ﬁﬁ q:@ REREREOFREDRICEAT ST &,

[

Frw TEECHTILUTOXEZHAT, M1~TKEL L

(”%%wﬁ%k SWTEHEZ S OMBEE A EEL, BRIEERZTT> T3, £0—DIC,
Fyw THEENLULES - BREDVH D, Frv THAR EEMRZEICABNZLDT
HBHH, ThScE L OO SMllcHR LN, BEELEERES EEX SN TV,
Fry MEGRAXF I LV ZVRIEIEF - TEONS, IXF Y VBIEE_EHEN S
B MR A B EET A2 R VETH D, Cmﬁ69%iofm:iﬁyya@@h%
HZEDF ¥ ZVREOMER LB, TOIXT Y UDBET MM TOEEHbINB T LT,

AR ZEHEDE ST v 2V & LTHRET %

1 Fryw 7 HEETE, ax oV ryeENLTAF YA EDNHMOREEICISC COERT %,
DX S KIERRE A L FERNE X X,

B2 THE (1) KD, ¥y v HEaLUloRcllfEE ZH > 2 V8V HOXE
2 Ko

M3 axFrrokdicffclehicfgzeRioBa RV EOERICHET 2 TONE
D (7)) ~ (T) KABFEAZER &Ko

xR0 8s, (7 ) kEkhakEnsg, (7 ) MyELNEkER ¢ 1 )
Mk &R, C 4 ) DAREEATHRINABEICHBOAZFNLERYXRTF R, 20%
(7 ) ~NLBEL, CCTEHIEERZZTOL, (T ) KEDATH, MEREA
LiEENns,

M4—1 BEXURIVEORERZRANECs, BEBEMRMICICEHNE T I RE, HED
HNhianw7 2 B80S o iz, BEBHMCHEOEHNENT I /BB EOX S THEZRD
EEZLNBD, BHE L,

B4—2 axFvrold, UABEOPR TR (2) OPEOHSIKEA4I—-10X5 %k
R & B 2EMAAR SN, < OMBZEEL TR K,

M5 XU EOIREEL D, axF 2 2HNCET TRBRICEHIE X



6 X+ oOlBEEMS DI, UFOERRET- R, £9, filaziEEL, 22T
AXFVYDO—FETH B Cx43Z VR IVBNRIRL TV B L 2R LTz, T T T, HER
U ERMA TR L e A F A v B AN L T A, ThAMIEAICEDIAEN, &8
VEERIHERENBE T ENbhol, FTT, EERICHERM A TR L XA F4+ =
V&AM, 3TCTINMEEL iz, ZOBBEPLMCIEBERZBEEOL O LML, FRkE
NTOVERWAFF U EETEEOEERRTO, 1, 3, THHEEEEL 2%, MlazmEIL,
(”&Vﬂﬁﬁ%%&bkoC@#%@Nk%ﬁyﬁﬁg%,%ﬁ%&ﬁ%%%WT%@b,
FTIEENDRGEREM AR BIEFRE NIz Cx432 VSV BOBEFWIL, 0 K%
(EEEREE) OfZ2100% & LIcRORIE#OMZ Yoy Lz (B1),

120 —
S
=~ 100 @
ﬁ O BEORETOF— 4
B s0- _
1) 8 @ 1T AF A EAKRT R HBEHIC
%’: 60 — S YUHRRIC S B2 NV BN EER
O @ OEMEEEE LIRETOT—4
o404
f @
v
g 20 — O
Bk
< O
0 ! I I | | 1 | |

0 1 2 3 4 5 6 7 8

TSRS A F4 = >
BARTROBEEM (55R)

1. BRI Nhi Cx432 v N BEDREREIL

BI6—1 @, COMBICBNT, $2E2ICELNTZC43% IRV EOBNYED ¥ TF
B B CEEED ARNEETH A BB TEZ L

BI6—2 TR (3) oRUEHEZHY, Cx43&2 V7 EH7EET 2HikZ2H T, Kk
B (A DEEICHED 5 R0 Cx43% RV Hehog izl Uiz 25, BEOREICBL
TREEBTIBEFRICEMEO N, B1DOF—2EEbY, cahbbhbd bR E,

6 —3 F6—2h5bh3HERRMRO IV —HELEWIBEI LT —RERKICAZS
MW, DR IETE—RINCAHALNZTERTH B, HEMIRIEZ DX 5 ic— RIERIC H
ZAEBET>TWBDh, FOERFICDODNWTEILOND L ARHE X,



M7 —HOMmBMRLEY O T AERICA, Fyy THEEEN LEERESIT L
BHENTVS, EBELEBRNREMEEIZ L0 BATHELUT 22D H5H, &
WEdH B, FlzE, 1 D0/ A DA SRETIRENMERL L EI, ZhREDLIIK
RO BICIZA 6N BDEEZZEE, TO2 DOMBEMOERIZERRICKE REND
HEUBEEZBND, COBNMCOWVT TR 25 SEA TR HE X,

< A



EARGEBSIC BT 2L TOXEEZGFAT, M1 ~11IEZ X,

BRI IR A A DMEE T B 0, IEMMWEBRICR AT % L ERISH S| &l S5,

GET (7 ) MEEEL, S OERRENEREE A, itk T Hifllc &> TENEN
@ﬁi%k%ﬁmaﬁ&mmﬁm%émé

b OERTE, FTERECHBEOMESERICHAENORAZR S L EBIC, FRETCE
(14 ) DEIBEWENZTENTED, WEVDSHHLTWE, MEMDNEDNY T
e LT % &, BRlORIERZHRLELE (7 ) AEEET 3, coVnAC#EFRT
LgfERe~ s 7 —YVOREICE, MEVMORD &R ELEATIRERIH B, chbD

SRKIME S EORDCILBOREHANT 5, cOXI BRAKE (T ) EER,
MiAc S 2D L BROBICH 20N D %,

BT, WEMERET 5 b BRIKRO & 5 RITIHERANELE NS, | BEHK
DEZEE AT, EHBEOEECHEEMEOBEN T, HEVERETL, MEDOBY
MFFEL T <7k B, | C ORI, HIIECAROBICFET 5 A & B O 2 il L ilnfic
715 5C, D, ED 3D Z VSVEANMABEDL E > TH T EHHIEN TS, T DIRKATIE,
A, B, C, DZ2O—RFIBBEETFOENNCERNALNS T EPMENT VS,

1 (7)) ~ (%) icdhbTidxsEMEIE,

2 BEUEICDOVTER TWAHXER 2 DERE &,
1) 1 DoBEME, B ic &k o EdEoyitkzrE:d %,
2) Pilklx, PUREHEET S LICK O REROBE 2R,
3) MEFETE, MFBCHENLHUADEROMEHZIHET 2,
4) ~bos— T, o sEiiiaz sty s,
5) MM L 7z T MR —fBiE, S L & b RIAMAG S 50, B HilddRl e L &
5IR0,

3 THE (1) 2T, (7) BEREr 2 BEOTVERTEE S, BRI
BHEZTVWBEEZIOND, (T) DEZZHECIEDIIBREDONHEN, 1 DEZ L.

4 (7)1, MEMITEEET S0 - OMIIICEEEL2WEZERT 5, ROTFHild
B D25, —Ric, N7V 7KEFELE FPOMICEFELEZNEDE (a), b
ORISR EFEFE LN TV TIREBEFEELEVEOIIE (b)), NZT7UT7iIcd e hofifgic
LFETHEDICE (), NZF)7Ichbe FOMICBFELEVEDIIE (d) 2D &

1) DNA 2) B 3) MileEt  4) S rarvRUY 5) HEhik



BI5  THRIER (2) OFETE, @BEATRBLRLTERET S AT VLD BHBEOMEY
W URIET A2 BB, TOT ERAEMEIIEZ K,

e XUNVHABBEOILFY UPEADBELETFAKEL>TI—RFENTVS, MROK
KOBEX THBEFADOCHFBHOLFY VI 1 EEOHADNALN, T OBEOFED
BIEo TV, TOEROER, 2VR08 A DO—REEIC ED XS BEMIRETVES
TENTFEINE D, BEEZDND T L% 2 DY,

M7 BEXOFRRIFURZDEEDNEZNE I DPANEZE A, K1 OXS i 2 ADBE
BMHOMo Tz, TOBRGBTOERICEZHEIL, E0XIHBEEFRRCK> TGEET S &
EZBNBMNEE, L, TOMEOEENTVEZITI0N RETZ2ED0EREL, TD
ZRE, TETNVEBEBEIDOOESEENZZ B AREVINIEDB, C, D, Eoffjx

KB R BRI DET 5,

8 M1 OFKRTI-6DMERE GEGTEREHE > TVEMN, KA TEEWIREE) TH 2R
BFEDL BV, b ITWTERZ FERE ) 55X,
. 1@ 1t 11 1 1 1 1
R 0, 50° 16" 10° 8° 5 4 3 o 1

B9 BRI1OKRRKRT, UI-3LT-4DMicEENS 4 AHOTEED T DIRZERIET 2 ERIT
EDL bW, RETVHERER 8 OB 6B, L, HikkBRERIECEY
ERET B

it
: OLM OO
1 2 3 4
: 1O M cb O
1 2 3 4 5 8
, uafe i_ O
1 2 3 4 5
[ sscanvst
O macknu
B rzo=n
@ rzoun

1. BE X ORRE



R0 BB Y T3, BEOEEMELAL D > kD, BT A KERI M >l Z2I8Y
B B%®a— P9 258EF B OBEERIERNZE A, UTOHRTH >, ks, EaT
BOTARTOIFY VORIV ERI— FTZHEBOERME, TFY4LITFY VB
DOIEH & IFHEE 2 &R 1 1ITRT,

(ER1)] TFYVA40BFHECRIEERMNERDZ T ENTE D, 697 5L
2 T OHMWETET 2 - DIEREG 2 RD B N TERD o I,
ER2)] TFYYE06HFEDERIE, Cr AWPERELTVE,

10— 1 [#ER1] T2EEOIMFEELBEBE LTEXADBNS T L&Y,

10— 2 [#ER1] & [ER2]) OE¥ICOVT mRNA OEF| RN A, TV V4L
IF+Y U5 ORBIERLZMDEET LICFEETE e Nbhofe, TOHA, THFY VS
DHEIHNOZEIC XD, 2RV EBO7 I/ BRNEED X Sk 5 hE 2 OBEEES
KEBRUTEENICEA K

RI11 TFERER (3) & o, ToORE, HEOA VY AIEIHAEDE > THEET S, D

BEN, EHEORISIBEISHERENZCLICEDFEELTREDE B ENEZDL
N3 Mid¥,

®R1. BEFBORIFY VDRV INIER - FT5EHOEER

IFYVDOES 1 2 3 4 b 6

BEH 58 70 75 84 82 216 *

k&I FUERL,

I&Y 2 4 OEERS
GGGACAGAAGTACATGACCGCCGTGGTGAAGCTGTTCGGGCCCTTTACCAGGAATTACTATGTTCGGGCCGTCCTGCATCTCCT

TFY b DIFEES
GCTCTCGGTGCCCGCCGGCTTCCTGCTGGCCACCATCCTTGGGACCGCCTGCCTGGCCATTGCGAGCGGCATCTACCTACTG



# 2. HcHESXR

JFyo2HEB0EER

u c A G
JIZh75ZY UUU 1)y UCU Fovy UAU YRFALY UGU
uuc UCC UAC UGC
a1y UUA UCA B3 Fy UAA ®IEOFY UGA
uuG uce UAG | FUFF77Y UGG
a4y CUU JmYy ccu LRFIY CAU FIVE=Y CGU
T cuc cce CAC cGe
"
. CUA CCA FIEIY CAA CGA
”1’ cUG cCcG CAG CGG
& -
g 1vya4yy AUU hL#A=Y ACU TAINSEY AAU £y AGU
»
e AUC ACC AAC AGC
2 AUA I UDE s
ACA | U¥v{UYr) AAA Fib¥EZY AGA
BAI Ky, XFAZY AUG ACG AAG AGG
NYY GUU FSZY GCU | TANRSEVE GAU 5Yvy GGU
GUC GCC GAC GGC
GUA GCA | JnazvE GAA GGA
GUG GCG GAG GGG




|

A

FRRMEATAIC BT 2B A, B2HH, B1~8IKEA L,

HERPEREE LRI N B B D TSRS e ESh 55 & 5 Y 1504ERTT, Brefeld (1869)
W&~k b ¥ Dictyostelium mucoroides 7 5 5, U 7z, Nadson (1899) kT hZzK#E L,
RD K 2 IRFle 7z Uiz,

1) BEEEmic3ibE e i, L7570 78R 6N5,
2) HAHABEONIFTUT ONZFIT A LT 53) WEEFETIHEAIE, FHICHEOEBNEY,
3) NIFVT7 AlRBETHOPICER DD S,

Wikch s OB, NT77107 A LEEIE, (HEQ\@C%Uﬁ%?%% M4 ORICH 5
DTR BV EEZ T, UL, THICET2EBERIIRE S NEh -l

F Az i Dictyostelium discoideum & Raper (1935) iIc X b FER E Nz, i
CORSHEOETERZFE L AN, BEETIVEY L U TR S NS EiEZEL Lz (B1), Wi
COREMNERENI TV T BENS L 2ERL (B 1.D, E), Nadson OHEAFH#HE L,
(RAR—=VIEHEL)

1. /402K HEDEEE

A a7 B-E BHMET AN F-H ZHIROBEMAZENK
LJOEDTICHES) . K-0 FRAER, Raper (1940) ZBHIC/EH,

(Raper KB, ] Elisha Mitchell Sci Soc 56: 241-282, 1940)



(%) FAmavRha ) Ui, AT R TG L, A R B 07 A—
RELTAZ T T RERERD, MIHEIE X0 #IT 5 (B1.C-B). MARET 5L
o EALT BT, F-H) SUMOBEIEaD 1.1, 0), F22 Y055 L 5iay
HUT, HETTREE(ES (B@1.K-0). C O, B0  —HOMINE FHRIEOHCHME
LCHMARMA 57, D ORI HO% CHTREERL (®1.0), fFh5RIRD Y A —
SIVEEND @1, A, B, BIARE LEBIE, BIMEKTE S CARERMTHNBHA
BHW, TOPIPIEE DT,

1 ROEYDS 5, RLMEMEREIOGEBREEA SN S LORBEATHE TEA Lo

(a) H@h (b) RIEE (c) B (d) IRV LY
(e) VoULy (f) EWHA

M2 N7V 7 A CREIC Nadson O#F 2 = K5 LGNS 2 EREL T, FEES (1)
DHEVORIFE LT FREINBH5E 2 Cidke &,

13 THRER (2) KHELT, XD (a) ~ () ©>5, (BT, o, FEE2ER<)
B T 04 & SRR ARIOm T OEFERERZ £ 5 2 EAHMLN T 5 BREY 2 #RT,

AL TEHEA K,

(a) ¥SHEm (B) IRULY  (¢) &vFam  (d) FVRw s 2
(e) %y Va® () VUULY

4 FEEE (3) Ol LT, Te MeflAnid, FRIKOMRIAFHR T EfEfRC
YT %) EY LRV ARy, T OMBERZHE L

6 FAox<ha)HCofERICE, EYFMNICEEZEZDP O DEFENTWV 5,
COHRPEENEABKEREE LIV EES HARE 1 DU, 2 ICEENHEWFAN R T —
< EEEMA T TR K 2L, N T U T L OMBEEIC OO TR T OB TS 728,
ZFNLINOBHFIIDOWTEZ K,



B ESA BIBBIIES C DF A DX U ) CRHOMTPRAEBNT: & 25, #5 OWKITIE,
Nadson D& L & 3 12, BFHOMICA2 717 @ﬁmém 2 B ORI T ETIEHIC
Bt 5 b, WL —HITN Y T ) T ORGS0 - ORKICI, WHEHEEE LT
ENTTFVTREZ -T2, RTHRICANZTU T %ﬁﬁﬁ@ﬁ&ai&w#ﬁﬁﬁkowf
BLTFEYRERER IR LIz 3, EE568FA 0 RaVHETHS T EHMRE N,

REROITFIICE, BN T TR TR, BAENITUTHRHEELTED, Koy

FUT BiRiFEALORERTEHEI N, 7270, #BBdconNy5F0 7 BEAALES, N
7707 BOATIRMEOEEITERY, Fiz, BEKTIE, (4))3@?0)%{]35@[}‘]01%1‘\\77“)
7 BBEELTHNBT ENbhoTz,

(R, SRR DV T FORER 1 ~ 3 %17 72,

RER 1 RE, JEREMORREE TN TR L CRBIREIERE B, (REMKOB B AL
L.oh@ﬂdi/\ﬁr‘) WEZTeh, JERBERDIB - FEMc N7 7V 7z mho
Teo FTAERMAONZ TV 7HEE2 DL 5 CEE LTV,

SEER 2 JEREMELNZ T TOMICNNI TV T BEMATHEELE (ThiEk+ BREFES
TEIETB), + BHOTFHAICIE Y 7V T BRMENT T I T OFENRD EN,

B3 (a) BANY TV 7 RREE O R OB U REM, JEEEM, + B0
NENHhSELNFOEEHIE LT3, BR3aDfRMESNE, (b) DEOD
B U 7 85)8 7 1) 7 O B0 & Es SR T1EE U - IR & + B Mo a7 ok
ZHIET 5 LB 3b DFER L 2o Tz,

~
-
\
\
N
N
\
\Q
\
)
ly
'
\

/’
N
N
N
\
\ \\

(stEs) BNSINS
L
]

3%
EERREO B

2. ¥EEZICEELEBON T THROEL

O {REik & Hga%, B IREM e 8, x5 5 OME G IEEMAG 3 B TRAERE Ko7,
O KBl NI T U T OREEE, B 1 HOEE1008 LEN#ZRL T,

(Brock DA et al., Nature 469:393-396, 2011 & b (&)



a b
ﬁ% 100
A ] 30 4
18
3|
&
0 0

®3. FEREAICFENZRFHRDILE

al NG T T R E ¥ KRBT, b DO L 72N 7 T O
HEFEURRIFANCHER, aOREROTFHRFHZI00 & U TifE & BRERE 2R U,

(DiSalvo S ef al., PNAS 112: E5029-5037, 20164 b %)

6 SRER1OEENS, BEREREINI TV T & o N, TREMIE 1 eERBC
EMTED, FD B EEMS T ] NOXEFERES XK,

7 TRIER (4) TaRENTEE S BEEEOMERICARENE NI T 7k, MBINhB1NY
)7 (B1.D, E) LIZAMNESIDEAIh, [ARE | LVWHIERK, H50iIE TBIEH]

ICOWT#E 2 DOt s &,

M8 FHEERMLS, EYOHEKDNWTERLELTOXHD (7) ~ (h) i<, RLEYX
BRI D EATHBE TEA Lo
RER2 T+ B¥OTRIEN NI T U T E N &b, JEHREMRD NI TV T B
EOREIC KD REME RROEEZEELeEAONS, CORHEBIEOLEFEDD
KHAZRDREA 5 h, RER3OMRENS, REEEGZRECTE (7 ) OMEIGHEL
HoNB, UL LENDEORETE (4 ) PEHTHS, TNHRRER1OFRL O
LPHEND, —RIC 2 DDEYNHET B5E, @& DEYDIET 5 ZJ5EEL, 1§,
HHDIED T, BEVWIGEHEBRY (v ), —HIKL > THTHHIPRZBERE
WEEE ( T ), ~ARE->THETHADNEDOLEE ( 4 ), WHELLICHOEA
WEEFE VA D, LAL, TNSREFENEBFETIEES, RERI TAHRI S ICERRIISU
TENT S, e, TNHORMTIE, IXXTD (A ) PEBEARLESTebUTEEY,
KHOEZHE (A ) LOMRIEL>TE, ALDOHEDRBRBEIT27ES5, TDX
5 A D < BEFE, MREMEICRES S, € h2EH RS OEYTELRKEEE X

bNd,
a. MflgAItE b. FfHA c. Zifa d. AikA5H
e. HiffHd f. PRIEPE g. JERER h. FARHAE
i, #HE k. NoF7V7 . B4 m, SR



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011

