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The ease of handling bacteria, p’ 73 Gvelopment of astronomical 

populations from relatively small v~z~umx. 3: material, and,their relative 

toughness to comparatively limitirrg and minimal environments permits their 

Inclusion wRh any other biological materials undergoing survey since they 

do not compete with larger more demanding organisms for space, effort, or 

money. Most microbial material intended for experiments of this type allaw 

csrtafn standardized tests, such as alterations in viability, metabolic 

pattern, and the genetic material. The tatter is ascertained by screening 

for mutations (preferably reversions) at standard gene ‘loci. The rapidity 

of clonal reproduct ion, and direct expression of novel characters, give the 

bonus that the results of any genetic alteration would become apparent much’ 

withfn a mokh after retrieval, in contrast to thk higher organisms where 

savaral, reproductive cycles may be necessary. The aer&ic spore-former, .s, 
subtills is a desirable test material for stuti:*iq the standard 

parameters of survival and stab? 1 it:;l ou t 
time, an additional and senslti?;ti :::.-r.zt 

fo’rm&ion system. Thts system a’; J &r 

Genet its Dsprgent, so the back3:-cgzd i 

In b$I,Ff summary, DNA is prep a 

! ined above. Moreover at the same 

: ~cw%/ is provided by the DNA trans- 

~:~?ioration at the Stanford University 

-:.orato:y i,?achinery is available. 

-$ in a Telatively purified form , 
from donor fatter;? ,:.>f one genetic constitution and is then inc.: -i..:ci brfefly 

(F minutes)! wkh %?yJGtent batter i a of cant rast ing genotype wh ! cP. served 

as recipiends. TI 1: ’ MA thus repres.:i?t s the fragmented chromosome;: material 

cuclracted fdcm the ..,-f;anism’ in a r’~~.-~jcc^ form. After 24 hours the ensuing 

progeny are ;ready fcr classificati .> 0: :he segregating markers (yenetic 

labels) . The co-trar:sfer -index 02 ,.-,:,:-kc _. within one DNA molecule, the relative 

proport ions :and other genetic qua::-. :. : e: ..tlow certain inferences as to the 

size and s&e of the DNA molecules ‘invoived. * Correlated’physico-chemical 
I / . 

analyses ht:ve demonstrated that the various parts of the chrcmosomal materiel I 
can be dtf ‘irentiated and :., ,:aretc? b.:~ E. variety of measurements: Fhis 2” 

mate’y refl+ts the guanina- .,. -x >;. : , ‘it) c::or: -. !:t of the DNA. 



2. 

Thus the inclusion of this orS.;nisr; as \p/hole bacteria ancj 
ET. 0 /I, I/ ext i-SC i :>rovides a unique assay matcrlai .‘cT l:i3-sate1 I ite exploration, 

as well as zi;e opportunity for learning :‘:ore ahout ::~e transformation 

systcn iCsei f. 

Tli i s experiment is intended to test the ef.i~~:s of the ‘I i’ze- 

S~BCL environment on the viability and genetic stability of a suitable 

‘ractc;rium. The prlr.cipal factors 07 laui;:c?i and spacecraft envi roiwznt , 

tx;jGs~ure to space vacuums, and e;cposure to SOiai- radiation (penct rat i tic’ 

; c;aartz window) can be treated separately nnci in combination; comparable 

cor~trols W; 11 be retained without exposing them to the flight. 



Materials: Prel iminary sketch of requ i re;r,ant s 

1. Frozen competent vegetative se1 : s: 
ca 5 sealed tubes containing 2 ml 10 

2. Lyophilized sample of 3iiA from standard donor (quant)? 

3. Sealed spore samples. 

Control s: Same materials, packed, stored at launch/retrieval cen;et-. 

These materials can be prepared 2- It weeics in advance of the 

experiment . 

Ti-,e volume of material suppl ied wi 11 depend upon estimates 

of possible reduction on potency, so that despite this probably inevitslit: 

hazard, enough survivors for the genetic assay will be forthcoming. 

Assay of Retrieved Material: 

1. Frozen competent ceils: Plate; enumerate; test popujat ion 

for !tnown and unknown markers. 

At the same time transform with standard DlJA preparation. 

Examine for change if any in competence; co-transfer index 

in linkage group. 

2. DNA 

Examine transforming power, co-transfer index, and with 

several testers, tran5locatIo;:s (unique re-arrangements 

of genetic map). 

Physical Measurements: Density, melting-point for various 

markers, spectra. 

3. Spores: Treat as for 1. 



4. 

Jhe I aboratory Survey: 

and ascertained not long after the ; 

The control and experimental pzc: .ets can be quickly surveyed 

ampics arc returned to the laboratory. 

i 1 i t y \w il 1 be knzrn within a week, 

Id they have occurred will begin to 

Viability and genetic stab 

and unpredicted genetic changes shou 

be noticed within that period also. 

Instrumental Requirements: 

The mechanical design and construction of the exposure cans 

can be accommodated within the Instrumentation Research Laboratories at 

Stanford University Medical School. From 5 to 10 1 bs. of payload weight 

would accommodate an extensive experiment. The chief special charac- 

teristic is allowance for the opening of sc.me cans to allow controlled 

exposure to free vacuum (harder than obtainable on earth) and the sealing 

of the cans against contamination at take-off and landing. 

Cost Requ i rements: 

About s’l5,OOO of engineering costs are estimated for prototype 

development. The 1 aboratory experiments can be accommodated with in exi st : ng 

funding. 

The responsible experimenter is Dr. Esther 11. Lederberg, in 

collaboration with other members of the Genetics Department and the Instru- 

mentat ion Research Laboratory at Stanford University. 


