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Identification of CD4" effector memory T cells that recognize a mycobacterial adjuvant
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Mycobacteria causes serious diseases such as tuberculosis (TB), leprosy, Buruli ulcer and nontuberculous
mycobacterial (NTM) lung disease. These bacteria are protected by a thick lipid cell envelope and hosts have
developed immune systems targeting their unique lipids. Screening for responses of human cells to complex
M. tuberculosis lipids mixture revealed specific recognition of trehalose monomycolate (TMM). Whereas
TMM has known adjuvanticity through the innate immune receptor, Mincle, I determined that responses
were mediated by human T cells in a CD1b-restricted manner. Single cell profiling showed that TMM-
specific T cells were CD4* effector memory subtype, exhibiting cytotoxic and proinflammatory signatures
immediately after TMM stimulation. These T cells were detected by CD1b-TMM tetramers at higher
frequencies in TB patients than in controls. TMM-specific TCRs were conserved among donors and
displayed positively-charged CDR3a and long CDR3 regions, pointing to unique antigen recognition
mechanisms that were supported by mutagenesis analyses, TCR crystallization and a cryo-EM ternary
structure. These data demonstrate a pre-formed T cell subset against mycobacteria that is shared across
humans. My findings expand the known bioactivity of a well-studied adjuvant molecule and justify
reconsideration of the mechanism of action of adjuvants.
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FEEEIT T = — 7 IR CRER SN EWVHIREEZ FF > TR Y, FERZNODIEE2EN & T2 0EREHES
W&, BEEEIE. b MR MR 2 @ A RIRE T L, IBEICSUG U2 THE 2 EEncfigtr 45 =
LIZE Y, FEEEREIRE 2 fF RIS T AT Z R Uiz, YHIREIL B RGEZ B AR Mincled ) 7> K Th
D, 7TVanNy MEMEESZ LIZMOLA TV, DI FHREMEOTHEOHIFE THH 5 2 & 2 WD THRAL
720 sCTCR-RNA-seqiT & ¥ | A7 ¥ =3 MERMTHIILIIDE =7 = 7 Z — A F U — DR A A L. IEEHURHIY
BTG ETE MR OCRIEFHRBEOBEBFRENTUET 5 2 LR ENT, ZOTHIISHZEE CIEFE &
Db EBEIZCDIb-HUR-7 F 7~ —IZ Ko TR SN, HURRREM TCR OELFIOFILR /2 R —H THRTF
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