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Origin and Evolution of Life, and Scope for Space Agriculture
Masamichi Yamashita, Hirofumi Hashimoto, Naomi Katayama, Masami Sasaki, Jun Mitsuhashi,
Tairo Oshima, Hiroshi Takeda, Hidenori Wada, Space Agriculture Task Force

Abstract: Core research subjects of biological sciences in space can be summarized to 1)
Missing link between chemical evolution in universe and origin of life on Earth, 2) Gravity
and other planetary environment or epoch as selection pressure and driving force for
evolution of living species, and 3) Scientific basis for space engineering to extend human
activities in outer space and sustainable development of civilization. Short history since
early planning phase of the International Space Station is discussed in terms of what was
promised and scoped, and which part of them is still significant for science.

FHAHY v Ry oz, HEFEHRA T —
> a VEHHANO HAR DO SNz 585 o [T
OB HET 28 E LT, 19844 I —m> &
RYY L MERKENRAIC KD HfEs . M

BgiERE S T E L, 7

4 74

~ AN D W»w T
ANSA X5-Sla) Ll e

ST IR .'e 2. ZThicshk

RS

RN T
DS N
77

19844F 4 1K¢
CEE I N
FiHTOEY
BEo#E, 2 LTEBEFHAT—> avy~o
WD, 2B EIFEIHIND 5 WITEIE LT
DO EINVPIOTHREI, A=A %
VAP & il T & FH 23 iG &
19804EZ A5, DEFICEHBIRNEFHI AT
Lt LCHBEEH AT — a Vil lOME 236G
bz, EREED/NMIKETDaxy M
DsEDEIHIILFLEDONDE, FTATHA TV
2B TOFHAT—> a VAHIZ, AR—2
v bV ORI 2 % 2 2 FEERELHIRE
BN EZDMMOBEROHKIZ2 W2 0 5 & WEE
SN, RIS, EEFHAT—>avidzo
H EATHE < ARG 7 T TG B O PR Y 72 B 12
EPBELVwES) EbEZsNT VK, 211
I KE~NOBARIGPHEETHD, 2D
Sal—Yvareilfol s LTEEREFH A
F—saveEfs tMEIS o, Tk
YO Y LIC19844E Iy To N2 T4 73 A
IV AOMEIZ, FEHOAK, BE, K2 itih
THHHARROMIE, BLUOEE» M
BHHETOWVAVWAELLDEITOE b
D EY~DEEHTH B L EZ 5N, B
BICK D 2PN E G, 274806 LT E S

FHAT—> a v QMM EICD > 78
£, bbb PO HATH 2R EL2 B L
ARIEEHEMBEICTPE LD E RS,

FH IIBR OB A O T By T 13 B
boTw3, WEHORDLERZ DKWY
P2 R 2 DT I OB TH H MR
Thsb, EvINVDROFTHDOEE, Kbk
EZDEB ORI LT X, KGR ERED
¥RLH-oTHy FriEmdyEINnTns,

IR &z, Kb s 2 0REDLIFICHD
¥C, Aoz BHT 2 2 L3, A
EmOBARKEEZRET 20T, HIOTDE
MBEDLICLTHEENDODEHSICT
LD T7TA MRS AR Y —DEELHNE
oTWw3, HERMOAEMGN TRl EbIN
FTICHRSNTW AR ICE W TH—
DEMTHD, TXTHLEOMHGICES Z
EDNTE S, HIBRRIEGIRENICD B A 5 Y
HBELTWVWEZEZ2E&D T, FHTOEMER
BN TOEGMOFER IO 6T, HEN L
B DI %2 FH L v ) BRI S ET T % 2R
BHl-2 5,

HiER D EToEamoildii LELDORERIX, K
B2 FADFER KR & Lok A aric
ABBBELEZOEBICL Y KRELHEINT
W3, HEROWEHToEEIZ~ Y PILEDOKRE
TR 2 AU T B Bk o 9 & R KILE
B, X5 IIIZICEB T BiREIDY ) AT HBEEA
RENEMEZOMEADFERICED L ITHEE
L7 DBEHI N Tw» S, BRI RO K
ANV MIEYOKRMEHR b O EEI L, Jl
OFEFEOEY I H oy F 22 H 2T,
EALZBE L7 Eb vz b, RE (BREE) &Y
X, HIER EAEMDPHEIERA LT 7o i
bR Z208 &L 2 EIF, EY¥oRiEicE
2b0CTH5, EWFOLo L HEELILKN
L BE L EETH B, EMEIR

This document is provided by JAXA.



X7 A A

P 'ai;' T — Ewmoldiz S <5

@ W TS kAL L
Ay PR RE A Pt (SRR
- s 4 2010) D
sceea |48 N O

» 1en0
— . "y
- e N S
. Tamaal
| REL L - -~
- LB
aans
£8 'u - Wvaa
Lo Y B
e
Prp— L L pes e
100 MsTENE.

L } YRoaRLaAanoEmy ¢

B L, BEEfilEZ->< D, Mk d sk
THIDOKE I 6T 2EMEDY A4 XDiHlK
ZRRD . KEPSEE LA, S5 ADME
WARHEROAEYZIZ LT3, Bk ERE
DEEIMEL TV ) & 2 ADEINEICHEL B
XIFL. EYDIARN 137 5 D37 ARITHE
BEINTwas ez, BEFezuckh oL
SNBHREDTTEVI Do EBHHDOL LT
T2 EHHHICR>TWE, FHTOE
BB OBELICHED Z L %L H B,

DR & 2 DL DER DR Z 130> 5
b, FHAOAFoMEHIZE kDN,
Xz oK DHIREZFEIE T, FHHOWIEPL
b, 2 LThmokdii &tk 2 B4 5 0
Wiz o e NHOFEHAOMER X, EamiEbo
D EDDIREDP S Lz,

FHEEX, B - ERROEBEICEID. Y
B AEAERAALCFHE (KE) ke THh
eI 227 ) v Th B, AHEE
BV TEEDREHIZ AL —AM Lok %
BEICERET S 2 ERAEBIC L, Z DORGHESCH
PREIVL, RX¥Z2ELOLETI¥M%ET
TOLONVHRICR D, TEIFEGEL, #li L
BRI 72, Bt EEEGE2 L2561,
ZIUDERBEEDFBITRE L7z, MIZAED
JEhz sz Ry 7Lzl s n
Z2ANO0%Z270y b LEEbDTH S, BEDFHKE
FFHIEEZ AREIC L, S ICFHE¥EADE
ZOS\WT, T 2 BT R X ARG~
T20454 I I3 Bl 2 F ¥ 5 (Singularity) %
WzT, Z2NDEOFHNIATREICD 2 >T W
%,

-----

FHIC D) e irao:, NESA» TG
PZ5H7-6 LR TAMBARTH S I &
BROBEVTWEZ EDHIEEIC R 208 L
VW, FHEZIHFNINLEFROD LIz, B
DERBEHEREZRKBED ZA LD SWEHDOFE
EERAHZ 139259 E LTWw3, KEE, £
MoFH (KE--HAN) Tvya vy TEflizH
T 2FHEETIID 505, HBRO IR 2 [
BMEMBIRT 2P T7 VY I DTA IRy F
ELCHFHEXEEZTEH T L8 TE S, FH
BEEIE, B RAECHEZD 74 7R Y
ANERET S, DELCHEERZ S F s
WHEAEER T 2 HE DO WL O DRIz DO WL
T, FHEZIHENZREEZ L TwS, BEME
VR EmAa LB wRERERE, HA-H7Y
76T 3 FHAFEANDBEN L TFL5HHET s
LEEZT0D,

1 I
a B =
<10 ' ., 4 =
LB
8 it
# o r 8 w¢g
/] ®m ¢ EBg
s v ~ Y%
[ & B Wi
1 _.'1; - : -
| S I~ z
10 - '.’
v 'G ’.
o x
“ *
10
10 10° 1000 100 10
AMOERE (fx8)

This document is provided by JAXA.



	Quick Report of “CERISE” Experiment
	Abstract: CERISE experiment was carried out in ISS in the end of 2009. The samples were returned in February 2010, and we started analyses of the space flown worms. Our microscopic observation resulted RNAi normally functioned in space flown worms. An...
	Key words; C.elegans, RNAi, ISS
	2010年度生物科学系スモールペイロード宇宙実験研究班WG活動報告
	Small Payload Space Experiment WG in FY2010
	Abstract: Small Payload Space Experiment Working Group was organized to propose the small and attractive flight experiments. The space experiment using Indian satellite SRE-II is collaboratively proceeding with India science community. Our team has co...
	Key words; Small payload, Life science



