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Human CD20 and Rituximab Interaction Analyzing

and A CD20 Homologous Protein Modeling
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Rituxan or Rituximab is a monoclonal
antibody directed against the CD20 antigen
found on B cells.

It was reported to be used in the treatment of
B cell lymphomas, autoimmune diseases,
graft rejection, RA (rheumatoid arthritis) and
soon.

*Rituxan was first MoAb approved by FDA for
the treatment of non-Hodgkin’s lymphoma in
1997.

*Kill CD20+ cells by Complement dependent
cytotoxicity, antibody-dependent cell-mediated
cytotoxicity and apoptosis

*Binding of Rituximab to CD20 is not sufficient
to kill many lymphoma cells, indicating that
there are mechanisms of resistance.



CD20

*A non-glycosylated phosphoprotein
*Encoded by MS4A1 gene

*Expressed on the surface of all mature
B-cells, but not on either pro-B cells or
plasma cells

*Have no known natural ligand and its
function is unclear

*Target of Rituximab, which is an active
agent in the treatment of all B cell
lymphomas and leukemias




CD 20 in UniProt

Topological domain 1-63 63 Cytoplasmic

Transmembrane 64 — 84 21

Transmembrane oo — 105 21

Transmembrane 121 - 141 21

Transmembrane 1899 — 209 21

Topological domain - 210 — 297 g8 Cytoplasmic

Region 74 — 30 [ Epitope 1

Region 146 — 160 15  Epitope 2

Region 168 — 175 o Epitope 3 {recognized by antibodies, including Rituximah)

Residue 168-175 can be used to analyze the interaction between CD20 and
Rituximab.

Model organism is needed in the research of Rituximab resistance mechanism.



Methodology

Human CD20 & Rituxan

Interaction Analysis
Active Sites
Blast/Alignment/ Phylogenetic tree

Protein Similar to CD20

Structure Prediction
A predicted Structure
Compare to human CD20

Conclusion
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Human CD20 and Rituximab

Inferaction Analysis

Cys167&183




Human CD20 and Rituximab Interaction Analysis-Overview




Human CD20 and Rituximab Interaction Analysis-Polar Contacts
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Human CD20 and Rituximab Interaction Analysis-Interaction View 1

Asn 171, Ser 173




Human CD20 and Rituximab Interaction Analysis-Interaction View 2

Asnl166, Glul68, Prol169




Homologous protein
Searching and Prediction
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http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi?RID=1614Y52Z015&mode=all

Comparison of Different Phylogenetic Tree Construction Methods

UPGMA Very Fast Real data rarely meet the 7302530 H B K FHES 43 M1 (DNA
assumption )
NJ Fast Not guaranteed to find R EEHEZ, FIERBK,
the best tree X 235 SR IR M SR A K
ME More accurate than Slow NREEHAKRZ
NJ
MP More accurate Less effective when SR EAKZ H)Pr 2 %5
when sequence sequence divergence is /N X4 BB AR P R
divergence is low high
Long-branch attraction
ML Vigorous and Very Slow I3 RAH B> X S5 R A
Exhaustive Depends on the model PR

Jin Xiong, Essential Bioinformatics



Phylogenetic Tree
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Alignment of Binding Domain

Color key for alignment scores
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Sedqd Name Len{aa) SegB HName Len{aa) Score
< | CD20 HUMAN 23 2 CD20 MOUSE 23 20

1 CD20 HUMILN 23 3 CD20 CANFA 23 76

2 CD20 MOUSE 23 3 CD20 CANFA 25 it

CD20_ HUMAN NIYNCEPANESEENSESTQYCYSIQ 2
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CDZ0_CANFA DIANCDEANESEENSLIIQYCGSIQ 2
kv ekekek hkhkkk K hhkk khkk



Mouse CD20 Structure Prediction

Available Databases

Tertiary structure prediction

. CF’HmGdels Autmmated neural-network based protein modelling server

« ESyPred3D - Automated homology modeling program using neural networks
« Genodd - Automatic modelling of protein three-dimensional structure

+« SDSCA - Protein Structure Homology Modeling Server

Threading
Phyre (Successor of 3D-PS5SM utomated 30 model building using profile-profile matching and secondary structure
. Fugﬂw - = éumolugy recognition

+ HHpred - Protein homology detection and structure prediction by HMM-HMM comparison

« Libellula - Neural network approach to evaluate fold recognition results

+« LOOPP - Sequence to sequence, sequence to structure, and structure to structure alignment
« SAM-TO2 - HMM-based Protein Structure Prediction

« Threader - Protein fold recognition

« SWEET - Constructing 3D models of saccharides from their sequences
Ab initio
« HMMSTR/Rosetta - Prediction of protein structure from sequence



Three Modes in SWISS-MODEL

Automated Mode
Alignment Mode
Project Mode v
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Predicted by Phyre (Version 0.2)

E-mail

Address

Optional

Job
description
. . SCOP - Estimated =8
View Alignments VUGG E-value . - BioText
Code Precision

Amino Acid

Sequence

e s (length:25) 21 n/a
S FhE ek WS ] 80% i,
(length-25) 21 na

80% id.




Alignment of Predicted Structures by Different Methods
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Swiss Model

- Mouse CD20



Alignment of Predicted Mouse CD20 to Human CD20

Human CD20

Phyre



Binding form of Human and Mouse CD20 residue 166 to ASN193




Discussion and Conclusion

Mouse can be used as a model organism to detect the
mechanism of Rituximab

Differences between PyMOL and Swiss-PDB Viewer

PyMOL Swiss-PDB Viewer
Beautiful Image Protein Modeling
Movie Maker Integrated with Online

Databases

Command Line
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