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Fig. 1. Negative-ion MALDI-TOF spectra and LOS profiles of C. concisus and C. jejuni LOS.  

A-E: Negative-ion MALDI-TOF MS spectra for the LOS of C. concisus isolates NCTC 12408, B38, 
2010-131105, 2010-347972 and C. jejuni 11168H, respectively. Where indicated the relative abundance 
of the peaks was magnified. The m/z values presented are for the monoisotopic peaks observed, and for 
lipid A fragments are labeled with red-colored font, for OS fragment ions are labeled with blue-colored 
font and for molecular ions with black-colored font. Asterisks (*) show peaks corresponding to sodiated 
molecular or fragment ion peaks. Purified LOS (10 µg per lane) of C. concisus isolates NCTC 12408, 
B38, 2010-131105, 2010-347972 and C. jejuni 11168H were separated by SDS-PAGE and stained using 
silver nitrate. F: The gel was cropped where indicated (black lines). 

  

 at U
C

L Library S
ervices, on A

ugust 14, 2018
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


Campylobacter concisus: LOS and inflammation 

35 
 

  

m/z
1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600

%

0

100

m/z
1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600

%

0

100

m/z
1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600

%

0

100

R
el

at
iv

e 
ab

un
da

nc
e

R
el

at
iv

e 
ab

un
da

nc
e

R
el

at
iv

e 
ab

un
da

nc
e

lipid A

intact LOS

OS

m
/z

Drift time (ms)

4226.90

4171.84

1849.29

1904.22

2321.67

2101.62

intact LOS

lipid A

OS

3951.87

4006.87

4371.89

2027.25

2277.69

2057.65

A

B

20 120100806040 140

5000

3000

4000

2000

Figure 2.

 at U
C

L Library S
ervices, on A

ugust 14, 2018
w

w
w

.jlr.org
D

ow
nloaded from

 

http://www.jlr.org/


Campylobacter concisus: LOS and inflammation 

36 
 

Fig. 2. Analysis of intact LOS from C. concisus B38 by MALDI-TOF MS with IMS.  

Panel shows a two-dimensional plot of the IMS dataset. A: Differences in drift time allow for separation 
of low molecular weight components of non-LOS origin, OS prompt fragment ions, intact LOS, and lipid 
A prompt fragment ions. Regions of the mass spectra of the (M–H)– molecular ions, lipid A prompt 
fragments, and OS prompt fragments. B: Spectra were acquired with the Synapt G2 HDMS mass 
spectrometer using IMS and analyzed with DriftScope and MassLynx software.  
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Fig. 3. Negative-ion MALDI-TOF MS/MS spectra of O-deacylated and intact lipid A of C. concisus 
2010-131105.  
A,C: Proposed structure and fragmentation from MS/MS of O-deacylated lipid A of C. concisus 2010-
131105. B,D: Proposed structure and fragmentation from MS/MS of intact lipid A of C. concisus 2010-
131105. Fragment ion peaks observed in the MS/MS spectrum of the parent ions at m/z 979.50 of the O-
deacylated (C) and of the parent ions at m/z 1824.31 in the intact lipid A (D) were consistent with B-, Y-, 
0,4A- and 0,2A-type fragment ions as indicated in the proposed structures. Asterisk (*) indicates potential 
interchange in the positions of two fatty acids. The green-colored labels are for fragment ions consistent 
with a lipid A with a single pyrophosphoryl group. 
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Fig. 4. Schematic of consensus structures of C. concisus and C. jejuni 11168H lipid A.  

Asterisk (*) indicates potential interchange in the positions of two fatty acids. 
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Fig. 5. Negative-ion MALDI-TOF MS/MS analysis of intact LOS ions.  

A-D: Negative-ion MALDI-TOF MS/MS spectra for an LOS molecular ion (M-H)- peak of each C. 
concisus isolates NCTC 12408, B38, 2010-131105, 2010-347972. E,F: Negative-ion MALDI-TOF 
MS/MS spectra for two intact LOS ions of C. jejuni 11168H. The mass of the losses observed are 
consistent with the fragments of known carbohydrate or phosphoryl moieties as indicated. Labels in blue-
colored font indicate fragment ions corresponding with OS fragments as previously observed. 
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Fig. 6. Inflammatory potential and virulence of C. concisus isolates.  

A: Differentiated THP-1 cells were stimulated with purified (100 ng/ml) LOS for 18h prior to 
quantification of TNF-α secretion by ELISA. Results are expressed as the mean ± SD of 8 biological 
replicates. Stars indicate statistical significant differences when compared to C. jejuni as analyzed by 
ANOVA with Tukey post hoc test.  B: Human PBMCs (n=7) were co-cultured with live bacteria at 
MOI 100 for 18h prior to quantification of TNF-α secretion by ELISA. Results are expressed as the 
mean ± SD of three independent experiments. Stars indicate statistical significant differences when 
compared to C. jejuni as analyzed by ANOVA with Tukey post hoc test (A, B). C: Survival of G. 
mellonella larvae exposed to C. concisus isolates and C jejuni 11168H. G. mellonella larvae were 
injected with a bacterial suspension (~107 CFU) and their survival was monitored over time. Results 
represent the mean survival rate (n=30) pooled from two independent experiments. Survival rates in 
the C. jejuni group were compared to each of the C. concisus groups (p<0.001). The Mantel-Cox log-
rank test was applied for statistical analysis. * p<0.05; ** p<0.01, *** p<0.001 
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