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BAEMLNREHEE (2 b7 A RIETERRTEEE)
HefERT Fe S &

B - BICHED L EET L IRREATICE T AP

FEFRE E RiE ESEEMRL Y ¥ - BERFEDE

WREES

BEfE AT (ataxia teleangiectasia) DJEHERFCHSH ATM (AT mutated)
OTFHTEH L BEEENB FF oy 2K, FBIEF hChkl FF—E &
hCdst % F—¥ORMBIEIEME, ZRENOBEMITEIT 070 Chkl /v
yTY ey AR, BEHO 35 25 75 HOMICEIEL &5 Z LA L,
hPREF 2y 7KL b, DNA BEF 2 v 7 FA Y MIBIFH Chkl D
MEErER L-ERTHLZ LB Lz, BHIE, Chkl A7 1< RS
RIS L, FETEHFRETTHL, —F. Cdsl 12, BREBRFRCENRL
izt DNA BEICH LT VER{EE v, &2 Td BEREHRIONT 515H
1LiZ ATM EFH T, AT OBSEBRESBICEEREESZH> T 2 L HH
EPCR o, Cdsl /v 2T MY ARERL, A7RBIFEFETT R
DORBBLBITFTHS, DLLEORES,S. Chkl & Cdsl i3, —&4 — -
Gy FLENFELL, FNERMIICY ) A RE IR TL L TEELRB X
FLTwBIEPFHLMIR o/, T2, AP LAREICH LR 2R 3
729 NF-xB %{F ¥ b+ 23D IKK kinase, NAK (NF-kB-activating kinase)
% [F%E L7z (Nature 2000 in press) o

Bl BERICEDIBIZTFLIL{EERE - AETHFRELT, Loy
ANAERFFALEZWL 2P ORB 70—y ZEREB L. RERIT, &
A7V —= 7k, MO - HEICE S MgcRacGAP %, ¥ 7
WY —=2 X ATy THE (SST-REX) 2HWT, AREHTERRI LS
FHRORE LG EEE., FEMRICIFRNICEBTLHE INF L7
— 773V —BEF Troy ZRIET A L L LIZ, IBABEICESTW-Z22)
— = v ¥ (FL-REX) %¥B% L7,
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A. BB/

EALREERORBEIICIT, BENLLDOA
ML A BV UHOKRRLET HIEHER
e XOWBEER F L AT 2SO
BEFKELEHE LTS, EhbiT
Werner JEBEHE 2 KA L 3R v BB LR
fE (AT) KRRINZEEBEOFHEERE
F WRN & ATM DRIE % & - 21712 DNA
BELLY A RECHRT HRBORK
FEhEL & HmH B E T A W EEMEATER &
NTwb, Fesid, AIEE T TIZ, ATM
POEACBERBICELSRBRTHL 7
VFFTCFoy 7R VEBIZERELRK
&% R7/-F., &b Chkl, Cdst BIEETF %
EL, WHERL /v 27y by A
LD hdhot, SEERE, STV
M= 2B X UHIRE AV T, Cdsl, Chkl
DOBREEH/IT L, T2, AFLVARER
EELZERETHEL A NFxB #HEHALT S
FHO KK 0¥+ —¥, NAK (NF-xB-
activating kinase) %[l L7-4%, S4EE R
NAK 2% NFxB HHLO A=A A8
% HRICAF % D 72,

—7% . SEHEEOFIE, Bt EE
ROBECELLIRIETEILEE - FE

?67—»&Lf\Vbuv4w1&79
—RrAREI/ O TEEFB LS
BUAZ ) —o v FROBRETV. Th
LD LWFELTHWTW 2P DEEKD
HEFBBETERE L7

B. BN
1. 77 st L &1L - 2R
7w AD Chkl, Cdsl BIZFEHEEL,
targeting X7 ¥ — 2 ER LA LT, ES £
FlCBAL, BEOFEI-T/ v 27
IR VAR LI W/ v 2T TR
TAEL, p53 ST TR LR
IToTwhb,
Jarye¥d+r bEAIZ, SFaavf N

ARV Y- AT, BEME sH THRH

&7z, GST G &HIX. pGEX N7 ¥ —
ICHARATRKBETRIAEE, V5 F
AT LATHEL. RROTEE. SP
METERLEZY Iy P EBATER
YREL, VIAYEF Y EBE A YTV
K¢l 7 70— A3 LATHUL,
Northern, Western ##47., fREILEIZR ¥
¥ ¥~ FOHETIT o 2. MBEBRRBER,
e L 7= & M R PG TRE L /2%,
FITC AT T F IgG THM L, HHEH
SAMMSECHIZ L7,

NAK * IKKBi3. 293T iA1= transfection
#{T\>, kinase assay X° immunoblot J##fT L
7zo NF-xB DEE{EME L U DNA FiGHE
t& . luciferase & EMSA ( electrophoretic
mobility shift assay) BV THEZEL 7,



2. VrEYANAEFIHLABHR I O—

v THEOR%EIGH
BLAFINFTCEHEORL PO YA
WARZ ¥ —FERABL, LEOTAILA
CEARBIrU— VERBVLTE
BIZ PCR ICLAEEERERBEALLV
A NVARRAZ ) -V TR EMAE
b liZloT, ¥4 A4V LT
¥ - MPL L85 KT STATS DIEHRER
K% [E%E L7 (Onishi et al. Blood, 1996;
Onishi et al. Mol.Cell. Biol.,1998) .
REBIZBWTRLV MO S VAR S
—%FH L7z ¢cDNA 475 1) —DOH¥RER
AZ) -V FREBRLLTUTO 3 o0
HiEm RN CEICES T A HHE
ZFOEE LR~

(1) & cDNA 74751 —ORBEER
A #1) — =% (Kitamura et al. Proc. Natl.
Acad. Sci. USA 1995)

Lihow A VARY F—EFBH L7k
WREBR7O—-—=VZORBIX, Vigy A
WARZ & —THER L7 ¢cDNA 7473
— 2R S ¢, MiRoRiEoE{bE:
R LTl TR L, ER S Ml
5 PCRTcDNAREINT 5T L Th b,
ZOEITVIPREIANARI T —% T4
7o) —EALEHHATAZ LT o THEK
DAELRRT220KE LRV DH 5.
1234 Ol EAMlaL LTERC
EHMERIL 252 THd, ThbH12
DFER, VIETAL VAR F— 2L o
THEASNBEFORBII—BREIE
VT2LEET, STEELBET Y A

BAZ ) == ZEHRATEBI L TH D,
REFIX, v 7 AHMBE M1 #iFZD cDNA
SATS)—% LAY LNVARY #—T
EE L. M1 MIBR oL Ha5l 7 AR R 1
B E S 2 DRETOREELRAA.

(2) LhEYANVANRY ¥ — pMX-SST
) RS AR A ob Rl e SV W S A 4
#: SST-REX ( Kojima anda Kitamura,
Nature Biotechnology, 1999) .

SST-REX &M izid, MEsHEES
PLURMCFAE LA-EERAEEE MPL
(MPL* : Onishi et al. Blood 1996) % FH
L7zo MPL* IR EE @S O KERERIC
FoTIH /Y FEFEETTOREYS /< —
B L CHlICEERMER T RS T 5,
EBRORBIEILTOLBITHL, 7
MPL* D i fa N AL R R ZEREAMPL* &
cDNA Wi XA L9475 ) ~% 74
WANRY & —TREE L. 7AWV AREIZ X
D IL-3 RN BaF3 MIRBICS A TS5 —
ELTEAT S, cDNA DRTR Y 7+
FHEZFATVWEEEICE,. V7 VES
12L& ) cDNA-AMPL*BE-& & F 2 A5 M i
FizRBEEh, Ba/F3 Ml IC BEMEEL
BY75, BREHE., IL-3 EFAET CHERY
FE4 5 BafF3 Zu—r%EHL, 2hoo
ro—viIZEA SNz cDNA % PCR T
PRIzl eilioT, BEEAES L U5
EHEDDNARAI ) —=v T3,
SST-REX ik, fERo 7N —2
LYALTy FECBSR, V—F4 Tk
EOPbYICHREEE V) BELT v
AREMW) OTMBICHERWITAS, T2



PR—=F L7 cDNA DI L9 9% E
DLOPL T FVEINEEATEYIERD
FECBRRERBEICBVWTOAEERT
W35, SST-REX % FIH L THRGMiIC
TS E/23T3-LIMER Z v F D cDNA
GATINV =R A2 )=y LTHHRE
EFERZ Y-V T LI,

(3) ¢cDNA-GFP DREZ 477 —%
FIHLMBHNBETEROEERAET % 5k
FL-REX (Misawa et al. Proc. Natl. Acad.
Sci. USA 2000 FIRIH) ,

FL-REX {: Tid.cDNA Wi i % GFP (green
fluorescent protein) @ cDNA L REl& &47:
FAT7) =%V IRTANVANRY ¥ —
pMX-FL 2FHALTHEE T 2, D747
7 1) —% NIH3T3 HifLiIC RIS, GFP B
BEWOMBPI R % BOLEMRET CHE
L. BROMBEARTE 2R T % BigE§
So BBEL 74 S PCR 2L >TL b
BT ANARZF—TiHEASIhTWES
cDNA-GFP % B L f###7 4 1l filaAE
TEWZ Lo T cDNA ZHET 5 EHWEET
»%, FLREX ¥ Ff AL CHirDF 47
ZN—oFBREERFEELRE L.

C. MERHRLEE

1. 7/ A EEEMRRE L 21 -
ZER

(1) Chkl KO =7 ADER & Chkl *

F— ¥ @ in vivo 12 BT 5 EBEEREHT
T4i3, REE T TORFERT, & b Chkl

BizFEr7u—=r 7L, WREANERY

ICRHTAZ L 2 L7z (Kaneko Y et al.

Oncogene 1999) , 51 %4 & Chkl ¥+ —
EOBMELSNVIIBT LB HBATLHE
MT/ v 79 be AEMERLE,
Chkl-/-7 7 AZFEH 4T, embryonic lethal
THHEIENHBEL:, SHICEEHES
PO TR EZ A, BE 75 HiICB
VW b/ embryo IAFET, B4 35 H
WKRAYFVOBEN»6TFRH SIS 1 .
2 . 1 DHETH+, +- - PFBDHLRT
Ehb, Bk 35 HE 7.5 HOMICREE
THLDERER L,

FIMED DNA % DAPI THfL7zL Z
Ay H-IILB L T/~ embryo T DN
EWHALER THo . 54 35 B
blastocyst % in vitro T4 H R LBEY
% & .-/- embryo {3 IE'H IZ hatch L trophoblast
giant cell b NI, —F, WRBEFIC
7 % inner cell mass (ICM) X3 o7&
BLdos, LEoERIZ, WO
embryo DEFIZ Chkl A PEDORE % F7-
T EERRRT S,

KA Chkl -/- embryo PFETDREAE %,
Frv 7KLY PRRBE L OBEE T L7,
Aphidicolin T DNA S zHETH L, -
BT AEOKW RIS SIZHML A2 L
o, HERERIIHTEF Ly I RL VT
BB /- embryo TRIBL TV 5 REHEAS
#x bihiz, £I T, aphidicolin T DNA
G HE L7, nocodazol Mz M H
DETETOy 2 LRET. M Hlow
—A—T&5) VB{Le X > H3 KT
LR CRALZ, 4B X U+
embryo Tld, HBF v 7 RA ¥ FHIE
BB TY YB{Ee A by H3 AF 572



{BDOLNL o722 LT, -/- embryo
TixAPL Y OEAAT) YB{Eke A+ H3
S, HEMELLALZL 22D
TERECMBUICEALLZLDOLBRS
%o EBE, & M EEMRMEF AL % aphidicolin
& %\ i3 hydroxyurea(HU) THLHE L T DNA
ERETOy ¥ B L, Chkt BEAD) ¥
BALICI BNV FY 7RO ORETE
o, EEEIEICKIEL T hChkl 257 ¥
BILE 2 THMALS N D TR E L
Nz D EOm#% $ &5 L, Chkl it in
vitro DA% 5 in vivo IZBWTHHEEF
Ly R4 PZEboTHEH, Chkl -
<7 AT, HRPEEIERT T AR
M B~ E AT L HEBOMBLE RS
L lethal i 5 b D LB SRS,

AR Chkl HEBORIZBWVT, DNA
BEFzy 7R MIEboTWEZ E
MHRENTBY, 4 Chkl KO embryo
R CBBERGHR S BN RBE I T 5
Rt %#Et L7z #D#E. aphidicolin @
B L FRRIC, BEERGTR P RAM T 4T
TDNABEZRI T & ,Chkl ++8 &L U+/-
embryo Tlt G2 Fx v 784 v FHFEEIZ
B L 7245, -/~ embryo ICBWTEF = v
7RA v FREFEDE Y. M BHET
LTLIEw, VrBbe X b H3 P HH
aflze L7zA - T, Chkl X, DNA #HB!
DFIER DNA DFEEII LT, BHL LY
TIEBISE 7/ AD integrity R0
MlaBME —BELEEsF v 7 RS
FMABHIICEDDTRELBEEE R LT
5 LW S PIIZ% o7 (Takai H,
Tominaga K et al. Nature Cell Biol in

revision) » » & T3 & 9 IZ. Cdsl

(Chk2) b DNA BEF v 7 HAL ¥ M
Bb o T BA%, Chkl KO v 7 AABEHE5
FETHH PO, 2L L BEDHD
MMM E A& b TEWIRK TIE. Chkl
BWHET Cbk2 (Cdsl) PHMHTELZVH D
LEZLNS, T/, Bl ATM 77 3
—®D ATR /v 72T M AR E R,
Chkl KO ¢ FIL S BAERMICEIEL 2B
EHFEEN TS (Genes & Dev 2000)
CEEEREDE, BHAPMLATHLT
{3 Chkl 2% ATR O THTEHVTV SRR .
UhEZLNE,

Chkl KO ~ 7 ANKERFEE 252 L
o, BEICBITD Chkl ¥+ —-E0kE
WAREYTALTHWTIEHBITEL (k>
72ht, BEAFUTI ABERREOBEK
HREZEL, 20%OFGPHBB/ICHT
LB EWNHEDTH S, T/, Cre-lop P
FERAVIHMBRRN ) v 2T TR T A
SIEBRBTHD ., HIBEOHBKIBITS
Chkl DIRENE BT T L TFETH S,

(2) v b Cdsl ¥ F—¥OHEEEMIT

WA IIFEFEEORI T, L b Cdsl EIE
Frorsu—=r7L, DNA BEIZT5
Frv7FLY MEHECEAboTWALEZ L
2 B8 5412 U7z (Tominaga K, Morisaki H et
al. J Biol Chem 1999) . hCdsl1 BHIZE
BEREHR R AR IC X 5 DNA E I E
LT VBfbe =), Hfksha &%
ST L7z AL hCdsl i3 Cde25C D
216 FHOL) VRBREX Y VB{EL, 20
T7ARAT7 7y —EERELTHILIZLD,



Cdc2 2 RIEIL LR ER 2 G2 HICFEIEE
HHbDELHEBINS,

HELZZ &IC, AT HROHIfIZB W T
2, BEERSHRICH TS hCdsl D) CEME
REFRHICEEINTBD, Shit AT M
BT 5 R REEEOT T ERI
D TWAIZ EWFRENT,

EBHIZ, hCdsl DRIMAT p53 12 & o THI
MENTVWEEW)BREVEELH
(Tominaga K, Morisaki H et al. J Biol
Chem 1999) . T 7% b, hCdsl DT
P33 KXo TRIHESRTEY, p53 #
R bT Gl Fx v 784y MDY
B2 WA TIAUERYIC Cdsl DREIRAP
FEEh, G2 1) DNA BBEF = v 7 K
A7 PCEELZRELZRELZLTVD I LN
MR & iz, p53 MRER Rk L 22 BAERL AT,
PUEH R X BERICEREEZRTREC
Cdsl OUBEIERPEESLTwAZ EDE
Z b, hCdsl IXHF - RBHEBO I — 5y
FERBMERNS S,

FAEEIL Cdsl OEAEICBIT 5186 % i
HyBEHMT, /vy 277 A%ERL
2o N7 R, HARLE wild type &
FofoKEbR<, pi3 LOMWENL
interaction % B3 72912, §TIZ p53 KO
TUALREZFHBL TS, F/:, Cdsl
- ES Ml W LCHB Y., ES Ml Tit
p53 DAEL TVl /-8, BEHEIRE IS
C# LT GL arrest AEZ 54V, G2 arrest
i Cdsl BT EDONRZE
M5, Cdsl LISNDBIEFH G2 checkpoint
WL TV LT RERENH B, E 512,135
H® embryo #* % Cdsl -/~ MEF (mouse

embryo fibroblast) % 37 L ., BAE checkpoint
e, pS3 DY VEBI{L R ERBIPTH S,
Cdsl /-7 7 R, 3AXIKETFNETE
TH 55, Cdsl -/- MEF DFEERD 5, Chkl
KO R4, Chk2 (Cdsl) KO <7 Ak
Sl bbEAk 135 BETCTIREFELTY
HZENHEETH A,

(3) IKK % V) &t L NF-xB % {H¥#1L
T3HPEF S — ¥, NAK DFE

REEOMETHAET, kB FF+—-¥

(IKK) B LAFF—-EFAL, 1
AT ynN—TF—72FTHHREE
F NAK (NF-xB-activating kinase) % 7 O
—= ¥ L7, NAK @ IKKad & UF IKKP
EORET T —EH 30-50%TH 5, NAK
DFRERTH % Northern 7' v M TN L7
EZh, ZLOMBICBWTHEHICES
L. G2 THRELERBICBWTED D
TEWRBRSEBE I,

ARIEEIL, NAK 12X 5 NF-xB EHLD
A H = X b OB E R AT NAK I in vivo
CBWT IkB DY r32%Y VBMEL.
Z #id dominant negative IKKBIZ & - TH]
fidh/7zZ &y, NAK id IKKBZALT
IkB 2V VBILTAZLARBENS, In
vitro Tit. NAK i3, IxB &1 3613
VBB LA, kY 3210 VEMEL
o fz, Wild type NAK i, IKKB®
activation loop D) YFRES ) VERILL
7z%%, kinase inactive NAK {& L2 o 72,

DEOERIY, NAK i IKK & LTT
2% <, KK %Y “BHLT 5% 5 —¥Th
LUBESIDFEILRI -, EBE,



recombinant NAK & A~ 1§ % &l @ IKK
complex % 1GHE{L$ %A%, p38 MAP kinase
R JNK EiEH L 2wz b oz,
X512, NAK 12 IKKB: #BHTHE. L
R — % — assay THlE L7z NF-«B OEEH
BBl DNA HARELER/ICWETLII LN
RENI, IKKBIZ X 5 NF-xB DEEHME
1LiZ NAK IO & o THEF S b o 12H,
NAK I & % & ¥ L iX dominant negative
IKKBIZ & o THHI S h7zZ & h 6, NAK
2 IKKBD LR THET S E@m T oh
7oo EBE, IKKp—-MHE TIINAKIZ L 5
NFxB {HHILFEE ST, NAK %
EEALT AN Y 7R izon TS 3
OFM LBV LETHEN, ChFEFTO
W0 PKCeD TR TH < & & AR E
nize

AW, RO, BRERSR. BAEYIC
EHBYRI LOMNEIA b L ARBRBEDEL
O LS EFET IR BHRL TS
D, BtoFERELT, ZOXIRX ML
AR U CEEDRAF RS ¥ A% #HFT
LZREBOETERKELEboTnEb0DL
ZZbND, HhTH, NFxB i, A5i5
LOSFTEELHBIIIDELTY -4 v |

BRIEFOBELHIHTAEHLEFTHY,

NAK & NF-xB # G LT 25/ L&KL
LTHEEE NS,

2. Lhuv A NAZFHELLEZRE
ru—= v SEORBLICH
LT3 20D7 Fa—Fic X » THHE
BZFEru—o 7T HERREL.

(1) BEHEAROBBELZHRELLAXS
V-2 FEREBREFORAI ) —=
be/4 |

e s#HEd., Vi A VAL
BRI/ U—-Zy VETHMEEBETLE
i & L CTHEE L /- cDNA X Rac/cdc42 4F
£H) GAP THh o7 (Kawashima et al. #5 3L
BAE) .

A BIBCH)AT e BT MgcRacGAP & LT
BRIATY, 7HEOIN—TT
O—=y 7L ABXUFe b
MgcRacGAP ERINTWwBEHD L) N
RKihH 100 73/ BREL, ZEEROLD
ERbhiz, TD 100 73/ BROEESIL.
IFVUBFAAL UVTHBABD LIS
MgcRacGAP DERIZEETH -7 kb
B I B EE HL60 1~ MgcRacGAP % &
BB 5 LWEMHIsh, ~7a 77—
VRO L7 LA LRSS NEY
MgcRacGAP 583 (3 (< Hi i oD 14 5k 3 5
CEDHEEETHHEELE (., HL6o *
Ml HTPAR IL6 IR L Te Q77—
VG L THBLL2{ 2 tWEE
MgcRacGAP D E B 3HE T 5, T 72
MgcRacGAP % @R EH L -4, #il
FEAIIH E NS & LB IZEHOMBAHER
THZLIBMBEINS, ThODEBRER
b, MgcRacGAP 2HMifefEID GaM 4
KWBWIEELRBE 2T oW E L2,
22T Hela MR CHBERZFEBE LT,
MgcRacGAP DREBRBOE(ERA L &
A, FPREBYMREN caM BLcEREIC
B EAHBE LA, & 512 MgcRacGAP



D N KmOREEREL, GAP HHEBEHR
DERELERBHT S L EBOMBaD
BEEFRE o740 T, MgcRacGAP {2
MY HHEEER LERARERR 2L
A, Bfufk, WisER, DUERZ EICRBR
L. MBEMH MBTYyAF3Iy s kBh&
2352 LAV L/ (Hirose et al. 33
WiEd) o FAMBREMIZL T
MgcRacGAP D7V LD R MO K E &
LT 5 2 &6, MgcRacGAP 7 M D
Fry 2 RAY ML EELZ NS LY
VIAVF =) BRLEEE Chk-1 % Cds-1
DEEELITHEMLEZ. SHIIRRAE
BOTN— LRI EITITFTETH S,

(2) SST-REX B IABEREB IV
SUWEHEDOFE

SST-REX #xFfIH L T, £#EMlgs s
GHROFA v ALV ETIY—, A+ A
A B TFRER IO T LBHPT
HHD, BLICEETLITEMROHL DD
& LTI & FE L7z 4 I OHH
AFBLUT v P DS FE L5 TNF
Vel —7 73 —3FBHb,

3T3-L1 MilEA6HELZFROBER
BHH5VE3GUEHETTTNI b, 42
IR DAV E D RE ST
BRFThHole FDI)H 1 20O5FI1E
TR CBARE TORBALEEILLS
Ay BRATRRIE L ORfRSD 5\ IZAEEICH
BRI NG, BEFTIKINS 4 FFD
R cDNA %IZIZHUE L. cDNA DOifiE#H
WxfT-Twb,

—h. Whrsra—-=rF L7 TINF L

-7 7 IR TAHHRL LTS
—5F Troy &, VY FidRBE TIEA
B2, REMIICRE L 7Ry 2 %8
FHERTZOEB LTS, Troy 38
OfE LM, KB, REREE, B
ERE, RBELEERY. EREMRICERBIC
BBINTWE, RARE SN-EBRICK
RHRBERT Edar LIRS TNF Lt
S —=77 I —-GFLHAREZRTED
B % 5] <, Edar ZEBICRBHL TS
ZEBHMEEINTWED, Troy dbE/-FE
BICBHLTWAI L2 RERALL, 2
2OV YT Y —OREEOBEE S EITHRK
PR ND, S5 Troy BIEFOYREE
EORNED, BEPEILREDHLY TR
BIEW We  {(waved coat) DEETFEOHE
FIELICHFEEL, Troy BEFEEA We
DEKBETCTHURMEL b5, 4.
BE. RBOBHLY. ZLL 0BRSS
BT Troy DEBELXRARLFETH S, H
T, Troy DYV H > FOEELEDHLDL
W7 L CHER Troy 2 BEBHT L+ 5
VATV 2w 7T AEER L, Troy @
BERTZHEL TV,

(3) FL-REX 0B L IbH

FERIT GFP MEEBEXFAL T, M
FAMBETEBAED cDNA 27 0—=0 7
3" % 5 #:FL-REX #: (Misawa et al. Proc. Natl.
Acad. Sci. FIRIA) 2 WL L72. SOFE
RABHLT. MBEAMO M flicBnwTy
AFIv 7 BI<EBE*EEL. M
DFzyv I RAL M BIUBITOAI=X
LAOHREBEMT I EERATVS, L



ALY, ZERIZHEHL TWwA NIH3T3
MifEAt M BlicBLCTHBEAA R E LD
L) BEICEY, MRABD GFP O
BEMNHELIZCWE W) Bt LRSS
PRINTWS, HET T FL-REX ET
FRESEFRTF2RE LENTTH 5
A%, EALEED A ViR EERET
DOREIIIEFE>TWiW,
LirevA v AefALRR o
=y ZgERIERLT, EHEOME - #E
RIBEIZ DNA %7 0—=v 7+ 50
WEOHND LT, BAR - Eb - Hf
RS2 Ess 2 H_EFE
HEFREL. ORI TH 5,
HL60 #Milgn <2 a7 7 — 3 RME~D
Gt FET L5 FELTRELR
MgcRacGAP (&, BIEZ TOFEFT A6, #l
RAEM HORTICEELRETTHA
ZENRBENTWE, TOSFOREIE
By m L. MbeBETL L L,
M O #T & OBRICRRPRFALND,
F /-, AAEREML L7 FL-REX % & 61
ER IS, EA»S0BE0RE (4
MO VR, UV BRI E) KRIBLT
FOREVENATHIEABLFAETH LW
IFMD, LY EHABEORELXEZEL-TS
O—F WY ANTWFETHE, 2D
KEFHA T BT, UV HSEO DNA
BRICEEST 22 7 MEEDOHRR LI

A= RTTU—FPTEEIEHFTFRE

S, W FEEH ATM, Chk-1, Cds-1
THLICERLTYS M HloF oy 2R
A7 OBFRED, HSFL{HEBLHY C
VI TE S,

D. &5

1. ATM OTH T, 77 s EEEMH
FiIcEbLLF =y 7 RS ¥ FRIEF.
Chkl, Cdsl BIZFAH, /v 2T b=y
ARBITLETRELNS, HHOELR
DNA OHBECRE LT, #BBHOE;T
R L TWA I ERBLMC L,

2. BEOA ML AGBCEELRALE
723 NF«xB % EMALT 27 B % R
EL7.

3. Lhuag A v ARRIRA LB O—
=~V TERRR L.

E. %R

FHEHRE
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