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Evaluation of Information Representation Goodness-of-fit According to
Protein Visualization Pattern
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ABSTRACT

The information about protein structure gives the clues for the function of protein. It is needed for the improvement for the efficacy
and fast development of protein drugs. So, the studies visuadlizing the structure of protein effectively increase. Most studies of
visualization focus on the sfructural prediction for protein or the improvement on the rendering speed. However, studies of information
delivery depending on the form of protein visualization are very limited. The major objective of this study is to analyze the information
representation goodness-of-fit for the patterns of the hybrid visualization with primary and secondary structures of protein. Those hybrid
visualizations included the patterns which updated current representative visualization services, Chimera, PDB and Cn3D. Information
factor to analyze information representation goodness-of-fit is assorted by protein primary structure, secondary protfein structure, the
location of amino acid and ratio information about protein secondary structure, based on the result of subject-analysis. Subject is the
group of experts who are involved in protein drug development over 5 years. The result of this study shows the meaningful difference
in the information representation goodness-of-fit by the patterns of hybrid visuadlization and proves the difference in the information by
the pattern of visualization.

= keyword : Bioinformatics, Protein Visualization, Information Representation
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< chain A: herceptin fab (antibod)) - light chain - olEd
Fie Ecit Stucture Headers Numberings Tiee Info Preferences

AN8Z (#0)chainA 1D 1QMTQS/PSSLSASVGDRV T I TCRASQDVNTAVAWYQQKPGKAPKLLIY]S
ANSZ (#0) chainA 51 ASF L)Y SGVPSRFSGSRSGTDFTLTI[SSLQPEDFATYYCQQHYTTPPTFGQ
ANBZ (#0) chain A 101 GTKVE I[KRTVAAPSVF | FPPSDEQLKSGTASYVCLLNNFYPREAKVAQWKY,
ANSZ (#0) chain A 151 DNALQSGNSQESV/TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
ANGZ (#0) chain A201 L SSPVTKSFNRGEC

INBZ (#0) chain A (214 non-gap residues) Mﬂﬂ
(38 1) Chimera2| CHHE 1 2AFEx E&7IAISH SEY
(Figure 1)Hybrid visualization of primary and
secondary structures in Chimera

1 S S S R —
immano obuInSIAREZ 0L,
I, N I VR, )

1QMTQS PSS LSAS VGDRYT | TCRASQDVNTAVANYQOKEGKAPKLL I YEASFLYSGVPS

1N8Z chain A

(a# 2) PDB°I CHHE 1, 2K SRV HE. (a)
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(Flgure 2) Hybrid visualization of primary and
secondary structures in PDB
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(Table 1) Hybrid visualization pattern analysis
for primary and secondary structures
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Chain A

H = alpha helix 5% helical(3 helices; 12 residues)

E = beta strand 50% beta sheet(22 strands: 108 residues)
G = 3/10 helix  0.01%(3 residues)

1 = pi helix 0%

T = turn 132%(28 residues)

S = bend 8%(17 residues)

Empty 25%(48 residues)
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(Figure 5) The modified hybrid visualization of
primary and secondary structures based on

Chimera pattern
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Chain A
A\ H = alpha helix 5% helical(3 helices; 12 residues)
— 3
mmmmp E - betastrand 50% beta sheet(22 strands; 108 residues)
AU\ G =3/10 helix  0.01%(3 residues)
I | = pi helix 0%
T = turn 13%(28 residues)
= bend 8%(17 residues)
Empty 259(48 residues)
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(Figure 8) The modified hybrid visualization of

primary and secondary structures based on PDB(a)
pattern
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Chain A
H = alpha helix 5% helical(3 helices; 12 residues)

.\_L}\]

E = beta strand
G = 3/10 helix

50% beta sheet(22 strands: 108 residues)
0.01%(3 residues)

1 = pi helix 0%

T = turn 13%(28 residues)

S = bend 8%(17 residues)

Empty 25%(A48 residues)
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(Figure 7) The modified hybrid visualization of
primary and secondary structures based on
PDB(b) pattern

H = alpha helix 5% helical(3 helices: 12 residues)

E = beta strand 50% beta sheet(22 strands: 108 residues)
G = 3/10 helix 0.01%(3 residues)

I = pi helix 0%

T = turn 13%(28 residues)

S = bend 8%(17 residues)

Empty 25%(48 residues)

T T !
21 31 41 50
VT ITCRASQDVN TAVAWYQOKP GEAPKLLIYS

1 2'1 5'1 -1'1 55

Chain C GTEVEIKRTV RAPSVFIFPP SDEQLKSGTA SVVCLLNNEY PREAKVOWE

(32 8) Cn3D 7|8t £hHEl 12X =87 1AISH SEl Mo
(Figure 8) The modified hybrid visualization of
primary and secondary structures based on Cn3D

pattern
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(F 2) HMiotshks CHME 1, 2XHE =37IAISH HE)

(Table 2) Additional information conveyed
by the modified hybird
visualization of primary and
secondary structures
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< chain A: herceptin fab (antibody) - light chain
File Edit Structur2 headers Wumberings Tree Infc Preferences

ANBZ(#0)chainA 1D 1QMTQSPSSLSASVEDRVT | TCRASQDVNTAVAWYQQKPGKAPKLLIYS
ANSZ (#0) chainA 51 A SGVPSRFSGSRSGTDFTLTI|SSLQPEDFATYYCQQHYTTPPTFCA
ANBZ (#0) chain A 101 GTKVE IKRTVAAPSVF I FIPPSDEQLKSGTASVVCLLNNF|Y PREAKVAWKY
ANBZ (#0) chain A 151 DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQG
ANBZ (#0) chain A 201 LS SPVTKSFNRGEC

Du[‘ Hde ‘ HE\D‘

(d)

H = elpha helix 5% helical(2 helices: 12 reidues) CuinA
H = alpha helix 5% helical(3 helices; 12 rasicues)

€= beta strand - 505 beta shest(z2 strands: 108 resdues)
10helix  0.01%G resicuzs)

= beta strand  50% beta sheet(22 strands; 108 residues)
/10 helix  0.01%(3 residues)

elix

T=um 13%(28 residues) G
5= bend B%(17 residues) I = pi helix 0%
Empry 25%(18 residues) T=tum 13528 residues)
§ = bend B9(17 residues)
; y ) Empty 25%(48 residues)
) B
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{ B
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(e)

Chein A
H = alpha helix 5% helical(3 helices; 12 residues)

E = beta strand  50% beta sheet(22 strands; 108 residues)
G = 3/10helix  0.01%(3 residues)

I=piheli 0%

T=tum 13%(28 recidues) 1308 esdues)
§ = bend 8%(17 tesidues) 607 residues)
Empty 25%(48 residues) 2554048 residues)
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(Figure 9) Protein information visualization
patterns for information representation
goodnes-of-fit test
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(Table 4) Analysis result of information (Table 5) Analysis result of information
representation goodness-of-fit for representation goodness-of-fit for
amino acid seqguence protein secondary structure
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(Figure 11) Estimated marginal means of amino
acid sequence
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(Table 6) Analysis result of information
representation goodness-of-fit for
protein secondary structure rate
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(Figure 13) Estimated marginal means of protein
secondary structure rate
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(Figure 14) Comparison of information
representation goodness-of-fit according to
visualization pattern
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