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Tumor microenvironment and immune checkpoints : LAG-3
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( Long, Zhang et al. 2018)



Ligand interaction and structural similarities between LAG3 and CD4

LAG-3

(Triebel et al.,1990)
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Understanding functions of LAG-3 by Uniprot

Protein | Lymphocyte activation gene 3 protein

Gene LAG3

Organism | Homo sapiens (Human)

L3
Status gl Reviewed - Annotation score: ®@®®@ - Experimental evidence at protein level?

Function®

Involved in lymphocyte activation. Binds to HLA class-1I antigens.

GO

_ Molecular function’®

antigen binding # Source: ProtInc «
MHC class II protein binding # Source: MGI -
transmembrane signaling receptor activity # Source: Ensembl

View the complete GO annotation on QuickGO ...

GO

- Biological process!

antigen processing and presentation of exogenous pepltide antigen via MHC class II # Spurce: Reactome
cell surface receptor signaling pathway € Source: Ensembl

negative regulation of interleukin-2 biosynthetic process # Source: Ensembl

negative regulation of T cell activation # Source: Ensembl

positive regulation of natural killer cell mediated cytotoxicity 4 Source: Ensembl

View the complete GO annotation on QuickGo ...



Interactions between lag-3 and other proteins in immunity
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LAG3 is conserved in Mammalia ( Blastp )

Putative conserved domains have been detected, click on the image below for detailed results.
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Color key for alignment scores
W <40 W 40-50 W 50-80 W30-200 W ==200
Query

| | I | | |
1 100 200 300 400 500

Homo sapiens

Pan paniscus

Gorilla gorilla gorilla
Pan troglodytes
Pongo abelii
Rhinopithecus bieti
Chlorocebus sabaeus
Elephantulus edwardii



LAG3 and CD4 have some homology (MEGA)
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LAG-3 interact with FGL-1 mainly by D1D2 domain
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D1D2 domains are 1G domain and Ig-like domain

-
S NCBI

J965 =

- GGG NewSearch | Structure Home | 3D Macromolecular Structures Conserved Domains | Pubchem | BioSystems |

Conserved domains on [gi| 167614500 ref[NP_002277.4|] View | Concise Results |

lymphocyte activation gene 3 protein precursor [Homo sapiens]

(ST LT R 0ETR"B [ | Zoom to residue level [UUEESUEERIHER Show site features  Horizontal zoom: x Update graph
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Query seq,

Specific hits
Superfanilies S e = b r—| Is superfamily I-set superfamily

Search for similar domain architectures | Refine search |
Name Accession Description Interval E-value
[+ 1G_like smart00410  Immunoglobulin like; IG domains that cannot be classified into one of IGv1, IGc1, 1Gc2, I1G. 267-348 2.12e-06
g cd00096 Immunoglobulin domain; Immunoglobulin (Ig) domain found in the Ig superfamily. The lg .. 185-248 6.77e-05
[+] Atrophin-1 super family ~ cl26464 Atrophin-1 family; Atrophin-1 is the protein product of the dentatorubral-pallidoluysian ... 22-151 6.45e-04

References:
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We try to predict the structure of LAG3 by homology modeling

% STRUCTURE OVERLAP
o
o

0
0

© TEMPLATE - TARGET
® MODEL - TARGET

[[] TEMPLATE-TARGET DIFFERENCE
[ AUGNMENT ERROR

20 40 60 80
% SEQUENCE IDENTITY

100

[ Protein sequence (target) ]

¢

[ Dratabase search (BLAST or FASTA) J

!

At least one related protein (template)
with available 3D structure found,
select ternplate(s)

¢

Align the target with ternplates
(Structural alignment)

¢

[ Build models for the target protein J

¢

[ Energy minimization ]

¢

| Evaluate the models J

* ves

[ Select the best model J

no

11




We get the structure of LAG-3 via SWISS-MODEL

BIOZENTRUM SWISS-MODEL Modelling Repository Tools Documentation 1t37093413@163.com

Univarsity of Basel
The Cenler for Molecular Life Sciences

Start a New Modelling Project @

Target Sequence: £} Target SVGEGGLRSGRLE : A Supported Inputs @
(Format must be FASTA, Target LOPRVOLDERGRORGDFSLWLRPARRADAGEYRAAVHLRDRALSCRLRLRLGOASMTA SPEGSLRASDNV ILNC SFSREDRPASVHNFRNRGGGRVEVRESPHHHLAESFLFLEQ
Ciustal, . Sequence(s) -

ain stri - Target VSEMDSGPWGCILTYRDGFNVSIMYNLTVLGLEPPTPLTVYAGAGSRVGLECRLPAGVGTRSFLTARWT PPGGGPDLLVTGDNGDFTLRLEDVSQAQAGTY TCHTHLOEQQLNAT
plain string, or a vali

UniProtKB AC) Target VILAIITVTPESFGSPGSLGRLLCEVTEVSGRERFVWSSLDT PSQRSFSGPWLEAQEAQLLSQPWQCQLYQGERLLGAAVYFTELSSPGAQRS GRAFGALPAGHLLLFLILGVLS Target-Template Alignment  ~
W
User Template v
Add Hetero Target £ Reset
DeepView Project -
Project Title:

Untitled Project

Search For Templates Build Model

By using the SWISS-MODEL server, you agree to comply with the following terms of use and fo cite the corresponding arficles.
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BIOZENTRUM

Uniwvarsity of Basel

CD4 serve as a template of structure prediction

The Center for Molecular Life Sciences

i= All Projects

LAG3 created: today at 19:58

Summary EREIEICIED Models E

Template Results o

SWISS-MODEL

[¢=
X

Templates Quaternary Structure Sequence Similarity Alignment of Selected Templates More ~
Ifsort # Name 4 Title ¥ Coverage * GMQE #QSQE # Identity ¥ Method # Oligo State # Ligands
] 3t0e.1.E T-cell surface glycoprotein CD4 0.37 19.76  X-ray, 4.0A hetero- None v
pentamer A\
5If5. 1A  Myelin-associated glycoprotein 0.37 1750 X-ray, 3.8A homo-dimer & 2xFUCE 2xSIAY 2xGALE, W
10x NAGY, 2 x MAN®

L] Sifu1. A Myelin-associated glycoprotein 0.37 1750  X-ray, 4.3A homo-dimer & 2xBMAZ 12 xNAGY, 4 x MANY

] 6met.1.B T-cell surface glycoprotein CD4 0.37 19.52  EM hetero-timer 1 x A2GY, 17 x NAG®, 2 x MANTE  w
Fiy

] 5u1f11  T-cell surface glycoprotein CD4 0.37 1952 EM, 6.8A hetero-9-mer MNone v
Py

[ fwin 1 &  T.OFI 1 QUIRFACE (31 VOOPROTEIN mNA MM | 027 1052 Yoraw ANA  manamer Mana v
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The predicted model of LAG-3

Oligo-State @ Ligands @ GMQE @ QMEAN @

Monomer None 0.38 -6.46 1
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This prediction is reliable via procheck

Ramachandran Plots Lad
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The LAG-3 contains parallel B-sheet

Susan B.FowlerJaneClarke structure (2001)



Leucine-rich repeat (LRR) Is another feature of LAG-3
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Akemi Nagasawa,et al Genomics(1997)



FGL1-LAG-3 is an important immune evasion mechanism and have implications for the
design of cancer immunotherapy
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