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Abstract: With the rising emission of carbon dioxide(CO,); the greenhouse effect is becoming increasingly obvious, and global warming

has caused more severe damage to the growth of ‘crops and the ecological environment. Thus, investigation of the response mechanism of

photosynthetic autotrophs to heat stress is of scientific s e-and has potential applications. Synechocystis sp. PCC6803 is a model

cyanobacterium used to study photosynthesis and the respo iotic stress. In this paper, the coding gene of the site-2-protease Slr1821 of
Synechocystis sp. PCC6803 was knocked out completely by homoi’ogous recombination to generate the Aslr/821 mutant. The results showed
that after heat treatment at 44 °C, the 4s/r/821 mutant could not grow at all, whereas the wild-type recovered from thermal damage quickly,
indicating that Slr1821 protein played an important role in heat acclimation. Through analysis of changes in the relative content of

phycobiliprotein and the content of c¢hlorophyll, the results showed that heat treatment-induced deficiency of s/r/821 inhibited the resynthesis of

photosynthetic pigments, inclu cobiliprotein and chlorophyll. These findings provide important insights into analysis of the mechanisms
through which photosynthetic autotrop
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dapt to heat stress.
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Table 1. Sequences of primers

2 #k A7) (53) kA
slr1821-Le-L CCCAAGCT;G GCCAGCAATCCA 584 bp
slr1821-Le-R ACGCGTCG. TAAGGCAAAGC
slr1821-Re-L CGCGGATCCAGCATTAACCTCGCTGTG
slr1821-Re-R CCGGAATmeTCAATAACTCTTCCA 599t

Kana-Le ACGCGTCGACACTACGGCTACACTAGAAGG
Kana-Re CGCGGATCC ATTTCAGGTGGCACTTTT 1200t
slr1821-del-1/ TTTGCTTACTTTCTCCTGATTG
TCCGTTGCCCGTTGTTTTTTAC 822bp
GAGTTAGGGAGGGAGTTGCG 405 bp

TGCAGGATGACGGAGAAAT

1 s/r1821 BERE ETHFTIHAE
Fig. 1 Location of the slr1821 gene and its upstream and
downstream sequences
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Fig.2 Schematic diagram of the construction program for the

homologous double crossover plasmid
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Fig.3 Identification of the Aslr1821 mutant at the DNA level
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4, Aslri821-2; 5, Aslri821-3; 6, Aslrl821-4; 7, Aslr1821-5;
8, Aslri821-6.
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Fig.5 Growth curve of the Aslr1821 mutant and its correlation
with cell number

E: oa B Aslr182] RERGAKRML; b EH@ILHS
OD {E#9A8 K .

NT I slr1821 F= BRI i Ik A 75 % 4 i 78
PCC6803 1EH 56 T IRIAEK ARG, ASEG I 1
6 PRRAMRIEIET S6AT F B IR KRR Z . LT
A TIBE L EE PCC6803 Xt R, R ah HEFh ik B Ay
OD730=0.1, BFREEZRD=ASPAT, & 24 h BUEEN OD
B, HESHETR 5 d (SEEGZH I F0t AR M s ) A il 2
FP SRR, AR A KR OD £ 0.5~1.0 Z [A],
RABMGE AR E K ZE R R, FILASZGNE |
BT RGN, Hl K2 B 5a. ¥ 6
PRR AR B A R AT 22 R T R IR A 2
Z5, p H¥KT 005, HITE G S50 5% K H

23



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.9

Aslr1821-2 IER TR Gi—dn %N Aslr1821 HATHE
e PHLERT T

IR AN ORI B A= BRI 9848 1k OD {5
HEC A AR S, 4nE 5b B, BAREHT siri821
IRk SFEAEAFIE) OD MH T, BFA RN g b 5%
HEZ 10%EA4A CRERE[HL), (HEAR S RAAK
OD B 520 M 57 Bl e Y Bl P 351 2R MG R

2.3 Aslr1821 RAARAE M8 T 8 A Ky 2%

1.2F & WT-Control

—@ WT-Heat | day
1 0 | = WT-Heat 2 day
. W WT-Heat 3 day

—4 Aslrl821-Corrtro

0.8 F »—Asiri821-Heat | day
—- Aslr1821-Heat 2 day
—— AsIrl821-Heat 3 day

{2 0.6
0.4+
0.2F
0.0 :
0 1 2 3 4 5 6 7 8
Days

6 As/r1821 RAMFFAERE TRIE Kihék
Fig.6 Growth curve of the Aslr1821 mutant under heat stress
conditions
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Fig.7 Whole-cell absorption spectra of the A4slr1821 mutant
under heat stress conditions
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