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Tab.1 List of primer sequences and amplification lengths
(5'—3") (bp)
Q-ics1432 TATGGCAATAAAGTGGTGG
Q-icsl561 CCATTTCAGAACGGATAGA 130
Q-cm109 CCGCCGACTTTCATAGCACCAT
Q-cm316 CGCTAAGGAGCAAGGGCACACC 208
18sF CCTGAGACGGCTACCACATCCA
18sR AGACTTGCCCTCTGCTGGCTCCTC 166
icsl CGCGGATCCATGACTGAGCAACTTTCTATATCGT
ics1761 CGCGTCGACTCAAGAGTTTTGGCAGACTTTTCGTGT 1761
cml CGCGGATCCATGGGCGCTAACGAAGTTCC
cml1095 CGCAAGCTTTTACGCATTGGCATCACTTTT 1095

GGATCC GTCGAC AAGCTT

BamH Sal Hind
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T-ics  T-cm
1.5 pET28a-ics pET28a-cm 2
pET28a  T-ics  BamH Sal 2.1 SA  ics
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1.6 ics ( 3h ),
LB ; SA , ics 3 6 12h
( 50pg/mL ) 37°C, 200r/min 1.25 1.62 1.44
ODgg0 0.6—0.8 , (P<0.05) SA
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Fig.1

s

Effect of salicylic acid on the expression of ics gene under two temperatures (a: 23°C; b: 33°C)



1 (Gracilariopsis lemaneiformis) 223
351 25¢ 033
a
30t m23+5A Bd ° AdAC B33+SA
% B 20 Ac, h
2250 B X Bb
& 20} 45t Ba
z = i Ab
K 1.5F =
Wﬂﬂ ] Aa Aaf@  Ag Aa E 107 Aa
§ 101 § o5}
0.5F '
003 6 12 24 00— 6 12 24
978 (h) BiE (h)
2 (a: 23°C, b: 33°C)
Fig.2 Effect of salicylic acid on the expression of ¢m gene under two temperatures (a: 23°C; b: 33°C)
23 pET28a-ics pET28a-cm 3a— 3c ,
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Fig.3 Double-enzyme cutting and PCR detection of recombinant pET28a vector
:a: pET28a , M marker, 1  pET28a,2  BamH Hind pET28a,3  BamH Sal
pET28a; b: T-ics BamH Sal (1 );¢: T-em  BamH Hind (1,2 ); d: pET28a-ics PCR
(1-3 ); e: pET28a-cm PCR (1-3 ); b—e M DL2000 marker
2.4 ICS CM Immol/L IPTG R
IPTG R 5 8h IPTG 0.1 0.5mmol/L
ICS CM , Immol/L
( 4 ICS 70kDa( 4a), / , 16°C 37°C S
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2.5 ICS CM R
ICS Sa, 37°C 0.1mmol/L IPTG, 16°C 24h
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4 pET28a-ics (a) pET28a-cm (b)
Fig.4 Induced expression of pET28a-ics (a) and pET28a-cm (b)
rarl: ; 2—3:20°C (15h) ; 4—5:25°C (10h) ;b 1 ; 2—3: 0.1mmol/L IPTG (16°C,
24h) ;4—5:0.5mmol/LTPTG  (16°C, 24h)

a {1 2 3 M 4 5 6 7 8 b 1 2 34 M5686 7

5 pET28a-ics (a) pET28a-cm (b)
Fig.5 Induced expression of pET28-aics (a) and pET28a-cm (b) under different conditions
:a: 1—4: lmmol/L IPTG 0 4 8 12h (37°C); 5—6: 0.1  0.5mmol/L IPTG 4h (37°C); 7—38: 0.1  0.5mmol/L
IPTG 24h (16°C); b: 1—4: 1mmol/L IPTG 0 4 8 12h(37°C);5: Immol/L IPTG 8h (30°C); 6: lmmol/L IPTG 10h

(25°C); 7: Immol/L IPTG 15h (20°C)
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Fig.6  Purification of ICS (a) and CM (b) recombinant proteins
’ in the inclusion body
(Hayat et al, 2010) ca,b ol ;28 ;3—7:10 50 100 250

SA, 500mmol/L ICS CM
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RESPONSES OF TWO CHOTISMATE METABOLIC ENZYMES TO TEMPERATURE
AND SALICYLIC ACID IN GRACILARIOPSIS LEMANEIFORMIS AND THEIR
PROKARYOTIC EXPRESSION ANALYSIS

LIN Li-Chun, LU Yan, SUN Peng, SUN Xue, XU Nian-Jun
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract The economic seaweed Gracilariopsis lemaneiformis is widely cultivated for feeding abalone and producing
agar in China. However, high temperatures have limited its growth and industrialization in the southern coast. The
stress-resistant phytohormone salicylic acid (SA) is intimately related to chorismate metabolism. In this study, the
transcriptional level of two chorismate metabolic enzymes, isochorismate synthase (ICS) and chorismate mutase (CM)
from G lemaneiformis, were used to analyze the effects of the addition of SA under two temperature conditions. Results
showed that high temperature (33°C) and SA stimulated the transcriptional expression of the two enzymes, e.g., compared
to the corresponding control, ics expression level ranged from 2.84 to 4.76 times at 23°C and from 1.25 to 1.62 times at
33°C after addition of SA within 3—12h; ¢m expression level increased to 2.73 times at 23°C and 1.82 times at 33°C at 24h.
Then, the encoding genes of the two enzymes were transferred into pET28a vector, respectively, and the recombinant ICS
and CM proteins were expressed largely in the inclusion bodies. The optimal induction conditions of the recombinant
proteins were at 16°C for 24h by 0.1mmol/L IPTG. Finally, the recombinant proteins were preliminarily purified with a
nickel column. This work provides the base for the research on the regulation of temperature and exogenous SA on the
chorismate metabolism enzymes, and for the further research on the two enzymes at the protein levels in G lemaneiformis.

Key words Gracilariopsis lemaneiformis;  salicylic acid; isochorismate synthase; chorismate mutase;

prokaryotic expression



