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Evaluation of Usefulness of the Protein Drug Feature Information Filed
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ABSTRACT

As the protein drug industry is growing, protein informations are indispensable for the protein drug development. NCBI and
PDB in the U.S., the EMBL in Europe and the DDBJ in Japan are the representative centers for bio information and each center
provides specific data for protein information. To obtain specific protein information, users are to be collect them from the
service sites of each center and then combine or analyze for their purpose. To facilitate the accessibility to bio data, various
R&D activities are running for development of diverse web services relevant to bio data in major data centers or small-scale
projects. With the recognition of protein information as pivotal for the protein drug development, DrugBank in Canada, GDSC
in the US. start to provide integrated informations between drugs and proteins. However, those service does not meet users’
demands due to lack of diversity. In Koreq, infra structures for bioinformatics are limited and the current services for protein drug
information are providing only basic information of the drug including distribution data. This is a pilot study fo consfruct a
specialized service for protein drug information in Korean style breaking through the limitations of current services. This study
proposed new fields for protein characterization information which had not been provided by current services and evaluated
their effectiveness and usability by comparing them to the existing fields with expert survey. As a result, the newly proposed fields

for profein characterization have been proven to be useful data fields for the service of protein drug information.
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2.3.1 |dentity

L

Identity= T2
BEE A, A

oJopg] thet
A= ohgt 2os)

=— 1

(F 1) ofokZo] tigt Identity 2E

(Table 1) Identity field for Protein Drug

(F 2)id ofekZof ofgt HPLC EE=

(Table 2) HPLC field for Protein Drug

1= 3 9
Total Mass Sl ofekEe] EAF AR

@ oJefE2o] N-terminal

N-terminal Sequence oAl A AR

E}xﬂz o]ekZ o] C.terminal
C-terminal Sequence d ASEA Cre

AE HE
Amino Acid A ofopFef opwlieat I
Composition AR
Extinction Coefficient | Thd SJ%FE9] F3 A+ BB
. . S ofoFEe] Aetol= ¥F
Peptide Mapping Hu
ol oJekE o] ofm| Ak A Y
Disulfide Bond A o ofe] ofw] q
AR
2.3.2 HPLC
HPLCE T o) efsfol] theh e d ghaf 5l Al
AEE Agoid, A A= va3 218

= A3 9
RP-HPLC RP-HPLC £4] X
SEC-HPLC SECHPLC &4 BE
IEX-HPLC IEX-HPLC #4 HH
Hydrophobic HPLC | Hydrophobic HPLC 4] AR
HILICHPLC Hydrophobic interaction HPLC#4

Xél =h

2.3.3 Spectroscopy

p

Spectroscopy= T A <]
2} T2 ARE AFe, A 2 gL

(E 3)EHHT olofEo]

(Table 3) Spectros

| Chst Spectroscopy ZE=
copy field for Protein Drug

2= 3 9
uv UV spectroscopy +41 A1
Circular Dichroism(CD) | CD spectroscopy ¥4 A1

Fluorescence spectroscopy

Fluorescence B4 AR

FT-IR FI-IR 24 A&
differential scanning

DSC calorimetry &4 A1

2.3.4 Glycan

GlycanS T ojefzol A wha)d o] galo] th3k
Z 9 A JRE AFsH, JA dEe thed 28]

(F 4)cHHE! ojok=of| LSt Glycan ZE=

(Table 4) Glycan f

ield for Protein Drug

¥ = A 9
Monosacchaid Gl QB 3 B AR
Sialic Acid AYR T Y AR
Charged N-glycan | Charged N-glycan 3 5! 72
Profiling vy AR
Antennary N-glycan | Antennary N-glycan % 3
Profiling T B AH

O-glycan Profiling

Oglycan & 51 7% #4 Hu

N-glycosylation Site

N-glycosylation 14 3 7%
=4 4=

O-glycosylation Site

O-glycosylation $1%] & %
Y AR

Glycan Site Profiling

glycosylation 9|34 2]
N-glycan 9 % 72 24 HH
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Identity, HPLC, Spectroscopy, Glycan®] ZE=Z A5} th
AE g5 W& v 2k

I

(Z b) 82 U2

(Table 5) Contents of Survey

EECE AERE
3=, 9 SAVRE AT olgshe
Megn | B Al T 24 Aol

2 3 A ol ek SloRE 2
AOIE, SlokE 74 Al olg 24
LOCUS, DEFINITION, ACCESSION,
VERSION, DBSOURCE, KEYWORD,
SOURCE, REFERENCE, COMMENT
FEATURES, FEATURE/source,
NCBI®| @4 | FEATURE/Region, FEATURE/Site,
MEAHR FEATURE/Protein, FEATURE/CDS,
ORIGIN
Total Mass, N-terminal Sequence,
C-terminal Sequence, Amino Acid
Identity | Composition, Extinction
Coefficient, Peptide Mapping,
Disulfide Bond
RP-HPLC, SEC-HPLC, IEX-HPLC,

NCBI9| w412
71EAR

1=R%d
;f] HPLC Hydrophobic HPLC, HILIC-HPLC
7; £ Spectro- | UV, Circular Dichroism(CD),

scopy | Fluorescence, FT-IR, DSC
Monosacchaid, Sialic Acid, Charged
N-glycan Profiling, Antennary

Glycan | N-glycan Profiling, O-glycan Profiling,
N-glycosylation Site, O-glycosylation
Site, Glycan Site Profiling
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B FJE s Zy¥4E 519 One-Way Repeated Measures
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& 7-%- Within-Subjects Effect®] Sphericity Assumed<, T+

Z35}A] %3 7 Greenhouse-Geisser 7t ZH3%at4Th
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(Table 6) Subject of Survey

T HE | #HES(%)

o 34 & 3 4
s | OGN 14 16
e EMAD 48 56
e E(4A 20 2%

J ojat
g7 |24 gk 30 35
2 |2 oFd~5d vt 21 %
7"] o [0 old~10d M 13 15
C 104 o) 21 25

T ejopEs) dste] A5 ol&dte Tud 7
A AbO|ER = 72H 0] NCBIE o] &-3E 7o
AAFk G e|opE} Bl A5 o) §E
ook 74 AIEE 417°] DrugBankE o3 7
LE 482%F AA ST

oo B ATIME vt SeAt AMghe
NCBI°] }unxl JJEE‘ H}-H—Oi 1:]—\3 ;:_- g]j 7-M_1-] A
o B gust il A9Yudsd gE FRE
£ BAsgich tlEol Tl olokE A el
=X Beaple) & ApaA ANS Tl S4u
Identity, HPLC, Spectroscopy, Glycanoll tj3} gt & =

=5 BAs

o

¢

fo ro

A%
W=331, df=35, p<.05) T8A 7S TEsA| F3h,
Within-subjects effect©] Greenhouse-Geisser 1.4-& A}-8
o BASATE 1 A3 v 7EgEEE E F8%
ol Felgk 2pol7h AUNFL = (F(8,672)=6.566, p<.05), 7}

DEFINOTION, VERSION, DBSOURCE KEYWORD
SOURCE, REFERENCE®] T8 %71 =58 &It

Estimated Marginal Means

] 7 P M FREES
(27 Ve Jlesme] S5 FeiEE
(Figure 1) Estimated Marginal Means of Protein

Basic Information

4.3 DA NEEREIE SoE 24

S M IR e 2
8l Mauchly +34 7‘35
W=.553, df=20, p<.05) +
Within-subjects effect®] Greenhouse-Geisser B4 & A3}
of B4tk 11 23 @i E NIPRIE E §o%
Zol 7k AR5 S 2 (F(6,504)=5.539, p<.05), 7Hd 27F A€
Ep ey

oﬂ‘, [
>

(¥ 8) cHHX MAMYHIEE ZF 24 Z1}
(Table 8) Analysis Result of Field Importance for
Sequence Information of Protein

A 10] A=A -y
Menchly's | Within | Vitin | wighin | Within
Source | fest of |subjects effgcts subjects|subjects
(F 7) il J|2dE2EE EF 4 An sphericiy | effect (mean effect | effect
(Table 7) Analysis Result of Field Importance for (pvalue) | (df) | o0 are) |(Fovalue) (p-value)
General Information of Protein chal g
— H;ézéi .000 6 1.231 5.539 .000
s| Within | WIhin | wighin | Within is
e test of |subjects effgcts subjects |subjects Error
sphericiy | effect (mean effect | effect (e 504 m
(p-value)| (df) square) (F-value) (p-value) AEgn
child 45
718 H .000 8 2284 | 6.566 .000
=
Etg% g d MEAHRIT o] 3] Pairwise Comparisons
2 s 7z Fol 9= 0 FRES $HESIE RAIAT, 1 2%
26 2014. 8
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FEATURE/Source, ~ FEATURE/Region, ~FEATURE/Site,
FEATURE/Protein®] 2257} H&< 2lats]

Estimated Marginal Means

SINLYaH
3unLY3s-
VNGRS
arsaunLYaH
o1RNLY3H
sozunLvas]
Nowio-

(07 2) CHHZEl MEX™ o FHE FHEA
(Figure 2) Estimated Marginal Means of Protein
Sequence Information

4.4.1 |dentity ZE =ZF 24 Z1}

A S48 E F Identityl] thHeh 2 8 FREE
A3 918 Mauchly FEA4 A5E ANG A
(Mauchly’s W=280, df=20, p<.05) 734 714 & W=
A] 5-3}e, Within-subjects effect®] Greenhouse-Geisse!
A& AHEste] A5t I 2 Identity 2E R 79
3k zko) 7 A ATHE(6,504)=7.646, p<.05).

f

(£ 9) Identity Z= 2T &4 Z1}
(Table 9) Analysis Result of Field Importance for
|dentity
Moy’ | Within | VitHin | wighin | Within
test of |subjects| S42JC |subjects|subjects
Source W effects
sphericiy | effect (mean effect | effect
(p-value) | (df) square) (F-value)|(p-value)
Identity .000 6 1470 | 7.646 .000
Error
(dentity) 504 192

Identity Z=of| thal] Pairwise ComparisonsS 53] Z=
FF2Ee $AEE EA 8T 1 23 Total Mass,
N-terminal Sequence, C-terminal Sequence, Amino Acid
Composition, Extinction Coefficient, Peptide Mapping,
Disulfide Bond®] $LE7F =5& E<lsidith

A e e

Estimated Marginal Means

T
Todiess  femod  Clemed  Amooads  Gtnion e Disufde Bond =
eeeee S G :==

(a2l 3) Identitye] FM= Foeigd
(Figure 3) Estimated Marginal Means of Identity

SF 24 Ant

N
N
T
T
g
O
mkl

4
A ook 54 K T HPLCCl tig 2
SEE #4357 93] Mauchly 384 ASES 4
¥ (Ma chly’s W=.604, df=9, p<.05) 7384 7}4<&
%3}, Within-subjects effect®] Greenhouse-Geisser
QO X

=
A

© g @ i
Iy ofN

AHEate] EA8kATE 1 A3 HPLC 2= ¥ &
lfz o] 7k A THEF(4,336)=6.429, p<.05).

(Table 10) Analysis Result of Field Importance for

HPLC

Muchly's | Within | WAti™ | wighin | Within
Source | st of |subjects effgcts subjects |subjects

sphericiy | effect (mean effect | effect

(p-value) | (df) square) (E-value)|(p-value)
HPLC .000 4 1500 | 6429 | .000
Error

336 233

(HPLO)

HPLC H o thal] Pairwise Comparisonss 53 J&
7 FREe) $AENE BTk 1 4% RPHPLC,
SECHPLCS] 2257} 28-S sholadrt.
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CHHA ojokE EMAEEZE 73 LIt
4.4.4 Glycan Z= 5T &M Z1|
. e ofekE 524 HE 5 Glycanol EH?IF}* R
2 RS HoH Mauchly 734 A5 AAg 2
: 2} Mauchly’s W=.122, df=27, p<.05) #84 71L& v=
i SR %-3ko], Within-subjects effect®] Greenhouse-Geisser
B3 AHgstel BHS 1 23} Glyem®] FE 3
Q:s2=88
: , : . : O-===xs 98 2po]7} FITHF(7,588)=.783, p>.05).
(O 4) HPLCY —’F—’SE._' FHYT .
I Il To- HAM Zdn
(Figure 4) Estimated Marginal Means of HPLC (& 12) Glycan == oxt wH jEJ'F
(Table 12) Analysis Result of Field Importance for
4.4.3 Spectroscopy ZE £2F £A Z1} Glycan
..1... | Within g q
[ - Lo Mauchly'’s | Within Within | Within
e ejerE 54 A 3 Spectroscopyll et 2= Source | fest of |subjects ?;chetcst subjects |subjects
W 29T 2 BA357] 958 Mauchly 784 AZS A4 sphericiy | effect (mean effect | effect
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