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Fig. 1 Identification of anti-peptide antibody against TAK1
(a) Thylakoid membrane proteins were fractionated by SDS-PAGE and
visualized by Coomassie Blue R-250 staining. (b) Western blot analysis
with polyantibody against TAK1. J: Dark adapted; 2: Illumination
treated at 100 pmol *m2+s™ for 2 h.
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Fig. 2 LHCII phosphorylation responses to

light density under different temperature
Leaves after dark-adapted, were illuminated under low light density
(20 wmol *m~+s™', LL), growth light density (100 pwmol*m=+s~', ML)
and high light density (500 wmol*m=+s™', HL) at low temperature (6°C ,
LT), growth temperature (22°C, GT) and high temperature (35°C, HT) or
keep in dark(D) for 2 h, respectively, after which the thylakoid
membranes were isolated. 5 pg Chl of thylakoid membrane was loaded
onto the gel for each sample. Phosphothreonine antibody was diluted at
1:500.
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Fig. 3 Protein content of TAK1 under different

illumination and temperature conditions
Low temperature (6°C , LT), growth temperature (22°C , GT) and high
temperature (35C, HT), low light density (20 wmol *m=2¢s~!, LL)
moderate light density (100 wmol *m~+s-!, ML) and high light density
(500 wmol*m=+s™, HL) in 13.7% SDS-PAGE(urea), membrane proteins
equivalent to 5 g of Chl were subjected per lane. TAKI antibody was
diluted at 1 : 1 000. D: Dark.

TAK1 ¥4 57~ 56 ku fz 55 ku 2 4545 iy

AT, T SCUESE TAKL &K A LABERRALD, T
ARG RAAE T, X 2 KB AR5 1

A AR AR, TR IR AT TAKL ¥
BTG AT R, AR TR,
24 HKBEABIEIRETT takl 0 tak2 EEFER
IKTFERIFNE

AR T A A AR B o, ek 1 AN
tak2 A A 2 0w (B 4). SCIBAR BRI B k]
HE D S KO I B B A, ARG Sm A S G R tak 1

@ pp M D LL

250
100

500

ML HL
tak1

750
500

actin

(b)

w

NS}

—

(=)

Relative density(target gene/actin)

D LL ML HL

Fig. 4 Transcription of fakl and tak2 under
growth temperature
(a) RT-PCR, actin was internal standard. (b) mRNA relative quantity.
Data were mean values for three independent experiments and were
analyzed by a simple one-way analysis of variance. B : tak1; [ : tak2.
D: Dark; LL: Low light density; ML: Growth light density; HL: High

light density; M: molecular mass marker.
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Fig. 5 Transcription of fakl and tak2 under
low temperature
(a) RT-PCR, actin was internal standard. (b) mRNA relative quantity.
Data were mean values for three independent experiments and were
analyzed by a simple one-way analysis of variance. B : tak1; O : tak2.
D: Dark; LL: Low light density; ML: Growth light density; HL: High
light density
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Fig. 6 Transcription of fakl and tak2 under
high temperature
(a) RT-PCR, actin was internal standard. (b) mRNA relative quantity.
Data were mean values for three independent experiments and were
analyzed by a simple one-way analysis of variance. W: tak1; (1 : tak2.
D: Dark; LL: Low light density; ML: Growth light density; HL: High

light density
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Effects of Light and Temperature on The Expression of tak Gene and
Phosphorylation of LHC in Arabidopsis thaliana®

JIANG Jia-Hong", WANG Dong", HU Yuan", GAO Xiu", DU Lin-Fang"?"

(" Key Laboratory of Bio-resources and Eco-environment(Ministry of Education), College of Life Science, Sichuan University, Chengdu 610064, China,
2 Institute for Nanobiomedical Technology and Membrane Biology, Sichuan University, Chengdu 610061, China)

Abstract TAKI1 and TAK2 are both nuclear-encoded kinases. TAK1 may be involved in the phosphorylation of
LHC II in state transitions. After the analysis of conservative activity regions on TAK1 and TAK2 sequences, a
segment of hydrophilic polypeptide consisting of 12 amino acid residues was devised and linked to bovine serum
albumin (BSA) before injection to the rabbit. The polyclonal antibody against TAKI raised was examined by agar
gel immunodiffusion (AGID) test and Western blot analysis. then it was used to study the expression of tak/ and
tak?2 influenced by the change of light and temperature in RT-PCR with specific primers and the possible
regulation relationship between TAK1 and LHC Il phosphorylation especially by using TAK1 serum and P-Thr
antibody. The result indicated that light and temperature regulated the phosphorylation of LHCII and took
effect on the transcription and translation level of tak I and tak2, but the response of LHC II phosphorylation to
light did not coincided with the quantity of TAKI protein. Furthermore, low light density could enhance the
expression of tak2, but temperature impacted tak2 little. The different regulation pattern of tak/ and tak2 may
derive from the different elements of promoter.

Key words TAKI1, TAK2, LHCII phosphorylation, synthetic peptides, gene expression, influence of light and
temperature
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