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Background  
Neisseria meningitidis (Nm) is a regular colonizer of the human nasopharynx, whose human-restricted nature 
makes in vivo studies of host-pathogen interaction difficult. Expression of human CEACAM1 (hCCM1) is 
required for Nm colonization of mouse nasal passages. Nm also has an exquisite specificity for the human 
forms of transferrin (hTf) and lactoferrin (hLf), being unable to utilize iron from mouse homologues of these 
proteins when infecting the murine nasopharynx.  
 
Aim/Methods  
To overcome this host restriction, we have used transgenic mice expressing various combinations of hCCM1, 
hTf and/or hLf to uncover the role of iron sources during Nm colonization.  
 
 
Results  
In vitro studies revealed that serum from hTf- or hLf-transgenic mice supported Nm growth, but serum from 
their wild type littermates did not. Notably, growth in the transgenic mice serum was comparable to that seen 
in human sera. Nasal infection of hCCM1 mice with iron-starved Nm resulted in no recoverable meningococci 



at 7 days post-infection. Mice co-expressing hTf and/or hLf along with hCCM1 allowed for Nm recovery at 
both 7 and 10 days post-infection. Notably, the expression of all 3 transgenes resulted in the highest median 
burden and colonization rates, suggesting that the two iron sources may have different contributions to Nm 
infection. The contribution of the two bacterial receptor systems was further explored by a competitive 
infection with a mixture of ΔtbpB and ΔlbpB strains of Nm in the triple transgenic (hCCM1/hTf/hLf) mice. At 3 
days post-infection, 75% of mice were colonized by higher proportion of ΔlbpB Nm, suggesting that transferrin 
may be more useful during early colonization.  
 
Conclusions 
Collectively, this work establishes critical contributions of the meningococcal transferrin and lactoferrin 
receptors during nasal colonization and provides a novel in vivo model to better study Nm host-pathogen 
interaction at the mucosa.  
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Utilization of hTf may be more advantageous than hLf during early N. meningitidis colonization of the murine 
nasopharynx 
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