


V. Chapter II: MG318 

54 
 

 

 
 

Figure 2.1. Sequence comparison at amino acid level of P32 and P32 variants. A. Sequence comparison between 
P32 and P30. B. Sequence comparison of P30 in WT strain andII-3 strain. 
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Figure 2.2. Schematic representation of P32 protein domain distribution. 
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Figure 2.3. SDS-PAGE of recombinant expression and purification of P32 in E.coli BL21(DE3) cells . M: molecular 
weight marker. Benchmark ladder (Life technologies), PRE: sample of the culture before induction. POST: sample 
of the culture after induction S: soluble fraction after cell lysis. I. insoluble fraction after cell lysis E: eution at 500 
mM of imidazole. Fraction size is 0.5 ml. 
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Figure 2.4. Schematics of plasmids designed for introducing MG318 mutations or introductions in the 
genome. A. pΔMG318. B. pΔMG318C-ter. C. pTnGmMG318SPD. pTnGmMG318SP. Relevant restriction site 
for plasmid generation are marked. 
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Figure 2.5. Protein profiles by SDS-PAGE and Western blots of MG_318 related strains. A. Different individual 
colonies recovered and analysed that have been electroporated with pΔMG318. B. Different individual colonies 
recovered and analysed that have been electroporated with pΔMG318C-ter. Different contrast was applied for the 
upper and the lower part of the western blot for clarity purposes. Lower vertices of the red triangles indicate the 
position of P140 and P110. In all cases no effect on the levels of MG218 and M312 where observed. Reduced 
levels of MG386 can be observed in the absence of P110 and P140. Strains with reduced levels of the main 
adhesins showed a slightly reduced levels of MG386. 
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Figure 2.6. Western blot from WT and Δmg318 mutant strains using antisera against terminal organelle 
proteins. 
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4 For detailed information about all the SNPs detected see appendix in section 12.4. 

Figure 2.7. Western blots and protein profile of the WT and some P32 related strains. A. Western blot using 
P32 antiserum B. SDS-PAGE showing the high molecular weight proteins of the analysed strains. 
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Figure 2.8. Region of the whole genome analysis of Δmg318 strain. A. Comparison with the genome of G37 wild 
type strain. B. Comparison with the theoretical genome of Δmg318 strain. The numbers indicate base numbers 
of reference genome used. 
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Figure 2.9. Region of the whole genome analysis of Δmg318 strain. A. Comparison with the genome of G37 
wild-type strain. B. Comparison with the theoretical genome of Δmg318C-ter strain. The numbers indicate 
base numbers of reference genome used. 

A 

B 



V. Chapter II: MG318 

66 
 

Figure 2.10. Genetic variation of MgPa operon in WT and MG_318 mutant strains. Sequence comparisons 
used WT as reference genome A. G37 wild-type strain. B.Δmg318 strain clone 10. C. genome of Δmg318 
strain clone 9. D. Δmg318C-ter c10. 
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Figure 2.11. Paths depicted by MG318mutant strains in comparison with WT strain during a period of two minutes 
at 37ºC in SP4 medium. A. WT B. Δmg318 C. ΔMG318C-ter D. Δmg318 + MG318SP E. ΔMG318 C-ter + 
MG318SP. Each image shows a region of 86.9 x 65.2 μm. 
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Figure 2.12. Gliding properties of WT and strains with modifications related to MG_318. A. Frequency of 
erratic and circular tracks B. Frequency of motile and non-motile cells C. Boxplots of gliding velocity. The 
number sign (#) indicates statistical significantly different when compared with the WT (p-value < 0.01).  
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Figure 2.13. Scanning electron microscopy of WT and P32 related strains. Scale bar for right panels is 0.5 μm 
unless otherwise indicated. Scale bar for left panels is 1 μm. A. WT B. Δmg318. In right panel scale bar is 200 
nm C. Δmg318C-ter D. Δmg318 + MG_318SP E. Δmg318C-ter + MG_318SP. 
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Figure 2.14. Cell division status and terminal organelle of WT strain and P32 mutant strains. The asterisk (*) indicates 
statistical significantly different when compared with the WT (p value < 0.01).Bulging at the tip of the terminal organelle 
is pointed with a white arrow. 
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Figure 3.1. Subcellular localization of MG386. Blue: DNA. Yellow: MG386. Red : P32 
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Figure 3.2. Schematic representation for the deletion of MG386 by homologous recombination or the random 
insertion of MG386 by transposition. A. pΔMG386. B. pTnTetMMG386.  
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Figure 3.3. Protein levels of the WT strain and MG386 mutant strains. A. The upper band—corresponding to 
MG386—is clearly not apparent. This band correspond to MG386 protein (Pich et al., 2006). B. Western blot 
using antisera against most of the known proteins of the terminal organelle. 
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Figure 3.4. Region of the whole genome analysis of Δmg386 strain. A. Comparison with the genome of G37 wild-
type strain. B. Comparison with the theoretical genome of Δmg386 strain. The numbers indicate base numbers of 
reference genome used. 
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Figure 3.5. Paths depicted by MG318mutant strains in comparison with WT strain during a period of two 
minutes at 37ºC in SP4 medium. A. WT B. Δmg386 C. Δmg386 + MG386. Each image shows a region of 
86.9x65.2 μm. 
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Figure 3.6. Gliding properties of WT and strains with modifications related to MG_318. A. Frequency of erratic 
and circular tracks B. Frequency of motile and non-motile cells C. Boxplots of gliding velocity. The number sign 
(*) indicates statistical significantly different when compared with the WT (p-value < 0.01).  
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Figure 3.7. Gliding motility of minute cells present in Δmg386. A. Boxplot of Δmg386 gliding velocity B. Time-
lapse phase contrast microscopy of Δmg386 cells. The red track arises from a minute cell. The white track arises 
from a WT-sized cell. Scale bar is 1 μm. 
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Figure 3.8. Scanning electron microscopy of MG386 strain fixated in SP4 medium. Minute cells are pointed 
with a red triangle. Cells showing an uncommon crooked terminal organelle are pointed with red arrows. Minute 
cells are pointed with white arrows. Black arrow point to a minute cell in formation due to a detachment. The 
sample is dirtier than the ones showed in chapter I and II since fixation of the cells was carried out with media 
to avoid losing minute cells or filament breaking. Scale bar is 1 μm. 
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