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Reflections on the First Gordon Research Conference

on Molecular Pharmacology

A imess semic- of ( otdomi Rcsemu-cim Comm-
femetmces, oui tue sul)jcct of “)�lolecular Pimai--
immacology,” ssas noitiatedi iii time sunmnmer of

1969. The lust (‘otmfeieflce ssas held durnmg

thte week of .Jtmuie 16-22, 1969, at Tilton
Scimool in Tiltoim, New Hauimpshitc. Time pur-

Pose of thoese couofememmces is to cotmsi(Iem
iuo a cohmemeuot mommtnimci- timat gt-oup of immaj oi

lmuosolmed tluestiouos of commtemmmpoi-arv biology
msioicim immtiv l)d� suuimllmatize(1 ummdler time Imead-

itmg: “How (Ia suimahl nmolcculcs (10 great

thimogs?”

Auossseus to timis (Itlestioul caui be said to

comost itiite t hoe slmi)st moimee of mmmO(lcrmt pimar-

nmmocalogv. Ilt( tem-mim �)htmouitmacOiogy sue-

(ium(-t lv (!(st-miI es iitt (idst null! (-otocern mvitim

(l11(stiOuI of tiois type ammdi mvas tiocmefoi-e

tO(lt)J)t tt I , ev(m m t imouglo t ltd omgmouoiziuog commm-

it)ittt( ie(-d)gmoize( I t immot time Immmtjouity of

too i t u-i I )lmt at-s to t lois ficl I tnmov immtme no

(Iitt(t moffiliat iomo mvitio t hoe mo(-a(Iemnic (Iis-

t-iplinc d)f �)iiamuiomoeology. Pimam-utmacology

is t lotus � itfiumt- I iitmt umeit imem iii teu’tims of a

I ItO ut i (‘10 lmom umoet lmo( ui o)�2\’ . ulOt iii t euumms of
(xitimlg mod-modemomiet t:O( htiomo , hut simimply mis a

I )t)( IV 0 1� kumo�vlc lg( � i’c(llmiie(I t o u-ed-oust muct

I lot’ S(tllt(itt�( t)f tV(itts mvhieim iuotem-veime

i)tt\\(tuO (Xl)t)slim’t of to l)iologictil svsteimm to
mo timeututmil mogemot , auto! its ultimomate pimysia-

lt)gieal (Oumsetltmeul(es. It is a science ium time
smtuit( 5e105t 0105 geuoet id’s is tt seiemmce-(Iefiumetl

l)\’ time Oi)�eet of stli(lv, matimer tioaum by a

l)morticulmtm tecimitical skill.
.A (ommcemtet! tottmoek out tioe guaup of l)rOi)-

letums itmol)liet! ut time mti)ame qtmestioui requires

time ummetimology, (xl)eu-tise, ammo! iuogemmuitv of

sem’eittl cattvi’mmtional dhsciphmmes. Itm time exist-

imig frmtumiems-otk thit l)uoi)letmms mite thoeuefore

a�)prOmicioetl iuo immaumy tlimems(’ itmammumers, ammd

tite inm-estigtotou-s svorkiumg omo (hfferemmt as-

J)(�(t5 hoame u-clatimelv little o�)pou-tlmnitv for

formal discourse moImdI excimmoumge of ideas.

Quit-c often timey remaimm iimsufficieumtly aware

of conmplenmeimt-ary approaches and find

timenmselm-es tmitai)le to carry timeir mvork be-
yomod tlm� l�uitits of timeir omvn techumical corn-

peteiicc i!� (4 it realm timat might produce
tlefitmiti s-,.- �J 5W�tS to time ititegrated ques-

tiomm. Iu1tet(lis(i�)liuoaiy thmimmkiiog ammd mvork

mtt.e essetotial to solve timese kinds of prob-

letoms, amitI imotemdisciplimmary nieetitmgs arc

ioce(led to l)rovi(le a startiimg l)Oiumt-.
�fimc crucial nomportamoce of time question

itself to sem(’u-mol fields of cmmdeamat-sucim as

momecimatoisuoms o f geumet ic uegu hat ioim , regula-

tiouo of emo�vuime fimmmctiotm atod aumtii)o(lv rc-

sl)0it5(, ttiggem-iutg of ummetimlimaume timiutspoit

of momusculau eouot mmoetioio or mmem’ve t rammsuimis-

siomo, mmmoleculmor mmmeeimmouoismmmsof tlt’img act-ion

mont! olutig desigum-is sumfficicmmtly self -cm’itlemmt

to ic(llmime lit t le j ust ificatiomm . Time point
w-ltit-ii (lt)cs moee(I eumopimasis is tittOt ut (oh of

t hiest a memos t lie � )rol )lenms mlie ( fuoimi t hoe vtuo-

tmoge Poimot of l)imYsi(mol S(ieiO(c) ium (seulce

simimi lmou, mommI t io(t’(ft)t( 5100111(1 i)c t aekle(1 on

to (t)tltlItt)it gt’olmut(i. Ito toll Cases. time �)mimnary

evtuot- is mm couomi)immmotioul of mm noahl uimolccuie

ms’it ii to ullmoemoummole(-um lar ieecptor. �Flot cuosu-

iumg (baum of e\emmts, mvimosc outcoumme is oh-

semm’mol)lc as ouoe phmysiological lcsl)omosc om

tiuiat-hmtu, immav i)e comosidered imm terms of

answers to five a(l(Iitiammal questiaums wimich

furt her eiuci(lmot e t lois l)moh)lelmm

( I � \Vloat is thit (-ioenmi(-al i(lemotitv of the

stii.ietiuic wit it wimicim time simmall niole-

etule imlt(utoets ) time receptor �

� 2 ) \Vitat is time stutmcttmm-e of time conmplex

l)(tm\e(mo tiot suimmoil mmmalecule ait(i the

it(-el)tOu. i.e., svioicim l)arts of eacim

to me tiii((t lV iuomol\t(l itt time i)indiuog?
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(3) What is the process triggered i)y time

fornmation of this coniplex?
(4) How can the bindiimg and the trig-

gered process be accounted for by
known pimysical forces?

(5) What is time nmecimanism for trans-

mitting the changes triggered in the
receptor to other structural compo-

nents of time cell timrough wimicim they
become observable as a pimysiological

response?

Time first quest-ioim related to primary re-

ceptors is in essence a problem in chemical

isolation and identification. It has been

answered smith some degree of success itm
only a few instances. Three major exanmplcs
were discussed at the cotmference: the isola-
tion and characterization of time lac repres-

sor by ‘\V. Gilbert; time isolation of time

estrogemm binding 1)roteimm by E. V. .Jetmseim;
and time partial purification of time Na�-K�-

dependent ATPase by L. Hokin.
Time secoumd questiotm cotmcermmimmg time chmar-

acteiizatiotm of time complex is a structural

Problefli aimd can only be atmsweued by
mnodertm pimysical metimads, such as X-ray
crystallography ammdI higim resolut ioim nuclear
magnetic resonalmee. Prototype aimsmsets to

this questioum were discussed for antii)odies

i)y H. Eisetm, E. Haber, F. F. Ricimartis, aum(l

Carolyn Coumverse; for time enzynmc lysozyme
by D. C. Pimillips and A. C. T. Nortim; for
ribonuclease i)y F. i\I. Richards, Doumella H.

Meadomvs, and 0. C. K. Roberts; for

staphyloeoccal nuclease by C. B. Aimfinsen,

j. L. �s1arkley, E. E. Hazeim, Jr., aumd F. A.
Cottoim ; for papailm by Arich Bergcr aumd
.Jan Drentim ; for carbonic ammimydrase by K.

K. Kannan ; and for nucleic acids by W.

Fuller, i�%-�I Wariimg, E. Reicim. D. Crothers
arid S. I. Chan.

Our knowledge on the third question per-
taming to the processes triggered! by timese
types of complexes is indeed very limited.

In certain cases, sucim as enzyme inhibition,
the aumswer is simple inactim’ation I)y pimysi-
cal hindrance. However, in other important

areas, such as enzyme regulatioum, derepres-
sion of a gene, or initiation of a nerve im-

pulse, it is likely that the mechanism con-
sists of far-reaching structural cimammges in

time receptor. Time t-ecimtmiques fat- studyitmg

timis question-nmagumetic iesoimauoce atmd some

ot-imer bratocites of s�)cctmoscopy-are avail-

tli)le. Exatimples of a dlctaile(I tlefiumitiomm of

niultil) le coim fornmat-ioima 1 c imaimges mvere pro-
m’ided by time NMR Stti(Iies of .1. Markley

aim stapimylocaccal imuclease. Timeir getmeral
significance in phmarnmacoiogy w’as discussed
I)y J. P. Chammgeux.

It is imot surprisitmg timat a serious timeo-

retical effort to atmswer time fouttlm question

atm time definition of time physical forces in-
volvedl in these iimteractioims is just begin-

tming, particularly siimce time st-iuctures of the
complexes to svhmicim time calculatioims Imave
to be applied! have only receimtly 1)een
detcrmitmed. No results svcre I)reseflted at

this meeting, hut. time relemant theory was

rem’iewed by S. I. Chait far quaumtum me-

cimanics and! by G. Nernetimy for therino-

tlynamics.

Time coimcel)ts and! timetimO(is umeeded to
atmswer the fiftim questiotm itm molecular detail

(translation of the interaction iimto pioysio-

logical response) are to a large exteumt the

same as those required to (teal withm time first

four. At this stage of our knowledge timis

(luestion caim oimly i)C (letilt ms’itim itm gtoss
nmot-�)imological aumd I)iacheimTlicai termmms. F.

Reititel, C. A. Rohisoum, E. G. Kuebs, and
T. NIansour diseuSse(! (lifferelmt aspects of

l)Ossible transmissiotm mind! catmt t-oi immecima-
imisnms, and A. S. V. Burgen game a final

suimmnmary of the probleimms and experimeimtal

approaches afferilmg l)rt)t�misc for furtimer
j)ragress.

At preseimt timeme exists no system for

wimich all of timese questiotos have been fully

an(I adequately ansmvercd, so timat we cannot

claim to understaumd iim detail time molecular

nmecimanism of action of atmy single small

molecule. Howem’er, time l)rotot)’Pc atmsmvers

which have heemm ol)taimmed for eacim question,

albeit aim differemmt systemmms, do l)rOmnide a

framework anto wimich sucim uumdlerst-almding

can be built. Soumme receptors imave been iso-
lated ; X-ray structuues of sem-eual prateiims

are am’ailable ; soimme immsigimt iumto time geommm-

etrv of enzynme-iumimil)itar bin(humg has been

gaimmed ; some al)I)ueciation of time i-dative

role of hvdrogetm homidiumg atmti vaum der
\Vaals iumteractioims iim (Ietcrmmoiuoimmg specifi-






