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Figure 3 Involvement of members of the Ark/Prk kinase family in the sensitivity of yeast cells to adriamycin.
(A) Yeast cells (BY4742) harboring pRS315, pRS315-AKL1, pRS315-ARK ! or pRS315-PRK ] were grown in
SD (-Leu) medium that contained adriamycin. (B) Yeast (BY4742) cells lacking Ark1, Prk1, or Akll (ark/A,

prklA, and aki]A, respectively) were grown in SD medium that contained adriamycin. For further details, see

the legend to Fig. 1 (B).
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Figure 4 Relationship between Akll and the Slal/End3/Pan] complex in the acquisition of adriamycin resistance.
Yeast strains (BY4742, slal/A, and end3A) harboring pRS315 or pRS315-4KL/] were grown in SD (-Leu)
medium that contained adriamycin. After incubation for 24 hr at 30 , the 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.
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Figure 5 Effects of overexpression of Akll on the phosphorylation of Panl1-HA and the endocytic uptake of
lucifer yellow. (A) Yeast (BY4742) cells expressing Panl tagged with HA at the carboxyl terminus (Pan1-HA)
were transformed with pRS315, pRS315-4KL1, pRS315-ARK1, pRS315-PRK/ or pRS315-4KLIP"*"Y . Pan1-HA
was immunoprecipitated (IP) with anti-HA agarose and immunoblotted with phosphothreonine-specific antibody
(c-phosphothreonine; upper panel) or HA-specific antibody (a-HA; lower panel).  See text for details. (B)
Yeast cells at the logarithmic phase of growth were incubated with lucifer yellow for 2 hr.  The localization of
lucifer yellow was visualized with fluorescein isothiocyanate (FITC) fluorescence optics. The fluorescent images

(LY-CH; upper panel) and the transmission images (lower panel) are shown.
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Figure 6 Effects of overexpression of AAK1, a member of the human Ark/Prk kinase family, on the sensitivity
of HEK293 cells to adriamycin. (A) Immunoblotting analysis of HA-tagged AAK 1. HEK293 cells were
transfected with pcDNA3.1-HA-AAKI1 or the pcDNA3.1 empty vector. Each lane was loaded with whole-cell
extract from the indicated transfectants. (B) Sensitivity of HA-AAK 1-expressing HEK293 cells to adriamycin.
Transfectants expressing HA-AAK1 were cultured for 3 days in the presence of various concentrations of
adriamycin. Each point and bar represents the mean value and SD of results from three cultures. The absence of
a bar indicates that the SD falls within the symbol. ECs, for cytotoxicity was defined as the effective
concentration of adriamycin that caused a 50% reduction in cell viability relative to non-adriamycin-treated

controls (which represent 100% viability).
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RAFBFFENRRMBIE (LFHWHE ) 2 7 FRER)
(5348) H7EREF

SiRNA T4 75 ) —& T2 A F Lk RIZ x4 2 Iz M e 7E K] - 0D e e O # 5%

SHERFEE B BB RAERFERFEREFIIRER B
(BAHFEE &iF B EIERFRFREEFFERBE)

SiRNA 4 77V —% AT AFAKBBEEICEELE X 2BETHER
BLizé A, BEMENC L > THRO A FAKBRRZHICERY 52 58
FLLT23BEHFICFRETDZLICHTI Lz, £OFITIE, ERMHNIZL -
THIBIZ A FAKBERZTHEL 5 2 28151 & LT 10 f (CNTNAP2, USP15, SQRDL,
GNB4. CXCL14. IL13RA2, STC1, GDF5, CPZ, CFI) . iz, ZEIRIMHIIC L - THE
fRiz A FLKERIME S 5 2 58 {m+ & LT 13 #(STX5,CCL27,L0C91664, AKR1BI,
PSMD2, LONRF1, AKRICL1, KIAA1833, HEMK1, LOC124446, WISP1, RP3-340N1. 3,
CLECIA) BEERh TV, SEELN-BEFHNa—FT2EAEIEIEOL
THAFAKBEEICEETSZ BRI LOTREANEZLDTHY, AF LK
SROMIRE MR B S X OEROESMEOMIBICHEERFENN 2RET 5
borBbnd, KIERFERDORZ Y —=0 ZJHEICH_ATIVREEICHRMET
HBEFHEZFRETHILENAETHY ., 5%, AVAT AL THL DL
EMEICTHREMICEEESE LS PEBFHVRIEIND LD LHIFS
5,

A. FFZEEBY MENEET OBETFHZ RN

INET, AL siRNA BT Z7 X
2 FOoFAZ7Z Y — (SBI #t) %L
F A NABPIEIZ L > Tl MHE#
AlfE (HEK293 k) (Z3A L, FEEH
HIZ L - THIBR D A F L KEBIEZ M
CERTRIETEBRFHEDOAST U —
=y T it T e R, LirL, AT
KERAE & IR RS ED L T L

DR E, HERIZA F IR IR
BEEZDHe FE2RBETEZMEERNIC
A2 V== ¥yvaldicid, RS
ERFROBEPLETHoT, £,
SBI # siRNA 7 4 7 7 U — &
Affymetrix £t~ 7 a7 LA DOF
v 7'M oligonucleotide & [A] UEALEL
5% siRNA SR ZEECF & LTRHWD Z &
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M, £D siRNA EAIZ L » THERH L
ROEBLETORBEN+ICHME S
Rinole e bRBICBOLLN, £
T, LV EEICRET ORI
TALHITHA &7 Qiagen
D siRNA ZA4 77V —&2HW\WT, AF
NWIKBEZHICEEEEXL2EBET
HEr@BENICRA7 ) —=v T L,

B. EBRAGIE

1. ARAEEE

b b A5 2 B 5% HEK293 #E A i
Dulbecco’ s modified Eagle medium
(DMEM) {Z 0.06 % L-glutamine, 100
U/ml penicillin G sodium, 100 pg/ml
streptomycin sulfate B L T* 10 %
fetal bovine serum % #&f0 L 7=8%Hh
ZRWT, 37 °C, 5% C02 fF7E T T
#LT,

2. siRNA /w7 89 EFRAWIZA
FAKEREEZHICR e
TRED R R

96 well plate @4 well {Z 400 nM
siRNA IR ATAHR 2.5 L (Ri&#BEE 10
nM) B X 3% HiPerFect reagent %
EHT5H OptiMEM ¥AHK 12.5 uL %R
fmL., =R T 10 oA »Fa~<—F
L7, & well 1Z1X10*cells/75 puL
7> HEK293 #ifaz &R L, 37°C. 5% CO,
FET T 24 BFlIE®R L=, £ D,

10 uL DL A FUKEBEIR (RtER
BE3 pM) ZEIIL, &I 48 Byl
# L7, MRROAEFESRIX, 10% alamar
blue Z &4 9 %5 DMEM ¥5#1 70 puL $ T
2~3 FFRHREHE Lok, & well P OH
¥ 58 B ( excitation, 544 nm,
emission; 590 nm) ZH}K T L —h
— A —TRETHZ LITL- TR
s

3. siRNA PR AZ L B A F L kERIER
Fﬁ'ﬁ@ﬁﬁ_

EEE 2 LRIERIC, siRNA ZEA L7
HEK293 #ifa & 24 RFfEIEEHE L7,
ERE REBE 0, 1, 2, 3, 4 pM)
DL A FNLKBERM L=, AFNL
TKERALER 48 BEfIfRIZ, AL A F LK
$RA S Tori) 5 10% alamar blue %
4475 DMEM 5Hh 70 pL (ZA8H L 2
~3 Bl L, FO®%., & well
FOHETREE (excitation; 544 nm,
emission; 590 nm) &Y 7L — kY
— A —TCRETHZLICE > T~
(O

(P i~ ELE)

AR TIIE e CIXERET, &£
e LTt MEBMROALEZHWD,
L7=23-> T, Bl COREBE* LEL
L b,
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C. R -EE

1. BEHELMH END Z LI L o THl
WA FAKBEZHEIZE X LB
- DR

Qiagen #£ siRNA 74 7 F U —iZ,
Bl X< TWHBEETEY
(%1 7000 f) ZEEHVETHEM_AE
£5 RNA 23 96—well plate D% % D well
Iz 2 T2 A2TWS, £, 0D
siRNA IR G AR (&R 10 nM) %
ZHE M L 7= HEK293 #lAR A #9 50
~60%D A FEMEA R A FLKER (3
M) TR L, 48 BEIBICATREY
A7z, & siRNA AR D A F LK
SRICxT HAETFHEIL, siRNA BAIZ L
BHAFNKBRESHEOES N (AF L
TKERALEREE D gene siRNA H AMAE D
WHE / AFALKELERHD
control siRNA B A 0D 8 Y654 BE)
% siRNA AT X 2 MBS s #i ) 58
(mock JLEEEED gene siRNA AR
OE TR / mock HLBEEED control
siRNA ARG D EETREE) THID R
TAHIETHEHHLE, TRbb, &F
R1E2EBIEOEN 1L ECRD &
Z ORI A TV KERMHE A, W12,
1 LLFIZ72% L ZOMBIZEW A F L
KBPESZHEEERLEZEIZRD, B
7000 fED siRNA REBHREENEh
A 7= HEK293 #ifad A F /LK ERE
PHICH T HEFREZB|L A,
0.5 LAFDATFE A LT siRNA H A

kA 146 FEFET 2 Z LICZI LT
(F—#r&F), ZhbOfialcy
AIN TS siRNA OIERYBIEF I,
B <D Z LI X > T HEK293
fRIZ A FAKBEEZEEE 2D
BEEFEeEXOND, LL, BAZ
A7z siRNA IZBEfR7e < . B AR E 028
RER A PIT L » T AF KB
PG L-MRESEENDATENED
BETERW, 2T, SERIEEH
7= 146 FED siRNA DG | A IZ i
bEWAFALKBREZMEELE 2T b
i 15 fE (Table 1) @ siRNA {RE AR
A F N Fh HEK293 #ARIZ B8 A L7z
D&MD A F A KRIZH T D RE
AR L, TOMKFR, 15D D
+, 10 fili (CNTNAP2, USP15, SQRDL , GNB4
CXCL14, IL13RA2, STCl1, GDF5, CPZ,
CFI) @ siRNA ¥ A A3 HEK293 #EfEIZ
AFNKBEBTHEEZEXDH I LB
fesR X (Figures 1-1~1-4) , %
(2,10 D siRNA A @ O USP15,
GNB4. GDF5, CXCL14 F7-!% IL13RA2
O FEEIME) 1T HEK293 MBI IEE 12 &
WAFAKBREZHELX G X/ &0
b, INOEBEBET HEENTT
BEID A FIKBEMEITHT OO
BEEZDAREMEREZOBND,

2. BEAMHE SNDZ LiZk o THA
BIC A F kRIS 5 % B BB T
DR




EFE 1 LFEERIC, siRNA A MR D
AFNKBEEICHTHIEFELR
LA 2UTOAEFERETRL
7= siRNA E Affa % 37 MFET 5 Z
LRI LE (F—4mR&ET), £Z
T, 2 U EoAEFEEZMBICE X T
siRNA O F THIZm W EfL 15 fD
siRNA Z 3R L7z (Table 2), T b
siRNA OERBEFIE, BHRMF EHh
% Z LT X o T HEK293 MBIz A F v
KEIBTHEEZ G X HBIEFLEZXLLN
B, b 15 FED siRNA ZFNEh
HEK293 HifRIZ ¥ A L T A F/LKER
BEEEBRNLEZLEZA IO b
13 F& (STX5,CCL27,L0C91664, AKR1B1,
PSMD2, LONRF1, AKRICL1, KIAA1833,

HEMK1, LOC124446, WISP1, RP3-340N1. 3,

CLEC1A) @ siRNA i A 7% HEK293 #f
RIZ A FAKBHELZ G5 XD Z &M
R & n7- (Figures 2-1~2-4) , %
DOHIZiZ, aldo-keto reductase % =
— F L testosterone MHRIZBE G
% AKRICL1 33 KX TF AKRIB1 R &EEN T
V7=, Testosterone (LB fg~D A F L
KEOMYAHKLICEHE T D
gamma—-glutamyltranspeptidase @&
R EREIELZEBMOENTEY

(Tanaka, T. et al, 1992), aldo—keto
reductase DFRBINH| LT H1DET
AFNKBRZMEICEE LTV D0
bahzwy, 72, VBETH ST
TX RrBErMaEr» RS D

EEEAETAHIRAKRY R—+F A2
(PhospholipaseA2, PLA2) # =3 — F
4% RP3-340N1. 3 (DI EM 23 /AR (2
A FKBMEELEXD Z LR
Bz oz, A FAKERIT PLA2
OERBEAZHHEL, MRERENLDOT 7 X
RFrgolfl+ T ESE5Z &L T
faEMAsIERITIEBHMOLNT
Y (Shanker, G. et al, 2002) .
PLA2 OFEIMEIXMIREN L DT 7
X FUBEOEREMET5Z & TA
FKERTHEMEIZEE L TWBH T
EMEREZEZX LN,
SEIELN-BEBEFHENa—FT
ZEAHEIBIZOLETH AT VKRR
IS5 ENRLHTREN
LD THY, AFAKBOMIAEMSE
RIS X O o BL 1 B 4% o fig B
WCHERFERNY EZRETLILDOL
Bbha,

D. ZEICHR

Shanker, G., Mutkus, L.A., Walker,
S.J. and Aschner, M. (2002)
Methylmercury enhances arachidonic
acid release and cytosolic
phospholipase A2 expression in
primary cultures of neonatal
astrocytes. Brain Res Mol Brain Res
106, 1-11.
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Accession : Survival
Gene name —— Fuction of gene product it
MRPL3  [NM_ 007208 :Ln?itochondnal ribosomal protein 0.112
acyl-Coenzyme A
ACADS [NM_000017 |dehydrogenase, C-2 to C-3 0.115
short chain | _

CNTNAP2 |NM_014141 gontactm associated protein-like 0.235
USP15  |NM_006313 [ubiquitin specific peptidase 15 0.239
SQRDL  |NM 021199 ?;;f;c;(ta)qumone reductase-like 0.953
CXCL14  [NM 004887 c;Zemokine (C-X-C motif) ligand 0.955

guanine nucleotide binding
GNB4  |NM_021629 |protein (G protein), beta 0.282
B polypeptide 4
IL13RA2 [NM_000640 |interleukin 13 receptor, alpha2 | 0.284
TXNDC6 [NM_178130 |thioredoxin domain containing 6| 0.290
STC1  |NM_003155  [stanniocalcin 1 0.292
GDF5  |NM_000557 |growth differentiation factor 5 0.292
acyl-Coenzyme A
ACADM [NM_000016  |dehydrogenase, C-4 to C-12 0.293
straight chain
PDE10A  [NM_006661  [phosphodiesterase 10A 0.298
CFl NM_000204  {complement factor | 0.312
CPZ NM_001014447 |carboxypeptidase Z 0.313

Table 1. ZIEMHENIZ LY b MEFRHMIZIC A TFLVKBEEZHER 5 X
HETFREIND BN 15 EORKGT
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Accession

Survival

Gene name number Fuct|o-n of gene product ale
STX5 _ |[NM_003164[syntaxin 5 5.112
MKRN1 ~ [NM_013446  |makorin, ring finger protein, 1 3.392
ccLo7  INM 006664 chemokine (C-C motif) ligand 2 664
A 27 .
LOC91664 [XM_039908  [hypothetical protein BC007307 | 2.586
aldo-keto reductase family 1,
ARRIET  [NM 001625 member B1 (aldose reductase) sl
proteasome (prosome,
PSMD2 |NM_002808  [macropain) 26S subunit, non- 2.477
ATPase, 2
LON peptidase N-terminal
LONRF1  |NM_152271 domain and ring finger 1 2.378
aldo-keto reductase family 1,
AKR1CL1 |NM_001007536 S 2.377
KIAA1833 |XM_927367  |hypothetical protein LOC377711]  2.344
HEMKT  INM 016173 HemK methyltransferase family 0337
member 1
LOC124446 |NM_194280 _ |hypothetical protein BCO17488 | 2.298
WISP1  [NM 003882 WNT1 mducab!e signaling 2990
pathway protein 1
sialidase 1 (lysosomal
NEUT  [NM_000434 sialidase) 2.213
C-type lectin domain family 1,
CLEC1A  |[NM_016511 iatvher A 2.212
RP3-340N1.3 [XM 372769  |phospholipase A2, group IIC 2.208

Table 2. FEHMANZ LV b MEFEMIRRIZ A FKBEMELF XD &
TSNS LI 15 EORBRET
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