CHAPTERIII

RESULTS

irements
Biochemigdl refuirgmenis were considered and then fields in the

database were created. £

+ A pepiide ! " erize by its ino acid sequence. All

selected peptides have be

siace the peptide of the same

name but existing in dlerent organlsms may posses sugmﬂcantly difference amino

acid sequences ﬂ(émﬂ lé‘iﬂﬂtﬁ ﬂﬁ wogjcqa‘ﬂ ﬁacﬂons

ree-dimension strticture of peptide is stabilized by countervailing

forcss. @ﬁhﬁ&@i%ﬂiﬂ;&]&% ifordcihs dre included i

this database.

+ Product code number field was added so that users could place
orders for the desired peptides after searching this database since all peptides in the
database were collected from several chemical catalogues with product code

numbers.
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+ The molecular weight of a peptide relates to several biochemical
parameters. First, it relates to the size of the peptide. The total number of amino
acid residues can be roughly predicted by the result of molecular weight divided by
100, an average molecular weight of one amino acid. The size of the peptide also

relates to hydrodynamic properties, such as the diffusion constant (Bull, 1964). In

addition, it may also relate to the lmn{W of such peptide (Roitt, 1971).

+ Net chargs-&\ﬁf haxe ppllcatlons in the purification

18t, an introductory page

should be created to mtr uce backgroun efinition an&jsummary of the database.

Second, a search E:j { e desired peptide by
filling in some daq ﬁ ﬁwﬂiﬂe jeifj ﬁlﬁ ﬁmno acid residues of
the pepti Eﬁ ? i a should be
presentecﬁjﬁt1 ﬁiﬁﬁ gjj}tpi ?jafjail EI the peptide

selected by the users are shown in the fourth page. Therefore, the CU Peptide
Database should be composed of four web pages i.e. Introductory page, Search

Form page, Results page and Details page.

In the Search Form page, in order to facilitate users to fill in the form,

JavaScript language was used in controlling some interactive events such as
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automatically filling some words in the blank form merely at the click of a button or

allowing users to select some text to fill in the form without hitting the keyboard.

Some properties of peptide vary with environmental condition
surrounding the peptide. For example, net charge of the peptide vary with

iately the peptide’s net charge at

surrounding pH. Thus, In the Details page, which shows information of the selected
peptide, JavaScript was used tm p\f%

any change of pH given sudues of such peptide are of
—

Kk Jn Wer to make the CU Peptide
/ hak\y pH and pl of unknown

standard amino acids, wi
Database capable of

peptide, JavaScript ro

A
A ,;‘;,,-

information of peptide of mtérest'r’ It(co
B i

-

information such as }i' e, -category, se guence, hydrope =1l f index, source, disulfide

000 peptides with their

bridge, product code ntﬁbef‘é d cross - Thqz‘veb pages contains scripts

which calculate the molecular weight (MW), sthe isoelectric point (pl) and the net

charge at any pﬂ Thees baiguibtofs obr bg i9KEd ndt blygbn the 1,000 peptides

in this database but also on othef peptides ofuknown sequence. In addition,

s AT AT AL TSN e e

Internet users can access the CU Peptide Database via browsers such as
Netscape Navigator or Microsoft Internet Explorer. Filling in the Search Form, which
contains name, category, sequence, total residue, molecular weight and pl field, one

can obtain the property information of the peptide.
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3.2.1 Introductory Page
The Introductory page is the entry point or the “Home page” of the
database. It gives a summary of the CU Peptide Database and presents hypertext

links to other biochemical database (see figure 3-1).

.g_z 2 X ma :  § Ang‘ ) w@mv&.mmv&vn RN NN SN
E v Bookmarks Options D ory Window - Help

Figure 3-1 Introductory Page
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3.2.2 Search Form Page

This web page is a search form for locating the desired peptide using
several criteria. Search fields include Category, Peptide Name, Sequence, Source,

Total residue, MW and pl (see figure 3-2). All fields except Category field are text

field, that is, fields for inputting textual information. The Category field is a drop

-
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=

11. Fibronéctin Fragme elated Pmmdes

mﬂ‘iﬁﬁ fRuanns
AR A

16. Neurotensin and Related Peptides

17. Opioid Peptides

18. Oxytocin, Vasopressin,Vasotocin and Related Peptides
19. Parathyroid Hormone and Fragments

20. Protein Kinase Related Peptides
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21. Somatostatin and Related Peptides
22. Substance P and Related Peptides

23. Miscellaneous Peptides

In addition, buttons written in JavaScript were added to facilitate

users in filling the form. The buttons are 2

+ Select Operat %on for selecting an operator in
i - 'r@equal), < (less than), < (less

than or e : gater > (greater than or equal),

follow:

more character)

+ Clear : ng all in‘the field, every text field has

variety of search criteria by « sxt- fields i.e. Peptide Name,

Sequence and Source, usmg ‘@ or together with the searchlng word can yield

different results ﬁ% ’J 189 ‘j WEINI

+ smg the searching word witheut ‘@’ or ““' means finding the

o VA el fdon G| $ehudnct Bt bbb bahe wan v

searching word.

4+ Beginning the searching word with *' means finding peptide
whose name, sequence or source contains the searching word
whether at the beginning, in the middle or at the end of the

sequence.
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+ ‘@’ is used instead of one character. For example, in searching
the peptide by sequence, if the searching word is GI@), it means
finding the peptide whose sequence begins with Glu or GIn. Or If
the searching word is Ala-@@@-Val, it means finding the peptide

whose sequence begins with Ala, followed by any amino acid

residue, then followe Vﬁ/
For fields containin numeﬁ i.e. total residue, molecular
—

weight, and pl, operator: i sez e =" (equal), ‘< (less than), ‘<
(less than or equal), >’ '] -%\\\\ﬁ orequal) and ‘..." (range).

In addition v b \\ search by multiple fields.

Users can specify sear D \.. , in two or more fields at

the same time. the mor ore specific the results are.

AULINENINYINS
ARIANTUNRINYINY
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3.2.3 Results Page

Result page shows list of peptide that match the user's search

criteria (see figure 3-3). Clicking the name of the desired peptide leads to Details

page.

BT

o

File ‘ c;okm” _Q

X

Y
Figure 3-3 Results

ARSI NN INYNa Y
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3.2.4 Details Page

Details page has two types. The first type is for a peptide that consists
of one or more non-standard amino acids. It gives information about category,
sequence, total residue, molecular weight, source, disulfide bridge, product code

In doing cross reference to SWISS-

» wﬂhe same name and amino acid
sequence were found. yss ﬂfer@ 20 related peptides and 3

peptides with the same na

number and cross reference. (See

PROT, 509 related peptide

buttons for auto-fill amino a 7' e al othas a “clear” button for deleting text
in the field. The MW net chamj‘éﬁ | fields._each has a button for instructing

JavaScript to calculat arge an 3% ly when the appropriate
y ,

button is clicked. The-r ~field for selecting pH value

ir

since net charge depends ‘pn pH value. Selectlng pH value and clicking calculate net

it “ﬂﬂﬁ@‘%ﬁiﬁﬁ Ve
QW%NT]‘EEU URNINYAY
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Figure 3-4 Details

residue

AULINENINGINT

ARIAN TN INYAE



Figure 3 5 Details page of peptide with all standard amino acid residues
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3.3 Primary Test of CU Peptide Database

CU Peptide Database web page was tested as follow:

+ Linking between the four pages and linking to other biochemical

T interactive list box and interactive buttons
)erator” was tested in auto-filling

database worked well.

+ In the Search Form page r‘i
were tested. The interactive box ¢ \\
operator in the field that curSor exist and it @twely. Buttons called “clear”

fmes selectively also did their

as separately tested for searching and the

and “clear all’ which dele
functions well. Second,

results were satisfactory, da&tﬁ rmed lists of peptide that match

rea, interactive buttons and

calculation worked effectively. .{gﬁgalg ilaf

e T

theoretically. (See se?}én 2222)

4+ The databa{'ji was K

report is shown in Appendix é. Y,

AUYINININEINT
3.4 m\,ﬂn ﬁfoahﬁ Qxﬁj; Tt ) :

1

Only three peptides in this database were found to cross reference with
PDB. The three peptides were Charybdotoxin, Echistatin and glucagon. Since
hydrophobic forces are a major influence in causing protein to fold into their native
structures (Kauzmann, 1950), hydropathic index should be a good predictor of which

portions of a peptide are inside a protein and which portions are outside. Thus, the
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plot of hydropathic index calculated in this database was compared with the three
dimensional structure of peptide in PDB, which came from the experiment. Three

dimensional structure of peptide was viewed by Rasmol, visualization program.

Hydropathy profile was ploted from hydropathic index calculated in this

database (see figure 3-6, 3-8 and 3-10). Profile above zero value of hydropathy

// idue tends to be inside of a peptide
"‘évalue of hydropathy tends to be

tends to be hydrophobic, that is,
molecule. On the other ha
hydrophilic and should , expose to water. The bar
above and under profi e of a peptide, derived from
observation of three di ing by Rasmol (see figure

3-7. 3-9 and 3-11 and

Category :

Sequence :

Total Residue :

Hydropathic |nﬁ<u ﬂig ‘ﬂ Eﬁm ﬁﬂ EJ;] ) ‘1

-144,-173,-17.7,-10.7,-12.6,-12.9, -13.3,-16.5, -13.2 -13.7,

. amaiﬁ%wwnwmaa

pl: 8.8846
Cross Reference : PDB : http://expasy.hcuge.ch/cgi-bin/get-pdb-entry?2crd

T 9139010
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hydrophilic
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Figure 3-6 Hydropathy )rgﬁle of Char;bdotoxin

4
A

Figure 3-7 Three dimensional structure of Charybdotoxin used in the

observation
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Table 3-1 Result of observing inside and outside residue of Charybdotoxin

residue | 112|314 |5|6]|7|8]|9(10({11]12|13|14|15]|16|17|18]|19]20
inside ° ° ° ° o | o
outside | ¢ | ¢ | o | o o | o ¢ | o * | o ¢ | o | o

residue [21122)23(24{25]|26|27]28]29]|30{31]32|33|34{35]|36(37

inside ° o | e | e

outside | ¢ | ¢ | ¢ | ¢ | ¢ R ¢ | e

Category : i ira ments and Related Peptides

-Arg-Asn-
-lle-Cys-

Sequence :

Total Residue :
Hydropathy Index :

MW :

er;ss Referencﬁl: u g:’?hm/g%{m.&Jcamgi-pdb-entry?kch
RIAINTUNRINIAY
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©
g 5 . % from the
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Sequence Number

Figure 3-8 Hydropathy p floof Echistatin

hydrophobic

hydrophilic
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Figure 3-9 Three dimensional structure of Echistatin used in the observation



Table 3-2 Result of observing inside and outside residue of Echistatin
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residue | 1]213|4|5(6]|]7]18]|9|10(11(12(13[{14]|15|16|17]18|19]20
inside o | o
outside | ¢ | ¢ | o | o | o | o ejlo|o|e || o] oe]|e]|e]|e]e
residue [21122]23(24125(26(27)128|29|30]31132(33|34]135(36/37/38]/39]40
inside ° ° ° ° ° °
outside | ¢ | ¢ | ¢ | o | ¢ | o o | e * . Y o | o
residue |41
inside
outside | ¢

3.4.3 GLUCA
Category :
Sequence : -The-Ser-Asp-Tyr-

Total Residue :
Hydropathy Index :

pl:
PDB

-Arg-Ala-GIn-
-Leu-Met-Asn-Thr

Aiﬂs, -11.9, -11.5, -11.5,

ﬂ‘iJﬂQWEJWﬁWEﬂﬂ‘i

see http://expasy.hcuge.chicgi-bin/get-pdbsentry?1gcn

’waaﬂﬂﬁm AN1INEIQE
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Figure 3-10 Hydropathygprofile‘of Glulagon

/ ) 4 4
i . 2

Figure 3-11 Three dimensional structure of Glucagon used in the observation
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Table 3-3 Result of observing inside and outside residue of Glucagon

residue | 112|3|4|5]|6|7|8|9]10|11]|12(13|14|15]|16|17[18]19]20
inside

outside | ¢ | ¢ | ¢ | o | o | o | o | o | e ]| o] o o] oe]|]o]|oe]|e|e|e]|e]e
residue |21122123(24125(126|27{28]29

inside

outside | ¢ | ¢ | o | o | o | o | o[ o] e

PRIAATUAMINGIAY

d "'
1l

AULINENINYINS
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