
During the past 8I.x months substantial prograss has been 

made i n  mr studies of the strucwrca of tobacco mosaic virus. The 

work has reached a stags a t  whic& we can feel  confident that given 

greater fac i l i t ies  we could advance much mor8 quicklj?, both a i  

regards deta i led  knowledge of tobaooo aoeaic vim8 and a better 

general knowledge of the nature of other vimse8. 

our principal immediate needs, as wall as some suggestions for the 

Puture t 

Below are l i s ted  

1. A Spinca centrlf’uge. Pr%a@ 22,400 approx. 

2. A second X-ray tube. Price f l , 200  approx, 

3. (Peiger counter sp.?ctrmeter, E8tSmtad cast  approx. a,500. 

4. A biacheaaist to  work f‘ull-the far the group i n  8 biochemical 
laboratory outSsde this  department. 

Estimated annual cost  ~ , 0 0 0 4 ~ , 0 0 0  for the first yea? 
(depending an what faa i l l t i e s  828 already available) and 
subsequently S3,0cK>-g3,000. annually. 

Starting October 1956, one more crystallographic reseasoh 5. 
worker and one more techniaal assistant. 

60 Additional working space. 

1. The 8nin eo CentrSFuPrq 

The need for the Spinco uentrif’uge has already been des- 

cribed i n  de+ail (sets attached report) and reofains urgent, In order 

t o  fulfil the purpoS8 far which #6 reqltire it, it mst b8 situated 

fn the Crystallography Laboratory. 

2. f t :  -ray T u  be 

A secoail X-ray tube l e  required for inmediate use. A n e w  
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X-ray aamera, made in our own worb;8hap, fs now nearly ready, and M) 

tube is available with whiah ft can be used. 

The tube which we require I s  the n e w  Nilges modification 

of the Ihrenberg-8pew fine-factus tube. 

a t  present in  produotion ham been provisionally reserved for us by 

Messrs. H i l g e P  and Watts, 

b s  deliver& i n  Oatober* 

the tube wi l l  be @Old elsewhere, and we shall have t o  wait about 

12 months for  a tube from the next produetion batrsh. 

One such tub of the bateh 

ff ordered in Bepteaber, this  tube wcnrld 

X f  our order cannot be plaead in Serpbmber 

3. T h s r 9 - e  

The photograahic method of reoarding and evrslluating X-ray 

diffraction phenoaena i s  valuable for ourying aut a general survey 

in any given f i e l d .  

t o  be surveyed a t  one glmae, and i smsfu l  for the rapid meadlure- 

ment of csontinrums scattering aurves when a very high deg?ee of 

aceuracy i s  not required. 

pects. 

be obtdneQ, mainly owingl t o  the noniuniforalty and nan-reproduoi- 

b i l l t y  of phatagraphia film. Sacrondly, ma8urements af intensity 

of mattering a t  grery low angles are extremely inacircurate i f  the 

Lntensitg varies rapidly wlth the angle. Our studier of the s.txUc- 

ture of tabseoo mosaic virus have now reached R atage a t  which bath 

high-aceuraey Intensity measurements and very low angle measurements 

are of oritical iaportance. 

I t  enables a aomlete diffraction pattern 

It f a i l s ,  however, i n  two important res- 

Firstly, intensity raeasursmenta of very high acsouraey oannot 

Law-angle naeaaurements of diffraction by vim8 solutio- 

are necessary in order t o  obtain on an absolute s e d e  the ne- 
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density of the virus a8 a function ai the fsdiU60 This I 8  an 

important a i d  )to the determination of the s tmatwe of' both the 

protein and the nucleic auid parts QE the virus. 

Accurate meamrements of Intensity a t  higher angles are 

nmessary when using heavy-atom derivatives o f  VI~ULSBS. Recent 

work in Cambrldga ha8 shown *ha% the study of heavy-atm d@rfVatPVe8 

of protainstgakes possible a big  adoarme i n  cntr knowledgcr of protein 

~btru~ture~. Beavy-atom clertvatlves of tobaooo aosaic virus (using 

iodine and mercury) have already been prepared at Berkeley and 

received by us, and it is probable that a wide range of' sucsh derl- 

vativcbrs vi11 bra psegared in the fioture. Zf intensity 

masurementar a m  be mads fa2 bath the un-treated vimr anb i t s  

heavy-atom derivatives, it may ba possible, in s p i t e  of the rela- 

t ively large sfee of the vlrus prar t i ch ,  t o  investigate the retru8- 

ture o f  the virus protein i n  as great detail as that of crrystallline 

proteins such as haemoglobin or ribomclease. 

i s  essential t o  work with tt Geiger canter spectrometer. 

Far this  purpose it 

40 5ps UoQh 8- 

We &re9 at  present, entirely dependent en the klndness 

and goodwill af researah workers over8Jead for our s u p p l i e s  of' virus 

material. 

from one Qerman Quid four Ameriaan labosatories have been recelved 

and studied, One aaaple of normal tobacco mosaicr virus was also 

prepared far us by Hr. PIpie, but I t  has not groved possible t o  ob- 

t a b  any other virus material suitable for our work f'roa laboratories 

In this cuuntry, 

We have no regular arrangement, but interesting materials 

While v8 gPeatly apprecsiate the help which we have received 
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-0131 the Aaerhm 816 Osnaan laboratories, it I s  obviously tursatis- 

factory that we should remain entirely dependent on product8 pee- 

pared, for the greater part, 86m 6,000 nailesl away. 

be sure that these labaratoriea e11 keep 1x8 permanently #upplied 

with matbrtal for a w  researuh; they nsay wall become interestd 

i n  other f i e l d s  i n  which we cannot aollaborate, or they rap even 

set u p  their own X-ray diffraction laboratorirs. Xt i s  therefor6 

esaentlal that I b l o c h e f i s t  should be engaged to prepare v1ms 

material for US. 

N a r  a8n we 

The biaohamht should be af Ph.f). standard In order to  bo 

capable not Q ~ Z Y  of purifying norm1 visua material but a l s o  of 

preparing the speeial derivatives which are required for X-ray str;Lc- 

turs &ysIl). The preparation of these der ivat ives  [heavy-aha 

derivatives, and mc$eict acrid-free virus protein) requires more skill 

than the purificatlon ai v i ~ 8 .  

There i s  neither spacle nor faclilitiea far the biacthedst 

It sems that the Bpost seit1sSactor;jr ta wtwk In Rirkbeak CoUega. 

arrsngearent would be for him t o  work in one of the A.R.Cmts rasearctb 

est?.bllshments i n  Cambridge, where he would benefit front the 

proxinaltf 

of' plant virus@$ ( in  the Molten0 Institute and In the Cavendiah 

Laboratory M,R& U n i t ) .  

af zaaw researeh workers interested i n  the stmoture 

The preparation of' virus and virus deriv&tives far uur 
structural investigations wauld be a RxlP4Ame job for the biochemist, 



Dr, A" Klug9 Iqrxffiald Feuow i n  the Blrkbscrk College 

Crystallography Laboratory, i s  lntcerested i n  the structwo of p l a n t  

vlrures a d ,  In o@llaboratlan w i t h  the ArR& p m p ,  has already 

mads a sublstantial oontributlan t o  the rabjecrt. Hfs tenure of tho 

Huffleld PeZlawahip ends en 30th EJeptember, 1956. fn order that 

his wark w i % h  the A.R& group m y  oontimre 52; i s  dssirable that 

he be slaployal as a member of th4 $roup a8 rSoaa that date. 

In tranaferring to the A J L C  group, DF. nag would lose 

the aervIc3e8 ef hi8 teohniadl asarlstant. A n  additional %uoWoal 

6, 
The whale research programme I s  already raeveralp hampered 

by exoessivelg cramped working conditions, and this  grablea w i l l  

become pragressivelfs sora mute $8 the work cfeV4BlOp8. 

would benefit very greatly if mora spacre wfid  be iauawf near enough 

t o  the Crystallography Laboratory t o  mke I t  possible t o  expawf 

The work 

th8 eXi82ing ft ioi l i t%@S W % t h ? U t  laS%ag ab the advantage# whiQh 

corne t o  us as a re8uJ.t of being alors t o  BLfy1 part of birkbacrk ColXege. 



purchase a t  of the t~~lrsting @an%, are not d i smsd  in this report. 

Bte g. 
t o  a very large extent, 8 d i r e c t  result OS q v i a i t  t o  Americas 

la s t  sum me^. 

virus researoh laboratories In Amerlea and It dl1 therefore bar 

des i rab le  t o  re-visit these laboratories rlt;hin the next year OF 

two. 

SOUTO~S,  a spsaia l  request w U 1  be made t o  th@ A.R.C* at 8 later 

date. 

The su(tce8s of our work during the past 6 nauntha hais been, 

It is essential t o  keep in touch v l th  the pr inc ipa l  

If ihnds for this purposcb are not forthedng from o t h w  


