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F-whifl, ChzBRALE=F V¥ —CERTHBEAAS T, LAAS FEROE LA
CHHZLREBHATHEHY, ThéHEMTHIELTLOBESHBIhich, KD 7O
HOBERARS S h TERGEI R I h B Lich L 5, BEOEAI, BES TORBTEMN &
S0 EMRAED LL ZABME-TW5,

B2DH FOBE—DPWRBRER DL ZEWULMCTHZ LTH S, MPOHELHAERTIZ,
ATP°NADPH % 4: & H 3-8 FEERIGIE 2 FED XL PRSI X B S h 5., £ DO— 2N LY
CREBE LEBRERETHLOT, KR ERERDAAEART, b5 21X NADP O
Tx b EBTHILER | LAABAHT, WFhIERENOF T a2/ FELSBRBGECRML, K
HTHILFRT 2D | ~OEFEEXHEB LTV 5, 5T, ThHDNH(LFERISH T HH LT
S CERECIREHERET DR E D, BAX, 78, AECOVWTEETFRI->TELLR



BRI =FNF —2ZF THRMETT &L, KILER T, ORISR I TR, EET
BZERRVWELE, 5FTOZDLLZEOWTOWERLS, (DL¥R | ORI IEIh TR
ho#fintibhd 2 &, QFOHEESIE FHEELFRLY b2 e Ab fHORELRBHT L, (3)
R pe7 4 vaDBR - T I BH LW & - TER CUlik1, 2), TALD
R, Disd L LBOHA = F N ¥ —~BRR TREFEERES S b 7 8 Abyf LT =
Z—3h, EHRERGOBRES O R%y £ OBBEIMEC X D #ES L, B EOSE» 13h 5 Ml
BWESFAET D E2RL, FOLL ZOMUEZGTH 5,

BoORBELT, =3V F—%HHEL, ThrBLLF= 3V ¥ —CBRT BB A LES
BATETTARIEDO L ZEPFRL T B, =3 AF—2flTH50bIENT v 7 32 W
THOREMELELAARBRTHEY, LAHNCRBEIhcARICL VBRI hi =3 ¥ —
BED X STe L ATORMEBET 5D B S ikl XD, WI{LE0 T8 T2 b T
VB (R 3), Ffo, HALERIGELT S A AEAHIT OV TH, FRHLER L IKOWT, Kby
MCHERSh DA AEARHOEFHREOBML A NS FOME L OBETHEL TV 5, #
2, HALPMIREMOS M X Y RS h BB FOZEMCIEA LT3 (ikd),

BEWNL, TOXSle= k¥ —BRIG & EEIHE L 5 v B OEREEBIGEDOP% b 17 > Tl
Do Bk DUEHED B 5yl U ic Trichodesmium BRITRE R A % F 5 HoA I & BB U 7o 8 R 5E 24T
5, o THUD T vER A2 F V7 ERIZD = b v 5 — CIHBEND D DD, B 5\ L5
ERML D DI T, =t ey F—EHHFOMBELRIETREA G = b v ¥ F — BiFHHERO L
CARBERLTWDS (CLmks),

BH(E T35 Phormidium ORBFRMFR (16,00015). HT00ADEE THE LIBHNA RO, £HO%H
NEROPLEIAN LB > T, MIEORMICH > THRELC 2 EEBENAARNIRILY—LTRET>F 72
4 Ko B28EFRIC, COLSRTROEANSBOMMOELHAMERKEC DO LIZEES (ERK
FHEE - REFHEHBROBHICTLYER L.
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FHRRIETER 2 AP (FEFZRERFY)
APFFE I ESZ R 4 45 3 ASIAM MR r 0w, B4, S EEhTH B,

AR IEERBTZRERPY (F B FIZRERPY)

WAED 5 T HPF D RIEC X - T, DNA Ichlirh ol atiimss e LTS FTh b & v
7 Bic EOREREE BEL T ARBETEECHY S hic b v o THill b Tiliev, —&KGICIEA
72 DNA D IERL 7 OB 82 RNA icis% & h, RNA Lo “flofilac X - TR EI i x v
N2 BO—RICH T 3 7 BRI HSRGEER S T 2 v 2 BRGNS 1 A MBIE S TIRA I B ©
&5, —Ji, HMIRAYOERME L £ OBEE, JARKNICITRIEN# O &9 L0 IES T o
HRAEOBRETOMEMOMEIEA - HHEBRAR TR INEL0THLHZ L0 -T0 5, L
L, FIBESTAMREIIERICKEL, FLBETWHHLLELDHTHMTH LD, flz
E— I T RN A & D =R s B D IEFER S 2 BLE T B A h = X 2Z 12 L A
EHIN TV oW, ¥ LTHKRICME b\ 2 AR AR COMBsL - IZBIK O 43 O iz
FLAnbOMBOB NI ELMHE > Eh b THS, L L, £S5 T 5l Frofuith
BEENLOTRARZ &N, BEOHI Y 3wy v A= - lililc FOPRL Lo TER, L
o T, TOWETO—2—DICRRER LD [HEE] & ALINCHEA L TEOHRE MY T5
ZEWCEST, —HREMTHMNEE LA DI OOMGEEBIELZ D L bt L BT 5
EW S FERBBRICHER E T8 o OB L DA F A K E ML TH S, Lhrd, Yaveaw



Nz ETRAESRI DL S BETFOET, ThEBEAERAUBETH L PRI A -
=7 bV I EDFHEBPICHHFEL TOTRR Y RABRCH TV D Z ERWSIC > TETE
h, ThbDEFNAEHDOR BRI EECHFIL L ORAMEOH T BBC O n b Z & 55
ML TEIDR, FRETBSEOHRETHS,

SAHRHITTIR, O NMETHT] OFEEACT, YavPa v =RBI0R (€757 4 v
Va s AZN) ERETNVEME LT, BT - #EER - DA - R EORAENL - BEERR
* R RBEHETS £ 3 B Al 3 & OB PR SR O 5 T OB R B 1T 5 T B, KRR
DELT — <%, ORI U T EHRE R 8 5 85 FOBR, QUIIKC I 544
WRIE & RS & D oL - FRECTIIEL O 4L O BRI ) < B T OMHT, MR MIaihg O i
RBOWEL , BARNILY T » TAOHBBBOMITZ BIF LTV 5, Biflid LTiX, 5 F4EWY -
FEAET - MRIEDFOFELRCDR, HIZ I VAR YRRV S VR Y = = 2 (AK(E
RKE, =9 — 5y FikIs EVAEMRE SRR Cooteli Ly itk a & BBHNCEA LTk %
FTHTOT5, FFTEWNREBEOFLVBENLSILD, TOBBCRANYEITRRAERYER
THL, TORETHITZ 7 —= Vv 73 BB TH LT LKLY, —RBIMcR2 5 B
W& - RKBHE] O FRMATREL D, BlfEY a v ¥ a v =TI, kb LicfTlh%d T 5RRER
REBCHADRN LR TRALER - MEROPBRF LRI TRAER L EOWEY T T T
WAL, FHBYE LTRAEY CRAEBBLZFLCBET A L0 TEHMBE T, Mkt
DHELT - X OBREBMIL LA LT 5, WThhORBRTRA S BBEE lET0%
DEMCOCTE, G TLRLD G FHIFET B0 EnEZRANLERLIT > T E iz,
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impoR & BIRERPY (& BFIRERFT)

A CIL, FBER R ORI 31T 5 DNA DARIRIZE L2 FFE L T U 5. APESR & SuRE R D HIUL
PicoWTIE, DS LIELIEERSh TE e, MYy A7 AL BREALLOHREZTAFL, L
BL, BfET5Evoic—vtERICnZ, BESF L ricBnTd 2 T FIBLAEARRNHS h
Tuwb, Y7 —7 T, HERICKTHEETFHEROLRICER L TELBRE, MERCST
5 ME FEERE O ATREMIC DWW T b R R ST T &, RSBV T ED X 5 Il {EF o AR e
IR EL, FORETHHEETHRZEED LN, £ % bMOFEEBE Cilils F 2 B3
EMRBIN D D) E 5 e BET HBENRD D, BRad lacZ BI5 T2 HE L LT DNA fl# 2 6%
% X-gal I X > THELTH Z Ll

FS VRS 2=y 229 AE VT DNA O 2 fFHE AT A0, B 1IR3 Rkre 2B i i
EFFAIFECHEE LY, CORBETIE, acZ B F2 7 e— 2 —O FRICHAZICORE, £
DO fIE s v 7Y v o V-D)-] Mz > 7+ v 2BE L THS, DNAFKEZTEEIC L - TlacZ
BETFOMMEELRIE, 7o E— 2ENMCORD, B—HF 7 ¥ F—% (B—ga) B
7B, Ml X-gal 12 X > THREI A AR > TWhH, ST TH rE— & —iiX, MAMFRNE
Il b TWENCRBETAB—T2FvDTrE—2— /= vy —,ffILT%5, —2]
Bl oil, B LThEsr7 ) vOV-D)-JfEY 7 F b, ok 2 R TDNARBIRZ 2 b - 72
), CORERBINEBLON VD ATHS, TR 5DNAKEL D, HERCH LR
% V-(D)-] fl# 2 © X 5 1338 Ar 5 REci = S W arigt & B8 Lisd hidis bisv, o5,

o
E P Exl
]
21T
,:2342:::::E§¥AinVﬁﬂan

e
—_—
E P Exl Ex2

Vel xEl Cy kE2

Yol

RNA splicing

Ell DNAMmZZRHTIIHOHE

BBZ L HFILICRRESOTY DOV e R LV e DI FFHILERBOTHS. BER, 70E—4%2— (P)
SlacZ BEFOMICHRENZBMIBET, RNAZRT T4 7ICL > TRYBEAND., COEHIC, -7
HFELOMATS54ALHFILEX] LEx2 28 A L7z, tOREMERAR, TORTMABRIEOMEETT.



M2 IR, BBHBREORME G 27 TREHE LR FAREML LT L 5 WiEtsid 5,
K 1IR3 HE T2k ¥ THBRX DR AHFETEL LS5 -TED, TOHFUIRRNAR S
SAvvITHREZRDISTERERTWS,

H2wmRd koK, PSYAY =y 2=0 2T, HOBERFIZ S —gal iEHI I REH I A,
B 1) % iR 2 TRV BGF O A AT S S e T/ NBC BN, 4B TR BT RBEAORE 4 —
VIS B—gal OFEMARI S h 5 I, £ & L THOER-CRILRIBT A5 b 5 FRER I RHE
L, BHOLDOFYETHEELE S\, ZhiE, A5 S5ORBIC X - T DNA Oz 23558 X
H, THPEIEO B RO S0 DBI h HH o e AR LTW5, b, 405 ol
BICHHIG LT, REDOBE T OEMLOM O E R 101 DNA M 2 2335 LTV 505 % Lt
38

SHOBEE, BV 5 DNAKM 2 DKL Oh I, B METFEXRAET B L TH 5D, R
T 5 BIZTF OB, DNAODRAKTEULSHALS, Lichio TREARE ST DI E 28
RDNAZS, V-D)-JREGRAA » F#lix 72 EOPFRICIBIA  FIH S h T X e, MR BT 55

B2 w7 ZARO X-gal &
PSR =y T ADOMOBREER LR (A) LBEAMA (C) ICEBEICYE, X-gal THEEL. 4
BAZBEHAHLBOINEO Y20 (BELUD) [CE, SRICEEIMIEHLHENE



F#ElEAS, & LDNA ORKIC L > Tiibh 57e 513, YK, ROBRIKDNA BB N FETLIss,
THHLBERIKDNA%Y 7 e —FIC LT, fefafk Lol L C W DNAREY 7 v —vLTERIE, £
DREBCIBHEORERIL EXWLNICTH T EBMRFTE %,
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REEMFEHRR

LR ERPY

ARSI, MERERCE 1L O B 0N O SRR & Ml L <, 5 F L _L TSI R
WidHZEwHINE LT, ZhiE THEE Elo L LTHICIIDOBE B, KT 4l
T 2rrE VG FROYE - MECESLZEZPELEDTER,

DR &R

SPRERIN /AR v £ v (GTH) OfFflic X Wl L, 3+ 5. Lo L, GTH D4 #ifil
T 220 X5 TeffMEHEN TR, 202 MGERAKTOAT =1 Fhr e v ogR
ZA LT, BT GTH A MMARCE T2 2 Lick b, SIRMIOBE GFSBR) hciz
TALTOA—N-ITBH, ERINORBMNCIINEAF R AT THBITa, 208-PL FrE
Y-4-FVvrxv-3-4v (1Ta, 208-DP) BEhFRIEHERICERERS (K., &7 BHaE
T=Ar 724 —N-1TBH1Ta, 208-DP &, GTH OfE/N TRl % HEpg 3 5 2000 &
WSRO B TER SRS (2MMEFL), Lih-T, BEMACETs=2 k52
A—=N-1TBIB1Ta, 20 8-DP ~D AT v A FHBAROREHEA IR 2 B E D 5 BB~ & i
BIEDH, ZOINBRIHNCE Z 5 MM O BERERO S FBIEL B ShicT B, “hb 2
M Ar e DEGREBH L%« D AT v A FAHREFREE T4 SEUIEDDNAF ) 75 ) — 2
brzr==vZL, ChETTTRALAT e —AMIGGIMRER, 3 B-AF = A FKEEIBIAEK
Wi, 1Ta-KRILRER T4 =— A, HFELHERRO20B-AT 04 FRKBIEBKRER (T
an5) O cDNA pHifESh, Fhb ol A e X hic,

20 & 512 LT GTH O HICHE M R MISAI CAR S h = A b 5 9% —n-178 £ 17a,
20 B-DP Xz h £ h IR RHIIKY D IS & B B fe ke foret, =2 b5 D4 —A-17 BIRIFIIC
fER L COREHIBRIA (€T my=2) OARERREL, 2O T =¥ = ViZMEE X b SFRIC g
n, BRI ZMOZREE N LTIt Az h, e LCERShS, —), IIRBGER L
TV THBH1Ta, 20 B-DP BIRSEIPBAE Y 1 L, FMCHE LINc o 2 LINREE BT 5.,
Z Dk, 17a, 20 8-DP (PRI L & 5 Z 4k % /r LTI 3+ CIe RiEM: 2R B CAE4E S 5 5P
BWAEAEIN - (MPF) #35%E(t+ 5. & MPF Oifdkx iU, BXE, w8, s, e r 5ol
ARTZRIINO T HARYEA B 510 Tl <, WK HRERE, @550 D MO 5 ZMITIC & %
WINCHBR S, o, O MPF 232 ARSZRI,ASRBEh, cde2%F—€L v 129 v
BB b0 Ff0 O8G0 THHZ LM Lc, T TZhbY 7 2=, F ®cDNA DR
A PGE S h, KBETRESEERAELIEE LTE/ 2 e FAHLIFR IR, ¥V ¥ s
DARIBEBINCIE cdc2 ¥ F —EDHEPFAEL, 44 2 Y BINZ1Ta, 20 8- DP AMEH L THICH
L3 ha, LicdisT, #v¥ a1 Ilickid 517a, 20 B-DPic & 5 MPF OiE#(bICiZcdc2 %
F—EFEDOLODY L, BV vERMbicinz T, MIRERCYSL 2 ) vBAK LS AR IS



CEHREETHLEEZDRS,

Sk (BREFMAD 5P AY 3

S HRBHMANLE S (GTH)

17a,2068-2E FOF-4-T L7 & -3-4 >
s ;'_:‘

SRR MR A F (MPF)

BRHRR

E e

|:> SRRE

Bl Yo EHAEOINOME & BAO IS

BT &R

SHIREIC BT R TR ADOHIEBER I 12 L A S A TH D, AN T, K
B B A mfl & Rl o RES A M 59y BHaEE M E LT, ThE TRFIZl
Al-7 FF A AT rY) ERBMOKH (1Ta, 20 8-DP) T GTH ORI# TR IS AN AR S
hBATeA FaLevilHil FAETAHAI LT TALE LI, HECKIT51Ta, 208-DP 4
BB LT E RS A 53 5 Ly 2 il e 7 A 2 8IB LT,

T F ORI AR LI BB EMIE O TH D, K5 TR O GRS 2 T 2 47
DEFNERD, AT, EFTZOYFFOREOMMPEHRTITRARLMLL, ZhEBHELT
BRI g TR A koL v OB, vtk e v TGTHEL-Z FFA AT =
AR o2, BESEA, BTEBYREZ I8, HirFcolbd3el, Thizsr ey
Z X DK PO iR A BN TR SR cleofth b, BeE, ZoEBRE T
ThHANMEVIZE DRRCHEA I BB TERFITHS. SO LWL ME L T2
PN DR PR A HIE T 5N T2 RETE 23D LML T 5,

F IO R IGRRR D — DK T B2 AT 52 L TH D, Vo FHEOR FI2sEh T
GHEBIE R b ol Ay, MR~ BT 5 e R T 5, Lo L, FEINRIINC (R b o
i cLEDELY b, KBMOPELS, O3l TTh1Ta, 208 -DP 21444 2 & 8



FILEBRE R MG 5 Z LA LHTH LTI hic, ZORITa, 20 8-DP i & Tk EIC/EAI L
T%D pH #7.4558.0F T LA &%, T pH EADRI L i - TR FHID cAMP hihs 2 — 3 538
MUT, B ATEBEL R T5. ChE TR TOBROERBCHEET5x10E v E LT, GTHORE
PrrEvRNEL LR TERLD, BADWRC L > THIFRAC T e X AT a Y RAT rA Fikb®
YHEETHAHZENI LD T LTI oo, BTk Z a5, MAEKOR TR B 2
AbohdHZ EVHB LIcDT, FHEBYSRIC KT D TORBC RIS T vy AT n v RAT 0 S
Far v ofiled L {RET 2080 H5.
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#R 3 LB ZEARRT

DY OWE, EDX 5 EDT v 7T MTHE - THEBEOMBRE 2 Fr kL 28, EDLhIEE
L, EHohi-fiks LTOBEXRTACELDOTHA D, TOMVIZEZSIHIC, X4
WM T, 4 2 Bombyx mori %W &AM s UTHRY, LCICHBERMEEAZ FF2®kD 2
DDV AT ATPREREMLTL A,

1. R AFAy 7 AREFIC L BRAEDHIEOPE

RO Hfii®s & UK IR OFE ST HER@ AR - T A EMESh DR ARy 7 AR EET
FIEEE TRz DT, B SR 2T > T b, ThbOME FRADHKT S48 24Ky
7 AR R P OB, FREREE 4 O DNA BLFRCRE A LT E DO HIC I 585 T 055 % Hil
LTWwbEEZBRTWS, EDXSIBETHLZTONELR TEHEDTHA S5, i, KA



Ry 7 ABETFHEBORERZHE LTV ARTFREALYHILDTHH 57,

BEETR, Yav 2 a v _"=0ORELLHLAEIh, BREOHIED D Antennapedia, Sex
combs reduced, Ultrabithorax, abdominal - A, Abdominal - B, engrailed, invected & Y (Xh T\ %
BIETFEDOWTOIS 2 TOFRERIBETFLHANIASLOREOATED, FRIXENDER
Boohb, Fi, F2HTLHRSD L 51, AR Tl Antennapedia, engrailed, invected @
RERIZBRRRIATWB LWL TS, RIEBT 5HEBHRBUROMED—2 L LT
DREARORAE « Db, ElohAAT 4 v ZHEFE L THLA TV ERETHI LU Ne 5T
I EW X HEIEE OEL S L THRO B - B0 MEBHROMBICE b > T 52T LA TR
ho, PlxiE, EVERO A= BEARTREGHA L TR 24 7ERLTLES ZLB8Hbh TV 5
B, MHFRFFIDOBE DR X v, EYERY 4k | Tk Ultrabithorazx ¥ XU abdominal-A @
RERIRRELTVWBZERHLMK L, Fiz,
EC RO+ T HAETRBMOM A2 THK S his
Kaz ihmbhTuwah, TOFRETOVWTH
abdominal -A x &R FDRETHH T LEWSENICL
1o BOAEDPFEIC X b, Ne BRY(E | Tl Antenna-
pedia mE v FHPRIELTVBHBZ ERBEM LT 5Tz,
Ne ZR O w = EAE TR S K 2 1 TR K
REBROR, HRSHOMN R T v 7 FRICERL,
RO BRI s LTOMERAD - E T D
(W1), THICTED KT DA O RAENE
LSfiEINS (H2).

Bl1 IEFEFE (+) &Nc/NcZREFE (Nc) H2 EEFE (+) &Ne/NeZEE (No) ORI
DfFERE

2 . MREEERMCRB I A EE T OEEYHIE L T b RO
DI - BB O BAT 284« O5L LD 5 b, fBRlR, FRosiiahizs X ol
HAECEWT, ThFRERMICEHEIhE 74 71 VIBETFRBIDE) v v- 1 #i{ZEFOKRE



ZHELCOARTHEWULNICLES E LTV, 20T, ThbOHIMEE s 74, EHRE
OISR O — 4 TH 5 labial segment OffFA L LTI I T BFET, FiiBRIED
TRERR A 5E T Licic, ED L3 ICRHREHIh TV 200 %M+ 5, BEMCE, AR E
DESHHMELBETEL ST L R, 2—5y MBIET (BXE7 4 7 oa ViBET) 87 48R
TERESh, ¥, EhALORTFHRG D ENPRESARTESILRC X — 7y PEIEEFRET Shisl
5O EH LT LIz,

s T, Akl Th o LA CBIn TR RETELREHBL, ThxitHT5
TERRED, 747 A v B0 Y v - 1R TOEEICEH S DNAOKRFIZH b LT E
i, Eho, ThHDOBRANIEAT 2BEERTFHCOWT LB 27> TE R, 74 774 Y#IETFOD
5’ L¥#EO DNA B FI ik FF1 (FF2 0364F L& o Ric< ), SGF-1, SGF-2, SGF-3,
SGF-4, 8 X ' FBF-Al /T A Z 2 Wb LI, 2D 5%, SGF-1, SGF-3, SGF-4ix+ 1) &~
v-1BEFDS’ ERICHEEAT S, FFI, SGF-2 3 R IR I RCAFE L, —J7, SGF-3i
PRI ICRRECAET S, ZOXOKC, BRI TH-1D, JLBICFHTERLD, BB
RE RIS ) THHEORTA, EDL5CMlABbIRT, BETES FLBEHF LD, L
Mol THISKISTWBHDTHS 5h,

74784 VBETOL" EI-238/-T3LG 2 {eHET 5 iEE b - TV 52, ZOFEMIIE,
FAF F AL VEAVEET ARSI E LTHHh 5 TCAATTAAAT 2 2 v v A LT 5KFH 6
rEgH Eha, £, ZOFRICHEAT S FF1+FF2, SGF-2, SGF-3, SGF-4 7 £i, 2 7 F #
A VERIZPOU F AL v HOEATHHEHEE LTS, ThHDRTFIKIET % cDNAs %185
st ST A 378, BEE Tl dh SR cDNA X v 7 I ) Antennapedia, engrailed,
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ELh BB, ZBOMEFIEFORE OFBIFITIE LWIEFICHE » T T EANELEL WS Z
EDNZ-E D LT &, HlxiE, agamous BRI RAETIE, M LNHEMRICERL, Fh &R,
HEL_DTEDREMETHE LWEDBR IS0, COMBETIE, BEL<EHLOBRE SR L
TWhbEDEEZBIB, BT, B4k, ZDagamous EB{r1DIEYH DNA OFeE O HIER 7N &S
HTHZ LR LT LI, agamous DPEYHERINICEIR NG T AT L1k, Z0x v 2
MO —FEOMUE T ORBA M L T B EHSN FTH L L EREL TV 5,

WOE LML NEY, BEEEYEREEIEA BRI I > e BRERE L SR HME L THRTW5, F
W IR ORETE N O RO B 55, WY E R 58S T O & 23 REIC s o IoRRE R
ORIENOH L IEBIRc I I EH MRS D, ZhEOPUELS, Dled &b 2HOM
GFOENEMEAHEL TV L, FZhbOME T2 %> &RERLEEIG S Bl
BT, IeEdbhiot, BE, ChLOBIETFEHHELLERTWS,

43k D DNA Wi i &l HA L OB & (FR T S B, a0 5 - R8s T
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FICHEHTHKD DNA WA R BATED L 51,
4. PiEORE
ZHhLDPRICE » T, GFMHORELCRBICE e E & TR L T2 8HE F O & Bt H &

LMCTAHIENTELEWFEhD, Eic, B EMPOEROBNLLPRED L Zpifbin - T

HORED LS RBETFOBNC L ZDH, EVSRERMECLIELSTLATESLIOERST

H5H5,

ZE M

1. Okada, K., Shimura, Y. : Obstacle-touching stimulus induces reversible root-tip rotation in
Arabidopsis thaliana seedlings. Science 250, 274-276, 1990.

2 . Okada, K., Ueda, ]., Komaki, M.K., Bell, C.]J., Shimura, Y. : Requirement of the auxin polar
transport system in early stages of Arabidopsis floral bud formation. The Plant Cell 3,
677-684, 1991.

3. @A KRk, WA WEE, BN A T IERFT YR EEFOLRE BLE WA TH
WA A7 2/ ro—1] p.181-187, 1991.

4. MM, R SR BRIENT R 2T M X5 oNE MRk Ty 3, 371-380, 1991

5. WA w17, ME #E D EFREEROREAMST Ml 24, 10-15, 1992.

BIETFRBGHE _FREM

WErgescik, Mlaohofmtk (77 8) REO XS ay—3h, kEoCoMbncZio#
PR T 5 ? ORER PO R A D T 5, BEINCIReks 2 i 28R OME, £0
B b Lic b IERI 2 Db h 5 Mo BLOERE, £OEMIEs SR L T 2 DOMincic s
¥ Tt & AR A OB IR E L & Th 2 HIHT 28/ 5 FAERFOFEE AT LTV 5,
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HBHOBH [~V -] THHAZEXWLMTLTEL,

ZHUMMC S FRlD & 55007 — <R HEATV20, 5%, ThOLDFHREEKRDS T
WA Tk Ll b, ED LB BT A AN T, BB E LS E 4,
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AR SR TET WS, ThbOMN ORE L MBI T > T\ b, 55 DR 04
MEEHLMZ LI\,
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SEXR
1 . Hidaka, M., Akiyama, M. and Horiuchi, T. (1988) A consensus sequence of three DNA

replication terminus sites on the E. coli chromosome is highly homologous to the terR sites
of the R6K plasmid. Cell 55, 467-475.
2 . Kobayashi, T., Hidaka, M. and Horiuchi, T. (1989) Evidence of a ter specific binding protein



essential for the termination reaction of DNA replication in Escherichia coli. EMBO J. 8,
2435-2441.

3. Lee, E. H, Kornberg, A., Hidaka, M., Kobayashi, T. and Horiuchi, T. (1989) Escherichia coli
replication termination protein impedes the action of helicases. Proc. Natl. Acad. Sci. U.S.A.
86, 9104-9108.

4 . Hidaka, M. et al. (1992) Termination complex in Escherichia coli inhibits SV40 DNA
replication in vitro by impeding the action of T-antigen helicase. J. Biol. Chem. (in press).

5. WA W, Ha E#, bk RE (99D HREZEO X ST A2 L 63,
1185—1195

RO ERBE B ZRARPT
KEEREOAPRBIMNL, B, &r#EhTH5,

T4 b—TEEBRHEX

TA VP — 7R, AW ROEREOE A HIY & LB U RS L il (7
17 F—7) 2ERTELDOMET, 747 b =7 vz — Chilildehli 1), KM Erm e
BREIRB T 1 ¥ b — 7 HBROAERLPFRT LRV T 1 7 b — 705 BRI S 5 R B
i, 1 BEBOHE A GRS AF =7 VLV DEDNHHOlETH 5.

TAY P—FTEREL: (). 2>N7H, BEF. HBROEANRHMEHPHEOBRGENHEL.
o075 7 4 PEBAKBETHMBE SN, BHEZAET I LICLYEY. TERENSD.
T/, REPTABORRZRLICHRIILOORMBOREL TV D (A, HITHRERR).
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L. )l R, RFEEEF, BE R (1990)  FFEFEBUMRMICREZEM T 2 RESIC 3
T 5. 74V b—F=2—-A, 2H, p.41-42.
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THE 28th NIBB CONFERENCE

DYNAMICS OF THYLAKOID MEMBRANE ASSEMBLY
February. 26-29, 1992

#28[EINIBB = v 7 7 U v AL LD 7 — v TP A 2 A26H 0 29I THfE S hic. fl
Wk UTHE T 5 LdTW B EARDK =3 V¥ —FH]R, 77231 FREPLELT, £OB{L -
Bk, BEISE, L TELeEsBEOREN, LirbHkIRI 5LV TORRERD S
TEMTIDIVT 2 VYRADHNTH 1. WADD 84, HAHLIBKORIHEIEL, 51405
MER 2, S REY b LCERCERPER S W, ThEhOPEs v — 7 D up-to-date 72
FEROLIPCE LT, Thil L THANOHEE, 5V AV — 7 OMICKRPIRED
SHELFAE L, FORBENATCORMHED SR TS, TDA YT 7 LY ABR—DDRELIS
h, ZOPRFEETORBNLHELHAMES LD Z EHMFSR TS,

Opening Remarks : 1. Takeuchi (Director-General of NIBB)
Organizer : Y. Fujita (NIBB)

1. H. Kobayashi, Y. Niwa, K. Kobayashi (University of Shizuoka)
Transcriptional regulation of genes for photosynthesis during the formation of various
plastids.
2 _ D. A. Christopher, M. Kim and J. E. Mullet (Texas A & M University)
Light-regulated expression of psbD-psbC during monocot and dicot chloroplast development.
3. Y. Sasaki (Kyoto University)
Nucleo-chloroplast interaction in greening pea leaves.
4 . K. Iba (Kyushu University)
Formation of functionally active chloroplasts is determined at a limited stage of leaf
development in virescent mutants of rice.
5. J. H. Argyroudi-Akoyunoglou (NRC Demokritos)
Expression and stabilization of the LHC-apoprotein in Phaseolus vulgaris.
6. A. Tanaka (Kyoto University)
Distribution and redistribution of chlorophyll molecules in the formation of chlorophyll-protein
complexes.
7. T. Takabe (Meijo University)
Biogenesis of PSI and cytochrome bg—f complexes.
8 . M. Ikeuchi (RIKEN)
Low-molecular-mass proteins of PSIl in wild-type and various PSIl mutants of
Synechocystis 6803.



10.

11.

12.

13.

14.

15.

16.

I7.

18.

19,

20.

21.

2

23.

24.

25,

26.

. Y. Takahashi (Okayama University)

Insertional inactivation of psaC of Chlamydomonsa reinhardtii by chloroplast transformation.
Y. Fujita, A. Murakami, K. Aizawa and K. Ohki (NIBB)

Regulation of PSI formation in response to the electron transport state in thylakoid system
of cyanophytes.

E. Gantt, F. X. Cunnigham and L. Mustardy (University of Maryland)

Light quality acclimation responses: photosystem | and Il in situ localization.

A. Melis (University of California)

Modification of thylakoid membrane structure and function by irradiance.

J. F. Allen (University of Oslo)

Protein phosphorylation and control of protein-protein interaction in photosynthetic
membranes.

G. W. Schmidt (University of Georgia)

In vitro and in vivo modifications of light-harvesting proteins.

N. Murata, I. Nishida and H. Wada (NIBB)

Gene-engineered maniplations of fatty-acid unsaturation of membrane lipids in higher plants
and cyanobacteria.

A. Ogawa (RIKEN)

NADH dehydrogenase as a component of PSI cyclic electron transport in Synechocystis
6803.

C. Miyake and K. Asada (Kyoto University)

Thylakoid-bound ascorbate peroxidase.

H. Salter and B. Andersson (Stockholm University)

In wvitro studies of light induced inhibition of photosystem II and proteolytic activities
associated with Dl-protein degradation.

K. Satoh (Okayama University)

Mechanism of light-induced synthesis of DI protein in isolated chloroplasts.

A. K. Mattoo, D. T. Elich, M. L. Ghirardi, S. K. Sopory, F. E. Callahan and M. Edelman
(ARS Agri. Res. Ctr., Weizmann Institute)

Light modulation of D1 turnover and PSII dynamics in higher plant chloroplasts.

T. Ono (RIKEN)

Photodamage on donor side of Mn-depleted PSII.

T. Kuwabara (Tsukuba University)

Prolyl endopeptidase from spinach photosystem Il membranes.

T. Mae (Tohoku University)

Changes in the level of photosynthetic components in rice and Lolium temulentum leaves
aged under different irradiances from full expansion through senescence and their relations to
gas exchange.

A. Watanabe (Nagoya University)

Cytoplasmic but not chloroplastic glutamine synthetase is required for the translocation of
nitrogen from senescing chloroplasts.

H. Sakakibara, T. Hase and T. Sugiyama (Nagoya University)

Differential control of glutamine synthetase and ferredoxin glutamate synthase by light and
nitrogen in maize.

. Suzuki, T. Omata and T. Sugiyama (Nagoya University, RIKEN)

Regulation of nitrate reductase gene by nitrogen sources in Synechocystis PCCT942.



THE 29th NIBB CONFERENCE

THE VISUAL SYSTEM OF DROSOPHILA
—From Gene to Structure and Function—

March. 17 - 19, 1992

H29[EI LA e BFSef = 7 » L v A [The Visual System of Drosophila] &, ‘PB4 43 JJ17
H~19H A& 2 Badsc s T Ehi, MW X494, WL 6408 ExkH>
b, 1BfFoFECK LCifRaimoirbhic.

Opening Remarks : [. Takeuchi (Director-General of NIBB)
Organizer : Y. Hotta (NIBB)

1. Y. Hotta (NIBB)
Drosophila visual system-Introductory remarks.
2 . L. Masai (University of Tokyo)
Molecular cloning of two Drosophila diacylglycerol kinase homologues, one of which encodes
the gene product of retinal degeneration A (rdgA).
3. E. Suzuki (University of Tokyo)
Morphological analysis of photoreceptive membrane turnover in Drosophila compound eyes
with special reference to subrhabdomeric cisternae.
4. J. E. O Tousa (University of Notre Dame)
Molecular analysis of the Drosophila retinal degeneration genes rdgB and rdgC.
5. H. Okano (Osaka University)
spike, a novel phototransduction mutant identified by P-element insertion mutagenesis.
6. Y. Nishida (Aichi Cancer Center Research Institute)
raf-mediated signal transduction pathways in Drosophila.
7. D. F. Ready (Purdue University)
The role of cell birth and death in pattern formation in the developing Drosophila eye.
8 . N. E. Baker (Albert Einstein College of Medicine)
Neurogenesis in the Drosophila morphogenetic furrow.
9 . S. Higashijima (University of Tokyo)
Dual Bar homeobox genes are required in two photoreceptor cells, Rl and R6, and two
primary pigment cells for normal eye development.
10. D. Yamamoto (Mitsubishi Kasei Institute of Life Science)
pokkuri, a Drosophila gene encoding an Ets domain protein, prevents overproduction, of the
RT photoreceptor.
11. B. Dickson (Zoologisches Institute der University Zuerich)
Induction of the RT7 cell fate in the developing eye of Drosophila melanogaster.
12. U. Banerjee (UCLA)
Neurodevelopmental pathway for the R7-Son of sevenless and sevenless.
13. H. Steller (MIT)

Pattern formation and neuronal cell recognition in the Drosophila visual system.
Concluding : Y. Hotta (NIBB)
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