K4 OREE) I L CGROACER)

¥ o FE O it (At

VA V) 98 %
PNRGORRM P2 93 15H
PRGOS 4 K5 1 TR

AL SCE H WA AEMCBITA N TS o — L EEL A YA R

AR RS
mXEELER (FH)  H #Rk FHiw
Ea —ik Haw

TR ML R
IR TR WEEER

W OB S

BHRAWIZTBW T, MABD ERIEHMEARE T 5 Triacylglycerol(TG) TH Y . ZIUTRFER
TRVX—DITEME & L TAEIND, BIE, BRI AA 4T 4 — B VBB O BT E
CAE DM BHE LN TV D, WHIERIZ, ®FEYM LD @A I~ A EPERE A b L
AT TOREER TG HEREZ AT D72, FlcMiFERERE L CGIFEER SN TE T,
MIBEECITER, Uy, ESCHORZ, SOICEA NVA, &pH &M, #@EEOR R LA
INHEIRT TG RBRALKBEFO PHIFEEEZHET 52 L. £ L TEOMRITERRZHM:
TTHIZRENWZ ERMON TS, FRFICZOEZEXRZ F T, TGERICLY . 2R
RTRNF—=RBETLHANIENIBOGHRIZ LV BEEESN, 2ROV Ky 7 AT
VAEBEICHRD, OWTITIEMERBEORAELIH T 5 L D, TIVE TITARPFIEE
TlIX, kW Chlorellakessleri 2 57 AffiE~ « /L2 — ETRSCHICEGLT D2 & T, EHKZ
S EAREE TIC TG FMEMNFHEINDL L EHE L T D, TORMITERERZ RM%
E B | BERIAZHR O RIS, ARE M O 720 O O WIRICAR DB NHIE T, TG AE
DOFRFEMED ] EICAH L2 B TdH 5 (Shiratake et al., 2013), EELZSA: T, C. kessleri AL 130
K. £ UTHMZRRE L2 2 LIS K D ERBHIRZMEL DO BEEX S LABIMD LM, TG &
FEABICHD L2 RERFIIREINLRNVEETH D,

—Ji. EREOME L Sh, tAREMDETAEHE L THLND T ) NY
7 U 7122 T, Nostoc commun <> Spirulina platensis ¢ TG 2E 8 L7z & DL B 5 73,
T ZTIEARR YT N7 T U TITIEAF(E L 72\ phosphatidylcholine ZEDIFE H B2 X T8



0. BRI EN TG 2MEAEMH K TH 5 alREMED eI 5, Nostoc punctiforme T, Fifa X
DA LB TG & Eh T e Ll SN2, 20 TG DORIEITHIZ TLC TO Rf
EIZHESVTWDIZIBE 72\, —J5C, Synechococcus sp. PCC 7942 % Tix TG MA{EAE L 72\
EOWEL DD, LLEDE I, T AN T U TIZENT TG DFEETBH AR EETH D,

HEEA L. JEBIAESDICBIT 5 TG A DA ENZEAT 2 MR A RO 5720,
LI FOWE %1772, (1) C. kessleri |28\ T, BESRME T, TG A HET L RERN 7%
FET D721, C.kessleri &k AL 7 T CHIRL DMK Z 1 5 mHRIBHESRME, &5 WITRNE
HIRRSEAE, & LIIMBEOEEA P VAR T TEEL, TG HMOEG WA LT, HIZ
ZORERE S LT, LK E VD857, £ U CTRFESEAEL D I35 TG
FHENREORKEN TG AFEREZMFE LI, (2) 7 /377 U 7T Synechocystis sp. PCC 6803
(BLF. PCCB8O3)IZIUNT, BERFHIINZ TG LBO LNDHLEMEHEEL . ZDOAKICED S
B FOREE . FEEFOUEKEZ VT TG DAFRIEEI 28 - 7,

(1) #k#E Chlorellakessleri iZBiF 5. BMIRZEE, KEXZOEHMA ML AHDEINEINED
HEAPLVARIZL D TGC ERHE

ARFZFETIE £ 9, Sorbitol(0.3-0.9 M) % 7213 NaCl(0.15-0.45 M) 2 FEIEDIAE %\, C.
kessleri D & iRIEE T CTORFENHIBIN D TG HFE~KITTHBEL M7, WK T TIE TG
FIFEAEBE SN oo, FEE T, SiRGEDORENGVERAEFTNIH S, £
IZEEDRIEE 25 TG OEIAIINENIFE— A TN L7, ZOREE, 2 HMDOE# T 0.9
M Sorbitol & 721% 0.45 M NaCl /77 . TG 3% 4. #HEE D 48.5 mol%, 75.3 mol%IZ & L 7=,
FFFC, 22 TROBND X IIT, FFREDEEE T, NaCl i% Sorbitol & ¥ B3 72 TG &
HENR AR LTz, NaCl DA, fRhf L 7= Natk X O CIoSfE N ~BIRFZ A L, flAEN O
A A A A EL T, WIREO NaCl fF7E F ClE, EiRBEA FLV AL A A A ML ADHEE
A NUARAM SN DT, Sorbitol FAEF LV & TG EfAMIFE L= L B2 b, TG
AR LTI, EIREEA N L AIEIRE AR AT 2 LR Sz, Bz, 03M &5
VX 0.6 M Sorbitol /£7E FTld, 2 HHOE:#E THIROAEFTIMHIN AN ICHEL LT, £
B ED T2 COMMEIRE O BITWF RO 2 (FLL RIS X T\ e, Lend- T, miRig
JEF CIEBIRE R L O TG AR Hi@m 7 2 PRI PED(RIIIESH R 7 7 F 2 V) DA Ak
FFRINTEMAL LT & B 2 bivde, FETREYCIx. DK% 5 BAE S N, monogalactosyl
diacylglycerol(MGDG)7* diacylglycerol(DG)IZ 53 S 41, & HIZ TG 232 D DG O 7 2V FEii
(R DAERL, IBUFICITRSND, 2F V., E_HEEHEE THLS MGDG & DG & TG
~NEBEEZ, FANBENOREBESNDS Z LIk, BEEILEICHEE SN EEZLNR
TW5b, C. kessleri (2815, @iREE T TO, TG RMEAEE A AR DIEMEL DFERECE DA
HERIIS B OMIEGRETH 5,

RIZ, C. kessleri % i@ 54D 1/100 OAFEFHI(RRERIR) T2 HHABT S EZ L 2 A,
AEBFOHEN N TG NEFE L., BIEEH-0 @ 40 mol%IZE LT, [RIFFICIEAHER 9 5 iR



PEARE O IMEIMARORAE & [ U< Ml sz, —7 . SREESRED S HIRMED L O
ERBHIRAES L TR 2 L C, TG HHENSTRIERICIENT 2 Z L2358 bivlz, 7720
5. 0.3 M Sorbitol & %3 0.15 M NaCl z, &REHIRLMAGDED L, RIFEHTZY DO
TG OFEIGITA 260 mol%zihz . FHMA L RIZKD TG HFEOMMA 2R L L TR
b, £O E EBREESHTZV TO TG AEROEIIIM A L AOHEFENZRZ R LT,

ZLTZOEAA ML AL, 3EAIR L7 ATHEAKO.15MNaCl 244, ZHEL) 0+
BURBRNZ LY, HDHWITEEDOHKZ FRICART 5 2 & THE S, 3 EAIRAL
WEK % FIWTHS#E L7- C.kessleri ® TG & &3, 1 H H TRIFE H7- 9 64mol%|Z £ TR L,

AR EEH -0 TITHEEN 3 BT 27 weight®lZiE L7z, ZLERL-ULd TG Hdl, #lx

X F R ZEFR 2 BT 5 Chlorellapyrenoidosa Tix 5 AR Z 3 5DICt~_5 &, HEA L
ZXEHIF COFE N A[EE & S 272, — . Chlamydomonas reinhardtii /%, 0.3 M Sorbitol A
EORBEBELEA LV ATEFNH L EE S, TG #FAE L o1, il TomiEg
JEISEMAE DN O BTz, Leh-> T, @miRGEZFIH L TG AFERICITEIATE D%
RPEHETHDZ ENHLNT- T,

PLEX Y EiREEA N AL, Cokessleri IZB W T TG EMEOFH /A ML v —L725 2
ELRERZAPVALOERIT TG EfaE LV MOITHET L Z LR hiz, ZhiZ
V. ZERERIZED TG FHRIEL, BIKLRBRZOEENA Py P —LpFFEIh L
g ST, IS, AR Z V2B 72 TG A RE R H3BA%E S 4172 (Hirai et al., 2016),

(2) ¥ 7 7 327 5 U 7 Synechocystis sp. PCC 6803 (Z331F % TG A EREEDHRET & & piEEHE B
%

PCC 6803 2> L &NRE Z i L, ~F Vv ROBHBEZ AW TLC Ik L7z Z A, TG
~—H— L% D Rf 12 x4 IR (Syn-NL) 28 | H 72 S 472, kIZ. Syn-NL (2 TG lipase
PERASE S &, FOHMREYIZIX DG, monoacylglycerol 38 X OVIEIBE N & £ b 2 &
2N TLC @ REEIC K » TR E N, FIZ, Syn-NL 2 A % /) — L TA X ) U
2T 5L RFEHL ETLIT 18 DEMBOATF L AT N B IR T Y Er—1 0
RS, %2 GC & TLC THERB STz, L EMD, Syn-NLIZIZ TG REENDL Z &M
ARSI, Syn-NL #, 100% h /L= > Z JRBAVEE & Lz TLC 2t &, TG ~— 1 —

FHEOBEE LRI TG 462, KV RFEO & WIEE (Syn-NL-2) 3 f fH & dv7z, H
Bt L72 Syn-NL-2 1%, TDA X UL ADFER, C16-18 [ElilED A F LT AT )L L J
Utw—LOERNHERI NI, D Lt Cl6-18 TV LV ELZ G TG TH D
EEZLNT,

W OEF T, Syn-NLIZE DN EIL, MIBEICK L CTHED 0.4 %fEE L1
BEC I MEBEECHERTCEMNADLILDLER, MEEIXY D RZSH Nacl
RESFETHLREIIMADLZ LT oz, LIz o> T, PCC6803 IZH1T 5 TG %
IE. RBERLTRNLF—DRPBRREIZRIE TSI D L W oTo | kA BN D EENIF - 72



WwEEBz LT,

TG B DO EIEIZE D 28 I5F O %, MAEMORMOBEFOT I/ BREL
¥ % tiZ, PCC 6803 7/ & T Blast (i 21T >7= & Z A, M— diacylglycerol
acyltransferase 2 DB 1. DGAT2 OFA T 1 7/ (Z Z Tid datA E )R L Sz,
DatA (%, & D DGAT2 & 24% D7 X / BEELHIOMEMENR O Hiv, 7>> DGAT2 O
3onarvkryHAEIDOETEAL Tz, PCC 6803 28\ T datA Eix 1 % fif
L 728K (A datA) Tix Syn-NL 23{Hk L7=, #1Z datA Z @ HIFE Bl L 728K TiX Syn-NL &
FEEIFHEMLUZ, YLEX DV datA 1 Syn-NL ARICBE 53 5&Es & LCRIE S vz,

HBPAERE L A datA Tl BE OREESFETITAEFTICENEL datA 1TEF O£ FICITHNAE
TR W ERH S NI o 72, FIZ AdatA ITBRARE MR IC b K& R EEIIRD b h
T datA IIEAEE BN L L2 n e B2 b, L 2AN, AdatA iX NaCl Z#n
U7 FRERG R T, BAERIC A BERAETIH 2 R, #l21X03MNaCl f#7E T, —
WOBEEERE T, BAKRITIE S UTEET L L RIFHT, Kimi b Lk & 121 R & Ok
ERE T 4V ARITIER LT, —F, AdatA (XL COEBITHAK ERRE Th - 7203,
R D7 4 )V 2 Z 2T T, 2EROEFTIXTFERO Y SICE EE oz, LTER- T,
PCC 6803 IZF51) % DGAT2 &-E 1 ZVi&{n 1 datA 1%E NaCl IR T, il CThO 7 4 VAT
R BB o e B 2 ]2 UL 2 s MR oD 1 E%T%é:&ﬁm@éhtOVT/ﬂ7
TVT DY ) AT —HRX—=ALOVREFE LIz& 25, datA i PCC6803 LIAMZ &, [ U<
KED, HDHVERFEEO T 7 N7 TV TICRD LI, MxtEEEo 7 7 N
7TV TIWIRFEELR -T2, datA FER 72 ESONEEOY 7 ) X727 V70 )
% . Synechococcus sp. PCC 7002 (UL F, PCC7002)TH TG ¢ £ 2 LN D IRENBEIN
72, S HIZPCC7002 Tix, datA DFEIZ LY, ZofFEMBI SRR R
(2 NaCl fF7EF, il ETO 7 4V AJEREENIK T L7z, L7za > TPCCT7002 TH,
datA lX TG B RIC AT, 74 LV ATERA B L EMEERICEE TH L LR sh
7oodatA ARE v ZIIHRBREOZIITIE S AT S RDBAKERLIHEEDOZS DT T
NTTIVTICROLNATZZ b, TG MR EZ I Lo EIMEESEBIIZ b0 v
TINRITYVTIZIES REINTVWDLREERD D EEZ 2 b,

FRIZBIT DA RV ASKMETTO TG FMIT, RESTFAF —JROIFHOM, FIEN O
U Ry 7 ZNT o ZADOMEFERE L LT HIEET 2, AFIETIX. 20 TG #bHERED ik C.
kessleri (28T, BKZMED EIRBIEA BV RIZLVFEIND Z EDNFHIC AT S,

C%%Kik®mm%&TGﬁﬁﬁﬁﬁﬁﬂmw%ﬂt;&ﬂ% JRRESME T, TG FREIX
ik & %%ﬁ@@ﬁ*#@ ICE VB FE SN EfEwO T, £ BT ABEK
ZRIMT 52 & T, TG EEN 3 H THIIMFELEED 27 %IET L &E#hRR, £ L TR
TGE%%%%L<%ﬁéﬂko*ﬁT ERROETNAEYM THHLT /)N TITDI L
PCC6803 28, SRIFICE L THEMNRED TG 2 FEAT H 2 L&, ZDOARIEREL T datA D



FIEE EBITRLTZ, PCCB803 IZ831T D TG G liRlE. fkmel 13720 | I R/ F—
KRBT R E KB 2R3, L LEERE T COAGFEARIZT S, m ETO7 41
ZARAMIERE A DOTERL & W 5 AR ICES-4 25 2 E BNRIB S iz,

ZE R
Shiratake, T., Sato, A., Minoda, A., Tsuzuki, M. and Sato, N. Air-drying of cells, the novel conditions for

stimulated synthesis of triacylglycerol in a green alga, Chlorella kessleri. PLoS One 8, €79630 (2013)
Hirai, K., Hayashi, T., Hasegawa, Y., Sato, A., Tsuzuki, M. and Sato N. Hyperosmosis and its combination
with nutrient-limitation are novel environmental stressors for induction of triacylglycerol accumulation in

cells of Chlorella kessleri. Sci. Rep. 6, 25825 (2016)



EEEROEE

A AR 2 AN TS A A BREL O A PEIT KT D OBIFFIIR E WV, L L, e
TR ERN R, B, T, HAEMMAEMIIZHE T, IEIEEOAKSE D5
LB A N VAIZET AL 0 STV ZRWRITH D, £ 2T, HEEEIX. KA
A ORI E A IR T 2058 21T > 72,

TP REEBRICL DI OITR00VEEEE Y 1 LT T, BUKERENG T CoRIEE TH 5
N7 eu— (16) OFEFEMPRE ST, 22T, lixDA MLV AFMAERD, £
DEERMZ LD T CEREHM NIz, TOME, MIRBEAR P LA LRKERZA L ARE
MT T6C FRTHEEL, WA MU AFEIC K ERESHFERHICHML, BIEEH-Y 60
mol%ZEET D Z L H M HMNIT LTz, S HIC, KD EBEMRI-L A FRTHZ LTI
EFENANTHHZ bR, LvL, 78 L7 Tk, Ba 2 O 72 RKE%
D=, FEMIRHTICITE S Z2Wed, 77 I REFT A THMT L2, @IREBEICRT 5
M AME < | TG HERE OB R INE R o7,

ZZCOEB TR ORI T 80 T ) TIZE T DUTIBARE O & & DGR B
TOBIEETORBEE TSI, YT /377 VT TiE, FEIZL->TI6EMOAWNELY |
FIEHE— ST RERRICIEZE L TWRY, £ 2T, Synechocystis sp. PCC 6803 & VT, H
PERRE DN T2 A TCREENTNDLZ LR LI, L L, ~F T RORE
BRYAIE 2 FHWeilifg 7 v~ ~ 2775 7 ¢ (TLC) T, TG &[A U Rf fEZ T HPEAEE 2 EIZAF
BT 22BN To, ZOPHIREIL, 100% MLT N KD TLC THfEd 2 Z &M
T&7z, TG lipase LPRE A KX 7 Y T AT XV | mono— K Ndiacylglycerol, & HIZ Cl16-
18T VNV EEGTIRETH DL Z L 2R LT,

WIT TCARICBE D S & PR SN EET % Blast REBE T L= & Z A diacylglycerol
acyltransferase 2 D5 F. DCAT2Z DR FE 1 7 (datd) % R Uiz, datd B+ 135
BAEM TR TH L1, TOERKROMEIICHKD Lz, AdatABR T, 76 HEE D
FHERRE b IHICAKRTE T, AEMFEOE LR D Oz, 61T, MR L
ER L7z 2 A, T6 DBEFEREMBBD N &b, datd BT BHHEIEEA
AICBGE L TWD 2 ERMbmnsote, 72, ZoL &, MiliZikm iz 11
LARICIEN D Z &b R LTz,

TEH GRS, DEARR EERICEZFE LR, oL a# & Fm L7,



	Shiratake, T., Sato, A., Minoda, A., Tsuzuki, M. and Sato, N. Air-drying of cells, the novel conditions for stimulated synthesis of triacylglycerol in a green alga, Chlorella kessleri. PLoS One 8, e79630 (2013)

