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Mutagenesis of E. coli in Microgravity
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Abstract: Variation in gene expression of Escherichia coli (E. coli), treated to micro-gravity, is ana-
lyzed to discover the change of microbial metabolism and the adaptation mechanism in microgravity
using Microarray Gene Expression Profiles and Mass Spectrometry Analysis. In this article the strain
was cultured in a rotator for several days and the mutant with advanced logarithmic phase in growth
curve was screened and selected for Microarray Gene Expression Profiles and Mass Spectrometry
Analysis. One hundred and fourteen differentially expressed genes are shown in Microarray Gene Ex-
pression Profiles of the mutant, and among them 99 were up-regulated expressions. The up-regulated
expressions mainly appeared in ABC transporter, sugar metabolism, 3-carboxylic acid metabolism,
phosphotransferase system, nucleic acid metabolism, lipid metabolism, etc. The result was verified
through protein analysis with mass spectrometry. Suggesting that microgravity processing may ac-
celerate microbial growth, and the advanced growth of the strain resulted from the up-regulated gene
expression. The strain can adapt to spatial environments by affecting genes related to microbial

metabolism.
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Fig.1 Growth curve of E. coli treated by microgivity
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Table 1 Go terms enrichment of differential expression genes of the mutant

Pathway Name Total P value
Glycerolipid metabolism 3 0.0
Citrate cycle (TCA cycle) 5 0.0
Tryptophan metabolism 2 0.0
Fructose and mannose metabolism 7 0.0
Phosphotransferase system (PTS) 9 0.0
Glycerophospholipid metabolism 3 1.0x10°°
Nicotinate and nicotinamide metabolism 2 3.3x107
Reductive carboxylate cycle (CO, fixation) 2 7.1 x107°
Pyrimidine metabolism 4 7.9x107°
Starch and sucrose metabolism 4 1.18 x 107*
ABC transporters-General 9 1.44 x 107
Glyoxylate and dicarboxylate metabolism 3 1.44 x 107"
Galactose metabolism 3 1.51x10™*
Purine metabolism 5 2.56 x 107
ABC transporters-Organism-specific 12 5.35x107*
Glutamate metabolism 2 7.7%x107*
1- and 2-Methylnaphthalene degradation 1 0.001146
Riboflavin metabolism 1 0.003416
Benzoate degradation via CoA ligation 2 0.003597
Bile acid biosynthesis 1 0.004260
Lysine degradation 1 0.006511
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Fig. 2 Two dimensional electrophoretic (2-DM) maps of the mutant and the control
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Table 2 Differential expression protein of the mutant

Spot No. Protein name Functional clustering Accession No.
1 IC)]llz(i)sssphI;gll;rcuoclt;)hs}e];;;i-ililsa[ilosphate Aldolase In Complex With AL 2il6980737
2 (3R)-hydroxymyristoyl-ACP dehydratase Jig 107 P2 A5 A g gi|15799862
4 UDP-galactose-4-epimerase 2 LRI gi|49176045
5 Tagatose-bisphosphate aldolase gaty JEbE AR R % 2i|7436618
6 E. coli Succinyl-Coa Synthetase BRI 216980727
7 D-Ribose-Binding Protein From Escherichia Coli ABC #%i8%EH 2i[3318867
8 D-Ribose-Binding Protein From Escherichia Coli ABC #%i8%EH 2i[3318867
9 Predicted protein Z: 55 41 A 40 L B i 2i|16130579
10 Translation inhibitor protein RaiA 5RO B 25 A B 5 5 gi|15803120
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