Kedkkaku Vol. 44, No. 10

N= N = 2uau=V 774

321

— XM AEMR

DFEHEMRICBT %R

B OE % B-aHEERT
ABARFERLMBADFEEMEFME (K PrEL&)

it EmMdETA0D0

THE BASE COMPOSITIONS OF DEOXYRIBONUCLEIC
ACID ISOLATED FROM MYCOBACTERIA*

Yoshisato HAGIHARA and Kiyoko SHIKADA

(Received for publication July 20, 1969)

The base compositions of desoxyribonucleic acid (DNA) isolated from 6 strains of Mycobac-

teria including human type, bovine type, avian type, nonphotochromogen and saprophyte, were

studied.

DNAs were extracted from the mycobacterial cells disrupted by means of grinding with

sea sands and dryice, in borate buffer containing 1.0M NaCl, and were precipitated by isopropyl

alcohol after deproteinization with phenol.

trypsin, activated charcoal and ribonuclease.

DNAs obtained were purified by treatments of
Purified DNAs were hydrolysed with formic acid,

and GC contents were estimated by paperchromatography.

The results obtained demonstrated that GC contents of Mycobacteria tested were 65.5 to
68.29;, and that mycobacterial DNAs were GC type. These DNA ratios could not be used for
the classification of Mycobacteria, because there were only a slight difference of the ratios

among various types of Mycobacteria.
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WEIVFI14 74 2% %, Heky FV-TRRL, 1.0
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75X 5i DNA # 0.1M Wi Sy 7>~ (pH8.4)
WML, 01% - b ) 7> v (Sigma 3) %% 37°C
6BFMHUBE L, NaCl # 1.OM i3 X 5D b
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Table 1. Chemical Analysis of DNA Fractions
Isolated from Mycobacteria
Strain ’ DNA f RNA |Protein Sugar Rg;‘

M. tuberculosis Lo } 44 2.9 E 1.1

H.-Ra ! 89. 0 | |
M. bovis BCG 'ss.s\ 1.3 55 23 L5
M. avium A-71 [ 90.4]/ 0.9 26 15 1.0

Nonphotochromo- g9 5 1 o9 46 1.3' 11
gen P-40

M. phlei 92.5 1.1 223 1.6 1.3
M. smegmatis 86.5 0.9 6.0 43 10

%

Table 2. Effect of RNA Concentration in DNA
Material on the Values of Purine/Pyrimidine
and GC Content

RNA/Z. Adenine;Guaninc; Cytosine Thymine PU/PY %GC
0 | 278 21.5 208 301 097 422
1 28.8 21.4‘; 21.4 286 100 42.8
3 | 2.2 238 242 260 099 47.8
5 | 27.9] 235 235 251 1.06 47.0
10 29.5' 228 21.0 268 1.09 43.8
0w| 28.2 21.5 212 2.8 0.99 427

. Pro}ortion of RNA contained in DNA material. (%)
DNA : Calf thymus DNA (Sigma)
RNA : Yeast RNA (Sigma)
15) Wyatt, 1951
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ARICRIFTREL A5 1-», =2 v o Kig DNA
(Sigma M) 3 X T°f —~ R + RNA (Sigma %) # i\~
TEBR¥T/c27c, DNA Bz LT RNA % 0, 1, 3,
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BRIE' I IE—FT 5, L2 L RNA % 3% Ll LB
THHECIR, ThOOEITRECHE L ThEie
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Table 3. Rf Value of DNA Base of Mycobacteria in Paperchromatogram
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~ Strain M. tuberculosis | Nonphotochro- M. ohiei M. emegmati
Base _|Hominia H,;Ra | Bovis BCG J Avium A-Tl mogen P-40 ‘P ‘ gmatie
Guanine 0.21 0.2 | o2 0.25 0.26 | 0.20
Adenine 0.31 0.34 0.37 0.35 0.36 0.30
Cytosine 0.43 0.48 0. 49 0. 46 0.45 0. 42
Thymine 0.71 0.70 0.74 0.71 0.70 0.73
Soluvent : iso-propanol : HCI : water=170: 41 : 40 T o T
Table 4. Base Composition of DNA Isolated from Mycobacteria
Strain l Adenine I Guanine Cytosine rThymine ’ PU,/ Y ‘ 2,GC
M. tuberculosis HyRa 17.4 33.5 32.6 16.3 1.o4 | 661
M. bovis BCG 17.4 31.8 35.0 15.8 0.97 } 66.8
M. avium A-71 16. 4 34.2 34.0 15.6 1.02 ! 68. 2
Nonphotochromogen P-40 17.3 32.4 33.1 17.2 0.99 | 65.5
M. phlei 17.1 32.9 33.1 16.9 1.00 \ 66.0
M. smegmatis 18.1 31.0 34.6 16.3 0.97 \ 65. 6
I
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DLEZLND,

3. EEMRST

ZVIMEL O SR LT- DNA 2@ oL, R—-—
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DEREEWTELAEIEHETE LD L Bb

b0 ¥l R—R—pu= 5374 — X H5RMITI\
THUFVNADR Ly MEIEDLRILhDl,
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WxltwE LTh, ERAMEOFRChbDORERY
FIRT 5 LixAE L Bbhb, ZOFEOMEIZO
Ti(¥ molecular hybridization DERIZFHORE THA
50

4 Marmur 59 2 X h DNA o denaturation
temperature H 65 %GC ¥ PETHHENHREI L T
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GCcontent DRBRATIRVKROMRY 18 120 THbD
FRERD %GC iz e » WE HyRa 66.1%, o M
BCG 66.8%5, 1 y % % A71 68.29, nonphotochro-
mogen P-40 65.5%, ##M:1iM# M. phlei 66,0% s
LU M. smegmatis 65.5% THotc, ZDHENLK
DORERLI® S,

1) #iM#®o DNA i GC type ¥iid,

2) HMEOMIZL 2 %GCOREIZ L bHPniLo
ThHH, ThiRISTHMEYIRT 5 LizHM TS
5:Bbh 3,

Mrmbiichich, B THENR BRI
T, TRIYEHL oL PRI R O R L T, ¥
T4 SRR VIV AN KSR T AR R BR
BEE, XK KREERYHE (LS ER AR BHBIGIZ EW
HL ¥,
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