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Studies on the RNA nucleotide composition of egg, worm body, pupa
and silk-gland (posterior) of Bombyx mori, and spinning gland of spider.
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C: citidylic acid, A: adenylic acid, G: guanylic acid, U: uridylic acid, Pu: purine nucleotide,
Py: pyrimidine nucleotide. adenylic acid=10.0
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7} 1.18~1.36, G+U/A+C7 0.99~1.13, =
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RNA Composition in different bacteriat®

Nucleotide content
SPECIES in molar per cent Pu | G+U | G+C
Py A+C | A+U
G Al c| U

Clostidium perfringens ........................ 29.5| 28.1| 22.0| 204! 1.36] 1.00| 1.06
Staphyl. pyogenes aureus ... 28.7 26.9 22.4 22.0 1.25 1.03 1.05
Pasteurella tularensis ......... 29.8 27.3 21.0 21.9 1.33 1.07 1.03
Proteus vulgaris ............ 31.0 26.3 24.0 18.7 1.34 0.99 1.22
Escherichia coli .......cocvvveueereevaannnn., 30.7 26.0 24.1 19.2 1.31 1.00 1.21
Proteus morganii................cocovvveeennnnnn. 31.1 26.0 23.7 19.2 1.31 1.01 1.21
Shigella dysenteriae .............covuerrrinnn. 30.4 25.9 24.4 19.9 1.29 0.99 1.21
Salmonella typhosa.......ceeeeveesneoennnnnnnn, 30.8 26.1 24.0 19.1 1.32 1.00 1.21
Salmonella typhi-murium .......oeooveeenonn. 31.0 26.1 23.8 19.1 1.33 1.00 1.21
Ervinia carotovora .......eeeveeeeeveeveenvnnni, 29.5 26.5 23.7 20.3 1.27 0.99 1.14
Corynebact. diphtheriae.......oeoonnn........ 31.6 23.1 23.8 21.5 1.21 1.13 1.24
Azotobacter agile.........cceeeerreeevverennnnn 31.0 24.2 26.0 18.7 1.23 0.99 1.33
Azotobacter vinelandii ........................ 30.3 23.9 25.5 20.2 1.19 1.02 1.27
Azotobacter choococcum 30.4 24.7 24.7 20.1 1.18 1.02 1.23
Aerobacter aerogenes......... 30.3 26.0 24.1 19.6 1.29 1.00 1.19
Mycobacterium vadosum 31.7 23.8 23.5 21.0 1.25 1.12 1.23
Brucella abortus ..................... 30.2 25.4 24.9 19.5 1.26 0.99 1.23
Alcaligenes faecalis........ccorcovveernnnnn..n. 30.9 25.7 24.1 19.3 1.31 1.01 1.22
Pscudomonas aeruginosa .................... 31.6 25.1 23.8 19.5 1.31 1.05 1.24
Mycobacter. tuberculosis BCG............... 33.0 22.6 26.1 18.3 1.25 1.05 1.45
Sarcina lutea ..........ooeeeveerereeeeennnnnn, 32.7 23.2 24.2 19.9 1.27 1.11 1.32

Actionomyces globisporus ......e.uvven.......
Streptomycini «....verveeueseneenenennnnnsnnnonsn. 31.1 23.8 25.2 19.9 1.22 1.04 1.29

Abbreviations: G=guanylic acid; A=adenylic acid; C=cytidylic acid; U=uridylic acid;
Pu=Purine nucleotides; Py=Pyrimidine nucleotides.
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DNA ¢ gl¢] =% Pu/Py &+ G+T/A+C7 %

— 15—



RNA Composition in algae and higher plants. 4

Contents of nucleotides | ‘
ORGANISM in molar per cent i Pu %ﬁ_% ELS
¢ | & | c U | Py | ARC A
Algae
Rhabdonema adriaticim.....vereerrnennnnnns 28.6 24.0 26.2 21.2 1.11 0.99 1.21
Chaetocerus decipiens...........veervennnvens 2.7 25.7 24.4 22.2 1.15 0.99 1.09
Thalossiosira nordenschedii ............... 31.3 24.1 25.2 19.4 1.24 1.03 1.30
Hydrodictyon reticulatum .................. 30.1 23.2 26.3 20.4 1.14 1.02 1.29
Ankistrodesmus Sp. ...eevereeeieceirennnnns 30.5 22.8 25.1 21.6 1.14 1.09 1.25
Scenedesmus qaudricauda .....c..eveenn.e. 30.1 23.6 26.0 | 20.3 1.16 1.02 1.28
Scenedesmus accuminatus ...........eeveee. 30.1 23.2 25.1 21.6 1.14 1.07 1.23
Higher Plants

Equisetum sp. (SpOTEs) .eevvreervrveerennnsn 29.1 26.4 23.8 20.7 1.25 0.99 1.12
Triticum vulgare(germs) ....c.ccevvennees 29.6 24.5 25.8 20.1 1.18 0.99 1.24
Zea mays(EErms) ..c.evevieersverireenenens 29.2 24.7 25.6 20.5 1.17 0.99 1.21
Eucommia ulmoides(pollen) ............... 29.0 24.9 24.9 21.2 1.17 1.01 1.17
Hamamelis japonica(seeds) ............... 29.6 2.2 24.5 19.7 1.26 0.97 1.18
Brassica oleifera(seeds) ............ s 29.4 25.3 24.8 20.5 1.21 1.00 1.18
Phaseolus vulgaris(sprout) ............... 31.4 24.9 24:1 19.6 1.26 1.04 1.25
Arachls hypogaea(sprout).................. 30.9 25.3 24.6 - 19.2 1.28 1.01 1.25

Abbreviations: G=guanylic acid; A=adenylic acid; C=cytidylic acid; U=uridylic acid;
Pu=purine nucleotides; Py.=pyrimidine nucleotides.

% unit(1.0)7F A=k, RNA 4 golde —fFe RNA &80] %53 W&, HiTEMkIRe] t-RNA,

2 Pu/Py 2 G+U/A+C7 MET =R 9+
Aoz vy RNA S iy DNAS Y= 28
#ke] heterogeneous & A& ¢ 47+ Y=t

r-RNA, s-RNA 9 B Bkt toests] $14
o PuikisEee) tRNA 9 nucleotide %S Ib#:
2 BBERE F2E% 2.

B B MBS +RNA, r-RNA, sRNA 2 miksiige «RNA S
nucleotide % (mole ratio)

s ) A G | G+C | G+U | Pu.
B # C|A| G| U\lg || a+u|5&+C | Py
FEBEBEH KRS RNA | 9.0 101 13.6 | 11.5 | 0.87 | 1.51 1.05 | 1.32 1.15
" r-RNA | 9.2 10 14.1|10.8|0.93|1.53| 1.12| 1.30| 1.20
” sRNA [12.9| 10119.6|11.0|0.91|1.52| 1.55] 1.33| 0.65
ok & 8 B 9 t-RNA | 11.8 101 16.3]110.8 | 1.09 | 1.38 1.35 1.24 1.16

C: citidylic acid, A: adenylic acid, G: guanylic acid, U: uridylicacid, Pu: purine nucleotide,

Py: pyrimidine nucleotide, adenylic acid=10.0
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Abstract

The ribonucleic acid (RNA) was extracted from
worm body, pupa and silk-gland (posterior) of Bo-
mbyx mori acording to Kirby phenol method modified
by Zubay. RNA of silk worm eggs was separated
by 10% NaCl extracting method after treatment of
lysozyme. The ultracenirifugal method was applied
to separation of soluble RNA and ribosomal RNA
from silk-gland. The nucleotide composition of RNA
preparations as described above, was determined by
ion exchange resin column chromatography. On the

other hand, total RNA spinning gland of spider

(Nephila clavcta L, KOCH) was prepared and its
nucleotide composition was measured in an attempt
to compare with that of silk-gland of Bombyx mori.
Results of obtained are follows.

1) The RNA of silk worm eggs could not be sep-
arated by routine extraction method available, but
was succeeded by lysozyme lysis. It is extraction
process was described in detail in the text,

2) Nucleotide compositions of egg, worm body
(excluded silk-gland), pupa and sillk-gland of Bonbyx

mori, are summarized as follows.

. 'G+C G+U  Pu
Materials ! A+U A+C Py
Total RNA of eggs 1.14 1.24 0.99
Total RNA of wormbody, 1.40 1.36 0.80
Total RNA of pupa 1.40 1.33 1.35
Total RNA of silk-gland
(posterior) 1.056 1.32 1.15

A: Adenylic acid, G: guanylic acid,

C: citidylic acid, U: uridylic acid,

Pu: purine nucleotede, Py: pyrimidine nucleotide.

Pu/Py ratio of RNA worm body, pupa, and silk-
gland are different among each other, while their
G+U/A+C ratio are almost identical within expe-
rimental error, ranging from 1.32 to 1.36. No such
high figure of G+U/A+C value has been reported
G+C/A+U ratio of
worm body and pupa is identical and is different
from that of silk-gland. Pu/Py, G+C/A+U,G+U

JA+C ratios of silk worm eggs are considerablly

from biological materials.

different from those of worm body, pupa and silk-
gland, and discussion was made with respect to such
differences.

3) The nucleotide compositions of total RNA,
ribasomal RNA and soluble RNA, and total RNA

of spinning gland of spider are summarized as below.

Materials G+C G+U  Pu

A+U A+C Py

Total RNA of posterior
silk gland of Bombyx mori

Ribosomal RNA of » 1.12  1.30 1.20
Soluble RNA of " 1.55 1.33 0.65

Total RNA of spinning
gland of spider

1.05 1.32 1.15

1.35 1.24 1.16

G+C/A+U, G+U/A+C values of gland RNA
of silk worm and spider are quite different each

— 20 —



other, while Pu/Py ratio of glands of both species
is identical. The great difference was observed con-
scerning Pu/Py and G+C/A+U values between
soluble RNA and ribosomal RNA of silk-gland, but
G+U/A+C ratio of RNAof two groups is identical.

4) It is remarkable fact that the RNA nucleotide
composition of Bombyx mori changes during its
ontogenetic process (from oval life to pupal one)
with special difference to Pu/Py and G+C/A+U
ratios. The RNA nucleotide pattern of Bombyx mori
tissues belongs to GC-type with 1.3 of G+U/A+C
ratio, which such high value has not yet been rep-

orted among microbial, algae and plant kingdoms,
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