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SUMMARY

~ With ‘th > advent of powerful computers and hlgh 1esolut10n graphxcs, rthe tlme -
. scale of drug dlscovery and development as well as the cost of development of
@new drugs has been reduced very srgnrflcantly o . -

o We present here a bxrd s,,eyev1ew of the essent1a1 steps,mvolved 1n the drug drs-i -
 covery and development process startmg ﬁ om 1dent1flcatron and characterwalxon .
of the drug target the search for a ‘hit’ or a ‘lead compound’ the detalled study of
the bmdmg of the lead compound 1o the target, the. strategy to 1mprove and opti-
- mize the bmdmg, and the final 1te1at1ve cycle of refmement and testmg to yxeld a
: su;tab le drug ~ S ~ . o

“ Fmally, we descrlbe b1 leﬂy some of our 1esea1ch efforts in developmg novel in- -
- hibitors’ of HIV-1 levexse transcrlptase and of protem tyrosme phosphatase 1B o
. (PTPlB) anew drug target for type 2 diabetes and obesity L

W th the advent of powerful comput—
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 ers with hlgh resolution graphlcs and mo- ‘

jtlme scale of drug development and the cost.
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lew and approval by Food
Drug Admlmstratlon :

- kk adverse. reactlons from Iong-term ein 1, 000 to
5 000 pahem volunteers

Phase lI: Assesses effecnveness and .
_looks for side: effects in 100 to 500 patnent -

MASS SCREENING
LEAD.COMPOUND

"_BIGCHEMICAL CHARACTERIZATION OF BINDING




Once the ‘bindingfegion

the act1v1ty of each of the Lompounds nd,

if a successful match is found, the initial hit
is called a ‘lead compound The lead com-
pound is usually a weakly bmdmg hgand

_and has mm1mal receptor activity.
In the next step of the plpelme the

bmdmg of the lead con und to the targe ’ sho

bmdmg sit
_ the steric, ele
and hydrophlhc intera tions between the

k:~ ligand and the receptor. The most accurate Les
- way of domg thls is thl ough a determma» ;
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. ‘,1;,f‘~kOnce a sultably actlve and selectlve ;
~ ligand has:b&n identified, the next step is

~ tocheck whether it would be a suitable drug

in terms of its ADME (absorptlon, d15tr1bu~

~ tion, metabolism a nd excretion) propertles .

~ (Table 1). Computers play a major role in

Ipredlctlng these phalmacokmetlc param-

- }':tus and obe51 by,

get for type 2‘d1abetes me111~ .

- gflctivéfSitef .




. ~‘velopment Of new, mutatlon 1e5111entkclrugs ‘
}‘“presents a ma]or challenge in antl-HIV ‘

‘ Vidrug development 1s that t]hekk 1nh1b1t015‘ k

‘ ‘requlsﬁe for an 1nhlb1tor to be potent and ‘
mutation resﬂlent is from the analySIS ofthe
: ‘crystal structures of complexes withmutant
RT’s, Wthh show that the inhibitor should, o
be able to adapt to a mutated bmdmg :

o *pocket - -
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"These obselvatlons pro npt
. s;gn anovel, small peptldk i
_energy minimized structur

_ peptlde is found to have a large number of
‘ hydrogen bonds and interactions with the

backbone of RT. The peptlde also has inter-

actions with the conserved residue
In addition, dockmg with mutant RT’s
jshows that the hydrogen bonds and inter-

‘ actions are retamed and, more 51gmf1cantly, ~‘

‘kadapt itself to the mutaﬁt RT pocket T ables ";
2and3 indicate that the designed pephde o

_inhibitor is as potent as the existing inhibi-

, gtors l‘hus, we have identified a new lead
. compound which i is both potent and muta- ‘

- tion resﬂlent

k the peptlde -
~ was computed followed by dockmg stud- :
ies, and the results are shown in Fig. 6. The 7'Nev“apme

- Uerst

8—1153

f DeSIgned inhibitor \’188C mutant

- *Desxgned mhlbltor K103N mutant




- g ~
- :rlsk for type 2 dlabetes melhtus 5) In ad-

. dltlon, recent gene knockout studxes in mlce ~

ulin SenSItIVIty and 1mp1 oved glucose tol— ;
‘erance ;*as well“k sa res1stance to dlet—m-k

Fmal docked position fthedesxgne peptide (m_’ball-and‘ kck;rendermg)

}Flgure 8 -
- e PTP1B binding site. The interacting residues are shown in black.
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. The peptlde is found to have hydrogen~v
. bondlng with res1dues in the catalytlc site
- aswellas Wlth those in blndmg site 3, and

has interactions with residues in bmdlng

hnglte 2. The predlcted act1v1ty is 103:"“
~ nanomolar which s comparable to that of

' cthe most potent known 1nh1b1tor

- The next crucxal step ls_ to check.k
whether the de51gned inhibitor is selective

for PTPIB as compared to other c] osely re-

 lated protem tyrosine phosphatases such as

: _ LAR, calcineurin and the highly homolo-

~ gous T-cell protein tyrosine phosphatasel; .
_ (TCPTP). This was done by modeling the
o _respective complexes and _calculating the

~ activities. Table 4 shows that the de&gned: .

_ inhibitor is hlghly selective for PTP1B, Sig-

o nificantly, there is a 800 -fold selectmty over
_ TCPTP. This is much higher than the best
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