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Confirmation of the work on JEWANU

By
Dr. M. F. Briggs,

" More recently Behadur and Perti have described the fommation

of a series of cell-like microstructures 'named ty them "JE CWANU", a

sanskrit word for "narticles of life) by the action of sunlight or an

UV lemp on sterilised solutions containing citric acid and a colloidal
salt of molybdenum or iron. .IT IS TH PURPOSE CF T"IS PAPER TO REPORT

A CONFIRNATI01 AND EXTENSION OF THIS WCRK"

(page l@9line 18 to 22)
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EXPERIMENTS ON THE ORIGIN OF CELLS

Michael H. Briggs, D.Sc., F.R.A.S., M.7.°Biol., FellowFeed Service Ltd. Hartham Park Corsham Wiltshirel

ENTRODUCT ION

7 It is now generally agreed that the first process for the originat.
of living cells with a terrestrial-type biochemistry is the formation of
relatively large quantities of organic substances on a primitive and Lif
less planet (1,2,3,4). It has been conclusively détionstrated by many

workers that complex mixtures of organic compounds .can be produced by the

action of high-energy Sources (UV,X-radiation, heet, Y-radiation,electri-
cal discharges, etc.) on mixtures of simple gas<s such as methane, am.

hydrogen and water (4, 5,6,7,8). It is known that the atmospheres of the.
outer planets are composed of just such gaseous mixtures, and there

t

strong reasons to believe that the primitive atmospheres of the inner

planets had a Similar composition(4,6).

It has been shown that simple Sugars can be converted tor 7

rides(9), amino acids to polypeptides (10,11) and nucleotides to simp.

polynucleotides(12) by a continuation of the same. mechanisms. Ths origin of

Life by chemical evolution can consequently be represented by Figure 1.

The outstanding problem at the present time is to account for 1

formation of the first Molecular associations that would be recognise... -

as living cells.
Figure l. CHEMICAL EVOLUTION OF LIFE Mixture of

Simple organic
compounds

Inorganic compounds
H ;NaCl,(HO NHg, CHa; etc)

High energy' Ley

Sources

polymers
Mixture of

> Evolution by
natural selection

Complex org."primitive cells 3h
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MORPHOLOGY OF PROTO-CELLS

When 8 Simple mixture of organic polymers is comnared to the com-

plexity of any cell from within a living organism, tremendous differences

pare immediately apparent. A modern cell possesses highly organised inclu-

,stons, known aS organélles (nucleus, mitochondria, microsomes, etc.) Howeve

modern célls are the end-products of several thousand, million yeers of

evolution and not only have associations of cells (i.e., organisms) evolved

but there is considerable evidence for an evolution of organelles(13).

Thus, the cutology of simple, modern organisms often rovides evidence

of this evolution.

For example, the nuclear apparatus of vertebrate cells is fer more

complex than that of even the most highly developed plants, in that the

cells of seed-plants leck astral rays and well developed centrioles. When

the nuclear cytology of the sulphur vacterium, Beggistoa, is considsred

this organism tacks a discrete nucleus, but possesses numerous chromatin

granules scattered throughout the eytovbasms, Reproduction appesrs to be

entirely due to ingrowths of the cell-walls (14,15).

The somewhat more iales (i.6., Chrometium)heve

their chromatin granules in association, but not covered by a nuclear membr&

It is not until organism: of the complexity of Euglena are exr mined

that distinct chromosomes can he detected, and even with this organism

ne(14,15).

spindle threads and intergonal strands ere lacking (16).

Similar evidence of a slow evolution can be found for other organelles.

Thus in the blue-green algae, the photosynthetic pigments are dispersed

throughout the evtoplasm anc chloroplasts are lacking. Granular pigment

structures, lacking the detailed micromornhology of higher plant chloro-

plasts, cen be found in the purple sulphur pacteria(17).

The mitochondrion Shows a similar evolution. This organelle is

totally absent from the blue-green algae, while minute granules possess~

ing all the metabolic functions of mitochondria cen be obtained by

ultracentrifugation of many species of true bacteria(18). True mito-

chondria are present in yeasts, but are very simple structures with

few folds(19).
+
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It seems an entirely reasonable that the proto-cells of
the primitive carth were very Simple structures lacking most of the

organelles found in the cells of modern organisms,

MECHANISMS FOR THE ORIGIN OF PROTO-CELI. S

Severel authors (see review by heve conducted exneriments tc
duplicate the morphology of cells by intercctions of simple inorganic and

organic mixtures. 'Mhile there is no doubt that the products obtained by

meny of these workers do bear a morphological resemblance to living cells,
this is the only feature in common, in thei the products are dissimilar in
chemical composition, are metabolically inert, do not grow or reproduce,et
Moreover most of these artefacts are prod --*ed from substances and under

Conditions that were probably cuits absent from the primitive Evrth, The

only interesting products are those of Fox who has shown tha. thermall20)

synthesis<d proteionoids produc microsnhe in weter.

However, more recently Bahadur(2)) eni perti (22) save DESCRIPED THE

formation of a series of tke micros' ~1etures (namec by ther "Jeewan

a Sanskrit word for "particles of life") t he action of sunlight or an

UV lamp on sterilised solutions containing citric acid and a colloical se

of molybdenum or iron. It is the purpose of this paper to repor™ a conf it

mation and extension of this work.

THE LABORATORY SYNTHESIS OF PRITO-CELLS

A series of Solutions was made up i 150 ml. conical flesks. Bach

solution was represnted by-four flasks. the composition of the various

Solutions is given in Table I. Hach fleas was plugged with cotton wool

and then sterilised by autocleve. The cotton plugs in the flasks were th

covered with polythene sheet and cellotens. Two flasks of eech solution

were immediately covered with thick dar' ~'oths and placed in a locked

cupboard, while the other two were exposed to the light of a 500 watt

bulb continuously for a period of four Semples were tatéen using

aseptic techniques at various intervals.

After this time the flasks were ed and samples of the contents

examined microscopically. Some of the simples of the contents of each

flask were inoculated into a series of sterile microbial growh-nedia and
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sagar Slopes, These were then sealed and incubated for 2 weeks at 37°C,

No growth was detected in any medium or an any Slops, indicating the

absence of microbial contamination of the flasks.

Microsconic examination of sammles from the flasks stored in darkness

'failed to reveal any microstnuctures, but samples from all the flasks

"exposed to light revealed numerous globular structures ranging in size from

about 0.5 wto 15 Most of these structures were eolitary, but some

showed budding, while others were associated in grouns ranging from 3 to 15,

Similar objects, though in differcing quantities, were seen in all flasks,

Highest yields were from flasks 1 to 5, though objects formed in flasks
6 to 9 Showed more detailed micromorphology.

Larger samples of the Light-exposed solutions were now centrifuged at

5000 P.D. Me for 30 minutes, when the colutions separated into a precipitete

and a clear supernatant. Samples of tne sunernatant and the washed

precipitate wers subjected to amino acid analysis by high-voltage slectro-

phoresis. & mples of Solutions kept in the derk were similarly examined,

Rsults are shown in T-ble II and indicate the fixation of atmospheric

nitrogen for flasks 1 to 3.

Analyses of the vrecipitate by paper chrom togranhy weFe also
conducted for purines, pyrimidines, arometic compounds, reducing Sugars

Table III presents a gummary of those compounds tentativelyano

"identified,

Tests of bhhe precipitates for enzymic activity heve also beén

,conducted. Esterase, peptiase and shosphatase were searched for in the

yprecipitates using routine micro-clinical assays. D-tectable levels of

esterase activity wers found in some yrecinitates, while phosphetase

activity was found in others, The Levels of activity very low,

put were quite repeatable. No neptidase activity could be found.

Coatidered together, the results presented above demonstr-te that

microscopic objects in the 0.5 to 1511 size range can be formed by the

prolonged action of Light on solutions of Simple compounds. Some of

these objeéts nossess & morpholosy Similar to that of simple cells.

The objects are composed of organic matter very similar to protoplasm.

Se also possess weak enzymic activity. There is some evidence that

kkE



-5

the objects repdorude by budding and a -e not merely formed continuously

fromjorganic matter.

CONCLUSIONS

While the definition of ogife" and tt ivin: is a difficult problem,

€

»*

living cells.
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é it can be said that these micros/ic objects satisfy many of the criteria of
co

It seems entirely probable that objects similar to those

observed in the present experiments were formed in abundence in the oceans
of the primitive E-rth and were the immediate precursors of celluler life.

I am most gratefull tc Professors K. Bahadur and N,Perti for
their helnful suggestions,

Citrie acid 0.8%ferric oxide sol, 15%
molybdenum oxide sol.

L-tyrosine 0.05%
molytdic acid 0.01%

7

L-tyrosine 0.05%
ashed yeast 0.1%

CF SOLUTIcrsCOMPOSITION

T hie I

>a
Paraformaldehyde 0.2%
molybdic acic 1.01%
ferric chloride 0.01%

5
ferric chloride 0.07%
L-tyrosine 0.05%

8
paraformaldehyde 0.2%
ashed yeast 0.1%

vhosnhate
0.1%

3
tarteric acid 1%
molybdic acid 0.01%ferric chloride 0.07%

-1

6
tertaric acid 1%
ashed yeast* 0,1%

4 y

diammonium phosphate 0.1% .

citric acid 0.8%
ashed yeast 0.1%
diammonium phosphate

0.1%

9

* ashed yeest, with no organic contents, was used to simulate the pri-
t

&

mitive hydrosphere,

same
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Table IT AMINO ACID ANALYSIS

Solution in Solutions exposed to- light
dark, Supernatant Precipitate Hydrolysed Hydrolysed

supernatant Precivitate

glycine glycineno ninhydrin glycine glycine ,alanine
positive alanine alanine alanine glutamic acid
compounds glutamic glutamic glutamic acid aSpartic acid

acid histidineacid
aspartic lysine
acid + arginine
several Serine
peptides threonine

henylalanine
yros ine
leucine
valine

Table IIT COMPOUNDS TENTATIVILY IDENTIFIED IN MICROSTRUCTUR™S

Chromatograms
Class of compound Detection Reagents on Pap-r

17. Purines Adenine (i) Silver chromate
Guanine (ii) mercuric nitrate-ammonium

Sulphide
Glucose (i) ammoniacal silver nitrateII, Reducing

(iii) anil ine-diphenylamine
sugars Fructose (ii) acid potassium permanganate

III, Aromatic Vanillic acid (i) diazotisation
compounds 3-hydroxy

benzoix acid
4-hydroxyphenyl-acetic acid

5 IV, Ureides Urea (i) phenol-hypochlor ite
4
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