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N N —CoA -CoA ;PG 1.3 JNB54
16 pigApigN( 14
) s cueR  copA / 7 0
PG 100 mL
2- 3-n- ( MAP) 4- 22 - 3 o 2 mL
S5- ( MBC) ( PigC) (7 mol/L 2 mol/L 4% CHAPS (W/V)
MAP PigB /PigD /Pigk MBC 1% DTT (W/V)) 20 L
PigA /Pigk /PigG /PigH / Pigl / Pig) / PigK / PigL./ ( 3sec 2sec) 10 min 4°C
PigM /PigN 10000 x g 40 min 10
PG / -20C o
PG 6.49 ¢/L. 2 1
mL o
2DE Bradford o
(28C 37%C) 1.4 2-DE
PCR( RT-qPCR) 217 em pH 4 -7
PG ( PigF. PigN) . p 500 pgo 12 h
ATP ( CopA) ( Transketolas) Ettan TPGphor3 IEF. IEF 1250
28C  37<C o V(40 min) 1000 V(60 min) 5000 V(90 min)
10000 V(120 min) 50000 V<h
1 500 V SDS-
PAGE.
1.1 SDS-PAGE:
IPG (17 em pH4 —7) .CHAPS. I 1 15 min Ettan DALTSsix
( Biodyte pH 3 — 10 buffer) . . SDS-PAGE o SDS-PAGE
G250 Bio-Rad; Non-nterference Marker o
Protein Assay Kit. ( protease inhibitor) 3
Sangon; Simply P Total RNA Extraction Kit SDS-PAGE
BioFlux; Prime Script'® RT reagent kit. SYBR Image Master 2D
Premix Ex Tag™11 TaKaRa. platinum 7. 0 .
( Ettan IPGphor3) 1.5
( Ettan DALTsix) . ( Image Scanner N
1) . ( Image Master 2D Platinum 7. 0) N
GE Healthcare ; ( Reflex ( Reflex MALDI-TOF-MS Bruker) o
MALDI-TOF-MS)  Bruker ; Mascot
PCR ( CFX96™ Real-Time System)  Bio-Rad NCBInr .
o 1.6 RT-qPCR
1.2 1.6.1 RNA : 28°C
JNB54 37°C
¢ JNB5- Simply P RNA
28°C  37C 200 r/ RNA
min 24 h RT- RNA Ao Ao 1.8 -2.0
qPCR o o PrimeScript " RT Reagent
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Kit 10 pL
RNA 480 ng 137 2
15 min; 85%C 5 s ¢cDNA -70C
o 2.1 JNB54 (28°C
1.6.2 PCR: 37°C) PG 2-DE
PCR ( 1) 2-DE  28C 37%C
SYBR Premix Ex Taq" 11 20 pL JNB5-
PCR  CFX96™ Real-Time PI14.5-7.0
System 16S rRNA ( Mr) 18 — 45 kDa o Image Master 2D
195%C 30 s;95%C 5 s;56C 30 s;95C 10 s 75C platinum 7. 0
30 s 95°C 10 s 40 o 3 >3 16 o
28°C 37°C 1
1. PCR
(10) ;28C 37°C 4 10
Table 1. Primers used for RT-qPCR
(1345891113 15 16)( 1-A.B) .
gene primer sequence( 5"—3") o
A F: CGATTACGACTTCTCGCAA (28°C  28%C;37°C  37%C)
righ R: GTCAATGCGTTCGCCATA (28C  37%C) .
o F: GGTTACCCTGGTCATTTGCTAT
pigh R: GGGCATCACGTCCTTGAG
F: AGTTCGCTGATGTGCC .
cueR R: TGGGCTTCAACCTGGAC
F: CAATCAGGTCAGCGAACAG 2.2
copA R: GCCAACATGAAGCGC MALDI-TOF-MS
F: CTAAGAAACTTGTITAGC
transketolase R: ATGGCGTCTTCTTCTTCT 2. JNBSH
superoxide F: CGTTTCGCTGATGACCAC PG 4 ( 1) PG
dismutase R: ATTGGTATGCGGCGTTTGG (2
F: GCGTTGCCGTTATCAAG C ):(2)
hsp60 R: GGTGGTGTCTTTGTTGAT 1 (3) 1 (4)
16S F: GCCCAGGTAAGGTTCTTC
rRNA R: GGTGTAGCGGTGAAATGC °
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Figure 1.

Two-dimensional eletrophoretograms of Serratia marcecens JNB5- at 28°C ( A) and 37°C( B) .
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2. 28°C/37C

Table 2. Functional classification of different proteins at 28°C /37°C

expression
protein march NCBI protein nominal calculated
D quantity( Vol%) ion N d o Vi | score
spot 2 . scripl e
spo 280 7 accession No escription mass Mr  p
The down-regulated protein sports at 37°C
1 95 7.3656 -7.3656  gil55581739 O-methyl transferase( PigF) 37690 5.51 311
2 216 3.5804 -3.5804  gil55581747 Oxidoreductase( PigN) 24300 5.67 286
3 75 4.7562 -4.7562  gill157371318 Fatty acyl-coA dehydrogenase 29517 5.22 241
4 21 4.6415 -4.6415  gil136598 Glutamic acid kinase 36855 6.41 106
5 49 4. 8721 -4.8721 211238752730 Trp—repressor binding protein 21318 6.97 118
6 5 3.7654 -3.7654  gil16761428 Inosine 57— monophosphate dehydrogenase 52429 6.18 168
7 100 3.7145 -3.7145 211320540033 Protein chain elongation factor EF-Ts 30540 5.75 270
8 110 4. 4443 —4.4443 gil1133754736 Elongation factor Tu A 28661 6. 66 392
9 119 4.7874 -4.7874 211112791360 ATP synthase beta subunit 46177 6.4 939
10 123 gil 157371717 Transketolase 105310 4.3 82
11 89 4.5327 —4.5327  ¢i1293394568 Phosphoglycerate kinase 55401 6.29 234
12 408 3.8243 —3.8243 11293394870 Nucleoside diphosphate kinase 15567 5.89 212
The up-regulated protein sports at 37°C
13 39 -4.7503 4.7503 2116225138 GroEL protein or Protein Hsp60 54751 4.86 814
14 83 -3.7679 3.7679 2i1157368379 OsmC family protein 24113 6.54 264
15 57 -4.494  4.494 gil1711458 Superoxide dismutase 19215 6.23 228
16 41 -4.949  4.949 gil157368898 Periplasmic protein 17063 5.85 189
2.3 RT—qPCR 7.36.3.45.3.8 4.1 cueR
2.3.1 RNA ; superoxide dismutase
JNB54 RNA 28 S. hsp60  37°C 28°C
18S 5SS 4.5 4.76 RT-qPCR
RNA o
8
RNA A, /Ay, 1.9 RNA . ;=
RT-qPCR o sP/ ./SS, x SS, r =0.986;
2.3.2 pigF.pigN.copA.cueR  transketolase “t=r1/s t =8.09
1 A -
65 rRN. t. o1 (5 =9.925 <ty gy e
SYBR Green I PCR : RT-qPCR
(28°C  37%C) 0. 986,
~ AACq . .
2 pigFpigN- o RT-qPCR
copA  transketolase i
( 3. 2 pighk /pigN/
copA/iransketolase ~ 28C 37°C
3. C,
Table 3. The mean C, values of samples at different temperatures
S id
pigF pigN 165 rRNA ~ cueR copA 168 fRNA DS Hapso 165 tRNA  Transketolase 16 rRNA
T/C  meanCq meanCq meanCq meanCq meanCq meanCq i gse meanCq meanCq mean Cq meanCq
values values values values values values mean -4 values values values values
values
28 30.4 29. 14 27.3 20.73 24.76 28.31 23.41 25.89 17.5 25.81 21.9
37 27.98 25.63 22 17.55 23.77 25.40 25.97 28.53 17.89 28. 69 22.73
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Figure 2. RT-qPCR of selected difference protein genes at different
temperatures( 28°C /37°C) . A: the up—regulated genes at 28°C; B:

the up—regulated genes at 37°C.
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Effect of temperature on prodigiosin synthesis in Serratia
marcecens

Hong Xu Meijuan Xu Taowei Yang Zhiming Rao
Key Laboratory of Industrial Biotechnology of Ministry of Education School of Biotechnology Jiangnan University Wuxi
214122 Jiangsu Province China

Abstract  Objective To study the effect of temperature on prodigiosin synthesis in Serratia marcecens JNBS-.

Methods Different proteins obtained after culturing S. marcecens JNB5dat 28 °C and 37 °C were separated and
identified through two-dimensional gel electrophoresis and matrix-assisted laser desorption/ionization-time of flight-mass
spectrometry. Subsequently 7 of the proteins were further analyzed by real4ime qPCR. Results We identified 16
different proteins. Among them prodigiosin biosynthetic enzymes ( O-methyl transferase and Oxidoreductase) and proteins
related with the precursor substances ( proine methionine serine 2-Octenal and Malonyl-CoA) of the prodigiosin
biosynthetic were significantly down-expressed at 37 °C. Heat shock protein ( Hsp60) and superoxide dismutase were up—
expressed at 37°C. The results of real-time qPCR show that the mRNA transcriptional levels of o-methyl transferase
oxidoreductase and transketolase at 37 “C were all lower than that at 28 “C. Conclusion S. marcecens JNB54 could
produce prodigiosin at lower temperature (28 “C) but not at higher temperature (37 "C) . Higher temperature probably
inhibited the expression of enzymes related with prodigiosin biosynthesis.

Keywords: O-methyl transferase Oxidoreductase real-time qPCR temperature regulation Serratia marcecen
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