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Abstract: As a crucial part of epigenetics, DNA methylation plays an indispensable role in various
physiological processes in bacteria. Here, we compared the metabonomics of DNA methylation of
mutant strain Lactobacillus casei (L. casei) Zhang ApglX and wild strain L. casei Zhang in the early
logarithmic growth phase (4 h) using ultra-performance liquid chromatography-mass spectrometry
(UPLC-MS) non-targeted metabolomics technology. A total of twenty-three significantly different
metabolites were identified (P<0.05), primarily enriched in pathways such as aminoacyl-tRNA
biosynthesis, un-saturate fatty acids biosynthesis, D-glutamine and D-glutamate metabolism, and
galactose metabolism. The results suggest that DNA methylation phenotype may affect the synthesis
and utilization of amino acids in bacterial strains during early logarithmic growth. On the other hand,

DNA methylation phenotypes may modulate the composition of cellular membrane fatty acids,
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altering membrane permeability and fluidity.

Keywords: DNA methylation, Lactobacillus casei, metabolomics
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Table 1 Gradient elution conditions in positive ion mode
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14.00 0.32 50.0 50.0 6
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Table 2 Gradient elution conditions in negative ion mode
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Table 3 Significantly different metabolites in early logarithmic growth phase

iyt Ry

C,H;NO, TR 13.61 591.131 3 1.529 21 2.035 7 2.45x107
C;H,NO, N R 9.54 425.149 0 1.377 97 2.445 3 4.63x107
CsH,NO, Y 0.80 290.010 4 2.746 73 3.193 9 2.14x107°
CsHoN;0, HAR 0.90 625.249 5 2.434 84 -6.645 5 4.04x107
CsHoNO, BAR 0.82 463.111 3 2713 84 2.568 2 1.64x10°
CsHN,0, B4R 6.03 253.129 6 1.214 52 -2.601 5 2.81x1072
C,H,NO, RINER 0.89 549.113 9 1.869 12 ~7.949 3 3.85x10™
CieH30, PR R 11.69 274273 4 1.258 78 2.948 3 3.60x107
CaoH,00, e R 10.52 330.337 8 2.002 53 3.468 3 5.68x107
C1sH30, AV JFRAR 5.07 2932125 1.231 49 -9.014 2 4.09x107
CsH30, MR 6.50 295.226 4 2.511 61 4.249 5 2.79x107
C1sHs0, Tifi i 12.84 346.332 8 1.780 27 12.944 1 3.00%107
C1sHx0, HR2ER 6.46 301.215 7 2.281 44 2.664 3 7.75%10°
CHN>0, JRWEIE 4.13 229.098 3 1.372 04 2.963 9 4.86x107
CsHeN>0, i g v i 3.98 249.135 5 1.515 68 4251 3 3.36x107
CeH 1,04 DI IHG #6 5 A 13.07 533.137 0 2.100 15 2.961 2 3.15x10°
CeH 1,06 T 0.94 379.064 8 1.580 29 3.285 4 3.83%107
CeH 1,06 R R 4.50 171.063 4 2.882 01 3.234 5 6.23x10°
CeHuOs 6= -D—1-F AR 1.32 165.077 5 1.253 56 —9.194 2 2.92x107
C,H0, BRI 0.81 375.009 2 1.949 18 2438 2 3.11x10™
C.Hs0, 2-HUELH v R 0.94 141.017 4 1.930 39 —4.774 5 2.97x10*
C;Hy0, H v 4.43 261.132 4 2.338 72 5.049 6 1.16x107
C;H3,0, 7SR H e 12.82 302.306 7 3.556 33 4.386 7 1.84x10°
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Fig. 6 Differential metabolite enrichment analysis of L. casei Zhang ApglX and L. casei Zhang
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