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Abstract: [Objective] Cronobacter, a foodborne pathogen transmitted mainly by powdered
infant formula, can cause necrotizing enterocolitis, bacteraemia, meningitis and other
diseases. We analyzed the composition of capsular polysaccharides from four K:CA types of
Cronobacter to explore the correlation between different capsular types and monosaccharide
composition of capsular polysaccharides. [Methods] We measured the yields of capsular
polysaccharides from 28 Cronobacter strains (4 K:CA types) by phenol-sulfuric acid method
and determined the monosaccharide composition of the capsular polysaccharides by 'H NMR.
[Results] The capsular polysaccharide yield of Cronobacter was the best when the bacteria
were cultured in milk agar for 48.0 h, while the monosaccharide composition did not change
under different culture conditions. The yield of capsular polysaccharides varied among the
four K:CA types of Cronobacter, of which the K2:CA2 type had the highest average yield.
Further, we i1dentified that two strains C. sakazakii ATCC 12868 and C. sakazakii ATCC
29004 with high yields of capsular polysaccharides (19.6% and 28.4%, respectively) were of
K2:CA2 type. The capsular polysaccharides of 28 Cromnobacter isolates contained 8
monosaccharides, among which B-ManpNAc was only in C. malonaticus crol754B2 and C.
sakazakii cro1573B3, and B-Ribp only in C. sakazakii cro771A2. In addition, a-Rhap, B-Glep,
and o-Glcp were the dominant monosaccharide components of capsular polysaccharide in
strains of KI1:CAl type, K1:CA2 and K2:CA1l types, and K2:CA2 type, respectively.
[Conclusion] This study preliminarily revealed the polysaccharide yields of four K:CA
capsular types of Cronobacter and found that K2:CA2 type had the highest average yield of
capsular polysaccharide. We confirmed the correlation between the monosaccharide
composition of capsular polysaccharide and the capsular types of Cronobacter, which
provided a theoretical and technical foundation for further research on the capsular properties
of Cronobacter.
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Figure 1 Comparison of polysaccharide yield of
Cronobacter sakazakii ATCC BAA-894 under
different conditions. There was a significant
difference in the yield of capsular polysaccharide in
different media (P<0.01), and there was a significant
difference in the yield of capsular polysaccharide in
the same medium for the same time (P<0.01).
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Figure 2

"H NMR spectra of capsular polysaccharides of Cronobacter sakazakii ATCC BAA-894 under

different conditions. A: Cronobacter sakazakii ATCC BAA-894 cultured in LB agar medium and milk agar
medium for 24.0 h. B: Cronobacter sakazakii ATCC BAA-894 at 24.0 h and 48.0 h.
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Figure 3 Macroscopic observation of polysaccharide
production of 4 strains of Cronobacter. A: C.
sakazakii ATCC 12868. B: C. sakazakii ATCC
29004. C: C. sakazakii cro536Cl. D: C.
sakazakii cro3525W. Black arrows are capsular
polysaccharides.
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Figure 4 Comparion with the polysaccharide yield of 28 strains of Cronobacter. The yield of 4 types of
capsular polysaccharides had significant differences (P<0.01).
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Figure 5 'H NMR spectra of 28 strains of Cronobacter.
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Figure 6 Chemical shift of monosaccharide isomeric hydrogen. A: 6=5.42; B: 6=5.24; C: 6=5.17; D: 0=4.97;
E: 0=4.64; F and I: 6=4.47; G: 0=4.68; H: 6=4.85.
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Table I Monosaccharide composition of capsular polysaccharide of Cronobacter

Number Monosaccharide composition Strain

1 a-GlepNAc, a-Rhap, B-Glcp CFS (K1:CA1), cro125-1 (K1:CA1l)
ATCC 51329 (K1:CA2)

2 a-Rhap, B-Galp, B-Glcp ATCC BAA-894 (K1:CA1l)

3 a-Rhap, B-Ribp cro771A2 (K1:CA1l)

4 a-Glep, a-GlepNAc cro837A1 (K1:CAl)

5 a-Glcep, a-Rhap, B-Glep cro751B2-1 (K1:CA1)

6 a-GlepNAc, a-Rhap, B-Glcp cro2902B3 (K1:CA1l)

7 a-Glep, a-GlepNAc, a-Rhap, B-Galp cro2249W (K1:CA1l)

8 B-Galp, B-Glep cro587B1-1 (K1:CAl)

9 a-Rhap, B-Glcp ATCC 29544 (K1:CA2), cro672B3-1 (K1:CA2),
cr0536C1 (K1:CA2), ATCC 12868 (K2:CA2)

10 a-Glep, a-GlepNAc, a-Rhap, B-Galp, B-Glcp cro2451A1 (K1:CA2), cro3005A1 (K1:CA2)

11 a-Glep, a-GlepNAc, B-Galp, B-Glcp crol187W (K1:CA2), crol187A3 (K1:CA2)

12 a-GlepNAc, a-Rhap, B-Glcp, B-GlcpNAc cro3525W (K2:CATl)

13 a-GlepNAc, B-Glep crol1931 (K2:CA1l)

14 a-Glcep, B-Glep, p-ManpNAc crol754B2 (K2:CA1)

15 a-Glep, a-GlepNAc, a-Rhap, B-Galp, B-Glep, B-GlepNAc crol474A1 (K2:CA1), cro653A1 (K2:CA2)

16 a-Glep, a-Rhap ATCC 29004 (K2:CA2)

17 a-Glep, a-GlepNAc, a-Rhap, B-Glep, B-GlepNAc cro2375W (K2:CA2)

18 a-Glep, a-GlepNAc, B-Galp, B-Glcp, B-GlcpNAc, B-ManpNAc crol1573B3 (K2:CA2)

19 a-Rhap, B-Glcp, B-GlepNAc cro2224A2 (K2:CA2)

20 a-Glcep, a-GlepNAc, a-Rhap crol751W (K2:CA2)

Zx 2 PFAEIF Cronobacter ¥R ZHEC SRR E

Table 2 Monosaccharides contained in 4 types of Cronobacter capsular polysaccharides

Type Monosaccharide

Strains

K1:CAl a-Glep, a-GlepNAc, a-Rhap, B-Galp,
B-Glcp, B-Ribp

K1:CA2 a-Glep, a-GlepNAc, a-Rhap, B-Glcep,
B-ManpNAc

K2:CA1l a-Glep, a-GlepNAc, a-Rhap, B-Galp,
B-Glcp, B-GlcpNAc, B-ManpNAc

K2:CA2 a-Glep, a-GlepNAc, a-Rhap, B-Galp,

B-Glep, B-GlcpNAc

CFS, ATCC BAA-894, cro771A2, cro837A1, cro751B2-1,
cro2902B3, cro2249W, crol25-1, cro587B1-1

ATCC 29544, cro672B3-1, cro2451A1, ATCC 51329, crol187W,
crol187A3, cro3005A1

cro536C1, cro3525W, crol931W, crol754B2, cro1474A1

ATCC 12868, ATCC 29004, cro2375W, crol1573B3, cro2224A2,
crol751W, cro653A1
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