HARRENHBITIE,. EIC
proteasome % X 7= |3 Ad T D 53 ##H3E8
ELTW%, £ZT. HERICLS
Slgl EHE L N)LOED SRR &
OMFERFLIEEZA, BEHHADEK
RN\ DEiE (Doad) B LKA TD R
fi# (Pep4) IZBI5 9 2 T DR KRR
XD, FAENERETREOSNSHE
BRIZ L % Sigl-HA BEEE L N)LDOH#
DPIZFEAERD SN B
(Figure 13), —74, W EERITX S Slgl
BEAHEL NIV DOED & proteasome
EDBRRZERITT H20IC,
proteasome inhibitor T d % MG132 THE¥
BEUBL-ZEZA, MGI32IZL S
wBIZLAERDSN N
(data not shown), ZNHED I EMS,

D. i FEE
1. wXHERE
L,

2. ¥2RKE
FHH O BF | OEM. kB E:k
FEMHERTF Sigl OIERABERENT. 7 4
— T 2006 ; AERFE-BE MO
02—, 2006.

FERET. ] EE. KE—&. kil
B LEBRZHCREEZS5Z28ET
BHORR T OERABEBAET. E326E
AArF OO — %82 ES,

W EEEIZ & D Sigl-HA EEE O R
WIIEICHKBRR TORERNE S L
TW5EEZLENS,

3-4. CD43 J w7 ¥ E7=id CD43
BREANHECBRBEZMICEALSEE
Slgl Ot hHREDO S THS CD43 %
SiRNAEIZED /v o ¥ oLz
Flp-In-Jurkat fif2I3. BERFOBFE &[F
U<HtcEEEZHEEZRL /T (Figure
14), £/=. CD3 ZEWRBHIH/=
Flp-In-Jurkat fifa &, BERFDFHE E[F
BRI HE b BRI & 7= L 7= (Figure 15).
DT EMS, Sigl ok hFREDOYS
THDHCDB EN LT TFHIVRED,
b MERIZBW T ERFHEOEREIC
BELTWAEEALNS,

2006.

E. QI EHEO T - &K%
i )

—300—



[ #950008k D/IE FRIBEEE ]

&

“ —RROY—=V 4 H

(3 mMMEE & BE7F7E T THE®)

SRR (1)
744%%
48RRI T HRMEE T

T Ak (1)
258%%
24 (28) FFfElk (ZHERE

—IRAY ) =l
(0, 2, 3 mMEE £ BE7F7E T TIE®)

i iR #% (2) RS MHERE (2

SmMEtégiTTﬁiﬁ* 2mM§tg§g¢T§¢ﬁi
g{gia;%ﬂ‘&momﬁ (HEPEFEEE) U 485 % D ODIEAS0.54E L\,
%0 MM £ BT T T T A R Lo

K U 24K DOD{EA0.4{E LN

& U 48BE M DODIEA0.47 BIZRR<,

LVERISER<

I 14 & B
B0, 05,1,1.5,2, 25,3, 3.5 MMEETTEHRL. ODE%EAE

PREEZAHRGCTFHORIV -2 JDFHN

—301—



YN D)7 S B QWU 009 % HFO
38 "PEBIBFLO.0e "YWRBEABIICP ST NWGSE'E'SC 'S L 'S0 0ZIE&AGIdM /8|92 01X

FONCYSZRUBEIEDIBE N PIIWY 2ainbiy

(Ww) zOosveN (Ww) zosveN (Ww) zosveN
£ rA 1 0 € 4 ! 0 £ E ! 0
1 1 1 O 1 Il 1 O 1 1 1 O
qsiids —o— Lw —o— jsdy —o—
odf) Pl —O— Y adf) pim —o— & 1 PIM —O— 5
PI!M - GZ2'0 = = B TAVES - - G20 =
7o) Q Q
) o o
- G0 m f S0 m - G0 m
& —
— V —
> 3 >
o = .~ S
- SL08 G.082 - GL0S
€
L I L
(Ww) zOSVeN (Ww) zOSVeN (Ww) zosveN
> z ! 0 € 4 L 0 €. ¢ b 0
1 1 1 O 1 1 1 O O

Lgpnqg —o— gzpnq —o— oL)yse —o—

5 a4dAy pim —o0— | 6z'0 adAy pima —0— adAy pim o - GZ'0

.
0
N
o

i
o
(009VY) ymmoub |18

wn
=]
(009v) ymmoub ||29
iy
o
(009VY) ymmoub (189

mn
i
o
T
n
i
o

LT
- n
™~
o

—302—



Bd "PEIIUBYLO0E ‘Y RAAHENCFPSCHE NWSE'E'GZ2SL L

(Ww) zosveN

-

grsda —o—

adf} pim —0—

- G20

/
-
o
(009V) ymmousb jjod

T
wn
=
o

(Ww) zosveN

swib —o—

adfy pim —O—

o
Tg]
o

(009v) ymouib oo

1
)
"
o

T
n
"~
o

TN X2 F B OWU 009 F IO

G0 ‘0ZIfFHOIIeM / S180 0 L XL

FYR X EZREFREFEATE I HMOT2AEY € ainbiy

(Ww) zposveN

DIss —o—

adfy ppm —0—

190

- S2°0

T
-
o

n
M~
o
(009Y) ymmoub |

(Ww) zosveN

gb1e —o—

adAy pim —0—

T
[Te]
o
(009V) ymmoub jj2d

(Ww) zosvyeN

€ 4 __. 0
| — \_/ o
A %
8 o)
. =
,./ o
\ - S0 m..
5 >
| S .cm
Zwos —o— i ot
adfy ppm —o—

(Ww) zosveN

e —o—

odf} pim —0—

o »
o N
o
(009V) ymoub (@9

b |
wn
™~
o

-303—



AdVIA = 2SS "MAdVYIN
STUPPIN DYDIMAVYIN ¢ 08 I6¥ED BEY, OSBUD| UIBlOoId 1 LONd ‘I4¥ED HEY, '9Sed 1D |lews 1 LoyyY “I0j0e)
abueyoxe d19/ddo : 2 ‘tWoY ‘YEEBIE Y 14 ¥ : LIN ZPIN LPIN ‘YOSM ‘€OSM ‘ZoSM ‘(Losm) 1BIS

LY £ L7
2 Hil(0OPeISeD MdVIN “10d ‘8SBdlD |lews ‘YR E|WE Y 14 ¥ plhemyred MdVIN- 19N S £)SP ) b B4 ik 5 44

Aemyred YdVIN-1d € £1S2 DI MEIINE#E b 2anbig

@ as

aueiquaw

180 posm gasm (Fsh)

E_a ZPIN

LG

ssalls

—304—



"HUNFEHELE I 820,08 4~
b L&y 2GS 210dS /81180 ¢01XE ‘c0LXSG s0LXL ‘OLXG ‘sOIX L 294 ‘21T HAYFE 2% (WNW G'L ‘0) #Ads

BAC Y52 REEE N EUHY 0LHE S £ 5 1 Aemyled YdVIN-193d °S ainbid

veils
voxpu
Vipjuw
Vi)oq
vzwol

..d.h?v
% i

oy

v Lwol

adAl piim

‘OsveN

.l laquinu ||8)




THUNFEHEHE AU 8Y2.0,0€ "4~
b LA 2N CP G208 /81180 ¢01XE ‘c0FXS YO LXE y0LXG ‘sOLX L A4 21T X ¥R 22 (INW S| ‘0) FWAHE

BRACYECIHNERE I EICHYOYSENE Y 14 Y0¥ T Aemyied YdyiN-19Y4d 9 ainbi4

5 © 6 © 0 vinw
i @ 2 %0 © O vepiu
si & W OB 8 @ @ Vipju
Lowe i @ 2 0 0 & © vposm
& 8 W O © O yesa
VE Q| w60 0 e veosm
: & & © © @ vibjs
< & % & € @ | aodlypim
+ . ‘OsveN

l l laquinu __.00

306—



UNFEHEHE Y 87D 0,06 N4V LAY DICT G 2N0ds
/ SI199 01X | ‘e0LXS ‘bOIXE ‘yOLXG ‘SObX L B4l " 21T HE ¥ 2 2% (NW G'L ‘0) FWAHh

BAC Y2 EEE A EyrEE 010IS "L aunbiy

%ﬂ . W& @& @ | 9dA&ipiIM + YH-LBIS
2 © @ @ 2°dhpum+sersud

‘OsveN

4‘ .‘ Jaquinu ||8)

=307



2N B R B 2 M 34 (pSIUBINW UONBOUNII(HLE 212 (3P ) Buljojgounwiw)

N EYEVYHYE D2 E B Q4 Y Fg plwseldy ¢ ¥ 3¢ Zsjueinw uonesunyy |BISY &2 B2 S WY Bel-yH g
'SNUILLBY-N N “SNUILLIB)-D ‘D “JIOW SUBIQUISLWISURI} |A] *JIOW BUIUOBIY} Bulas NS ‘Jlow aule)sho W) “epidad jeubisds

"sjueinuw uoneouny) |BISTY AR N B o Ty 2 B0 TELBIS Y
AR @suenw uonesunn@Lbis g ainbi4

VYH-jue : g| o .

L
& — €8
' o — 0L
— 8LL
Ao0Q88 484800

s o@«%@o@%&v q

&

VH-IBIS-NV | o) [TILT] HeER
VH-OWL | 5 [TIAL] HCER
VH-16I1S-0 ¥ OTHLIT] NS 1 VFe) HEER
VH-1BIS-WL V | o) i 1 NS 1 o) (185 ]
VH-IBIS-NS V | 5] [TINLT] n Vo) (193]
VH-IBIS-WOV [ 23  TTWLT] NS 1 - [8sC
VH-LBIS | 5 [THALT] S 1 7 Fe] HEER
‘B'B 6LE I

—308—



OU\-N

NFEZMEHE U 8V D08 "4 b LAMYDICTSE2N0dS /81182 01X ‘cOLXS 01X S0LXG ‘sOLX L Bfi4d ‘21T i
MY FDEZ (NW L 0) BWAH D2 C 2 Y 18IS Y &% plwse|de ¢ 43¢ 2sjueinw uoneouny | 61SY, » X%
A g gesueinw uoneoundy |B1S 6 213 2 3SR BT 6 o f Y LBIS "6 9.nbi

v @ | x v @ @| VHIBISNV+VIbS

sl e © O VH-OWL + VLb|s

@& ©® @ @ VHIBISOV+VLbSs

e ® & @ | VH-IBIS-NLV+vibis

* @ |2 w @ & @| VH-LBIS-WS v+ vibIs

“ @ | % & @ @ VH-IBIS-WO V+VIbIs

= Lo 8@ VH-1BIS + vLb]s

k82 0 @ vLbis

202000 2¢g0060 adf} pm
+ ‘OsveN

‘ l iaquinu ||8)

=309~



JRAF@FCAT R MBI & (L2 WE ) AV RER)
(348) WG EH

Akll OEREVERICEZ 27 B 71 > 2 ittE#as o T

FHEHIFRE ATHEE SAERFRERRE AR B EE
(BhtsE &R % HEee&ELEBUS—FLIT2h)

BRBEICE-OTHFER K7 R T7II I UMiEE25X 5B ETFELT
AKLI SRIE S N7z, AKIL 12T OBEEICDOWTO®MEIZIEE A ERWAL, B
LORENSZY YA b= AR EDOHIEICEEE L TWS Ark/Prk kinase
family ®—D &EZ 5N TS, Ark/Prk kinase family (Arkl, Prkl B& 0
AKID DO H T AKIL BASMIZ, Prkl MERBICK > TEHRICY RU T <A1 2 Uit
MHEEZ, Prkl i3> RYA1 b= ZICEbH 3 Slal /Panl/End3 complex
D Slal BXUPanl 21) CEfk U T4 complex DRBEERT I ENASNT
W3, FHFEICE - T, AKIL 2%, Prkl &[FBkIZ. Slal/Panl/End3 complex
FDPanl OV E{EEREL . MRROT > RYA b— AREDE T 25 ERE D
FEMNHBALE, £/, Slal £/-1X End3 Z2RES BB ETNENT R
D7 A UittEZER L, MR AKIL Z2ERBEHIETHLT RUTIT1
CtEED ERIZBDH S o7z, LA> T, Akll X Panl 2 VELT
% Z &12& - T Slal/Panl/End3 complex 253 il RY A1 h—
VAREETIRLIETT RUZYI I U BREZEBLTWAEEZ S NS,
F7-. B b Ark/Prk kinase family " —EBT#®» % AAKl Z#EERZE/-
HEK293 #ifa237 RUTY A Uit ZRT ZEBHHLE, LLEDERENS
I RYA b= ZAMERMREBLUE MRICBUAT RUTIA > 0H
MRBICEELTWEEEZISND,

A THRE® BAL7=, £/, B&1Z. BRBEICL-

17 FEORMICE-T, T2  TER K7 RUTYA I MEES
RS b= 2IC@bIN DD 258 ETFELTAKLI ZRELE.
HFOREVEFEZT RUT7IAL Akl BEOBEICOVWTORMEILZ
MU TEBRZEICT S EMNH ALV Bl LoRFEMS T
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RYA4 b= A EOHEHICEE ST
% Ark/Prk kinase family ®—D &
EZZz61TW5S, £ZT, AKll &7
RU7<A L VBEHEOHEBER
L7z,

B. ARGk

1. Akll point mutant B F R I
F_(AKL1™*Y) D{ER
QuikChange™Site-Directed

Mutagenesis Kit (Stratagene) @7
o ha— 2> T, template & L
T pRS315-AKL1 % FIV T PCR #4T V>,
EREASSRAI FERER LT,

2. Arkl I 75 2 I F (pRS315-ARK1,

BEF: chromosome DNA % template
W FROT T A ~v—%FWTPCR %
1772, 7233 PCR 21 Pyrobest® DNA
polymerase (Takara) % A\ 7=, PCR
PEM % EcoR1 THIM¥r L. pRS314 @
Smal/EcoRl site \[ZHA L,
pRS314-PRK1 % {E# L 7=, pRS314-PRK1
I% Xhol/Notl THIWT L, A ¥ — h&EB
4y (3.5 kbp fragment) % pRS315 %
7~ 1% pRS425 @ Xhol/Notl site (ZHf A
L7=% D% pRS315-PRK1,
pRS425-PRK1 & L 7=,

4. Panl-HA IR 7F7 A I K

(pYES2-PAN1-HA) DIEE

pRS425-ARK1) D4

B%£E chromosome DNA % template {2
TROTF7A=—%HWTPR %17
~7=, 728. PCRIZIX TaKaRa Ex Taq™
(Takara) Z V> /-, PCR E®IL
pTargeT vector (Promega) %AW T
TA 7 a—= 72TV,
pTargeT-ARK1 Z{ER L 7=, &RIZ
pTargeT-ARK1 % Xhol/Notl THIMET L.
A % — b4 (3.1 kbp fragment)
% pRS315 F 7= pRS425 @ Xhol/Notl
site IZFA L7 b D% pRS315-ARK1,
pRS425-ARK1 & L 7=,

3. Prkl #H 77 A I K (pRS315-PRK1,

E%£ 1} chromosome DNA % template (Z
TROFZ7A ~—%BAWTPCR Z1T
-7, 723, PCR (2% TaKaRa Ex Taq™
(Takara) % AV 7z, PCR EE#I3 pGEM-T
easy vector (Promega) AV T TA 7
B—=1 7 %47\, pGEM-PAN1-HA %
fE®4 L7=, ¥RIZ pGEM-PAN1-HA % NotI
THIEr L, A % — F#EB4r (PAN1-HA:
4.5 kbp fragment) % pYES2
(2um/pGAL1/URA3) @ Notl site (¥
A L7 D% pYES2-PAN1-HA & L7z,

5. Panl-HA @V EE{L D H

pPRS425-PRK1) D5

Panl-HA 2 BB 3 58 L LT,
pYES2-PAN1-HA % M A L /- TR H B (A
RV, MECEREHICH DEERE S x
10" cells # SG (2% galactose, 3%
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raffinose, ;-Leu, -Ura) H%#h 30 ml
IR L, 30CTARFRER L=, £
OIERIE L LE L, € OB A G IRE
AR TR LIk, 4 10%TCA TH
B@BL 4 CT309MA Fa—F
Lz, £DO%k, £&E L, TE buffer (10
mM Tris-HC1, 1 mM EDTA) (pH 9.5)
T 2[E, TE buffer (pH 7.5) T 2=
Peig L7212, lysis buffer (10 mM
Tris-HC1 (pH 7.5), 1 mM EDTA, 1%
Triton X-100, 0.1% SDS, 1 mM PMSF)
ICERR LTz, Z ORRIRICE Y o
HTAEC—ZXZMAT, 4C. 30457MH
JRF0 L7, 20,000 x g, 20 9rfliE
DL EREEZMRfHEKE Lz, 20
fafhH#&(Z anti HA agarose beads
(Sigma) Z#HML, 4°CT 12 Bl A ~
FaX—pFLk, EbIZ, BLL, £
DYLBIZ Sample Buffer 2Nz T,
100°C, 5 #MOBUEZIToTz, £
Ok, B L. £D_EiE% SDS-PAGE
(7.5%) IZX YV RELT, kEVEDS
Vi immobilon—P membrane
(Millipore) (Z transfer L7z, Z ™
membrane % blocking solution (5%
skin milk, 0.5% Tween20, TBS;
Tris-buffered saline) PT7 11 v ¥
Y7L, 1IRHLEL LT rabbit
anti—-phosphothreonine antibody
(Zymed) ¥ 7213 rat anti-HA anfibody
(Roche), 2 KHifd L LT

peroxidase—conjugated goat

— 33—

anti-rabbit immunoglobulins (Dako)
¥ 71X peroxidase-conjugated
rabbit anti-rat immunoglobulins
(Dako) & FHV T immunoblotting %17
~7-, & 5T, ECL reagent (Amersham
Pharmacia Biotech) % AW T{LZFE%
¥ &4, Lumi-Film Chemiluminescent
Detection film (Roche) IZEEYL T
i Jus ) O

6. Lucifer vellow (LY-CH) @ HUAZ~
X ECRTERIC 3 HEER O HER K 90 u
1210 pl1 @ 40 mg/ml @ lucifer
yvellow CH (Molecular Probe) /K{&#k
ZEHML, 30CT2RfMER L=, ¥
M., #£% L, phosphate-buffered
saline (PBS) T 3 [E]#kif L 72 &2, PBS
(R LT, T ORI A HOEERIK
5 DMIRE2 (Leica) TH#IZE L7 (FITC
M7 4% — LBS),

(fREE D)

R TIIBHHFIIFEATT. £
ELTENOBERWS, LIzR-> T,
fR BRI O Z LB E LR,

C.H#%E -BR

AKLI OERBBENBERICT KT~
A roittEd 52D Z EBBALNE
#rofz (Fig. 1), F£7=. ALl BT
vy rar—%7FIFAIF
pRS315 AW TRHEETHLT FU



T=<A T UTHERBO bz &b
b, BERT R T4 L UoiittEr G
HITIXEF AP OMEA Akll L1
BEELERTAETTHATHD L
EZz60% (see Fig. 3),

Akll X F D7 I/ BEEF L0
no, =y K¥A h— ZOH|#EIZEE
535/ AvEH=rFF—¥E
LTHam 5N 5 Ark/Prk kinase family
BTV, LALRdb,
Akll OBEEEIZOWTIXIZ E A CREHT
SRTWARW, £ZC, £7 AKIl ©
BREBRIZLIAT F)T~A v 8iE
BERERICBITS ALl OXF+—BHE
HOME 257D Akll OFF
— P KA AL v AERE
(Ybr059c™®) #EHT 5772 K
ZVE® L 7=, Ark/Prk kinase family
X9 _T N Kgflicx F—E FAA
YEHLTEY, Prkl OBEITITZ
DREAAPITALETD 158 FED
TARTXEE D) OFarr (Y)
~DBBIZE > THFFT—EEEIHE
KTHENRMONTVWD, Akll D
BaIiX, 181 FEEDT ANRT X B

(Aspl81) MBI HIZHIET DI i,

CDTART XU BEFul il
BLU-AERE (AKI™Y) 2EREH
EREIS COBBOT RV T
A TR T BRI B L
ERIBEThoT (Fig. 2), 123,
#ik3 5 X 51T Akll X F—PEK

AETHIE, BEU Aspl8l BZD
X —EEEICSNAR I L 2RERL
Tu 5 (see Fig. ba), —DOIZ &hnb
Akll BEBRIZEAT FIT<wA T
MHEEEIZIT Akl O X F—EiEMEN
VETHhHDLEEZDOND,

Akll X Ark/Prk kinase family {2
BT 5 Arkl B8 X U Prkl & HREMEDO R
WHFF—EFKASLS U ZHFLTWNSZ
e, Arkl B LR Prkl & RO
BEFTHLEEZBALND, T T,
Arkl 713 Prkl 2 HEHRT HEBEFD
TR)T=A T o HESY
7=, EOFRR. Arkl WHEREER
DRBRZHEITIXBERLERRBE TH-
7=, Prkl EREHEERLT AKl] BER
BRLVEIBVLOOBELNRT K
VT7~A T omtEx LTz (Fig. 34),
% /-, Ark/Prk kinase family %
FHRBEXE-BEROT R T <A
VUoBEMER LA, Arkl K
BERIbDTNCEVREEZRL
T=DOHToh-oT=703, Akll £7-1% Prkl
ERBLEERBETIE LI AVERSE
L7 (Fig. 3B), L7=d3-> CE:f}
KB ATFIT<A o BHEOR
HIZ Ak11 & Prkl 3@ EEICBI S LT W
05, Arkl OFEERDRNLDEE
Zbhb,

Prkl % Slal/Panl1/End3 complex &
D Slal BLWPanl 2V UE{LL TZ
@ complex DB {RET HZ LIC
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XoTz v FH A F—TREAITHI
MLTWVWELEABRTWS,
Slal/Panl/End3 complex |XfiZRf3 5
L EOWRER KD -, Slal Tk
End3 XK L/-ME=> F¥ A1 b
— U AREMEV, 7233, Panl [ZEERE
DOEFEIZ VDT VB THD, *
Z T, Slal X WEnd3 #ENLEThKX
HBLEEBBOT RV T~ v U B%
A2, TO/E, Slal BLO
End3 D& KBERIIEERT FIT
<A romtttEERLE (Fig 4. %
7=, Slal 3 X 'End3 & RABERICE
NEX ALl Z@FEHR ST THMHEE
DOLERITIBD N7 (Fig. 4),
INHLOFRERMS Akl BEHIZLD
T RIT~A v FEEHEEBIERICIE
Slal B L WEnd3 OFEELSLETH D
tEZLND,

Akll BBHRIZEDT RV T~A v
HEIZ Panl 38 K UfSlal @ U 1L
#4r L 7= Slal/Panl/End3 complex @
FRBES IS L TV A ARESRE XL
NI=OT, KIZT, C KR HA-tag %
#AE X7 Panl (Panl-HA) % FIH
HEER A VT Akl R B8 Panl @
U UBRMLICRIZTREBERI LT, £
DRER, T RV T <A LUt dRT
Akll 3B X U Prkl OERREERIZES W
T Panl-HA BRE® ) B{LOEE
MB NI, T U T~<A 2 Utk
BIRE 200 Arkl OEFEBS LAk
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O AEERE (AKII™Y) OB RERIT
Panl-HA BEEHE DV VB{LICFHEY &5
X Igho T (Fig. 54), LA EDORERIT
Akll BBEHRIZLHBT NV T~
Mt M52 Panl OV E{LASE 5
HZELEBMITABRLTVD,

Prkl OFmEBHRIIMROT > FH A
F—Y AREOETR25|EEZTZ L
BEHNTWAHH, Akll EHFEBE LT
¥ RY A b= RICEZDERIZD
WTREH LFlixiv, £2 T, 8%
3 lucifer yellow OFUAA A FEEE
IZ Akll BB ROWMET KA
h =y 2gEZRFT-, TORER, Akl
BRBEIZL D lucifer yellow OEGA
HBEOBABED 5 (Fig. 5B) .
Akll B R EHEERED Slal KIREER L [
Ricz v R A4 F— RBEPETL
TWAIEBRALMNERST, Fio,
Fr—PESER-L2VWEEILN
5 Akll O RERE (AKL1Y) OFm%
HERTHEZ Y KA b=V 2ADE
EREH Lo (Fig. 5B), =
NEORERMNG, AklL (X Prkl & R
iZ, Panl ® Y Bi{Z ML T
Slal/Panl/End3 complex @ fi#Bf % {i£
EEERZLIZL-oTHBOT K
YA b= ABEZAICHBELTND
HLDEEZBND, .

BEfFAIARIZ 3V T Ark/Prk kinase
family @ Prkl B8 XU Akl1 237 KV
T A v oTittEE SR ICB S5



ZENBALNE RS, HILEAMAY
T IX adaptor-associated kinase 1
(AAK1) FB X cyclin-G-associated
kinase (GAK) 7% Ark/Prk kinase
family & LTambhTW5, F/-,
AAK1 @ m& % R X

receptor X2 low-density lipoprotein

transferrin

(LDL)-receptor related protein 72
EORBEBEOZY R¥ A b—T R
ZETIEIZEb@EENTVS,
£ZT.kE MIRICBITAT FY T~
A v T E IS~ D Ark/Prk
kinase family OB X579,
HEK293 #AZIZ N KImiZ HA-tag % HLfE

=XH7- AAK1 (HA-AAK1) Z# A L (Fig.

6A). 7 R UT~A v RBEME R
Lz, EORER. MKl 2HEB TS
HEK293 #fa b7 N U 7 <A o itk
%7~ L7z (Fig. 6B), F7=. HEK293 ¥
R D #7253 Hela MIRIZIHBWTH
AAKl BEBRIZEDT YT~ >
MHPEA #ERR S 47z (data not shown),
UEDRERN G, BERMIAD A2 67
B FARZIZIBWT Y Ark/Prk kinase
family 237 F ) 7 <A o U iHE#E
ICRESLTWDRIEENRE X LN D,
AHFRIZBVT, Akll OFEFBHH
HFBERIZT FV 7 <A > UittE%x
ExHT LAHBALTZ, AKLL X N X
wicxF—E FAS U 2ZHBLTEY,
FOT I BEI LEOKFENL .,
Ark/Prk kinase family IZ®@T+ 5tV

PR~ EA BT
V5, Ark/Prk kinase family (Z/&§
ZEAHEL LTAKL BAMT Prkl B &
W Arkl 36TV A3, Prkl B X
O Arkl BENENRLR5EOHRZ Y
VBETAZENREIhTWS
ABFFIZEVT, Prkl OBBEBIIEE
BIZT RU T UitER 5 27
LD, Arkl OEBERIIBEFOT F
V7= BRI RE S AR
Mo7z (Fig. 3A), Z OFEFRIL, Akll
2% Prkl L RIROBETT K 7~
T UMRMEIZBE b o TV 5 TTREME &2 7R
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Figure 1 Identification of 4KL/ as an adriamycin-resistance gene. (A) Restriction map of the genomic DNA
insert in plasmid AR13. The thick black line represents the vector pRS425; the thin line represents the genomic
DNA insert. Vertical lines above the genomic DNA insert indicate the restriction sites used to generate different
subclones. The ability of three subclones (AR13a, AR13b, and AR13c¢) to confer resistance to adriamycin is
indicated (+, conferred resistance; -, did not confer resistance). ORFs are indicated by arrows that point in the
direction of transcription, with the name of each ORF given below the respective arrow. (B) Sensitivity to
adriamycin of yeast cells that harbored plasmids with the indicated inserts. Yeast strains (W303B) carrying
plasmids AR13a, AR13b, AR13c, or pRS425 were grown in SD (-Leu) medium that contained adriamycin. After
incubation for 48 hr at 30 , absorbance was measured spectrophotometrically at 620 nm. Each point represents
the mean value of results from three cultures with S.D. (bar). The absence of a bar indicates that the S.D. falls
within the symbol. (C) Effects of overexpression of Akll on the sensitivity of yeast cells to adriamycin. Yeast
cells were incubated in the presence of adriamycin for 3 h and washed with SD (-Leu) medium. Then yeast cells
were grown on a plate of agar-solidified SD (-Leu) for 24 hr.
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Figure 2 Akll kinase activity is required for the acquisition of adriamycin resistance. Yeast cells (BY4742)
harboring pRS315, pRS315-4KL1I or pRS315-4KLIP"*'Y were grown in SD (-Leu) medium that contained

adriamycin. For further details, see the legend to Fig. 1 (B).
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