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  Figure S1.   Pulmonary myeloid cells express high levels of intracellular galectin-9.  (A) Myeloid cell subsets in the lung were identifi ed based on 

CD11c and CD11b staining. Further delineation of myeloid subsets was performed using F4/80 staining. The expression of intracellular Gal9 was deter-

mined. Representative FACS plots are shown for a cohort of mice ( n  = 4–5). Numbers indicate percentage of cells in each quadrant. (B) Uninfected thio-

glycolate-elicited peritoneal macrophages (MP) were treated with media alone or with 5 μg/ml of LPS. 24 h after treatment, intracellular expression of 

Gal9 was determined. (C) Uninfected and  Mtb -infected thioglycolate-elicited peritoneal macrophages were treated with media alone or with 10 U/ml of 

IFN- � . 24 h after treatment, macrophages were lysed to extract RNA and expression of Gal9 mRNA was quantifi ed using real-time quantitative RT-PCR. 

Data are representative of three independent experiments.   
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  Figure S2.   CD4 +  and CD8 +  T cells from Tim3tg mice overexpress Tim3.  Total spleen cells were prepared from uninfected WT C57BL/6J and Tim3tg 

mice. Lymphocytes were gated based on size and by CD4 +  and CD8 +  staining (top). The percentage of CD4 and CD8 T cells that express Tim3 is expressed 

as histograms (bottom). Shaded histograms represent isotype control. Bars represent the positive gate based on isotype control. The numbers indicate the 

percentage of positively stained events. Representative FACS plots are shown for a cohort of mice ( n  = 3–5).   

  Figure S3.   Tim3-mediated  Mtb  control is dependent on Tim3 expression by splenocytes.   Mtb -infected macrophages (MP) cultured alone or with 

splenocytes from uninfected WT (WT Spl) or Tim3  � / �   (KO Spl) mice. Day 1 (d1) is the CFU in infected macrophages alone 24 h after infection, before the 

addition of cells and represents initial inoculum, whereas day 4 (d4) is the CFU recovered from macrophages 4 d after infection in the absence of any 

treatment. Data are from a single experiment. Error bars indicate mean ± SEM from three replicate cultures. **, P < 0.01; ***, P < 0.001, one-way ANOVA 

compared with day 4 macrophages alone.   
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  Figure S4.   The action of Tim3-Ig is independent of iNOS.  WT C57BL/6J macrophages were infected with H37Rv. 24 h after infection, the initial 

inoculum was determined (d1) and splenocytes from WT (WT Spl) and Tim3tg (Tg Spl) mice were added to infected macrophages with or without iNOS 

inhibitors, L-NMMA (2 mM), and L-NIL (0.5 mM). CFUs were determined 4 d after infection (d4). No Tx, No treatment. Data are representative of two inde-

pendent experiments. Error bars represent mean ± SEM. ***, P < 0.001, one-way ANOVA compared with day 4 macrophages alone.   
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  Figure S5.   Tim3-Ig–induced macrophage activation state is dependent on caspase-1.  WT C57BL/6J, caspase-1  � / �   macrophages (MP) were in-

fected with H37Rv in parallel and supernatants from uninfected and  Mtb -infected macrophages treated with or without 10 μg/ml Tim3-Ig were sampled 

24 h after culture and analyzed using mouse cytokine blot. Black, present in uninfected macrophages; red, observed only in  Mtb -infected macrophages 

treated with Tim3-Ig. Data are representative of two independent experiments.   
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  Figure S6.   Treatment with Tim3-Ig induces IL-18 and IL-1 �  transcription.  Real-time PCR analysis of the expression of IL-18 (A) and IL-1 �  (B) in 

WT C57BL/6J uninfected and  Mtb -infected macrophages (MP) left untreated or treated with 10 μg/ml Tim3-Ig fusion protein or human IgG (control). 

Expression of IL-18 and IL-1 �  is presented relative to uninfected/untreated macrophages after accounting for expression of the house-keeping gene  � -

actin. Open bars indicate uninfected macrophages and closed bars indicate  Mtb -infected macrophages. Data are representative of eight independent 

experiments.   
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  Figure S7.   Tim3–Gal9 interaction does not regulate IL-1RA secretion and cell surface expression of IL-1R.  (A) ELISA for IL-1RA in cell culture 

supernatants of uninfected or  Mtb -infected macrophages (MP) treated for 48 h with media, Tim3-Ig, HuIgG (control), or 10 U/ml IFN- � /5 μg/ml LPS. (B) 

Uninfected or  Mtb -infected macrophages treated for 48 h with media, Tim3-Ig, HuIgG (control), or 10 U/ml IFN- � /5 μg/ml LPS were stained for surface 

IL-1R expression. The expression of IL-1R is shown as a thick line in the histograms. Shaded histograms represent isotype control. Representative histo-

grams from triplicate conditions are shown. (C) Mean fl uorescence intensity of IL-1R +  populations shown as histograms in C is graphically plotted for 

uninfected and  Mtb -infected macrophages. Data in A–C are from one experiment with triplicate cultures.   
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  Figure S8.   Proposed model of bidirectional regulatory circuit mediated by Tim3–Gal9 interaction.  During infection with the intracellular patho-

gen  Mtb , T cell–derived cytokine IFN- �  and innate cell–derived IL-1 �  both induce the expression of Tim3 ligand Gal9. During the effector phase of infec-

tion, Tim3 +  T cells that traffi c to the site of infection (lungs) come in contact with Gal9 expressing infected alveolar macrophages. Data presented in this 

work suggest that the ensuing Tim3–Gal9 interaction delivers an unknown activating signal via Gal9 into infected macrophages, resulting in the activa-

tion of caspase-1 and IL-1 �  secretion. Secreted IL-1 �  acts in an autocrine fashion to further activate innate pathways of pathogen clearance. Data based 

on other previously published work indicate that Tim3–Gal9 interaction also delivers a negative deactivating signal into the effector T cell via Tim3 culmi-

nating in apoptosis, exhaustion or tolerance dependent on the disease model ( Monney et al., 2002 ;  Sabatos et al., 2003 ;  Sanchez-Fueyo et al., 2003 ;  Zhu 

et al., 2005 ;  Koguchi et al., 2006 ;  Jones et al., 2008 ;  Golden-Mason et al., 2009 ). Therefore, the cell surface molecule Tim3 could potentially have evolved 

to inhibit growth of intracellular pathogens via its ligand Gal9, while at the same time inhibiting effector T H 1 cells to prevent further tissue infl ammation 

and immunopathology.   
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