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Genome of a green alga, Chlamydomonas reinhardtii, lights up key functions of plant and
animal cells

fREFHE; - ARER - ILFFEE
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VYBEERFa—7Y 21T, 5612, POl
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THRMET b2 L9 [Tk o GO HAIatERkEE, BITE,
HER IR LT Ta 54 T THHEE DI,
B oEEEdbegd Tt EZ6NMA, HELT
WHEMHTIOTO A TOLEEL->EBELTWS D
DELT, 773 FEFAChlamydomonas reinhardtii
(i, IFIFYAY) LR THS,. 7F3 FEF
ARG AT ) FEALLE O TREES & LT 5
THINZY, BRI TREEAOTWERIE LT
B GHHSN-0 LTEAM, HETIE, JBlUEAY (7
OFA%) & LTHHENTw5, ARTIE, ORI
DFBEIZOVTHAL, T, 2057 AMETICE-> TR
LN HIAR, HERMRe N OX ) ALRET A LIS
£ o THZTE BRI DR REAETLIZ DT
Y5,

H 753 FEFREIR
EFNVEBREMODESDTHL 25 I FEF AL, Y

2R RO EICERT B, FOERER
19454, Smith (2 & = TA[E Boston Z44 0 ¥ % #4 E4Hl
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P BHE S - —a oBEATRICHRT 5.

C OEMYE OB, MM S T AR &
Bl EEERICD B, FO—OEEEI*? (mating-type ;
mt) # 75 AR (mt*) £<A4 FAR (mt™) & LTREIT
5 (E1). ThEhoEARIOMIEIE, SFEIZHEMT . A

(=N) zx i
B %imﬁoﬂ‘&\\\~i‘ ;

(+N)

MRS ES16MREED
H17L g
BT Tﬁ?ﬂ
(mttEiiEmt)
JOrTSAMEE
5 MfamE

WEREL

AT /

(#mfa )

B, METIHERET (n)

®1 IS RFEFADEER
OSZRESF AR, 2HOEAR (ISR mt EXAF 2B mt ) BHDOR
RO EN I U TR B L DRIREEREY 0L, ERT
Sib, HERE BEFEEC? Ty MOBRIRRRER N T A EREY
AoEED. 27— —F5em.

% bR ML CENMIE S R E VR LIEMET 5 (IE
PR A 7 V), —HT, BBEEROSFEINETS L
FORZIEER L7 FNE LTEINL, f8HRM AT TE
BRCHT 5. F7ARE< A FAROBRBT2RET
BLMIEOBREIGHEI Y, TOBRENRY IV ELRSTE
NEROBIRTAHIRE 2R EET7a 77 A ME¥ 4.
CZOEEEBITLT, 77 AROBET2 5 A E M
ELTYA FAMOREBTFOREaHE L A2y, K
EEREITEE SNE, TO0h, —XFONEET 5
&L, BOBRIEAETERL. BEOR 16 MBI, #
EFI3E  TEVCHIEEE B bR, Rk CAEBOBREE
B Z A ZEHRTESL, 8~ 10 HEOEAKODS,
W ERT, WilE2H, FHafFEoTIAME~ A F
AR O AR OFARM AN Sh 5.

753 FEFABINE TEPAIHE SR TEE RIS
1, FEATHEZ LI SERKROKBIPES ICBSRT
X, {hiT, #HFEhiT L 5BIEEIRNT A RE % 0
Wb, Tz, FOMGICE B L OREW IS LS
bobtw)r=—r I HE. 773 FEFAEY
MBEAE DA LT 27 ThHLEREL Lo TS, KR
I2BIT B DNADRRY, LT, ZORERET LOBY
FERICRANIRII L7037 5 2 FEFATHSY. HEK
AR RIS S U CAFETRZOT, e
R DBARFHRIC S SN TE, Tz, Mlld24
OWEEZ b SR rh 2 ik 575, WG BRI LR
HEEDIETBIATAE S HHE/MA (basal body) 1B
R T- oM S MR TH B, ZoREE/MEZEY O
WA TH S (B 2). EHRTHRE RERKE v
T, WIEEERHEEN R LM LD SN TWD, 2
5 3 FEF A TREPEREME T 50 i b 2Rk A
HEExhThsY, TALOERERBEETOZ e
HB{EFHE (mating-type locus) I2vy 7E3NTWAE, £
EAch, A, REISELRE, £ 0%PEEICBNT
%L DERMN Y TI FEFADLHEERSN, FTOERK
BT OoXOXICEEShTELY. RETE, LEK

%1 —drdkd - SEE  BGEEHAHO YT ) Ry TICREEE DO L FITANRLA TV A, FOMEI T BRIV TIZE { OFA
bh. IECERIAEWATY T 252 7 ) THOBMCERAEN T AAR— 13 L MoOBRTH Y, —KIEERFOGERKE L ol - A
Hi - KRR THLEEL AR THL. —HT, FAED LI ISR D — RIEER D AAIZA Ry M RIMEE &
B O CORIEIZZ DO TERMETH A, “XIVEEBBIE 27223 5HIENTH L, RIS KILEROBOLRIN THLR 7 L

FEL7DEBES D,

*2 HAE  HMARMOBRICHECOVNERENTA LA T ShAMO I L, ¥53 FEFATHE, BOlEICHELTAEDRKNE, <A+ A% (mt™)
LT A (me*) b k&, SRR LA A SRR AR T L B RIS AR T B LU AL ET AR S h, EhTholzbo

BT b L, w4 FAME TS AR L HRBEM T HEEET2S.
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i

— =W ERBOA 7 ) —= 2 FRIC LD, COB
BEZAE§ BB 72 & (BB T SR G T %
ERTnaY,

I #8553 NTFRF/ LOEE

773 FEFADY ) 5% 4 X#120 Mbp D 1315 % H 3
—§5¥ay MAYERINFT—F25, 1557 AF ¥ 74—
N CRHE 2 A % & el Re5) OECHI AR & vz 10,
GCERIZ64% LI W2 &b o (R 1), BEHID
MR~ — A — ORI 5 S Yo fhB D 17 R L ShTwiz
DY EBHZ, SEFHIDS B T4 A% v 74— FHTLT Ol
TR L, 77 5D 78 %IZHIY 3 5 95 Mbp D% #
N=LTwiz, i, BEREFEEZELE6 e
i GEEERE6) I35 2D AF ¥ 7 4 — L F (3-38-26-69-12) T
R S AL, MR 2 A BRI ol fs < — & — THEE
Eh7z (R3a).

EST (expressed sequence tag) {5 & {5 THEFET
7y A HAWT, 15143 OEHYE 72— FEEIHEE
g, Z07) H56%D 8,631 MOFEHAEST 15t & 1 72
Sz, 2561, 259D (RNA, BLZI100HO F5 » &
R—FTWILRA Y FERDOPoTWES, BAEI— N
BIE IR 190 bp, THESIMOTF Y »hoREEh
Twiz, 4 ¥ bOoryOFHRIE373 bp T, 1HOBETH
ZD73MEDALrbarEboTwiz oA v basdfiA

(Rlelvlilelw

F1 ISEREFR, YOARFZF, £ MNIBIFBS /LD
i

i3] g = SR T S o) A ettt =i
BIERHIDES (Mb) 120 140 2,851
REEY 17 5 23
GC =& (%) b4 36 41
EETE ~15,143 ~26,341 ~23,000
ECRIchDERE J— RElE (%) 17 33 ~1
YT+ R (bp) 190 251 282
TV 8.3 5.2 8.8
Y1 bOVE (bp) 373 164 3,365
YA RO 73 4.5 7.8
rDNA 12w N3 3 12 5
tRNA £ 259 589 497

Bud, WHER T A B &0 BN B A R e iy &
R2E£L, LA, Bller M EOBMITE Ao 72
(F&1). F/, BA Y PO rED30%I1EL 0ELEFHS
%Y, 7FIFEFAOL Y POYOEREPICIENT AR
YORAZE S TR SN L OBEEAF/ET B LAUR
WENz T, A FVOBHBEERRHTALE, F—
DT IBERETHIFrOHAHE4101E, 3FHE O
W77F=y, FIVEHHTAZILERPELS (14%), 7T
SRV M REMT S (86%) I LAMEDD BRI,
TS ARG EN 15,1430z S DS B,
BF 773V —%2RELTVEL0MR 1226 MEEL, 20
9 HD26HEIZDWTI 10 L EOBHE T2 STk S Twn

WE
T

~

B =@ g

M2 253 REFZHEOESY

fiREEREOMREE CHEZEN, #MfrEtcidhy
TROSE—DFRE, %, SIVRUT, EL/
-, BRGSO \GEENTFET . BEE/IVE
THIREPIER &5 LTz 2 ADEEEDHREISNERICHRTY,
FEREFENT F VR OBUECIFEEEE
HOFETD. EEREHES 9 FDRTERY
BEBIUROHVES (9 + 28658 hoED, Fn
BIETA Z AN ES A A, R DA —
UHERECL > THASNTLS. COfisl:, &
EPIYICL <FFEY HEBEISIE CThd
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e cooaesaaaaaaER N -\ SN, LR EREND. SRR SR e

7o, F72, 798K 2 oOMIET SR, £DIHD3LT
FEASY VFAIEHLTVAZEd oz, BUREEWC
iz, BEREYTIRASATVEREWY FALOT F=IVER/
7 NEEY 7 T —ERETDSL S AOR D, K
XRBIZETI7IV—2BEELTWE I Edbholz. 2
Loy y 7 —ElETIE, BBV TRIRAZ LA F
R4 L2y 7 F MEEBICE S5 2 LMo T
. 793 FEFATIE, BHEREMET OB ZHE
EREHOCAMP R LR L, ThiEess7rFLelLT
ML ERICAEE S, HINRE AR S DTG AL R M L1
T- O EHEOREIR A Z LB SN TVwAEYEY, &
HEOMRICL-T, BRXZVAF FENLEY T F MR
FERAM G T BRI A LI L FAET 5 T EAURIR S

fuiz.

¥/, A2, B, WIS ERERGFETS T
VARE— I —OF—a SRRV EN 461D
GYUAR—F—DIL, INF—RAPFURAFE—F—R
ATP:ADP 7 v FF—¥—, ¥REONE~DFZ A0
br— =R EIERSNARHWIHEDO T Y AR =5 —
773 —%20—KT, BHMIIZETSREZE TR
T o EMETEHO T Y AR—F =T 7 IS EHF
FELT. ChHoflEsaTEbREEIE, 773IFET
AEE B & ORI T ENEIF RIS Al (R T %
HbEb oI DL R

- EWEOF ) ARREL, IPOEMEDT ) A
BT AZ LI VAR RERERLIENTES. 12

(a) DO] U, o ) 8 2 o ¥ b= fe) A
Fogr-r =80 = O @ I T M o <+
50802682862 2 g8 J g2 GEE 383 N

BEv—h— IZ<l F=wWuo <0 O &} < 0 > = O o O FO o
¢ |~ &= | | 1 | T | | | | |
TR EEIETEE
BIRIIIEEE (oM) 6.1 24 79 28 99 5.6 87 7.1 15 4.6 15.4 10.1
| 3 1 38 |1 26 | 69 J[_ 12 |
o == m | HEIABACYO—
e+
2SIREFR 1M am IR T O 17 10l [l | I B I B | N T A Y
YOMRFIS +
PSIREF R nm 111 Em PEOL T OEL R TEIID 1 EOpIEDIE LoV IR @D b e mnoom
100 kb
(b) —
NIC7 AC29 MID SAD1 MAT3 EZY1
—PPrbrr
t+ = 5 4-—1—4\-" -
il | [ [ — b [ [ T
NIC7 AC29 FUS1 MTAT EZY2  SAD1 MAT3 EZY1
TR E R

3 2 PEiE GEEEE 6) OBED SOEG Y —H— SO REEG FEEDES

(a) SBENZE 6 (BT BIBITIRE, TwEVISNEAF v D4 —IL K, B8 ¢ (O w TENGREY—A—DMES SBITRT . 56 REHICE mt TR
EREEEANEETR. b hEISE REFRACHEREGT (£ bS53 FEFR) EREBORRT, O RF A+ EHSE REFAITEEEEEET (01
RFTF+ 55 REF L) HEBOHETRY. AF v+ T4—ILI38-26, 26-69, 69-12 DB EE T BHEEA BAC 20— (DU wIoO—2) ZHED
BeTRg (8 88). RST N/ LEHINSRESTZHIZ CC-503 TTSATUDHTHS.

(b) MEREEL B R TERNOELE T A b (BDEDXH) BN C Lo TEY A 9 HCEATND. T4 F ABUDE R R T FEPIER
HENTAY G CHD MIDBETIFIL, Fie, TSAROMNEICIIMEERETFRIOMIEIRICERET S FUST BEFONHETD. TOAREREFICE
BECRET B MTALBEFICOVTIE, B8EEE<ON S TUEL, WADRETEOREICE NICTBETF, ACZ9BERTEED) \DZAF—E U IBETEE
FLUTVBH, ST L TRTRE N3P AILF B T— KT % SADTEEF D, MY ADBEETED MATIIEET EEFRHRICERAY
JLOBMESEEGICES TS E2YHBEF® EZY2 BEFOY T AUE—MMFHELTWLS.
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X, EROEDT ) AL BT A L THOMEE B
EONF727 ) A OB ERET DI LN TE DL, Fi2, H
BOMMTY / AT A2 2L Y, MEAREET
RLHBOMILRICRE ST AiltfET, FCEA 246
LD L IR SN DD EMBIENTEL, 75
IFNEFRAOEAE LI — N 285715143 FE oW T
a4 RFAFLEE MIBITFAE—Y O OFEFR~-E
ZA, 240 =H THBTH o720z L, a4 2T
AFITIER e P a0 L OMT74HE, € MCiEkv e
ARFAFEFXFELELONN68FE, 753 FEFRACKE
HBIRTFI210282FETH -7z (H4). ZOHENPSLD, 2
73 FEFRZENW (b b) HAEROBET L, M (du
A XFZF) MEMOBEFEHbEdb b, #bE, R
BAEIZH D EAVRE N
FNTIEEMANIZ, 753 FEFADT ) AT S
e b, dHowvid, ZToErofizznzhnicibim
LRBIETEREDLIRDIDEDTHAHI D, 7FIFE
FADF 7 AFEHRE S L AZHBFNT LR S mRER
5 %.

[ iEmicET AR EETFE
CO2 RIBERE

1. XEREWYICHET 2 BEF

773 FEFAZII LD LT D0 EF (SEE)
Tbh, YUARFAFTLEORERWENEL LS IE
BxiTh). LEOZ53 FEFREIDS RFAFHIc
W L CHHAE S B35 1,968 T4 40T, [ UARHF D 4 A
FLd oy AARHEEOL A V) F 3 A 23w L THAE
THODIIMOHASHFAET S0, ThEDRHITIE, WL
FREEIRRSINLHEHER S, ERFPF5aAF
BEDEER, HEROBTEE, REEE, o0, I
H, TI/78, BEzE0LaKCESTsEHELI—
P32 BInFA 135 ME T T B0 ORISR %
MIZF-214FE D5 B, 101 FEICIGEEO&E Y & DR
RRREMNEF — 7AUAE Lo 7288, BEMEToREH
WD bEHBONTIZLEETE DL TFHEN,
wTh, B85 MOBE T WA BES B &
FHEINT.

“UELBDIC" TR EIZ, 7F7IFEFARIRLDE
T 5 WERkA T b o AL IR X, HER ETIR LTk
T BRI E TR D Lotz v T I

(=8
~23,000

YOMXFZF
26,341

TZIFEFA
15,143

4 HBY/ LOFEERWCI S RES ADEEEEZ I—
RI2BEEFD 5503

RROSE RESAY/ LSBT 15,143 EOBET OEY CHHE

BEDS5, 2489 WHTRIMAE b, BRHBY O 3 X SHEOEREH

THole. &, £ bESTE REFRICBIFES DH/OA X ZFTlads

Dh\SIFVEEEIE 774 1, YOAXF X053 REFRIFFETBH

£ NCEH DN STV ERES 1.968 MTH 1.

N TVTH, EEEYIEREE LT ET A LT
ML7zEEZLRTWS, WY/ AfErclishi-oh
SIEBAEYIILBT 5 BT 0% 1L, BERER O
FHMBETRIEL, 753 FEF AR EOEERL I
ke bAb Lzarkiidh, 21T, Yuf A +hoEs
HWIZET, ELOBRBECRTFENTELEELLNS.
T2, ZOLS bERAEYICIGE R EEF SR, v
TANRZFIT, B, SESHwTR, EboRE, ke
W EHEFES 5 2D OBE TS HERBRBE DAL IS LT A
R ShTEbnEEZ oG, 2213, ML
BiZEE EAL 5121, KPR OBREHIEIS T 5 72 i
EHR BLEND Y, HEEHRCEIRR S ShTw
o7k EN5.
TR 2T 572002, 7/ ALK
T BHEDRIZT Ly bR S5 & TRES(LIC
MRAES 5. Z DNALEEHE % ff 2 A3 720121, ks
J MEROIED, BHEEICE LB G T OREER (b
FUYAZNT M= AF3) BRAEZEDVEETHL. ZHET
CHEE S, W, COEEZE(b, mil, 1S, Seaslx
Z (N, P, K, Fe, Ca,.Cu), BMBFZHY, Bohtn
HHEA b L A G CHAE L7-HIIEA S cDNA 54 75 1) —
THEEL, 753 FEFADOESTHHEIUE LTS 12,
B 5N EST 1EHICHS T 10,368 i EST 2 10— >
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10pMERE TR -85 5000 MRS T - 38t
(EERFAEERFEESY) (ERRFREREFELL)

o

RS =T
(LciA, Cep1)
1000 MEREBESE -
(8 TR R R R Y))

H5 RSB OEBEE T ERE T 2o DRIRAE
JO77AUHE

595 Z RES ABHERORBRETRE SRS LIeaERENEN,
104M - 534, 1000uM - 3%, 5000pM - EHOESORBIOT7IL
EEE UL, MFERR, EREISSINCBEFHERT. 10M - 55,
1000 M - SBAOEN TRERRERBEIFETNRCENS, IS
FNBD 40 FEEOE G T OB OF YD RUREE CERICES U
TBEEZBND.

WL/ cDNA 7 LA R L, HEBSILEEDCO:
RZEAPLRAP, 8RR LAY, BFRERZICL HEE
Fab®, BETEE, #MO) X419, Lwvo/-Hilarn
A OBIEAL OB BOET T Sl ETF 2 WS LT b,
T ITE LI, HWOSEE IR CO: DREREZALIC
WET BT YA )T b—ABICOWTHNT 5.

2. COERERE

77 3 FEFRAZELS  OHIEERIL, BFEHDCO:2
IREAIRTF T 5 L IR RO FH S CO2RZ
EHUCEIL S 5. COBICHREIN 2 IRk & b
AT EMD, ORI R SR A (carbon-
concentrating mechanism ; CCM) & Lidhs., 753 F
EF A0S, MR GEOREIE T CCM1 12 X o THl#l

ERTWABIEFMLENTEBY ™Y, ZOCCMLIZL>TH
i %415 COLIBEHERET 0% M ISTRIE A o > Witk
7Y T Y EMRER, PR R 1 — Y BIIRT
FEINTVwELY, T/, Ml ke kBB KRR Oz
FIZCCM1 D FHi Tl sz 5 { MYB B R T2 & - Tiil{#E
FITHTEITRENT NS,

EELIE, 753 FEFAOER R FRMRRE T S
N2 4% FENIHE T 472012, MBISER T 5 COzit
JEE, MR 2GR A L S 70 & & MR KR
BHFUEOAEERLW, KEEMITHYT 50038 %
(v/v) OCOz & trZBR %, MIE & RV ER 2
KI AL, BEMEFRFREIHN0UM ELRD. Z0%
PECHITR 2R3 5 &, KiFeih ORI e 3R L3R
0uMIZETHAT LI EN0, MRITERTP OME R R
TR R R L, MnRE RS A TS, 2
ILT, 773 FEFAER AP OB © kg
V)RR A P D AR EE T A LD I2R A, —
FT, 5% (v/v) ®CO % &t a A+ 5 Lo
TEAF IR B FE IR 135 5000 M & 72 ), MINLIZE OMREE “ 5
WEREIIL, R iR e I 5. ZOREREE CO:
B3 ClE, 10004 mol photons m™2 s @Gz MET LT
O IR e IR L S e o e F2, 12% (v/v)
D COs T &re2e& w4, LT 1204 mol photons m2s '@
R TRAES A L AR IERE e 5B 134 10000 M & 72 D),
Z D&M TIRMmRE R SR IR S ko 7oA, T
FoMEEHNZE D 7 5 3 FedF A ERRE~OBAEE I
a4, MR FIHEEEATEE I h A 2 b o /.
FEE FEET L7z d & R HU i P A e SR EE 158 1000
uM EEL Lo/l Ehs, 753 FEFASHTESS
DA MERR SRR E O T 2 MR 22 A CE 2 LTI
R 2T L vy 2 ETIE L, K0S
COrter iy VB 2o TWVA I ENREENS.

7 T 3 FEF AR B R RIE & 350 5 & T

%3 FI2AIUT =40 HEERMOREHREROy P27 47 ELEOICH LT, HOREOBRSTIZB 5T ORE TOWE M (transcript)
Dy b FFYAZ) T b=A" LA 120K TH- THHBPHIB I &1 (T4bh, MEMEHE S EREZHEIZED) HoHHE oI

oTwd, 20,

b7 ¥ A2 T b M2 OMIEATEAE DM T A 5 DEEORAE AU L o TELT 5.

¥4 CO:DEY L THHE . CONIMMDLEREIMIBEOES TH D0, FOREELIIEL T TR THL, LU, KBEEHETlakp
DAL LS ~ 30 mg/] EWRIE <, F7-, pHITHAE L THEAERRIEET S, LizdioT, AERARAEDEN 4 %4 L 20T 5 5 (COe,
HCOs ) e IREIL, FDY T FNEEETEYATLAEMATVWALDEFEZ SN T WA, MR IR CO2 DR Z T 5 L RHISFT S
Bz, COxbr iy FBMARET 29 2 TERICIVEFVER L, 722 T, HCO:™ OO A R oEEie ) Ot b2 L, S2h;
TR 2 5 2 E CSRICHE LTw A I EAMBRTWA, TFIVEY 7 F—E0iFH O HCO: IEIRET A edREh, THF=VEy
F—VHBPHCO: &4 —ThLWHEMAITIE SN TWA, Fh, MEW T, BN Bacillus anthracis D##EET % 32— F ¥ 5il{AFOE5 L
SOV, COzIMEE % KA LM (0.038%) 225 L MEN L ALV D5%IZET I LT~ 20 KT A 2 a0, SRS COzt ¥ ¥ » 7 nTEf:

DREERT VS,
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BEN 5 A0 TR OBIE T, MR OB €
O EBETFPEENTHEHDEEILNS
(B5). INHDLMIIE, EREFURIZRTET 5 MK
B AEOBRTH S LCIAY, CCP1%, COz& HCOs™
DZEARFUG % 5 % REEBKEEE & EORIZTHE TN
THY, Ihs0HEHEORIERHERRIIEHRIZ OV TEAT
VHEDENT WD,

ER R BRI T /NI FYTRISIFEF A
O THRERPICHIE ST &A%, BRI OEMRRE
WARPER O BE 2 R T A 720120, STt e
H Wiz T BT 2 D 2 L EH 5. FH 51T,
F—A F1) 7D Loffelhardt fid: & L6 ¢, k@3 o
7/ 7+ F Cyanophora paradoxa ¥R e8RS %
b EFRWZL, FRUIE Do THESNDHEET
A 207 LACE VAT L7220, R B AR SRR AL
W U CRFERERNOOLFEEE oML T,

3 N R A S R AR ¢ (B Vs A
MINTwa, P77 IEEELEELT7 2T ¥
HEHHE LD I L, ZOMIBEIIRTF 7Y A U EED
DI Edb, —RKEELLVT N TN TOLEARESL
LEZ LD, 2o s, KEaHE T —KIHED
EFNMEYE LTHEEZEDTHIAEWTH 5.

—C, KNG WA O RTINS He e
1, B OBEIZL o TOERI SAKREHDCO:
BEDITIZ L T, SR RS L b, Buriz
R SNDTHDETHHLH LY. MR TR
R DHLIREAH R TH L DDERKETH L DPEVFE I
RO PNT VLD SHIE, IS DR
Kb RHTZILE - MET22LT, BEO%
ez CO2 IS - NEALASHEAH LI ENDLTHS .

I % £
953 FEF RBEFHSE MEBORE
EEFA

773 FEFALZ2ARDERELWE M- TilEikL, *
7o, BREIOZEALE BAIT 5. HITE ORI MR
ENTWD, WTONEIHFET ST F 7 F7IE, 24D
/NG & WIS LT O R OMUNE SBURICE & L 7R

@@00@@

(9 + 28E5E) AEEL, Zhid, ZL0EBEDIZALK
LBEORELF—ThHas (H2). ZhET, 273IFE
FAZBWT, MTHEOERRIZEHE S, T
TERENE LR BRI/ MR BE OFRIT 25T b T & 722, &4

IREE T, W%@%EEEE&E%%&T%W%WFL
(intraflagellar transport ; IFT) \ZBH 53 5 i {z T-oo#de
#%%#L&of%fhﬂ,ﬁ%%ﬁaﬁﬁéﬁ%me
HoRREL LB ICLAWPES N, v MO & OFELEAYE
HaEhTwd®,

BPIZiE, 7 ORI ICHERET 2T OIS, HE)
PO ENFIEL, BOICHE, W, s &omk
HREIZEZOVTWS, BIREWZ LI, &S5 EYL%
COWHE, RMREICIZEECHMENRTA L2 (F6). L
oo T, 753 FEFARLL M EHITRHTERHEZ b
DEPREE, bhVEREOS ) AEHREMEILEKT 2
CLICEST, WEERHMEICHE T 28 nT O 2 [F
ENTREE 2B, 753 FEF AL M@ RBEET 774
D% ATHEECHTE OREE & BEICHET 2 85T T
0, —R, kL EIZEEIEETHDZ T I FEFADS
J A, b PR ATHEIEL TV AHEESLHEICHYS
THRZFOA =T TP EDXIIFESNT VS,

& CIZEIEEVDIE, b v ATERLS OMETIC
ERDPHDEFHBEZHE2VOERITEEIHLILET
HbH. 773 FEFAOWENREIZES 35 IFT8S & H
Bid, =7 AICBIT5 Tg737 |IAH LEVHIFEME L.
YT AIBGT TeZ37 B TATERME UL &, B
IR OFENAATE U TR KT S8 52 8 REY
DERIFTIEFALATVE, —F, 793 FEFAR
BOTIZIFTSS M n T2 RAME LA LR AYT 22 b
NG RbI s, =7 AZBNTYH Te737 a1
WAL B T 2 BRI ST ab DL FHENTY
B, Fie, WY AOFHEIZL 5T, M EE
PHRERBEALEZ O ERITHANF —E— FIVEREREOE
HBIZT OV EDTHSBBS5OFETT S, 74
EDOHENRG 2 53 FEFAOHIERIEZT L LTHDD -
72% . BBS54E T ZH{ET- O RNALH:IC X B 5BIHIHIZ
X0, 773 FEFATREEDOE M- 720 debi/zh
THERBABMPBES NN, ZoEEEbL M2k
1T BHEERHMEIER O ENFE E SNTWD.

*5 [REBEIRGELAITLNTIEVEA, BHEKEI T/ 2707 LARICEGTHL.

T 27 4 AR T HPALKE P @ Glaucophyta (35 ¥ 7k

glaucus (ZI L, iAot (sea-green) 2T 5, ZHAEHD glaucous (FAAP - ZKEAG) (2430, FHRSNBRIREG E S,
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6 T/ LESDRE T EREE
EITHRO 20 EEOS
2 ;
— E%E!Ei( seudomonas aeruginosa) I pe— FRAH O
HETRIEE (Staphylococcus aureus) BETEME, V7 NOTUT. S
|—E S523% (Synechosystis sp.) — B, BLU, T8, 08 WeE,
BEMT T8 (Prochlorococeus marinus) NgFUFT L, @R, ey, 7X—/\E
. - ) ¥, B BT EOEREYDE
= A% R (Methanosarcinia acetivorans) I — (G ETT. S52 FEF AL
=5 1FELIFEAE (Sulfolobus solfataricus) BTHE>THD. BEHUSIUIEE
" e @ o o @ 0 0 ;r:n‘i ._:. .-: e o o . . e & @ & & & & & & © © & o o ° o @ Eﬂy@ﬁ%b‘ﬁ&?éi%*il:jb\
: I #5345 (Thalassiosira pseudonana) O a P Tl HHCEE GERE - JEEH
— e Sits97454 (Phaeodactylum tricornutum) B ) ZRLTUVS.
: I 7/747 (Cyanophora paradoxa) O e
: — 27 ZF 1743/ (Cyanidioscyzon merolae) I R
» s 7 AN 0 X (Ostreococcus tauri)
(| [ ———— o |-
: i FILF o Z (Volvox carteri) O
. =54 (Marchantia polymorpha) O
° EXVUH T4 (Physcomitrella patens) O R _H4E4h
. B4 X+ X+ (Arabidopsis thaliana)
: e SARAMERGTE (Dictyostelium discoideum) a T A— N
: fili ¢ ELE (Neurospora crassa) | wE
* L ##5 (Caenorhabditis elegans) oO—
: [ . =z
° tk (Homo sapiens) O— O~
. WEs1T
FEAZEY) |, TiEEY o EHE O SEEE
Gb, b oBEHEEOERBET & € OMIED, FEBUIMERRNTH Y, Ml T WIS fE$ 5 MID

HH L~V CEBAROMB AT i 7 5 3 FEF A2
TAHIETRZESN, 6T, EMIBITAERO A=
ZADHI SN 2 LA STV A,

Wl & 58
EREADELEES

77 IFEFRAOEFEIZIT T AR (mt*) L~ FRHE
(mt™) ORETOEBENLMHEERAIICL-TiELES. £
NZNORME T O 1121z, $lN>SikEsh TR
75 AM (SAGL) £~ 4 F AW (SAD1) DT ¥ vF= vk
LIENZEAEDPERL, MTFHOT 7 NVF= v EHIEAE
HaRITIET, BRBTEMTN LTS DEELTT
%% (E1). 2207 ¥ NF=VBETF SAGI £ SADI®
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BIETICLAHIHZZTTHE. ZhEhOESMOT 7
MForRe Py 7)) YCECHEOETHY, 7
7 3 FEF A AERDIS OHINuRE 2 i3 DR T IR
MEMEZRTZ Eh 0, HlaREZRER L Cuviii& A g s,
P b MBI E £ ICAMICFIH S L oMb Lk &
B2, WITERIZ LD TND CAMPIRED AL,
N T F e o THRIZEESH, v )7 AXA%0
777 —¥ (MMP) O—fiTHEFI—FFL 2L D
MALEEA T ST, RIBTIE70 F77A Mg 5%,
ZDHI—=FF4 T 0E, REFEZTTIER CREMRD
TRE7FAMETAHI LD, 7T 3 FETAOREE
BUIZBWTEERY—LOVEDIZE-TWA.

7 J 3 FEFADMPE 4 6 ko 200 kbp DFH
BICAAET ARG T HEIC L > TH#E S Tws (]

-
—



T
_——

INRYF

kR EREHER
JIIREFR 1 RFECTS
IRy 8~16 AR 20pm 10um
d=f7h 8~16 RIBEIE
a—Ry# 32~64 EREIR
TLARUF B4~128 EHEE
FIL Ry R ~2000 BRA5E

7 ERICDIT DR S ETERT
EDRER

Rty 27 A B (CIFHian o EOREN S
BEVSEHYFET . IEECEETHE LB
ZLUCVWDERERE (ZSZ FEFA, /Y
RFUF, JZ0L) 05, MHEOEREFORER
DEUDEREEBE (21—FUF, TUFRY
) ZRT, BFEMFNSEDINETEE (R
LRy Z2) [SEE LIzBDEEBEZSNTNS.

3b). MEMEOMEPGERIE FHACIE, FREPNOES OB
WETHIRMEOR L 7 2 2 b AU RIEEEC X - TEHF
A 7RI L T WA Z &b, ZORENEEDRIZE
VT B AR 2 2 L, AR oS A REASHERE
ENLEFRIRIEEZ OGN TS, i, ZO#EF
BEIZIZ, 773 FESAOHRERET DU LD MIDEE
TR, BT ORERICEZ 2 ko34 DNA O
0 (BEER) \C5 35 EZYIfET 2 L, ARbgRE2h
POLBETBEBHFAELTHEY, kI, w4 F Al
AL O VR AE T IR RIICHFE S 5 MID #{EF13
RWPRK 77 3V BT AEERTFE2I-FLTHED,
MID BT ORERTE~ A FARTH LI 00h 6T
BT T AR L LT LA F AR EBRERIS R
MIDB{ZFE, YERFRAICHERE S 2R T O H LT £
72T A 2 LT, MBI BT~ A Y —iE{E T
DEEEHSTWEELZHNTWEY,

753 FEFACEEORELEy 7 ZHICIE, 753 F
EFAMOHMIHEEMBE T > T LTy 22T LA K
VF, 2—=FUFhEohRREAFEL, B X Z5000
FBAERFIZ, 7293 FEFAMOHEMOSRNVEy 7 A% 1%
L& 3L AREDTEIZEZMIEIL L Ty 2R EE LD
nTwa (B7). FRICZoRBL, FEREFE> SR
TR, 2L T, AN ET 2 ) EWFEFES -
TWRRTTHH D, im0t ZmsEs
LI ATUHEDODETFNERLZMTHLE VLD, W,
MID#E(EFOF — vy a ZFHEREEER O T=7 227 L4
FOFabra—=r 78RR C s Ol
HFRIZDH MIDBIZTFHEIET HZ &b, MID#ERT

HEDHEL LTCOMEFRETLILDEEZ LR TV, A&
SRR AR X o TR E (A28, SMlilfafk & A gl
BHROELOBIRAY  ABIIRICL > TS HITHL S
IZENBTHA.

[ 453 KEFRF )LD
IRENOMHBR ETDRERE

773 FEFADY 7 LT LR R IC XD,
72 3 FEFRADEERSPEMZ &, Wi X UHmIZ
BWTERENOWE 2O 2B THHFET S L,
7z, BEOEIE CTRBLAVHPET 5l
v PAEETHLEICOWTIRRTE/, LA Leds, 7
J LARFIORE L W BlEr AL E, BE, AMENT
WBS S AEFI120 Mb D9 B, BXZ153 Mb (12.7 %)
2 HERRRRTHD, FOEEHEETEIAFY 7
=V FEIZEF vy v TSI TH. T2, AF v 74—
W FPHBICIE D LRI DS BAFET 5720 B - T
Ty TV —8NAFy 7+ —NVFLHFHETHI LI,
BIRCEHSEREDORE T/ AT - T, SR,
§8 O OEHEEET O R, S, BIE, AshTw
BEEFET MY Y VHEBORK L L odb
DAMEAET B 2 LI LT 5.

L DEREOE T S AMERE ML T 5720120, %<
O cDNA EEBFIOWE L AF ¥ 7 4 =)V FROF v » 7
DI LA TH LS, £ THAE, FHELHIE, TR
cDNA OWNFRCH Z P2 L, # LBz E7 VR ERT
Thb. TR, 7 AOREMED IO %
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L, BRSNCVDMERSICY v IETE /e, A+ 74—/ R 69 OPERECTIDR R (R - 7 L JEniEs) #h/\—g %D BAC 70—
2(EE)BFELTULE. &z, 5 FRICBULTIEOBAC 20— () BAE v I4—IU R 26 (2, 37 FHICHUIT 1 EDBAC Z0—VHRAEw T5—IU
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BACFA 77— %ML, TORFREELEDTVES
(B3, %52, H8). INoOFHIELNF 7 A
e cDNA M E s ) MEREAMTAFE
Thsb, LI, BETEFVIEICEDENOLET
EDWHET ) AF— S R—ADHEZDE LTV,

FhIc

BEEZ T3 FEFROF ) APBFTERAZEICXD, &
B - BIRISEICH S 3 5851l (TE) Bk S
TAHMIETE, B - L EREREHRL, #E{bo#
CHEOBEZER L2 tdbhoTE, $72, B
Wk r s AERBETAIET, 753 FEFANE)
iy & Rl O 53 2 AR 3 % B S S A A 2 B B AR T
HHEVIZLhbhoTaA £, IMEERRDIC
BT, A T=F4 32700 2R A ) A
TroEy ) AEH®, Z2LT, BHE=Ir0Y Rk

DEFH)™ SFEINTBY, ¥ T/ 1757 7 hoikE,

IrEERT, SERMDICWD, BIET oML L SRk
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— 7 RWFESRA ENB725 9.
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