CHAPTERI

INTRODUCTION
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The theme of thi ates earch and development of a

peptide database. In orde all-unde rst d ollows, a review of some key
concepts in bioinformatic: <Cle / eC -- ~ii snithe CU Peptide Database is
briefly described (sectic / of the research is summarized

(section 1.3).

1.1 Review of Key Conce

1.1.1 Peptide
-

i
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A peptide d “reSidues joined covalently

through peptide bonds. Many hundreds of different - ptides have been isolated

from hydrolyzatﬁ ﬂ?]qs/ ﬁﬁldes are also formed
ract durmg t iges

in the gastrointestinal ion of protems by proteases enzymes
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1.1.1.1 Peptide Bonds

Peptide bond is the CO-NH linkage resulting from a-amino
acids polymerized through the elimination of a water molecule. Peptides are linear
polymers. Each amino acid residue is linked to its neighbors in a head-to-tail

direction rather than forming branched chains.



1.1.1.2 Acid-Base Properties

Amino acids and peptides have acid-base properties. The
oa-amino acids have two or, for those with ionizable side groups, three acid-base
groups (Voet, 1990). The relationship between pH and the ratio of acid to base,

known as Henderson - Hasselbalch e

f a delicate balance among

electrically charged particles,

so their interactions \arg assical electrostatics. e
their interacti e ical electrostati Th

energy of association, Lg)f two € o and.@, that are separated by the

distance r, is found by integrating the expression for Coulomb’s law, F = kq,qlerz, to

determine the w% u&a’a tmeﬂm tﬁswr%;l;g maﬁinﬁnite distance:
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which k = 5.0 x 10° j.m.c'2 and D is the dielectric constant of the medium in which the

charges are immersed.
+ Van Der Waals Forces

Van der Waals forces are the noncovalent associations

between electrically neutral molecules. They arise from electrostatic interactions



among permanent and/or induced dipoles. These forces are responsible for

numerous interactions of varying strengths between nonbonded neighboring atoms.
+ Hydrogen Bonding Forces
Hydrogen bonds are electrostatic interaction between a
w ptor atom (A) that accepts a lone pair
&h be the highly electronegative N
L
ms.= Hy

and O atoms and occasiw
in the range -12 to -30 IM (l

weakly acidic donor group (D - H)

of electrons. In biological sy

ds have association energies

s@ilize its three-dimensional

structure since they form as a pfotein folds to its native conformation.
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It is widely known that databases have played a critical role in almost
all area where computers are used, including business, engineering, medicine, law,
education, and science. A database is an organized collection of information, usually
with one central topic (Schwartz, 1994). Every database is composed of records. A
record is composed of fields, which contain all the information that has been

collected on one individual subject in the database.



In a computer database, the program that allows users to create and
maintain a database is called a database management system (DBMS). Therefore,
the DBMS is a general-purpose software system that facilitates the processes of
defining, constructing, and manipulating databases for various applications (Elmasri
and Navathe, 1994). Defining a database involves specifying the data types,

structures, and constraints for the '{//ﬁred in the database. Constructing

the database is the process o) the n some storage medium that is

controlled by the DBM??@ : ‘database mcludes such functions as
querying the database > Sl \d%g the database to reflect
changes, and generati n the \

d'as flatfile database and

relational database, ac i t'h pr | i al capabilities; that is, its

ability to simultaneously draw forqﬁ}idﬁ' n one database on the basis

A S ‘
file. All fields that are ﬁqwred“hai/é ’tb be conhtainec “hln at data file. A relational
' Jt have one or more key

fields in common. ‘Ij
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present biochemical information in systematic ways, as exemplified by GenBank and
SWISS-PROT. Genbank, developed by U.S. Department of Health and Human
Services, contains the collection of all DNA and RNA sequences (Burks et al., 1990).
SWISS-PROT is a protein database developed by Department of Medical

Biochemistry, University of Geneva, Switzerland (Barker, George, and Hunt, 1990).



These databases are developed not by biochemists who are involved with
biopolymer sequencing but by people who collected the data from several other
researches and make them available to the general public. On the other hand, there
are special databases developed for specific purposes. Analyses performed with the
help of these databases would yield useful information which is not possible to obtain
otherwise. Such databases are

example, Stockwell's “A Iarﬁ

Generalized Searching Speci

d by experimental biochemists. For

quence Handling Program with

%Iap of DNA fragments and

82). Garrels and Franza's

assemble the complete
“The REF52 Protein Da is created for analyzing two-
dimensional gel pattern unt of protein gel patterns

and allows one to find t otein (Garrels and Franza,

1989).
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In general, a r@a‘;iata e a include sequence, references,

eferences to other biochemical

talions usuaity constst of piologic: “ctions, post-translational

modifications, domains@u‘é' ernary s ‘ntieﬂto other proteins, diseases

associated with defi mencphresults of sitezdirected mutagenesis studies, conflicts

some properties g! the protein such as molecular Elght, net charge and pl.
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1.1.4 The Internet
1.1.4.1 Definition

The Internet is the world’s largest computer network. It is

comprised of thousands of individual networks in countries around the world, all



communicating via the Internet Protocol (IP) to exchange information (Wiederspan
and Shotton, 1995). Each network operates independently for the most part, with

independent sources of funding and sometimes even independent decisions on how

best to implement the IP suit.

1.1.4.2 Internet Pr

#ﬁe variety of software protocols, or

communication rules and . o ex ormatlon between host and
desktop (Savola, W%W : ~\'hese protocols often work

together to complete the | or i | ‘ may manage the transfer of

data between two points : , : at of the data and its use.

or defining communications between

computers. Using a Telnet cenﬁe’ﬁ%ﬁ userican _issue commands on a remote

computer and view V s as if fogged direcily i '-'J' computer (RFC 854,

f uﬁﬁﬁﬁﬁ%’”ﬁﬂﬁﬁ"‘ﬁ

SMTP is a ‘protocol for def ining methods for transmitting

e“*"‘”"'ﬂ"lﬂ“‘m‘ﬁ’ﬂﬁwﬁ%‘”f‘%‘ﬁﬁf’lﬁ*‘&l

+ UseNet News (NNTP)

1995).

NNTP is a protocol for defining the transmission of network
news articles, which are much like e-mail messages but are directly at group server

rather than at individual clients (Engst, 1994).



+ File transfer protocol (FTP)

FTP is a protocol for transferring binary and ASCII text file

to and from Internet-connected host and desktop computer systems.

+ Gopher

s, “’f/ | that uses a menu hierarchy to
n st running Gopher servers.
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than an FTP or Telnet server, wﬁ'éﬁe:fhé con ction is held open by the client until

rld Wide Webq_g one of the fastest growing media for

e vartr o UL VIR IS PRI AT e s v e

(Shobe and thchyy, 1995). It's an information system that links data from many
different Q th mdﬁ m um r]o’a:m g’rl ae&J (also called
browsers or viewers) interpret documents containing HyperText Markup Language
(HTML) and JavaScﬁpt delivered from Web servers. These documents use
hypertext links to connect different documents and information resources together.
Once the user clicks a link, the client software will retrieve the linked document or

jump to a specific position in the current document.



+ HyperText Markup Language (HTML)

HyperText Markup Language is a system for marking up
documents with tags that indicate how text in the documents should be presented
and how the documents are linked together (Aronson, 1995). It is a versatile

language, allowing authors to format t nd create relationships, called hypertext

links, between text and another /:;er portion of the same document.
For example, the text phra id )ase’in a web document can be an
- T—

available hyperlink that r: bout CU Peptide Database

and displays it on the e original document was

about (see figure 1-1).

obtain information from (Aranson; 1995). Eilling in the form and clicking

the submit button will allow s+46" receivé. information that match their search

criteria.

_ ssivﬂnature of the Internet and
World Wide Web by allowing, platform-independent code to be dynamically loaded

and run on a het%&d@s%%&]o%aﬁumga g Intemet. Javaseript

has many advantages. It can run en any machine that has theJava interpreter

ported to’él VG bl £ ebldotbithedichal didee bGh & viruses. 1tis

object-oriented and dynamic. In addition, because it could be considered a

derivative of C and C++, it is familiar to developers who currently use those

languages.



.. biochemical data se

CU Peptide Database

CU Peptide Database is designed to help
ou search the property informati f

residués joined c
bonds. Many hundred

n together.
iment on the WWW. In a hyperlink, the text

——

clicking the highlighted “CU
Peptide Database” leads to
another heading in the same
document

clicking the highlighted
“peptide” leads to another

document on the WWW

It create relationship between

it will access when the link is

L)

U4 cal apphcatugns are specaal apphcatlons that have an

lnteﬁacﬂrwﬂﬂoﬁﬂ@mrum W«ﬁﬂ ﬂdﬁ\oﬁon 1995).

The purpcﬂ;e of these applications is to provide new capabilities for the HTTP

servers. CGl application can be used as gateway between HTTP servers and other

applications (such as database or text-searching software) or other services (such as

on-line banking and purchasing systems).
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1.2 CU Peptide Database Concept

In a research involving peptide fragments which non-naturally occurring but
come from protein, enzyme, or hormone digestion, there are three methods to
acquire the peptide. In the first method, the researcher extracts the peptide directly

from such protein, enzyme or hormone,(

af and Li, 1974). In the second method,
the peptide may be construct A/

/ binant techniques (Souza et al.,

1984). Alternatively, it may‘h&f épeptide synthesis on a peptide
Z — - T—
synthesizer. The first : C mime consuming. The third

method is expensive a ere are only a few peptide

synthesizers in Thailand. d be created as a tool for

giving researchers so operty information of peptide

before they do an experi '_ i f.pepti re collected from chemical

catalogues of several compani , “an search the desired peptide

According tQjﬁe great devélbp,,, o ation technology, people

around the world can ‘cantact each other f-data through the Internet.

The Internet allows biocﬁlmists to access biochemical ﬂtabase such as GenBank
or SWISS-PROT, ‘ﬁt' ﬁj to be accessed via
the Internet too, mwe ﬁaﬁﬂa :ﬂm ,1! application, HTTP
server anﬂrﬁﬁtawgrfﬁ Eﬁ ﬂwﬁtﬂeﬂ Wcﬁtﬁ as shown in
figure 1-2. g ‘ |
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Client Server
Browser ' »
eg. Netscape Navigator, eg. WEBSTAR
Internet Explorer
| Appli

eg. WEBFM

pplication and database

. To completetln_CU Peptide DRatabase, with about 10 peptides in its

original version ﬂ H&L’a‘ ﬂ EWW ‘j w EJ ’] ﬂ ‘i

2. To develop a search riechanism fers properties ofipeptides such as

motecus?| ] o] [oktd Shioe ol ork 3| ikl B o0, anc

hydrophoblmty

3. To define cross references to other databases, for example, SWISS-

PROT, PDB

4. To utilize the CU Peptide Database in testing a hypothesis by
comparing calculated resulting parameter(s) from the CU Peptide Database with

other data derived from experimental studies
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