.!o"

Despite the tremendous interest in the effects of
cytokines on inflammation and lipoprotein metabolism,
there have been few studies that have examined the
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influence of IL-10 on these processes in vivo.'*'® As
atherogenesis is a chronic process, the long-term expres-
sion of IL-10 is required in order to assess its effects on
this disease. In this study, we have used adeno-
associated virus (AAV) vectors for IL-10 gene transfer
to investigate the antiatherosclerotic effects of IL-10
in vivo, because these vectors can transduce skeletal
muscle and permit the sustained expression and sys-
temic delivery of therapeutic proteins following a single
intramuscular administration.™

Results

IL-10 expression in C2C12 cells

We first verified the integrity of our vectors in wvitro.
Differentiated C2C12 cells, murine myoblasts, were
transduced with AAV encoding murine IL-10 (AAV2-
mlIL10) at various dosages and cultured for 48 h. The
concentration of IL-10 in the conditioned medium was
found to increase in a vector dose-dependent manner
(Figure 1a). Western blot analysis demonstrated the
presence of an 18-kDa product, the size expected for
murine IL-10, in the conditioned medium of AAV2-mIL10-
transduced C2C12 cells, but not in the conditioned
medium of AAV2-LacZ-transduced cells (Figure 1b).

To evaluate the biological activity of secreted IL-10,
we examined the influence of conditioned medium from
AAV2-mIL10-transduced C2C12 cells on cytokine pro-
duction by J774 cells, murine macrophages. As shown in
Figure 1c, treatment with lipopolysaccharide (LPS)
increased the production of the cytokines, IL-6, TNF-v,
and monocyte chemoattractant protein-1 (MCP-1), from
J774 cells. These increases were significantly inhibited by
the addition of conditioned medium from AAV2-mIL10-
transduced C2C12 cells, and the production of these
cytokines was completely restored in the presence of
anti-mIL-10 antibody (1 pg/ml). Unstimulated ]J774 cells
did not exhibit any change in cytokine expression when
exposed to the conditioned medium.

IL-10 expression in apolipoprotein E-deficient mice
We next injected AAV2-mIL10 and AAV5-mIL10 into
the anterior tibial muscle of apolipoprotein E (ApoE)-
deficient mice. The serum concentration of IL-10 in-
creased in a vector dose-dependent manner, and the
efficacy of transduction was higher in AAV5-mIL10-
treated mice than in AAV2-mlIL10-treated mice at the
same vector dose (1 x 10'® genome copies/body) (Figure
2). When 1 x 10** genome copies/body of AAV5-mIL10
were injected, the serum IL-10 levels (1.2-4.9 ng/ml)
were maintained at a higher than physiological range (up
to 160 pg/ml) for 8 weeks. Moreover, the serum IL-10
levels at 14 months were 398.3+146.6 pg/ml.

Effect of IL-10 on MCP-1 expression

We then investigated the anti-inflammatory effects of
IL-10 in ApoE-deficient mice by focusing on the
expression of MCP-1, a potent chemokine implicated in
atherogenesis. ApoE-deficient mice transduced with
AAV5-mIL10 at 4 weeks old were evaluated at 8 weeks
old. Few atherosclerotic lesions were detected by oil red-
O staining at this time point. An immunohistochemical
analysis of MCP-1 in the aortic sinus of ApoE-deficient
mice revealed that MCP-1 expression was modestly

Antiatherogenic effect of AAV-mediated IL-10 gene transfer
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Figure 1 Transduction of the IL-10 gene into C2C12 cells with AAV2-
mIL10. (a) Concentration of IL-10 in the conditioned medium of AAV2-
mlIL10-transduced C2C12 cells. The IL-10 concentration was measured by
ELISA 48 h after transduction with the indicated number of genome copies
per cell (g.c.fcell). (b), Western blotting with an anti-IL-10 antibody was
performed after immunoprecipitation of the conditioned medium of AAV2-
mIL10- and AAV2-LacZ-transduced C2C12 cells. Recombinant mouse
IL-10 (rIL-10) was used as a positive control. (c) LPS-stimulated J774 cells
were incubated with the conditioned medium of AAV2-mIL10- (solid bars)
or AAV2-LacZ (open bars)-transduced C2C12 cells for 24 I in the presence
or absence of anti-IL-10 antibody (1 ugfml). IL-6, TNF-«, and MCP-1
concentrations were analyzed by ELISA. Data are means +s.em. (n=4).

suppressed in AAV5-mIL10-transduced mice, whereas it
was clearly observed in the vascular wall of AAV5-LacZ-
transduced mice (Figure 3a). Moreover, 8 weeks after
gene transfer, the serum concentration of MCP-1 in
AAV5-mIL10-transduced mice was significantly reduced
compared with that in AAV5-LacZ-transduced mice
(Figure 3b).

Effects of IL-10 on atherogenesis

We evaluated the lesion area in ApoE-deficient mice
fed an atherogenic diet 8 weeks after gene transfer. As
shown in Figure 4, the aortic sinus of mice transduced
with AAV5-mIL10 revealed a significant decrease in oil
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