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MICROORGANISHS IN UV LIGHT

B.Pestras & A.Ulirich

Mioroorganisms oharacteristically possess a high '
content of nuocleio acids. In baoteria, nucleic acids mey
. amount to 25% or more of their dry weight., Consequently,

- they cusord ultraviolet light to a high degree, his faoct
makes bacteria an interesting objeot in theoretiocal and
applied UV irrediation biology,decauss they cen bs edelily
manipulated and because they multiply vary rapidly.

In Fig.l there sre shown UV spsctra of typteal nucleio
acid and protein preparations and of E. 00l selis¥ Note thet
the abaorption apectrum of the pacterial cells is aimost
identiocal witn that of pure nu-lsioc acid, Adaitional UV absorpt-
son is caused by the pressnce of osiiular proteins, This ex-
plsins alsgo why the same bacterium in diftrerent growth phuses
produces difrerent UV spsotra: the peroentage contenta of INA,
RNA and protein vary considerably.

When exposed to UV light, the gsensitivity of mioro-
orgenisms is generelly proportional to the intensity of the
absorption at difrerent wavelengths., It is shown in Fig.z
that the maximum efrect of UV irradiation is et about 65 mg.

Irradiation with TV light leads to nutatione, In
almost all oases, this kind of irradiation kills or inactivates
oells, Inaotivated calls are disturbed in their reproductive
mechaniam,cannot nultiply and, soonor or later, perish, When
visible light of proper wavelength ia used, "peaotivation®
ceours and the celis resume normal multiplioation(see Fig.3).

X UV-EIorosﬁidffdgrapn,n.Iaits,lotzlnr,and a doubloQDOQn‘
miorodensitometer,Joyce,Loedl & Oo.,Bngland,were used in thene
studies, ‘ :

.
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Through *photorohotivation” the rate of survivali of
UV irradisted beaterie can be inoreased,sometimes,sore than

10,000-f0ld, Certain miorcarganisms can alsoc be reactivated
by heat, . o

The biologioal activity of UV irradiation appears to
produce an interiecing efrect(Vernetzung) within the IRA
moleoculs,while redctivation appeare to undo it,

As gshown in F1g.2,the sensitivity of ocertain mioro-
organisms to UV reys can be determined by caloulating the
_psrosntege of oells unable to grow on a certain msdium,ariey
irrsdiation,in relation to a given po ulation,regardliess of
vhothor we are dealing with dead,insctivated and eventuailLy
muteted ovelle with speciel nuiritional re;uirementa.Actually,

ty spectrum '




the diftrerentiation is difricult to determiue, When & cell:
cannot be reactivated, it does not mean it ig dead, A cell
may possess normsl,netive nuoleic acids - and nowadays this
oan be ascartained by m~thods of nucleio acid Lybridization -~
but it may be more or lesc strongly altéred in its protein
gtructurs., Such celle are not tnmequivooally "dead" whenever
they are unabls %o grow on a suitable medium, Thers are no
oxact methods whioch will difisrentiate between Live and dead
miorcorganisms becauss of lack of preoise oriteria., However,
the interior of a miorobial cell can be studied to & oon-
siderable extent by present methods,especiaily when several
methods are combined, Upon heat-fixafion, the UV absorption
syeotrum ohanges,not neocessarily quantitatively, but empty
and autolyzing elis ocan be readily spotted by their lack of
UV absorption, ' o
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Whether and how microorgenisms are able to protect
themselves against UV rays is an interesting question, The
oall must bes adle to do it,because it is known that in high
altitude atmospheric laysrs,where UV raye of great intensity
and constantly and naturally present,there exist large numbers
of viable baoterial and fungal osils. Undoubte'ly,photo~
reactivating prooesseés nust play a rois. Presumabiy,there
8xists a mechan.sm wkioch in visible light activates an enzyms
whioch 3liminat-as the interlaoing process({Yernatzung) within
the INA moleoculs, Pigments are common in air organisms and
may play & role in providing the resotivating enzyme wih a
suitable light spectrum or by providing some other mechanism,
It is posaidle that other protective mechanisms oxist,s.g.
0ell snvelopes whioh absord UV rays or distortions of oell
pitructures whioh prevent the interlaocing proocess in the INA
molecule,

“ The use of W spectroscopy is 1mportan% in_the searoh
for life in the atmosphere and on other planets, The basic

assumption must be mede that extratarrestrial iife also depends -

on nucleic asid and protein compiexes, If this is accepted as
& working hypothesis - and there are no better oriteris for

explaining "1ife" = mo other theoretical difriculties ere thep .

enoountered, It is possible that spectra of nucleioc acids are
l;zknd b{ mipute amounts of other substances{sse Fig.i4),dut
this pro

- Within the near futuru,gerhapo,xn this manner,new
insighte will b¢ gsined about life,

lem oan de solved with presently aveilable methods. /', .
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