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Abstract ; Taking day temperature of 25 °C and night temperature of 20 “C as the control group, variations of photosynthetic
carbon assimilation related indexes of wild type and hta9htall double mutant of Lycopersicon esculentum Mill. in treatment
group (day temperature of 15 °C and night temperature of 10 °C) were compared. The results show that chlorophyll content
in hta9htall double mutant in treatment group is slightly lower than that of wild type; its net photosynthetic rate, contents
of sucrose and starch, activities of fructose-1, 6-bisphosphate aldolase and fructose-1, 6-bisphosphatase, and relative
expression levels of TK, GAPDH, SBPase, PRK, Rbcl, RCA, FBPase and FBA genes are significantly lower than those of
wild type; while its ribulose-1,5-bisphosphate carboxylase/oxygenase activity and relative expression level of RbcS gene are
significantly higher than those of wild type. It is suggested that photosynthetic carbon assimilation ability of hta9htall
double mutant of L. esculentum is lower than that of wild type under mild hypothermia condition, and histone variant
H2A.Z may play an important role in regulating photosynthetic carbon assimilation pathway of L. esculenium.
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P, A WARTENS il hta9htal 1 XGEAAANG A B IR A AH OCHE b 1) 52 1) 107

500 pmol + m™ « 87" A SAAXHRIE 70% ., FIHEILETH V(R
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Table 1 Primer sequences of each gene used for amplification reaction

P 51¥F5(5'—3")  Primer sequence (5'—3")

Gene IEM 5[4 Forward primer S 514 Reverse primer
Rbel.  AATTGTTGGTGATGGTAGT TCCTTCTCGTAGTCTTGT

RbeS  GCAATGGTGGAAGAGTTA AGGAAGGTATGAGAGTGT
RCA  ATTGTCACTGGTAACGATT ATGTCATCATCAGGAACTC
FBPase ATGATGATTCCACGATTGA GTAGACCACTGAACTTGAA
GAPDH ACTCTGGTATATGTGTTACTC ~ AGGGAAGCAAGATTACTAAA
SBPase  AATGGAGACTGGTGTTAC TTGAAGTTGAGTATTGTTGAG
PRK  GACCAAGGAAGATGACAT TACCACAACCAGAATCAG

TK TTGGAGAAGATGGACCTA GTGTCTTATTCTTGAGGATTG

FBA  AAGGCTGCTCAGGATACTTTAC CTTGTTTAGCTTCATCGGATTCAC
Actin”  TTCCGTTGCCCAGAGGTCCT  TCGCCCTTTGAAATCCACATC

D N ZFEH Referece gene.

FRAL/ 4B ( Rubisco ) 7 4 L & PRK  RbeS . RbeL. . FBPase il
FBA FERI AR XS 2235 5 T 35 25 53 s htaShta 11 WSS AR A1) TE
Hi(Sta) B i 1 TK FE B AR 2R3k 2 13 (P<0. 05) X F 1
He R T H: GAPDH SBPase £ RCA & [R (R) A X 3¢ 35 e . 2
FHEF AR AbFLH (R 15 CHIRIR 10 °C) , hta9htall UL
ARRHY) Chl &5 S MK T 17 A4 AU, H Pn {H, Suc Al Sta & &, FBA
1 FBPase 1% 7 LA & TK . GAPDH . SBPase . PRK . Rbcl. . RCA .
FBPase 1 FBA 3% [H /%) A0 X 38 35 & b 35 MK T 187 A A o 3
Rubisco & TE A RbeS H& R AR X 23k i B 25 8 TP A= 0

FH 3 2 IR AT U S AR 28 5, %o B AL RN AR B [R) () Chl
1 Suc & & Rubisco TG PEAN TK J R A9 AH X 26 18 8 0 I 35 22
S ALFRLAAY Po . Sta & 1 RbeS H& P AYAR X 5 1 B 3%
T B 2H , 1fii H: FBA FI FBPase 1% 1 LA X% GAPDH . SBPase .
PRK .Rbcl,,RCA . FBPase Fl FBA J:H (AR X ik & B & 7 T
XTREZH , W htahtall XS 7, % B8 21 1AL 38 41 8] ()
Chl 1 Suc & & Rubisco 7l LA B FBPase A1 FBA JE R 1) A X%F
TR LT AR Pn {8, Sta & &, FBA 161 LK
TK .GAPDH F1 RCA J& [H () FH X 2 35 1t 5 A% % IR 4, 7
FBPase 161 LL K SBPase .PRK .RbeS 1 RbelL 3 K] B4 AH X 26 ik
2 T R,

F2 WRBMEME LR (WT)H htaOhtal] MR (htadhtall) K ETRELAEXIEFRAIF I (X2SD) !
Table 2 Effect of mild hypothermia on photosynthetic carbon assimilation related indexes of wild type ( WT) and hta9htall double mutant

(hta9htall) of Lycopersicon esculentum Mill. (X+SD)"

1

by Pn/(pmol - m™ - 57") Cy/(mg-g™h) Cy/(mg - g™) Cy/(mg-g™)
Treatment®) WT hta9htall wT hta%htall WT hta9htall W hta%htall
CK 11.53+1.20Aa 11.84+1.41Aa 2.44+0. 13Aa 2.57+0.22Aa 63.85+4. 74Aa 58.69+5.66Aa  115.67+11.99Aa  100.24+9. 81Ab
T 8.59+1.57Ba 6.64x1.01Bb 2.32+0. 14Aa 2.22+0. 12Aa 70.46+5. 90Aa 54.38+3.96Ab 73.03+7. 62Ba 61. 68+4. 45Bb
hpp?) A/ (nmol - min~" - gfl) A,/ (nmol - min~! - gfl) A/ (nmol - min~" - gfl) RE,
Treatment?) WT hta9htall WT hta%htall WwT hta9htall WT hta9htall
CK 80. 79+0. 50Ba 81.18+4. 57Aa 34.83+2.35Ba 33.67+1.90Ba 83.59+6.43Aa 107. 17+9. 82Aa 0.50+0. 05Aa 0.36+0. 01 Ab
T 90.91£6. 50Aa 52.46+7. 42Bb 63. 18+4. 69Aa 47.08+3.98Ab 92.16+9. 82Ab 130. 74+13. 39Aa 0.51+0. 11Aa 0. 18+0. 01Bb




103 Y %R S B R %5028 %
4532 Table 2 ( Continued)
) RE, RE, RE, REs
Treatment?) wT hta9htall wT htahiall wT hta9htall wT htahiall
CK 0.23+0. 02Bb 0.34+0. 04Aa 0.26+0. 01Bb 0.47+0. 04Ba 0.54+0. 13Ba 0.51+0. 04Ba 1.32+0. 19Aa 1.38+0. 11Ba
T 2.58+0. 26Aa 0. 11+0. 02Bb 2.10+0. 16Aa 1. 01+0. 04Ab 1. 60+0. 17Aa 0.89+0. 11Ab 0. 58+0. 06Bb 1.74+0. 12Aa
) RE, RE, RE, RE,
Treatment?’ wT hta9htall wWT hta9htall wWT hta9htall WwT hta9htall
CK 0.24+0.01Ba 0.24+0. 03Ba 0.47+0. 03Bb 1.95+0. 19Aa 0.27+0.01Ba 0.25+0. 02Aa 0.46+0. 02Ba 0.51+0. 05Aa
T 0. 63+0. 08Aa 0.32+0.01Ab 1.03+0. 05Aa 0.57+0. 02Bb 0.63+0. 07Aa 0.24+0. 03Ab 1.28+0. 14Aa 0.57+0. 04Ab

D a3 R [F) RS R 7E A 7] 4 ) 2% 5 2. 35 ( P<0. 05) Different capitals in the same column indicate the significant ( P<0.05) difference among
different groups; [E4T R EING 2 n A8 B A2 BRI hia9htal l XX%’EVMQ%E‘%EA%( P<0. 05) Different lowercases in the same row indicate the
significant ( P<0.05) difference between wild type and hta9htall double mutant. Pn: et 4l Net photosynthetic rate; C,: Sl =y
Chlorophyll content; C,: HEWE S Sucrose content ; Cy: JEM £ & Starch content; A, SEOWE -1, 6 % 1R I 4 T S 1 Activity of fructose-1, 6-
bisphosphate aldolase; A,: Jb¥-1,6- —BEEREFIGE Activity of fructose-1,6-bisphosphatase; Ay : BEEAME-1,5- "B R L/ N WG PE Activity
of ribulose-1,5-bisphosphate carboxylase/oxygenase. RE,,RE,,RE;,RE,,REs,RE¢, RE;,REg, REy: 4353/~ TK,GAPDH  SBPase ,PRK , RbcS
RbeL [RCA FBPase F1 FBA R:H AHRT F ik Indicating relative expression levels of TK, GAPDH, SBPase, PRK, RbcS, RbcL, RCA, FBPase, and

FBA genes, respectively.

2 CK. XFHRZH (/=95 25 C FIR IR 20 °C ) The control group with day temperature of 25 °C and night temperature of 20 °C ; T AbBRA (JER 15 C I
iit 10 °C) Treatment group with day temperature of 15 °C and night temperature of 10 °C.

AHGEH, AbHRH T in B A= BURD htaShtall SEEASIARE Pn
8 R T A RRLH , A B hiaOhial 1 R AERE) Po (6 5.3
TRTFEF AR 50 hea9heall X578 AT AR I W sk, A 2R
2H hta9htall SEAEMRI) Suc F Sta & 5 i Z % T B 4= &, 4b
FHLH htaOhtal ] SISZSAREY FBA 1 FBPase 15 1 B K T B 4=
YT 3L Rubisco T P4 58 28 5 1 B Az 20 408 s 4 DU £ WP AIG 4%
PETR BN S R H2A. 7 W] REXF Y6 A B ) 1k 56 S i 75
FHITVEM . 5% BLAAR LY, htaOhtall IIEAEK TK . GAPDH
F RCA FEIRI W AHXT 3R 35 1t b 35 T [, 1] SBPase . PRK RbeS Fll
Rbel FH AN FA 3 8 2 LA, 7R DGR &0 F &
H4LEE FZE A H2A. 7 0] BE S 5 895 06 A 5k [ 4k 56 i i 2 [
Mk (A ELRJH L MR A, A TR — 05, 850
Al AR S50 T B il hta9htall SLSEAE AR B GE BRI AL
AE IR T AR 0, 2B AR IR H2A. Z 7] REAE R I B Al G A i
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