0719 HAMVARIoTHELENAF LW T 2 F VM V87 (p66)D
HEBRE L £ O RBRE

PEREE | SR EAF (BROKKFRE BEH)
JAMFEH  RIE —RY CREURHIRESG AW 7ERT)

B2 %5 LT 2 EMEATIE. ZORBREBEFCBVWTRELAOELPEI TV S
TUDREINTNEY, ZOEMEFETEANZZ AT DNTIE INETIFELALH
BAICE R TRV, . A

RL X TERBEYTH 5 EMRE Physarum polycephalum QEMETH 2 I 7V T A—
NEEFIVRE LT, MEIEA ML ACHLTEDLS RFFAKIEERL. ZOBED X
3T &5 0P ERE L. 2 LT, Physarum @I 2 V7 A— SHEEH K
SUETFICBEPNS L. MIEEE &R UCKRIREMIEA L HME L, BRETCESEVR L,
ZOMEMEOBRETHIEAT 7 F U BHOBEBRPREI D, ZhiltE>T 66k D TEZ
HOF LISV E, pb6 BEEICARFEIND L BHER L. X HIT. p66 DHEDIERE
BAGICEES PO F UMD AR L BEE L —B L EEFHER L. 7V F UBaELL ATP
CEOVEMERIELTNAI L., PB6 IZCNETICHAONTNWBELDRA MLV XY VIRV ED
Fik L 3R X2 RE 3 Physarum BEHO IV VT A =N 5B HEOEREA~ L1
T2L, AMLRICLZ P66 DFBIEASNRLRDILZROVE L.

D66 DB 71, T DA EIH% T 5 cDNA 28T, WHEF£H~ L5, p66IX T
NETCIHBEINTVWAEDZ ML R UNVELHHAM 2D =T FHOR MLV RY ~
NOBETH B LHEASPITRoT=. ZDH%, D66 DRIZFHEN. BEOT IV F V&Y
UNDBEEFE LTREES N Aipl LB THRAEDEWZ EBHBALE, £, invivo
P66 LHEAREESTVWBLELOND 2k DATFBE S DY VNV EDL2 &RV L.
ZOESIY (DNADIZO—=V T %1757 PA2 X =TV F VARSI VSVETHH T L
DBRE XN, S NDMIREMKE Dictyostelium discoideum t» & RN M iz 0= LIF
Bh2T72F VRSV VAVBELEVHRAMEZRTILEAP ok, T 5HIT, p66 B
Dictyostelium THHEBRLTWB L HRE L,

ZZT. pb6. pd2. T FUICLBMENRT 2 F Y - F A F I v I XOREEEZE S >
KT BT L EEME LT, MIBEAT pe6 ZRBHI ¢, TOHRER~/z, Physarum T
FREHEOBENWKEANY F—BRODP > TWRW =8, T DEBRITIE Dictyostelium 2 FN 7z
Z DR, P66 Z MK X ¥ 7= Dictyostelium Tld. ZOMBESRFMWHITh. ZRAELE
HphEEENE, SO Lh 5 pé6 BMEEARORASICES 3 3 AN RR S Lz B
COEEL APV RAGELOREIDVWTEEREMB I > THRN,

Xz hb AT LT, MR NV ADEZ S5NEE EiT, p66 OFRBITIIL> T,
JEE I BB Z F 0 —)V DNV I —AERFRBI S 2L, ZRIIEIEHENT Ca*
WEHEDOTOTA V¥ F—EOFMHEI 2 L e2HDPD . TNEDREH. AL R
587 B p66 DRBMFEAN L BY 2 EREEREE > TV I AREMDEZL SN D
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9719 HWAPMVARIoTHFEINLHLWT 2 F VRIS V%2 (p66)D
EBRNRE L F0ORBBRE

BB E | 2R 4T (BEROKLFAE BELH)
HRFZEE | R —BF (RRUERERIRIE A 50T

1. FEEW

RTRHE 2 3615 L T 2 WA Tl 2 ORBHEREIC BV TREA DB o T\ B T
EDBESINTNDED, TOBEFETIZANZILIIONTUEL. ChETIZFLEAE S >
TWRW,

T2 ld. THRMEY TP 2 EVEXSE Physarum polycephalum OB I 7V P A —)N & E
TIVRELT MEAEZ PL K LT ED X S RHKIEER U, 2B ED L 3 AT
HEFIZL 28 DDEMET Lize £ LT, () Physarum DI 7V 7 A —NhEEEESET
WWErND E, BEUWEREZRET L, M2 A5 U TRREMEA L ML L, BRET
THEEEV D L. ()20 MEDERTHIBA T 2 F > O ERRIEZ D, Zhic
HoTBk DA FEZDH DI VIV HE, p66 PTEEICARFEI NI L EMA L. X I,
(iii) p66 DML DILREZALITHED 7 7 F UMM D D Fi B L OHEZE L & — B L 72258 % 7R L.
TUFUEaEE S ATP EAEEZREELTWA T L. (iv) ps I hETIZMBN TN S
BLA2DAMNVRY UNEORGFLIIRNREZTE T, (v) Physarum BBAAD I 7V 7 A
=N SEHDEMBEALIMMETEE A ML RICL 2 p66 OFELALNZLLEZ L 2R
WH L= (1,2)0

P66 DIEE L EREZ IS 2IC T 27201, pb6 DIERLEITV, ZOLEICH YL T 3 cDNA %
/T BERSIZRANZ. ZORR. () pbIEINETICMEINTVWEEDINL XY Y
NIREOMEMEZ O 29 FIRDZ MV RI YN IETH BT L AL PITH 572, ZDE,
(vi) p66 DELEFHEED. BROT I F UHEES VSV EREF L LCREX M= Aipl L4
FMED NS EAHBA L 720 /2. in vivo T p66 LEAKREES TV LEZ BB 42k D
DFEEZYDH VNI EP2ZRWH L Z DR L cDNAD Y O —= & 4T 5 /= o (viii) p42
QRETIVFURES N VETHD L NTFREN. THSMBMRE Dictyostelium
discoideum 25 BEDMS Nizan =V LIFENZ 77 FUREEY VNV E LB WERM 2
RNE T EDRDDTz0 S 51, (ix) p66 H* Dictyostelium THRILTWHZ L EHLE 3,4
BRUGESCHEEH) o

TCT. p66. pd2. TUVFUIZLBMBAT I F Y - ¥4 F I w I 2AOFSIER S b
KT 2ENE LT, MIENT66 2MFBEE, ZOMWREASZ,

S BIZ Physarum X 7 )7 A—NIZZ ML ANE X b= L 12, p66 DOFEICHE > T,
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SR B A CBEE RZ b AR T 5 TN B T & & B ICIRZNICEIEi 705 A
L X B OERL AR 5TV LEREDD. CWAR L 2RY VY EORRFEDE
& 107 B ATRENE 2 B

2. MEHE

2.1. HEbial

ERRIZIX. BV Physarum polycephalum D BARE I 27V 7 A —N2HEE U TRWE,.
87 Y 72 B Aerobacteraerogenes ¥ 1z, BEAT. 24°C TZEIEE L (B)o HELEIIVT
A—)\BUUE L. KPB T¥iilE LT Aerobacter 2 L=, 0.25MNaCl H1C 2 RHER b
LREMIT. MTRBARZELOERICH . 2. B8R b L REBRIE, 40°C FFlc—
EREETZLIC K> TTo 20

2.2. Dictyostelium IZ B 6D .

p66 DAL, Aizawa b DH¥ (6) K> TIT 2o/ T7@ab B, Dictyosterium
discoideum H* 5 L7= mRNA 288 LT, RT-PCR 1T\, p66 21— K § HE=RD
cDNA 287, Z® PCR Wi}/ BamHI-Xhol %, KEFER Y ¥ —pExp/BamHI-Xhol IZf&
HX¥. ZDT5 R K%, Dictyosterium MlfZIZ electroporation ¥k CEA L, TEEEHAS
Wiro KERBAY I —12lk EHR A, VU RKESRDY VNV ERI— R T HMWIEE
EFIHBDOT, WEERLUEMEEZRT YA Y /Ko TRR L.

=y fii EE 1) > \‘\ﬂ:‘\

g = 1] M = <D o P =RV

2PV R USRS 7 007 2)Vh - XY ) —)VRIRCIEE 2t L. Sephadex
A5V AT N0 TL— b EAVWE#EEIOY NS T 4 — (TLC) OMAEDEIZL S
T B zTo7= (7.8) o
fEE DR L AHFIZAVWE TLC OBERIZIROED TH %o
VIERT: oo 7zx)vh A& =)V K =60:40:9 (k)
GIERIL  ZOO7AVA XS )= TR b B K =10:2:4:2:1()
TLC THMEL=IEEIL. MOREEEET 52 LIL > T WLz 2EEHEKEERD
BOTH D ‘
WEIEE : 2% orcinol in 2N HzSO4
25 0—)V : 0.05% ferric chloride in 5% acetic acid and sulfuric acid
WMERESANEE : azure-Ain 2N HaSOq4
Y7 WVEBEHNRE : resorcinol - HC1
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| U V8 : molybdenum blue K3
7 X 7 EBZ%ANEE : ninhydrin ;{3
BRENNEEOEBRA 2R /=010 BRIEEZ A5 ) =)V L. HREDE )
AFIVVIAEL TS 8% OV-101 A5 L2 LTz GLC THMT L/=(7,8)s & 512, K5l
B % JEOL DX-303 mass spectrometer &> T, HEMTL. TOHFEERELE(T.8)..
FBRIEE O L 27 0 —)VED DREA 2212012, BEFE £ 50mM Na-citrate (pH
5.0) IZ¥&H» L. a-glucosidase F7z1d G- glucosidase 12 & BB EIT 7= (7,8).

glﬁ

[y

2.4 7054 V¥ F—YiEMEDRIEE

7a7A FI—EEHEOREIR. in-gel assay HIZ L o TITo 7= (9,10). ZDRE. SDSE
SUKEIA 7 )VIE. 10%polyacrylamide ZFVN(11). EE% L. 1mg/ml @ casein Z3atd D.
1mg/ml @ histone Z2LH D E AR L=,

3. MRBILUEER

DBHEELUTNDILZAD > THIPOTH D GCERT) . ZO¥ YNV EEa— KT 34
5%, 1840bp DIREESIH 5555 2 — FHEEHZ RO mRNA L W IR N3, p66 23— R4
52RO cDNA ZilAiAA RS I E—KEBRE Y ¥ —% electroporation I CEA L. E
GRS Y, REEGRMRE XA YV GRIR UL 25, BAERITH LTH 40 {50 pe6 %
FERT HMIEIES )=,

ZOMMEIE. ZHOFEEEZRL (K1), 2D v 5 pe6 BHIESRICEES T 3= LA
FEA5N%. LA L. pb6 LMIIMESBADES L. 2 ML 2HE & OBBEIZ DWW T, BT
FTIEREMHHD > TN,

Fig.1. Effect of over-expression of p66 in Dictyosterium cells. Nuclei were stained with DAPI. Diameter

of mononuclear cell is about 10 4 m.
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LRI S8 AR
Zi »)F A—NEEZ LRI LT & #I2, orcinol & ferric chrloride TRI#LE N 2 lE
BEALREEINE I LR RHELE (K2) o ThiZpss ORRLLEAT, EDHTHEVKIE
TH D, O TAVEMORRCREARBETS T, TR LEFEL AT -V 5E
HRAEETH S BRI NZ,.

Fig.2. Thin layer chromatogram of clude lipids from Physarum cells at various periods after exposure to
high salt. Lane 1, 0 min; Lane 2, 30min; Lane 3, 60 min; Lane 4,120 min; Lane 5; 240 min. The plate was

developed in solvent system I, and bands were visualized by spraying with orcinol-H,SO..

COEMIE. MEERZ ML RAICRLEEEICH, ARICERINE (K3) « ANV 2R
KUEFCROEEDAHFLETEDHTEPNI T, A M VAKELER, 10T I b
—IZE L. 22T, OHFEINDIFEORER L AW I, FOHEET, P OEREICS
BEOREHESNDEZ L A E R =SSR E N IEE O ZW T TLC A1 OfaR 2 X 4
1279 AlXorcinol . BiZ ferric chloride XETCE2AIREZHDTH S,

AREEEXNEIEE R A EOEICTR L LS I LTE R 21TV, FABMS A 2iToz &
Z A mle 573 OM-1-4 FUHRHENE, COZLh b ERIFEEOD TES 574 T
HoIrhmEnE (K5) « 22T, TOBMBS 2RAZL IS, FEBHIEXT V-
2FO—VEBAE AR 7 25 2F0—VT HHILHHro (B6,7) o MHEEEY -
glucosidase TIXAE%EZIT T, B- glucosidase XX BAHRERITHI LD 5. )W a—2R-
B-FV 7 x5 XFa0—=)ViEEDPRI NIz,

CHhLDER, S, AR N EEEOBEXR 8 IIRT LI AT =27 ATH—
Vo E2TNVAYRTH DI LRSI NIz
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« Fig.3. Induction of glycolipid (A),
> - p66(B), and microcyst formation (C)
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g : in the course of heat stress.
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Fig.4. Two dimentional thin layer chromatogram of purified glycolipid visualized by spraying with

orcinol-HySO4 (A) and with ferric chloride reagent (B).
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Fig.5. Fastatom bombardment mass spectra of purified lipid. FAB/MS was carrjedout on a JEOL DX-303

mass spectrometer.
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Fig.6. Gas liquid chromatogram of O-trimetylsilyl derivatives of methyl glycosides. Standard sugars (A)
and sugar moiety (B) of induced lipid. Peaks correspond to the following sugars: fucose, 1-3; galactose, 4-6;
glucose, 7 and 8; mannitol, 9; N-actylgalactosamine, 10 and 11; andsialic acid, 12. GL.C analysis was carried

out on a column of 3% OV-101 at 150 - 250° C.
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Fig.7. GLCanalysis of O-trimetylsilyl derivatives of sterols. Standard sterols (A) and nonpolar moiety (B)
of induced lipid. Peaks correspond to the following sterols: cholesterol, 1; ergosterol, 2; campesterol, 3:

poriferasterol, 4; sitosterol, 5. GLC analysisi was done on a column of 3% OV-101 at 250° C.
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Fig.8. Structure of induced glycolipid.



34 CaHktett 7o 74 v & —F ol

TU71727D—W%/ﬁw:/F@%ﬁkﬁwf\Cﬁﬁ#ﬁ7nf4/#f —£ 0
EMLDHRT 5 LRI NIe. T OBEROTEEAGIE, B2 RLZLBA ML ROWTNOE
ﬁﬂ%ﬁ%éﬂk#\ﬁﬁﬁ@%bw%XFDXG%%E;uuT?(.9m)ou@?D
F4vEF—PRE. KWEBEOTOF A Y FF—LEAET I LAFMENTNL,
staurosporine T. ELWHEZRZIT 5 EhaProlze

A B C
_Ca?* +Cat .ca®* +Ca2* -Ca?* +CaZ+
200— ‘ N o , Y Py —200
98— — 98
68— Wil w WM i — 68
55— " - . — 55
\ X
42— — 42
35— — 35

1 2345 123 45 1234512345 1 2345 12345

Fig.9. Effects of heat stress on the activities of protein kinases. Physarum cells were treated at

40° C for the indicated periods anb- the cell extracts we xe subjected to elecrtorophoresis. In-gel assays
of protein kinase activitieswere carried outin —substrate gels (A), casein-gels (B), and histone-gels (C).
Assays were performed with or without Ca2+. Lane 1, 0 min; Lane 2, 5 min; Lane 3, 10 min; Lane 4, 15 min;

Lane 5, 30 min after exposure to heat stress.
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Fig.10. Time course of activation of Ca2*-dependent protein kinase (A), induction of p66 (B), and

microcyst formation (C).
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EXPRESSION AND REGULATION OF A NOVEL STRESS PROTEIN, p66,
INDUCED BY SALT STRESS

Kimiko Murakami-Murofushi

Department of Biology, Faculty of Science, Ochanomizu University
Ohtsuka 2-1-1, Bunkyo-ku, Tokyo 112, Japan

SUMMARY

Under high salt conditions, haploid myxoamoebae of a true slime mold, Physarum
polycephalum, retracted their pseudopodia and changed the shape into disk-like form, and
then differentiated into their dormant form, mycrocysts. These morphological changes
were associated with an apparent actin re-arrangement in the cell. A 66k-protein, p66, was
induced prominently under stress conditions, and it was co-localized with acitn filaments.

To know the biological function of p66, cDNA cloning was performed, and the effect of
over-expression of p66 was observed. We used Dictyosterium discoideum instead of
Physarum polycephalum, because of the rack of good expression vectors for Physarum
cells. The cells that expressed about 40-times much p66 showed multinuclear phenotype
and it suggests the involvement of p66 in the cytokinesis. But, the correlation of this
function and stress response has not yet been clarified.

Salt stress and heat stress induced a rapid production of a certain glycolipid in the
Physarum myxoamoebae. Structural studies of the purified glycolipid were done and this
lipid was determined to be a poriferasterol monoglucoside. This substance was previously
reported by us to be expressed during the differentiation of Physarum cells from
myxoamoebae into plasmodia.

And in response to salt and heat stresses, calcium-dependent protein kinase acitivation
was occurred. This eﬁzyme activity was inhibited by staurosporine which is known as a
potent inhibitor of tyrosine-type and serine/threonine-type protein kinases.

To clarify the early events in response to stresses, the biological significance of a
glycosylation of membrane sterol and an activation of Ca2*-dependent protein kinase in the
induction process of p66 should be studied, and these efforts may give valuable clues to

resolve the molecular mecahanisms of stress response of the cell.
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