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RFMBERZHE 7054 N4 Vv BRZH
NG D RBER cis2%8 AR O BIEE & AT

B2 FA kR XN B BE EE BT

WP RFERFHREEEHE

(58] . A% ‘&R
EARST P T RXAERT 7 — 5 — 1
TR R IR LB H % (078 — 382 — 5442)

CERk124E 1 B18B %)

TSI L 740 ) v EEAKREERKRLT
ANV == ViEREEEST S, ANV Y = o —
V3, IRTOEBEMICBVWTHEICREFEEINT
B, HERERY oIl aE-—DANVY =2 —
) VBIETHELT 5, SiEifEE 2 R BRI
FHERZEA VY =2 — ) VEBIEFERELLBES
EEILK, WE OB TOMMIC I EE RTINS
WA, HHIMESERE L 7054 F4 4+ vEERZH%:
mlfc, CORRICHEDE, RENMHIERERZEL 7o
54 KA 4 vilBlESZH %R T cis (chloride-and-
immunosuppressant-sensitive) ZF{ADOHEEEZT-
too cis2ZRKZcisKBRRICMA T, MlRESHE
H, cell wall integrity BE &R L7 cis2 BT
R2RDI A Y vEEAEI - F LTV, cis2' s
FHEEIBIE TR, TEEEERZ S bRE 1ih -
e, 7954 FA 4 vlRZHER LG, cis2ZR
KB L Ccis2 Bz FHEAED 7 05 4 F A 4 vl
SZHIBERIEEERR > A VY = 2 — ) v OREFE,
HBVEFPmklwy 7*+—¥¥HRT7 > 9 —¥TH B
PmplOBEFEFic L vilEans, bk, %
BRI o514 K4 4 VRSB, 2R8I+ VE
PEENLTHNY =2 —Y) v EPmklwy 7+ F —
BB XD ERMICHEEAZI TR I ENTRBEN
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BNy =a—) v IEREYO PR RICEE I
BHETS Ca** /HVEY 2 ) MREWERENR ) ~
BILBERTH 5, Fi, PRHFRERDALSTLHD
HBICECHEAEL, BROPOE NIEZTNTOER

EMcBVT, ERCREINEHETHE LN
MonTWa" P, GEIEIES 7 o) & 2 (FK506)
BIUOYIuxE) VAR, 467740 ) vEES
EEERL, Ay =a—) vORBEEEEHEST 3
itk REFMGHWER £ RIS 2%, HE, SEN
FIEAHOWAEEERICID ANV Y =2 — ) VMl
WML, FHBAERL, 7~ — v 2B X UHEN G
KB EDERLHIEICBEG LTV S LML MITE
NTEI, IO DOEFISHRIEREIC BT s Ay =a—
Y v OERAREES T LAV THOPICT 31T, &
Wy = a—1) v EBEEN BT AN FEHEBB LU
RIEL, ZOWRELWITT S LA RTHS, L
L, EROHELENFEDS 3 VISEHMMERO
ATRENFTERE, Bihd s 3RETH -
120

PDEIRERE (Schizosaccharomyces pombe) 3,
WA FBEFHIE DAL EN I E T VEYR
LT, MR E RS & DAk
BEDFRIICEHER L T & 7o P REBERHIRGIC SO 2R
EER S €T OETF OEHICE T B a8
Hons, MREEEEEYE 7054 MM 4 VB2
Mo VAR, CORBEBRAINVY =2 — 1) V#iiE
T (ppbl") ZWIELBEELERTH -7 M5,
SERBRICBVTHREBEIRIES ANV =0 —) YD
BROMEEELE LTERT A EMRENELYY, 20O
ERHERICEOE, M EEIcA VY =2 - v
WETHAHEREK, TULERENFECLVEFR
AHEL B AERETH 27 054 MM 4+ VllEZMES
Ry ZEEIX (chloride and immunosuppressant-
sensitive (cis) mutant) O BEE & BT E1T - 7o,
IO DERETIE, MEEHEes7 o4 K14+ VR
iickBWVWT, Av=a—) v L EEENICBE T 58
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ETEERNEI>TVWRT ENTFRSNS,

A, ik BosEREDS bE L WHIRREERYE
B & UHIBBERE 2R T cis2B BIKIC D W T OB
REHES 5, '

D I ~
1. ERUB BEREBLURE

ARRETHWIARERKEZ L TICRT, HM123
(hleul, BHERER), KP8TT (A leul cisl, cis2Z R
%), KP502 (hleul urad cis? ::urad*, cis2 Bix
THER), BEMEOEEICIYPDEM (1%
yeast extract, 2% polypeptone, 2% dextrose)
BLUEMMEEH 2RV, SRBERORBETEN
BEIZMoreno 5 (1991) O HEDIZRE > TIT - T,
NEBRHROMELRIFRRY F U 4EVICL->T
fT-7:0c FKOOGIIBERER TE I VHESI N, &7
FHPR S BIEIC D W TidSambrook 5 (1989)
SDOHEVICE-TIT- 0

2. cis2ZERMEDOHIEE

=rv v 77 =Y v (N-methyl-N'-nitro-N-
nitrosoguanidine) TRAZRELFER L Lo REER
EPAEBRHMIL23 (W leuwl) X2V —=v 7L, 0.5ug
/ml FK506ic%td 3 &z > MgCl.0.16M iz xd
T EREEWERTEREE N L 7o, RO
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2T 12,
3. cis2" BT ruo—=v7r

FeBR Y F v ATRIC & U cis2ZE RIEE SRR R T
5475 —CHEER#RL, $a3¥E—-Tu2ZREKD
KAMAENET A 7523 F 2Bk, COBRBLAE
T2 BAEDRKNBIETTH 5 C & %Zintegra-
tion mapping KL DHER L1z, 54 74 F Y ki
& 0 BETFOEERTIEZRE L o

4. Bz FHE

cis2' B T E S HFE M # 2 12 X 5 one-step
gene disruption'®iZ X VT » 720 cis2 BIEFOH
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WHTEEHBIHEELER L., COMET2EHK
L EERR L, R ET, REEREKTFRIC
integration ¥ N EERBEZHREL, PO T R
T - leo BIETFHIBORERIY S N1 7Y 51 €—
v a YBXUPCRIZL DT 1,
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5. cell wall integrity #E

#§9%TE buffer (10 mM Tris-HCI, pH7.5,
ImM EDTA, ImM 2-mercaptoethanol) T#E#
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nm OBOLREE EZERNCRIET 2 E CHilamigE € =
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) VARFRSETH, EHICHEBLEL L h -,
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MERLE (K1)e 4, 2054 KA 4 VEZH
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Cis2 BT ABET 20, cis2ZERELELH
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BRAOXRBEI AT T 2 &/NOWH OEERS| % RE
LicE A, 6,3125EE X Dopen reading frame%*
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4. cis2 BIxTHE

cis2 BIET OBEELIRT T 5720, BIx
FHIEAEIT > 720 cis2" BizF Dcoding regi
onD—%Eurad*<—h—CTEBELICHEET,
PRI D fEiAMla e B s ¥/, T L
TE LNz~ F oA 2 Ao /M T
FET-7e WTHDOFOInO6H, 400
T4 _RTEBARETH -, U LOBREK
D, cis? BIEFHRERAHEBERFTREV
1 : cis?ERADERR EHVHIBA L F2o cis2 BART IR 13 S B M
CisOERK I RENEIEBRIE P> 7054 FA4 4y  FKOITEIRIUA RSB - 1008, BAEK
BRSZMERT, $XTYPDEMIT, FKS067' L —t  psE@wiER0 2MMgCLA S L TAB AR
i3 FK506 0.5¢g/ml %, “/Z ogzRY v (CsA) 7 ECHBD, 1054 FA 4V BREHTS B

L= hECsA S0u kXY EET. HosRE Nl (K4B,

100 5. Cis23A Y vENHEINVY =2 - ) U
wi TUv .y T F—UREKEDBIETFEN

8 FEAER
X 60 Cis2BERAA & cis2 Bin T-HEEMR I BRI TR
E . BALRIA VY = 2—) ViET (ppblAC)
O 40 cis2 ZBERBSELLEAH, ThASOKD s O
54 P44 vBEESMESNL (T5) —
20 5, BAROH LY = 2 — ) VBETF (opb
1Y) OBBERBETCR OIS BHBRED S

vt 12, Pmklwy 7%+ — ¥
BicsOWTHEIRT &L LTESEBTONT
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BXU=y 7+ F—€¥FF—-¥DOFIFV}H
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wi Cis2

3 : cis?2 EREOMIEREE
Ml YPD ¥ T2TCTR#E Lo /
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A
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a.*t

+ FK506

+ FK506
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RET),

£ K
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b :cis2'BIzFENNI=Za—
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ZRL, MIEEERCE—EOERER %, E
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BRRMBE B, #-T, MERE Mlakitslo
ISR ENEFICETEIN S 0T, HIEY
T U CHIR B S IEHEICHRES 2 C LV EETH B,
SREER 7 L3 SEERE X N 72 Cis2/ Myos
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Isolation and characterization of cis2, Schizosaccharomyces pombe
mutant, which 1s sensitive to immunosuppressants and chloride ion.

Yujie Xia, Yingjie Zhang, Yabin Lu, Reiko Sugiura

Department of Pharmacology, Kobe University School of Medicine

(Director : Professor Takayoshi Kuno)

Calcineurin is a conserved

Ca®* /calmodulin-dependent protein phosphase that plays a ceitical role in Ca®** -mediated
signaling in various cell types and is a target molecule of immunosuppressants, FK606 and
cyclosporin A. Fission yeast cells lacking functional calcineurin (Appbl) are viable: however,
showed cytokinesis abnormality and Cl -sensitive growth defect. Wild-type cells treated with
FK506 showed an identical phenotype to Appbl, suggesting that FK506 inhibited calcineurin
acttivity in fission yeast. To characterize regulatory pathways that overlap with
calcineurin,we have isolated mutants that show Immunosuppressant-and chloride
ion-sensitivity (cis mutant) in fission yeast. We have identified 5 genetic loci (cisI-5) that
display its mutant phenotype. cis2 mutant showed abnormal cell morphology (multiseptated,
and branched). Cells displayed increased sensitivity to [S-glucanase . These data suggest that
cis2+ gene is involved in maintaining cell wall integrity. cis2* gene encoded for a type 2
myosin heavy chain. cis2 mutation was synthetically lethal with calcineurin deletion,indicating
that cts2* and calcineurin shared an essential function for cell viability. These results suggest
that calcineurin plays an important role in cell morphogenesis through regulation type 2
myosin heavy chain.

Key words : calcineurin,immunosuppressant, chloride ionm, type 2 myosin heavy chain, fission

yeast
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