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Activation mechnisam of MAP kinase cascade
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We purified the activity 1o activate MAPKK (MAPKK kinase) from Xenopus mature oocytes and
obtained at least three peaks of MAPKK kinase. One of the peaks was Mos, and another might be a new
kinase. The activation of MAP kinae by the addition of Ras to Xenopus oocyle extracts was dependent of

the activation of Raf and 45kDa MAPKK. The activation of MAPKK by MAPKK kinaes was mediated by
phosphorylation of Ser218 and $er222 on MAPKK.
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MAPH F —FUd, ISREGHAS, b, SRR L% & okt £ 24N > 77 F MR Tt
MICERIES 255 F Tdh Do MAPF F —Hid, MAPKK (MAPF F—¥%+—4) kb, U
RILS RTHHL S L. MAPKKMAPF 7 — €0k 7 bid, 5T Rasd TR THIHET 5
CEHFRER TV D ARUYEE. (1) MAPKK/MAPF o — ¥ OIGHEALR+ i ~2 ko,
MAPKK DTGV U MBS & 24 a L L D2, ' MAPKKIEHALIRT @)fa %5t
H#HIE, (2) DY FAREST RS H Y iltEFrasmar) & OMMEF~<, 7
FMEE LT BT D 2152 &, (3) MAPKK/MAPH +— €0ty b HRLEECHAF
ENTVBELTEPEWR V7 F MES D AT A0S+ H5 5 L2 HMmE L, B
TOERLEMH,
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(1) MAPKKOIEBALIC SR ) YAMEBM R e Uiz, ¥F—EFAL X T L3O HE
ML RS B Rty VBRI (Ser2i8k 8er222) I OWT, H & T 7 = ViR L gek
PEIR(S218A-MAPKK S222A-MAPKK) & AN IS B L 22 L & B, WFho gk b
peak AMAPKK % + — 471 YERL b IFHAL D & iLiadh o foo Rat@RIEHLFRY 3 MAPKK S 4 —
FELTIHVEES, SZISA-MAPKK, S222A-MAPKK D EH b b AR L s e o s L
UL h, NERHEOMAPKK % +— ¥ Tdh HSTEN Rz, S222A-MAPKKIZTT
PR BN o AT, S2BA-MAPKKETAL 241/ /. Ser218 L Ser222d T AL ¥ Rtk
TR LRI LA e SR (S 2 8E-MAPKK S222E-MAPKIKO Z R L7z & T A, §218E-
MAPKI 254 TUMAPKK & AR O PR 247 L Twr iz A%, S222E-MAPKKEIF/ERD 1 0 f5RLE
WA A LT, ML b, Ser222dSifEbic b BA S 4 ) YIMEE TS 0, Ser218D Y
YA Al & BAs LT B I R ATRIEE 1L,
HIS. MAPKIGRIL LT (MAPKKH F — ) ORjB% Xenopus I & B 2T >72, Q77 o
ARFTALTT RIS T T4 — 25 B, MAPKKF +— FiftEHETHWC 3 2D ¥~ 2 (peak
ABC) & LTHLE4L7, peak B MAPKK® - —Hid, & Hiilld it & 05, Plmoshidk
TRIEET B FEECRICENAY - R UL, T TREHICMosE B S, Xenopus
RO EFIE RN A A2 b 2 AL KB OMAPKK L MAP¥ + — EAIHHEL L. Mosa®
MAPKE® LHioHTTh & 2 LPRENL. F72Z 0L & MosDHEILERA I HHIMAPKK
BHEUEIL L7 T MosHMAPKK® +— ¥ TdH 5 k., peak B MAPKK ¥ 4 — ¥4 MosTH » 7z
o EATEME Nze peakA MAPKKIX. TORHES O HILD & HROMAPKKE F -4 THH I L
HPREN, HEEeRBE DNAY U -2 2 F A Tnd,

(2) BRSETRasit. Xenopus IBIEHITARCIIAL 5 LMAPF F— ERiHIELYT B 2 LATRE
RTwd, 0, TORICEYT, Rask MAPE 7 — ¥ L5 BEMAPKK & 7 — £ L MAPKKA™
P BT TH DL ERE L. MR RasH WA £ & KRaIFHUALL TR Z &, &

P AN R R RAFD FEAE F THRas® A TOMAPE F— AL L w2 Larh . Rafdd D
Fls B AMAPKES -~ CH LTI E# A oLh, T 72, 45kDaMAPKK & SR80
T B L, Rash A THMAPF F— EIFEEL LG A o7z 0T,  OHE4SkDAMAPKK % /7L

LTMAPH F—F AT L Tw A 2 kRS, Bl LD, RasRaf MAPKK MAP - — ¥

LN A Ay~ FIFCORTEBLTWAI LR ERI,

(3) SFEEEROspkl & byribd, TALERMAPH 7 £ L MAPKK & — RS LHIFREEOB T
TH b, sphldt, BIEMIIMAPF +— ¥ IST AT B HE L Az. spk1od KRR T-IERTE
R4 A, spkIZARMRICMAPF J-— ¥ R A LAtk T, RTEMIEAIT I L. ¥/,
spk Udpyr HETRM IS #0327 ) TR A R a2 b b o, LI 2T, spkldf, REEZY
T ARIRIYIC & MAPF 4 — FIE ¢, byrt O TR THPHEL TwH C LAVRIE S tize £

T. MAPKK/MAP% - — ¥ @Ok y FEflss AECIRFESRTVA L ELBNRS,
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