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Fig. 1 Effects of rifampicin treatment on endogenous hydrogen peroxide accumulation in wild-type strain of Xanthomonas. Bars are 0.2 pum

in (A), 20 nm in (B), (C) and (D), or 50 nm in (E) and (F). Mesosome-like structures (M) presented as an additional location of

hydrogen peroxide accumulation (arrowed). A: Non-cerium treated cell. B: Control cells not treated with rifampicin. Accumulation of dense

deposits on the cell wall (CW). C: Cell treated for 30 min with 40 pg/L rifampicin. Accumulation of dense deposits on the cell wall and

mesosome-like structures. D: Cell treated for 30 min with 70 pg/L rifampicin. Accumulation of dense deposits on the cell wall and adjacent

mesosome-like structures. E: Cell treated for 30 min with 100 pg/L rifampicin. Accumulation of dense deposits on mesosome-like structures

and faintly on the cell wall. F: Cell treated for 30 min with 150 pg/L rifampicin. Highly localized dense deposits on both the cell wall and

the mesosome-like structures.
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Fig.2  Effects of ahpC mutation on hydrogen peroxide formation in Xanthomonas cells. A: Wild type strain Xcpw. Category 2, accumulation

of dense deposits on the cell wall (arrowed). Bar, 0.2pum. B: Mutant XcpahpC. Category 0, no specific of staining on cell wall (CW) or

other sites. Bar, 0. 2pm. C: Wild type strain Xcpw cells treated for 30 min with 40 pg/L rifampicin. Category 2, accumulation of dense

deposits on the cell wall (CW) and mesosome-like structure (M) (arrowed). Bar, 20 nm. D: Mutant XcpahpC cells treated for 30 min with

40 wg/L rifampicin. Category 1, no specific of staining on the cell wall (CW ), but deposit on mesosome-like structure (M) (arrowed).

Bar, 20 nm.
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5.54% , 33.635% + 8.71% F142.750 = 6.06%
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Fig.3 Effects of rifampicin treatment on ultrastructure of Xanthomonas. CW , cell wall. Bars are 20, 200, 50, and 200 nm in (A)-(D),

respectively. A: Cells treated for 30 min with 40 pg/L rifampicin. Mesosomes (M) were observed in cells under rifampicin treatment by the
electron-dense material, which were adjacent to the cell membrane (CM). B: Cells treated for 30 min with 70 pg/L rifampicin. Mesosomes
(M) were connected with the cell membrane through the arrowed fibrillar (F). C: Cells treated for 30 min with 100 wg/L rifampicin.
Mesosomes (M) were observed in cells under rifampicin treatment by the electron-dense material. D: Cells treated for 30 min with 150 pg/

L rifampicin. Electron-dense material from the mesosomes (M) come close to the cell membrane.
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Table 1  The coefficients of several models (multiple linear regression) to explain the model of quantity of
excess hydrogen peroxide accumulation in Xcpw cells during rifampicin effect with the rifampicin concentration

and size of mesosome. e.g. H,0, = Rifampicin x al + Mesosome X a2.

Coefficients' Statistics
Model 3
Rifampicin(al) Mesosome (a2) r F P
Model 1 0.009111 0.816 0.970 875. 240 %
Model 2 - 0.851 0.969 1755. 962 %
Model 3 0.177 - 0.779 197. 849 sk

" The al and a2 coefficients correspond to the respective coefficients listed in the table. The fit of the linear model is represented by the r*, F and the p
value shows the significance of the model; the significance of the individual coefficients is also shown: +, p<0.1; %, p<0.05; and #% p<0.0lI.
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Fig.4  Quantity of excess hydrogen peroxide accumulation versus
size of mesosome in Xanthomonas. The quantity of excess hydrogen
peroxide accumulation in cells during rifampicin effect is calculated
by diametral percentage of the additional location of hydrogen
peroxide accumulation in cells (% )). The size of mesosome is
calculated by the diametral percentage of mesosomes in cells (% ).

Pearson one-tailed correlation coefficient 0. 984, P <0. 0001.
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Correlation between endogenous hydrogen peroxide and
mesosome formation in cellular injured bacteria

Xin Li'*, Xinyue Pang’, Yan Liu', Han Guo', Hongyu Li’, Chunyan Zhao’

(' Food and Bioengineering College, * Medical Technology and Engineering College, Henan University of Science and
Technology, Luoyang 471000, China)

(? School of pharmaceutical, Lanzhou University, Lanzhou 730000, China)

Abstract: [ Objective ] Ultrastructural alteration and hydrogen peroxide ( H,0, ) localization were examined in
Xanthomonas under cellular injury using transmission electron microscopy. [ Methods] Histochemical methods were used
in the present study. [ Results] Intriguingly, the injury led to presence of an additional location of H,0, accumulation
within the cells. There was an association between the frequency and size of the additional location of H,0, accumulation
and the degrees of injury. Furthermore, an additional ultrastructure, mesosomes, was also present in injured cells. The
frequency and size of mesosomes also increased with the increasing degrees of injury. [ Conclusion ] Result of multiple
linear regression showed that the size of mesosome plays as a key factor in the quantity of excess H,0, accumulation in
bacteria under cellular injury. Linear correlation was confirmed between quantity of excess H, 0, accumulation and the size
of mesosome in injured cells. This finding intensely indicated that mesosomes are just the additional location of H,0,
accumulation in cells under cellular injury. The excess H,0, accumulation in mesosomes should be a positive regulatory
mechanism in bacteria under cellular injury.
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