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50-100cfu (aerosol) 

Granulomas

Tractable

Relevant inbred resistant and susceptible mouse models of TB

C57BL/6-resistant                                  C3HeB/FeJ- susceptible

Extremely tractable for 

vaccine studies - gene 

knock out mice, 

adoptive transfer tools, 

tetramers etc

Not very tractable - 

gene knock out 

mice rare or have 

to be created. 

Non-necrotic Necrotic and often cavitary 



Vaccine induced immunity in B6 and FeJ

Henao-Tamayo M et al, 2014

FeJ
B6

Ahmed et al, 2023



Collaborative Cross model of TB

63 lines limitless



Resistant and susceptible Mtb disease 
phenotypes in CC lines

Smith et al, mBio 2016

Resistant lines Susceptible lines



CC model of vaccination and Mtb challenge

Lai et al, JCI, 2023



Th1/Th17 cells correlate with BCG-mediated 
protection in protected CC mice

Lai et al, 2023



Using the diversity outbred mouse model to study TB 

disease heterogeneity in mice

limitless



Diversity outbred mice display a spectrum of 

TB disease outcomes

Gopal et al, American Journal of Respiratory and Critical Care Medicine, 2013



Ahmed et al, STM, 2020

Diversity outbred mice display a spectrum of 

TB disease outcomes



HIGHER IN

PROGRESSOR
VS
NAÏVE OR

CONTROLLER

Progressor DO mice (and macaques) show a type I 

IFN/neutrophil lung transcriptional signature

Ahmed et al, STM, 2020



Controller DO mice (and macaques) express transcriptional 

signatures associated with lung repair

Ahmed et al, STM, 2020



DO mouse model of vaccination 

Ahmed et al, mBio 2026, in press



Vaccine-induced protection in resistant DO mice are associated 

with Th17 responses and pathways associated with B cells

Ahmed et al, mBio 2026, in press



TB vaccine studies in mice – which is the right model? 

• Screening 

new TB 

vaccines (Mtb 

control, 

inflammation)

• Mechanistic 

     studies

• Host Genetics

• Correlates of vaccine-

protection

• Screening new vaccines 

(pick CC lines)

• Mtb control

• Effect on TB disease 

   (Granulomas)  

• Correlates of vaccine-

protection

• Screening new vaccines

• Host Genetics
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