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Add r ess  o f th e  P res i den t 
S ir Hen r y  Da l e , O .M ., G .B .E ., a t th e  

Ann i ve rsa ry  M e e tin g , 3 0  N o v e m b e r  1 9 4 5  

T h e  a n nua l  n u m b e r  of Ob i t ua ry  Not ices of Fe l l ows of the  Roya l  Soc ie ty  pub l i s hed  
today,  a n d  t ,he n a m e s  wh i ch  h a ve  just b e e n  r e a d  to us, r em i nd  us  of t ,he losses 
f rom its Fe l l owsh ip  wh i ch  t .he Soc iet ,y ha.s  suf fe red du r i n g  the  yea r  n o w  c los ing.  

I p r o pose  o n  this occas ion  t,o p r o ceed  nest  to the  p resen ta t i on  of the  Xeda l s  
for 1945 .  

A w a r d s  o f X eda l s , 1 9 4 6  

T h e  C O P L E Y J I E D A L  i s awa rded toDr  O S W A L D T H E O D O R E X V E R Y  fo rh iscont r ibut ions 
to k now l e dge  of the  chemica l  bas is  of the  speci f ic p rope r t i es  of bact.er ia,  par t icukr ly 
of the  types of t ,he pneumococcus .  .His r esexches  in  this f ie ld h a ve  a p p e a r e d  in  
unhu r r i e d  a n d  o rde r l y  s e quence  ove r  the  cou rse  of a  l o ng  a n d  d is t , ingu ished caree r ,  
a n d  they h a ve  fu rn i shed  a  l a r ge  a n d  essent ia l  const i tuent  of the  f r amewo rk  n o w  
ava i l ab l e  for a  f undamen ta l  sc ience  of immunochemis t ry .  

W e  a l l ow  ou rse lves  h e r e  to c la im Ave ry  as  Ca . nad i an  by  bir th, t h ough  wi th 
acknow l edgmen t  that h is  l i fe’s wo rk  h as  b e e n  accomp l i shed  in  the  Un i t ed  S tates 
of Amer ica . ,  a n d  in  the  Rockefe l l e r  Institute of Y e w  Yo r k  in  part , icu lar,  of wh i ch  
h e  has  he l d  t .he Membe r s h i p  s ince  1 9 1 3 .  

It was  in  1 9 1 7  t.hat Dochez  a n d  Ave ry  demons t r a t ed  t,hat cu l tu res of d i f ferent 
st ra ins of the  yneumococcus  y i e l ded  d i f ferent ‘so lub l e  speci f ic subs tances  ‘. F r om  
1 9 2 3  o nwa r ds  a p p e a r e d  a  r ema rkab l e  se r iks -o fpapers  by  Avery ,  wi th He i de l be r ge r  
a n d  o the r  co l labora to rs ,  in  wh i ch  it was  s h own  that t hese  speci f ic subs tances  h a d  
the  na tu re  of comp l es  po lysaccha r i des  of h igh ly  i nd iv idua .1  characters.  These  we r e  
p resen t  in  the  r egu l a r  capsu la r  e nve l o pe  character ist ic of the  p neumococcus  in  its 
v i ru lent  fo rms ; a n d  e a ch  type of such  v i ru lent  pneumococc i ,  d is t , ingu ishab!e by  its 
immuno l og i ca l  specif icity, was  s h own  to h a ve  its o w n  dist inct po lysaccha~ r i de .  
E a c h  of t hese  ren,cted,  wi th a  l ike specif icity, wi th the  co r r espond i ng  i m m u n e  body .  
X o t that t hese  po lysacchsr ides,  the  so l ub l e  speci f ic substa ,nces iso la ted in  chem ica l  
pur i ty, h a d  an t i gen ic  p rope r t i es  by  themse lves.  It was  on ly  w h e n  they we r e  
art if icial ly l i nked  to prot ,e ins fo re ign  to the  reac t ing  an ima l  body ,  o r  re ta . ined t.heir 
na tu ra l  l i nkage  wi th p ro te ins  of the  bacte r ia l  st ra ins p r oduc i ng  them,  that they 
el ic i ted, o n  in ject ion, the  a p p e a r a n c e  in  the  b l o o d  of speci f ic i m m u n e  subsknces:  
caus i ng  agg lu t i na t i on  o r  lysis of the  co r r espond i ng  o rgan isms;  but,  wi th the  i m m u n e  
subs tances  t’hus  e l -oked,  the  pu re ,  sepa ra t ed  po lysaccha r i des  n o w  exh ib i ted  the  
s a m e  speci f ic ar? in i t ies,  e a ch  fo rm ing  a  prec ip i ta te  xi- i th t ,he co r r espond i ng  ant i -  
se IYu111 .  
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Here, then, in chemically definite form, were separable, prosthetic, combining 
groups such as Paul Ehrlich ha.d long earlier envisaged and prophetically named 
‘ haptenes ‘. Here also was one of t,he principal foundation stones of a grea.t building 
of immunological chemistry, which, in the hands of Avery’s contempora.ries and 
followers, notably in those of a distinguished fellow-Rfember of the R,ockefeller 
Institute, the late Karl Landsteiner, has rapidly included an ever-widening range 
of studies of artificial and natuml antigens. Fellows of this Society may recall that 
last year we were privileged to hear Bakerian a.nd Croonian Lectures, by.Professor 
Ha.worth and Dr Harington respectively, both dealing, frown somewhat different 
angles, with experiments in immunochemistry, and ea.& contributing its own 

important extension to a structure of knowledge founded so largely on Avery’s 
pioneer discoveries. 

Meanwhile, in the hands of Avery and his co-workers, knowledge of the specific 
characters of the pneumococci, and of the manner in which these are acquired, had 
been moving quietly to a new pinnacle of achievement. They had long ago shoxn 
t,hat -pneumococci, which, in artificial culture, have lost the capsules endowing 

* them wit,h virulence and containing the specific polysaccharides, have reverted to 
avirulent non-specific types, growing in the rough, wrinkled colonies cha~racteristic 
of such defective strains. It hsd been shown also, by the late Fred Griffith, that 
such a degenerate, non-specific pneumococcus, from whatever specific type it, had its 

provenance, could be induced by cultivation in a medium prepared from a complete, 
virulent type to rea.cquire a capsule conferring t.he corresponding specificity. And 
now, only last year, Avery, with Macleod and XcCarty, has been able to isolate a.nd 
to charact,erize a chemical principle acting in minute dosage as the specific stimulus 
to such a transformation. An unencapsulated, arirulent, typeless pneumococcus 
derived from a specific strain of type II, responds to this stimulus by acquiring 
and retaining the capsule and specific polysaccharide, with the virulence and the 

cult,uraJ characters, of a fully specific strain of type III.[Here surely is a change to 
which, if we xere dealing n-ith higher organisms, we should accord the status of a 
genetic variation ; and the substance inducing it-the gene in solut,ion, one is 
tempted to call it---appears to be a nucleic acid of the desosyribose type. Whatever 
it be, it is something which should be capable of complete description in terms of 
structural chemistry3 

It has been a matter for rejoicing to his many admirers, friends and follow-ers in 
many countries that Avery, a veteran now among investigators, should thus, on 
the eve of his retirement, hare attained this new peak of discovery-a fitt.ing climax 
to a devoted career of such wide influence on the progress of science. Xa.ny, we 
feel with assurance, in his oxen country and far beyond it, vi11 Tvelcome and approre 
our award to Dr Avery in this year of the Royal Society’s highest recognition, its 
Copley Xedal. 
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