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Homodimers constitute 39% of PDB [1] proteins’.

Heteromers
12%

iR

Homodimer proteins play important role iIn
cellular functions and biological processes.

Pattern Recognition could help in detecting
potential homodimer interactions, from a protein
sequence, which would allow modelling proteins
and aid in drug discovery.

Homodimer Classification

Homodimer
Symmetrical Asymmetrical
Symmetrical Homodimers refers to the

homodimers in which the interface region
consists of same amino acids present at same
positions in both chain A and chain B.
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Formula used for calculating score

Score =~ * (ANB) * (1/A+1/B)

where,
A is the no. of residues in the interface region of
chain A,

B is the no. of residues in the interface region of
chain B,

A N B is the total no. of same residues at same
position in Chain A and Chain B.
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Experiment 1 : Binding Site properties

of Symmetrical Homodimers

Step 1 : Query search in PDB Proteins.

Homologue Removal - 90% Identity Cutoff of Chain Type: there is a Protein chain but @
not any DNA or RNA or Hybrid
and

Stoichiometry in biological assembly: Stoichiometry is HOMOMER and Sequence ID is
0.95

and

Stoichiometry in biological assembly: Stoichiometry is A2 and Sequence ID is 0.95

and

Oligomeric state Search : Min Number of oligomeric state=2 Max Number of oligomeric
state=2

Step 2 : Hierarchical Clustering of amino acid
residues of interface region of each 8757 PDB

proteins.

Clustering Parameters used:
*Minimum 4 residues g
*Cluster density>50% s § \

Interface Region

Distance < 5A between residues in both the chains

Example of Hierarchical Clustering of Residues of Interface Region
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Indices of Amino Acid Residue in the Interface Region

Step 3 : Estimate the distribution of number of
Binding Sites. See Figure 1.

Step 4 : Clustering of all homodimers having one
binding site by using Needleman Wunsch
Algorithm and scoring matrix based on AA Index.
See Figure 2.

1G3M.pdb
2GYH. pdb
2HEK pdb
ITQdpdh
z.pda
2600 adb
3H1S p
3LI0.pdb
2GPC.pdb
JCElLpdh
TMYE pdk
1¥RE pdb
16Y3 pdk
|G pdb
KRN pdk

1400

1200

1000

Result 1

©

(=3

o
T

2l

No. of Homodimers

4001

200

;

1 2 3 4 5 6 7 8 9 10
No. of Binding Sites

Figure 1

Figure 2

Results of Experiment 1

The reasons why the proteins in the said cluster
appear as they do:
(a) Predicted family is Fe/Mn SOD family.

(b) Predicted binding site is: WEHAYYIDYRN

200 210 : 240 30

T T G5 (P | MG G PENILN Rl - VWIS E N RR oA SR 238
IMYEA| POBID| CHAIM SEQUENCE-1: W -H- - - - GovPLLE M E PEIF IDNFLNGL E EWAKnLass 159
INREAPDBID|CHAMSEQUENCE -2  Of------ xlm. B [t y AN EK fiLan 1 212
LA POBID| CHA M SEQUENCE -2 TB------ BAEKR BoE Ak 212

I 4 [ W a2
FAMEN LK &h155
Ml - VOB NVER G- - - - 154

- IVBACEMS EQFAD - - 135
Ffl - r EWSKR faasK 211

: EFAMANFA - - -132
i B MK F S ENT2S

e i -
F P =0
Iy

T
PCWZA|PDBID| CHAMSEQUENCE-; R
2EOMAPDAN CHAM SEQUENCE - K |
2GRCA|PDAID| CHAM SEQUENCE - TER- - - - - MLEPRL
AHIEA|PORID| CHAMSEQUENCE - T

K Y AIFORID| CHAN SEQUENCE -2 MG
3LI0:A|POBID|CHAIMSEQUENCE1-18  TRED - - - - -E;‘TF
FTOUA|POBID|CHAIMSEQUENCE -2 T

I I R R e

Lo
w
L

Conzarvation l

B0 42T436500- -

iy

Consensus

TEE - -« - -GHTPFLLT+DWiB '|M +NRERP DY YH M FWN - WYRNDF YT IO + 288K

Multiple Alignment of sequences from Cluster
highlighted in step 4 by using clustalW

This result is in line with SODa [3] which shows that
Binding Site predicted is necessary for SOD family.

SOD score for necessary (100% conserved) fingerprints characteristics: 100.0%
SOD score for typical (80% conserved) fingerprints characteristics : 100.0%

)
lisa GSGWTWLVKN-S-DGKLAIVSTSNAGTPLTT......DATPLIETVDVWEH
1d5n  GSGWAWLVLK- - -GDKLAVVSTANQDSP L MGeaisgaSGFPIMGLD\ WEH
lids GSGWAALGWDTL-GNKLLIFQVYDHQTNF PL......GIVPLLLLDMWEH
lkke  GSGWGWLV TD-GPKGKLDITTTHDQDPV - - T......GAAPVF GVDMWEH

Target GSGWAWLVKD-N-NGKLEVLSTVNARNPMTE...... GKKPLMTCDV WEH
Summary : GSGW WL B T NA PX P X D |WEH
N/

lisa AYYI.YRNRPGYLEHFWALVNWEFVAKNLAA—-. ..........

1d5n AYYLKFQNRRPDYIKEFWNVVNWDEAAARFAAKK...........

lids AFYLQYKN[VKVDFAKAFWNVVNWADVQSRYAAATs..........

1kkc AYYLQYLNDKASYAKGIWNVINWAEAENRYIAGDKkK..........

Target AYYIITRN RPKYVNNFWQVVNWDFVMKNF - - -Ks..........
Summary : \AYY

Color code for fingerprint characteristics:
SOD (necessary: i.e. observed in almost all SODs)
sod (typical: i.e. observed in more than 80% of SODs)
Fe
Fe dimer
dimer
X Missing fingerprint
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Experiment 2 : Analysis of Specific

Homodimer Families

Out of six homodimer families, mentioned by
Valdar and Thornton [2], three are analysed in this
experiment.

Three Homodimer Families
|
v v v

Glutathione S transferase Copper, zinc superoxide dismutase
(CufZn SOD)
- -

Triose phosphate isomerase

Step 1 : Hierarchical Clustering of amino acid
residues of each family using clustering
parameters as mentioned in Experiment 1.

Step 2 : Histogram distribution of homodimers of
each family in the Binding Sites (BS).
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Step 3 : Analysing the binding pattern with
maximun number of Homodimers, for example, 2
for each family in this case.

TIM GST Cu/Zn SOD
Binding §|te ” Bindin_g site 1 Binding site 1 of
2 of chain A of chain B _ chainA Binding Site 1 of
Q ‘ chain B
4 Binding site /‘ Binding site
— /L 1 of chain A Binding site 1 Binding site 2 2 of chain A
) < of chain A of chain B
S Binding site 2
vy 1 % Binding site 2 N\ of chain B
\» of chain A
Binding site : inding site 2
1 of chain B Binding site

of chain B

Results of Experiment 2

The binding pattern predicted for TIM family and
Cu/Zn SOD family are shown in Figure 3 and
Figure 4 , respectively.

Chain A Chain B
ChainA Chain B

Figure 3 Figure 4

Binding Site of GST family needs further analysis.

* Pattern recognition of Fe/Mn SOD family.

* Finding the fingerprints for the pattern from the
primary squences of the above studied families.

* Looking for other homodimer familes having
same fingerprints.
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' All data based on the PDB release of 11thMarch 2013.
2 Generated by PyMOL.
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