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Lipopeptide Immunity: A novel approach to autoimmunity
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We have identified a novel subset of MHC class 1 molecule, LP1 that presents

virus-derived lipopeptides to T cells and have elucidated their structures and functions. On the
other hand, lipopeptide immunity is theoretically difficult to distinguish between self and non-self
due to its ambiguous antigen specificity, suggesting its potential involvement in the exacerbation
of human autoimmunity associated with viral infection. Therefore, based on the structural
information from the known LP1 molecules, we identified HLA-A*2402 and HLA-C*1402, which are the
most frequent alleles in the Japanese population, as LP1 candidates, and determined their X-ray
crystal structures at a high resolution. Furthermore, we have established mouse lines that

recapitulate lipopeptide immunity. Utilizing these unique animal models, we are investigating the
relationship between viral infection and autoimmunity.

MHC 1 HLA



LU A ZON
MRRTF |
C14 JRRTF NGesa)

Y e )
C16 MHC $#5R14% T #A2 LP1 HIZR1E T AR

TRz AE

(TCR)
4-mer 5-mer
T
MHC 1 LP1
1
T (TCR) ET L MHC i
LP1 ( ' |
) T i LP1 :
N ! |
T
2016
MHC 1 ( )
HLA 1 LP1
LP1 LP1
Tg
HLA (PET21)
2
10mM Tris pH8.0 DEAE
A280nm
HLA
SDS-PAGE  90%
pH
SPring-8 BL26B1
Coot Phenix
Pymol
H2Kb 1-2 HLA-A*2402 Mamu-B*098
HLA
LP1 LP1

MHC 1



LP1 9

HLA
1 LP1
HLA
HLA-A*2402  HLA-C*1402
HLA HLA
4-mer HLA X
LP1 MHC 1
T 2A
HLA-A*2402  HLA-C*1402 T
9-mer
HLA
dual function 2B
A B )
RRTF FiEERET N7 F MEEHER
HLA-A*24:C14-GAAF ‘t\(h
R — G-A-Nu — — GFVAN
- ‘..!, ( . A L IkHis70 Lﬂ A LB‘\/L His70 LFJ
Ve T HLA-A*2402 [_Jﬁﬁ% F {Eﬁ}ﬂtw
2 | Phe4 Y t
TYRMLE 8 sirrgOH 5 SeerOH
HLA-C*14:C14-GAAL o G-A-A. (— - N-T-V-A-T
4 \&s, 2 A L =N Akl___\Y/"*’ N
£ g g
L < HLA-C*1402 S ‘
4 [ B HO
TYRRALE Leud B iwgr;m ;e@
AL HLA-A*2402 HLA-C*1402 I
. B. HLA-A*2402 HLA-C*1402 |
| 9 70 i
C57BL/B6 LP1 MHC 1
LP1 Mamu-B*098 LP1
HLA-A*2402
RNA
Mamu-B*098 Tg

Tg
LP1 Tg

Morita D, lwashita C, Mizutani T, Mori N, Mikami B, Sugita M.
“ Crystal structure of the ternary complex of TCR, MHC class I and lipopeptides.”
Int Immunol. 2020 Nov 23;32(12):805-810.

Morita D, Yamamoto Y, Mizutani T, Ishikawa T, Suzuki J, lgarashi T, Mori N, Shiina
T, Inoko H, Fujita H, Iwai K, Tanaka Y, Mikami B, Sugita M.
“ Crystal structure of the N-myristoylated lipopeptide-bound MHC class I complex.”
Nat Commun. 2016 Jan 13;7:10356.



3 3 0 2

Daisuke Morita, Minori Asa, Masahiko Sugita 35

Engagement with the TCR induces plasticity in antigenic ligands bound to MHC class | and CD1 2023

molecules

International Immunology 7-17
DOl

10.1093/intimm/dxac046.

Minori Asa, Daisuke Morita, Jin Kuroha, Tatsuaki Mizutani, Naoki Mori, Bunzo Mikami, Masahiko 298

Sugita

Crystal structures of N-myristoylated lipopeptide-bound HLA class | complexes indicate 2022

reorganization of B-pocket architecture upon ligand binding

Journal of Biological Chemistry 102100
DOl

10.1016/j . jbc.2022.102100.

Mizutani Tatsuaki Ano Toshiaki Yoshioka Yuya Mizuta Satoshi Takemoto Keiko Ouchi Yuki 26

Morita Daisuke Kitano Satsuki Miyachi Hitoshi Tsuruyama Tatsuaki Fujiwara Nagatoshi Sugita

Masahiko

Neutrophil S100A9 supports M2 macrophage niche formation in granulomas 2023

iScience 106081 106081
DOl

10.1016/j . isci.2023.106081

MHC 1

33

2022




Daisuke Morita, Masahiko Sugita

A molecular basis for specific recognition of lipopeptides by TCRs

51

2022

Minori Asa, Daisuke Morita, Masahiko Sugita

Dynamic B-pocket remodeling is a basis for HLA class | molecules to bind peptides and lipopeptides.

51

2022

Crystal structure of the ternary complex of TCR, MHC class | and lipopeptides

50

2021

Hiromu Suzuki, Daisuke Morita

N-myristoylated lipopeptide-specific T cell development independently of TAP transporters

52

2024




Minori Asa, Daisuke Morita, Masahiko Sugita

Lipopeptide antigen presentation mediated by classical MHC class | molecules

The 13th International CD1-MR1 Conference

2024




