CHAPTER IV
DISCUSSION

\/

4.1 Technical Change i ase

accessibility and has T '- HyperCard. Then, the

research was started from zero again because of the great difference in features

between Hyper(ﬁduoﬁl é@ 9& &})W‘jv%ﬁqﬂ‘ﬁand WEB FM, a CGI

application were %lsed for making CWY Peptide Database can be,accessed via the

et il oo ek s B i

important role in the Internet. Thus, JavaScript was added into CU Peptide
Database web page for facilitate internet users in searching peptide. In the future,
CU Peptide Database may be apply to locate in UNIX platform which are common in

worldwide server.
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4.2 Advantages and Di vant of CuU i atabase

Biochemical researchers that study about peptide can take several
advantages from the CU Peptide Database. The researchers can search the desired

peptide and get its information. Results obtained by the calculations can offer

preliminary predictions of peptide ties before doing experiments. The
i

database management systﬂ\%7 )ptide properties not only existing

in the database, but al ﬂnmt NP .
in the database, bu as@no p xact amino acid sequence is
known. The calculation ‘ 'LMOtein, especially in case of

molecular weight since |

In addition, in
search in a variety of
fields. The more users Vi ' itiple fie € more they gains the specific

-----

results.

o-ls ide

However, the
catalogue, not by origiﬁ papers, s pE sﬂte mistakes, especially the

peptide sequence which g&vgise'to molecu@weight, net charge and pl value.

Besides,ﬂeuﬂféemg.ﬂ.ﬁ 141411 il R
each resauwepTrﬁ;qﬂ ‘jmdﬁ ﬂqﬁ WEI&T&“ ﬁ calculation is

sequence findependent.  Therefore, these value may be different from the

experiment’s value.
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4.3 Precision of Calculating Script

In this research, peptide information that come from calculation include
molecular weight (MW), net charge of peptide at any pH, isoelectric point (pl) and
hydropathic index. Molecular weight of a peptide was calculated as the sum of all

atomic mass in all residue of a pepti e' he molecular mass of standard amino

acids were obtained from a p@ )t book (Voet, 1990).

# .
Equation in cal i Vt harg‘%irived from Henderson -
Hasselbalsh equation. \pnt basis that all residues of peptide

ult from this research may

I

completely expose to

k%,

be different from expe éﬂpeptlde which tends to be

fold into tertiary struct umed that peptides are in

standard condition (solve is equal to 25 °C), so it cannot

be épply in other condition.

In the calculatifg_of pl,_ D .-'=-=»._ culating the net charge of

,"
peptide at a very low ;:Ij value aﬂstill above zero, the script
would run again at 00091 H unit hugheUhan last round, until the net charge

- 0L Y LI I 21 B s ot o o

value, i.e. the calculated isoelectric point. The very small increase of pH give high
precisior%‘uﬁng aﬁmgi w ;Jcm;lgnnlﬂ aﬂadﬂn size of the
peptide and its own pl. If the peptide has low pl, the computer script will terminate

faster than peptide that has high pl.

In the calculating of hydropathic index, the script assigns the appropriate
hydropathy value to each residue of peptide and then sum the appropriate number of

consecutive residue, called span, starting at the amino terminal, within overlapping
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segments displaced from each other by one residue. A given sum was then plotted
above the middle residue of the segment. Kyte and Doolittle, 1982 pointed out that
the appropriate number of residues should be seven to eleven. The hydropathic
profiles using span less than seven residues are noisy. On the other hand, using

long span more than eleven tends to miss small consistent features. Thus, this

research used nine consecutive re§| //alculatlng one point of hydropathic

"'\
4.4 Comparison
Derived from ! ! ﬁ

.u.%

profiles.

Database with Data

For proteins, it is wid y npwﬁtth' "‘.: ehydror thlc index is a good predictor

ety )/
of which portions are inside ev,l p‘;’éﬁtem molécule and which portions are outside
¢ - o )

4.'1-

(Kyte and Doolittle, 1982). For pe_gﬁs 1; v ""“".‘.I |

1 pothesized that, owing to the small
ot f ¢ ~

"
molecular size, the

ictive-value © opathic inde Xes may not be significant;
o M . s

the smaller the moleculﬂ size, the weake tiﬂv. In order to demonstrate

the utility of the CU Peptbde Database, a case study was conducted in which the

cpatic nafil4 LR IIAT AL S o e cu pepice

Database) was corre|ated with the relative locatiop,of amino acidaresidue side chain
i.e. on a‘;ma& QQﬂhj mlcll %t’hl ,gemﬂnqﬁlﬂderived from
3-dimensional data in PDB). Since the three dimensional structure data of peptide
can be obtained from PDB, cross-references of 971 peptide in this database to PDB
were performed. Ideally, one would like to have as many sample peptides as
possible to test the hypothesis. Unfortunately, only three peptide, Charybdotoxin,

Echistatin and Glucagon, were found both in PDB and the CU Peptide Database.
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The profiles of hydropathic index of the three peptides (figure 3-6, 3-8 and 3-10) did
nbt seem to correlate with the observation result of three dimensional peptide
structure through the visualization program. In spite of the small sample size (n=3),

the poor correlation seems to support the hypothesis.

databases. It may be an ¢ studies of CU Peptide Database in the

+ The compufen script wri ase can calculate molecular
weight of any size of pe‘ptlde or protein. But the scnpts for calculating net charge,

isoelectric point ﬁdﬂﬁéﬁ: wcﬁ Wﬁ w&]cnloﬁpgy for peptide with non

standard amino 4éid residues since EK of |on|zab|e group and hydropathy of these

BRI E) UAIINYAY

+ Smce FileMaker Pro 3.0 has no features about creating graph, the result

of hydropathic indexes were presented in numeric value.
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