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A Research on the Relationship between GPAT and
Plant Chill — Resistance
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AbstractE®Glycerol — 3 — phosphate acyltransferas€” GPAT£Cs closely related to the plant chill — resistance.
SquastE™ Cucurbita moschata£@nd figleaf gourd™ Cucurbita ficifoliaE@re close in taxonomy but very differ-
ent in chill — resistance. The cloning and sequence of figleaf gourd and squash give us a chance to study the
relationship between GPAT and plant chill — resistance in molecular levelE~from a few different amino— acid
residues compared with the two GPAT amino — acid sequences. Among thirteen different amino acid residues
between squash and figleal gourdE-three of them are the same as those of chill — resistant plantsE-Arabidop-
sis thiliana£-redflowE”™” Carthamus tinctoriusE®-pea” Pisum sativum£@and spinachE™” Spinacia oleracea £€-
which may related to the chill — resistant difference of squash and figleaf gourd. Compared with the GPAT
amino acid among squashEfigleaf gourdE-Arabidopsis thalianaE-spinachE-peaEredflowE—etc. £-some sites of
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amino acid are the same in chill — resistant plants but different from squashE-figleaf gourd and cucumber.
These amino acids may also related to the selectivity of GPAT to different fatty acids in different plants.
Key wordsE°GPAT £>Chill — resistanceE»Amino — acid
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Fig 1 Alignmet of amino acid sequences deduced from the GPAT gene ¢cDNAs between figleaf gourdE™ Cucurbita ficifolia £and
arabidopsi€ ™ Arabidopsis thaliana£8vedflowE Carthamus tinctoriusE®-spinactE” Spinacia oleracea ' start from processing sites£©
Identical residues are marked by an asterisk and most homologous ones by a point. The amino acid residues of figleal gourdE~which

are different from those of squashE-and the corresponding amino acid residues in other plants are marked by dark letters.

PO2» [-pA° £»UE&2D» U OUO» T BT TEETpOAATLTOEPUXOATET GPAT A, ¢ 0%811TouA2» I-jEAYEGE®
“0%0CDTHpAEdNU 84 , 6°+»UEAE-ATLTTRE °+EAT@UxOATITT ~°+E4{ £, ~°+EAECO» 00X TURACTA



2 K0 NTA+0¢ uEEC EOT — 3 AxEax@BEA | > +»UE&0802TT; 1AGDOIZT U35 1% 173

» NED8O! A +»UEAE-EUA» -DT2AA” °(i2-AEO+A" PAO»2; - OF- - A+0pA» - EL%CLTT T2 — 60 TEX600£-
3EDT3EQ» , 6XUCE~, A+A0+A" YA - %10 £NaCOEUR0D0» , 8¢ E+ApAO+A” 11 TOUCE~2¢EEUDT3ECAYUED
PepA — NH — £-00%°Ei¥%R0D¢ 0%:&0T °-pEE-T0 1200 uA b Y%A L VYR EE»UDOL " A-180 " UEE-1997£QE
ATTTpU 101 , 6°+»0UEAT20PPOPAT T T-°+E4T@°Ux0ATTT2YTD0” gugCEPAALCEAE-TaUl 207 | 6°+»U
E400CjOATA- " £»uU 117 ,6°+»UEAATITTAE; °+EAE-CUxOATLTT2AO°+EA£-E; °+EA0DOC»UToA0°+EA
0D+h» - E»ATLTUU 202 | 6°+»0EAT2EO°+EAaCUx0ATTTTA0 M T>UBETT2D | - OxOpA+(°+EAE» " ETAE-ER
E@DO°+»UE&++(°+EA08AA°+EAE-CO°+EA080T AAC+EAE~° °+EA0E0T AAC+EAE~AAC+EAQB+1h+(1°+EA
HE2T0102%«000» S TTEETPY0A GPAT ECE®CEDA; 0%a11 TopA2» 1-j£0aD0°+»0UEA2TO1 EAUOEAT
1T08°UxOATTY:ApA¢ LAGD02T01 0D 10 | £+E ST »ELT ¢ 1AL ¢CT1» " j¢202ECTAAAT%@2E GPAT °+»U
E4DOADODETESATITO8CUX0ATT 12 | 62» I-pA°+»UEA2D»0TA0 TH>PAETPA° +»UEA2D»0 - ¢ TOEC” 0D
COT»UAKOUU 84 , 6°+»UEAATITTAE; °+EAE-aCUXOAT LT j¢»£1T j CAAAT:@2E j ¢ 1411 ¢202EC O »
Op%UT2_ =°+EAE»ATLTU 97 | 6°+»UEAT201AAC+EATe PUxOATLT ¢ T4 j CAAATR2ECTON» " 0D%0T2
He°+EAE» " ETAE-UU 262 , 6°+»UEAE-ATTTOE»£1T - 02dT2AA°+E4CTOTAA°+EAE~T@kAED 5 0002TTOU
“ET>paET%uT2c0°+E4 j EAAEOPA°+»UEA2D»U0U2» [-02TTpATA0 TH>UaETVta» %1~ 6 EATITEOAAAD
E&EG3aY3002R0D%TCo uh;, 1AAD0 j £2UxOATLT GPAT ETEG 3, 6T»UAETPA°+»0EA2D»UE OA° £ j+
+830£008AAAT hR2EUEYRODYLT G ¢ LAGDOPAO2TTTAT-£-¢ EAUOECUXOAT T TEAT T | (i%R ¢ LAADOPAOD
G3iE

OUATTTOEOUXOATLT 12 ,62» [-pA°+»0UEA2D»UODE-0DAY , 6 °+»UEA2D»UE WU 261 ATl 290
OALOO0UATLTOPT201AA°+EAT@0UCUXOATITTA0 T>UaETTAgO +EAE-cO°+EA+EOTAAC+EAED 1 6j° —
CH, — i+»UTAj£¢0°+E4CTO1 AA°+EATAT2ERERDO° +»UEAE-O» °ET»0UA | pAAUZ, £ 0POAPOD,,” £-04
A, 5°+»UE&CUEAU” 1 OUA | uA»TDOODDAT» OAE-00 TREC 1 £OAY 6 °£»UEAZD»UpA  hhii%00-0D% T TapA
UG HHUEAEGECY«°+EA j CAUCEEA j ExE°+EA | C1E°+EA ¢ 11 T-°+EAE» 2£0°-0D% T TAUAECE®DO»0 T»
°+FAUEE»AEOAY  6°+»UEAZD»UORC %UODAY: 6»0Ta, 6 TAA-PAE-¥ROPCUC; ACTa» NSDPSO! A ~°+E4 £
GPAT 0802T1;,1Aap00D1@0+02ECOOUEATO0 Cigep°T CyoegAt000- - %OE»UN G ORNDOUAZTOT £-¢ 2AEDO
02T10+02N O €49 T0AGAGO2TTO+02N§ OR Cy4e0ECgeptE CoeeaTaA%, 6§° — CH — jt»UTAE--0xOEQ
“60»DOEGPAT A, pAET+30DDAOUXUTA11T62» +APACE O TAEUAY . 6i° — CH, — j+»UTA EAUEL
GPAT A, GEYOX°UEY - Ox0%I ™ OpA C geofn” 018064%090 C g9 WAN Ofinti»a£-06%0Aa0-0PuA2» +¥OT
O--%EaC-Ag £-thafola, RO2ZTTPA; 1AGDO0 £

ATTT08AAATY22E [ ¢OT» j¢202ECT TATL - OE60U2» T-pAA; E-CxOpI@TUTY+ELTOTE-GPAT »000
cDNA TEpYpA° £»0EADOADUAT-0"POTYD OU 70 % j £ucOUCUTAT» HAETE TAADO%I G pAAAATYR2E | ¢
1472 ¢202E°191»  0DTY:T2Tal -pA°+»UEE2D» U 8¢, TAGDOY% T EGUALAED 3 00CUA«, AORTTOD TREAEGPA
°+»0E&2D»UE~0ANUPAT» pa0PUU 7 @Aj¢181 @Aj¢290 Aj¢301 PAj¢320 2Aj¢326 ©Aj¢335 CAel
340 A°£»0UEAL " 0aPO°£»UEA0U T4:0D+» 4, PU£E-0aP0°+»UEATAT2ERERDO j ¢~ BUGPE»00D»TPO»UTA
HEPA°+»UEAE~" 0TAT»0ALERIY: 0D £04PO°+»UEA02Yic ¢ EAUOE ¢ LAGDOO2TTOD GPAT 10 C e MAOA
TEN; OAPOOP @£~ T-E+02¢ EAUECOUXOATITEAE»+EATIT»ELTUE; LAGDOC £-picc;, TAGDOE ™ 2»Y,° AaAT Y
2EUEO2TTUAOOEDORD» j £



174 0OF AT 02 T fp % 2 %

2T o4 TA Tx

A-1407E~»3x0, EE~1995E-EUTT™ 6 - OxO%STANS»U” | i2M 3 ++YOLC++%0” ON§30°2ECE86~93
NTA+0¢ £~3AERAEE-U32 UEE~1999. ©UxOATTT GPAT »U00uAEA;%eDoAD-0T62] i3 ORATO2TVNDY: £~21£ 2£8°139~ 144
Murata NE-Takihashi NE-1992. Compositions and positional distributions of fatty acid in phospho — lipids from leaves of chilling —
resistant plantsi2] i3 Plant Cell PhysiolE23£ 6£8°1071
Murata NE-1983. Molecular species composition of phosphatidyl glycerols from chilling — sensitive and chilling — resistant plants
i2]i2 Plant Cell PhysiolE24£°81
Frentzin ME-Heins EE-Mekeon A et al£-1983. Specificaties and selectivities of glycerol — 3 — phosphate acyltransferase from pea
and spinach chloroplastsi2] i FEBSE-129~625
Ishizak OE-Nishide [£-Agata K et al£-1988. Cloning and nucleotide glycerol — 3 — phosphate acyltransferase from squashi?]J i3
FEBS£-238£ 2£68°424 ~430
Hishida [£-Tasaka YE-shiraishi H ez a/£-41993. The gene and the RNA for the precursor to the plastid — located glycerol — 3 — phos-
phate acyltransferase of Arabidopsis thaliana i2]i2 Plant Molecular BiologyE21£°267~277
Thomas C Johnsonf-Jane C et a/£-1992. Nucleotide sequence of Acyl Carrier Proteinf®glycerol — 3 — phosphate Acyltransferase
from Cucumberi?]i2 Plant Physiol E99£°771~772
Webe SE-Wolter FPEBuck F et al£-1991. Purification and ¢cDNA sequencing of an oleate — selective acyl — AcpE®sn — glycerol — 3
— phosphate acyltransferase from peai?Ji® Plant Molecular BiologyE-17£°1067 ~1076
Bhilla R SEMackenzie S LE~1994. Nucleotide sequence of a cDNA from Carthamus tinctorius encoding a glycer — 3 — phosphate a-
cyltransferasei?J i Plant Physiol E-106£ " 4£8°1713~1714



