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STUDIES ON DRUG RESISTANCE IN MYCOBACTERIA
——Materials and Methods——

Kunitsugu MASUDA** and Takeshi YAMADA
(Received for publication July 10, 1976)
The details of the experimental procedures used in the previous report (Kekkaku: 51, 399,

1976) were described about the preparation of the supernatant fractions, the ribosomes and

ribosomal subunits, the poly(U)-directed polyphenylalanine synthesis and the binding of 3H-

407

dihydrostreptomycin.
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2. EREKkS LU

Mycobacterium smegmatis ATCC 14468 # ¥ L Y
Rabinowitchi #a ] Uiz, BEHUTEEK 17 iy
= A (FDEHIFETH#EL) 10g, &) <7 b v CRAREL
2281)10g, NaCl 2g, /') ) v 40ml #%fE L, pH %
7.01210% NaOH TiR# L, 200ml §oiRERSHRA 7
SACHELIDD, InEE L,

3. UARYV—LETMBERBESOSE

M. smegmatis % 37TCIZCIREE#E L, O.D.s00nm
=1.0~1.5 125 L7-# & (exponential phase) T, &

*% From the Research Institute for Microbial Diseases, Osaka University, Yamada-kami,

Japan.

L (10,000xg, 15643) 1wk W #EE L, EBl4 standard
buffer? (10mM Tris-HCl, pH 7.8, 60 mM NH,CI,
6mM 2-mercaptoethanol, 10mM MgCly) T 3 [EIZE>,
2 58 @ standard buffer [CiFEI ¥, FPEEC Lo
THEBERE LT, Shi 20,000xg, 20500 LT,
WA 2BEL, i 27,000xg (Sorval SS34 = — x
—, 15,000rpm), 304 [l A 2 [EIEE DR LT, Kk
WGz, SOl 104,500 x g (Beckman Type
407 — £ ~, F/XHIZ RP 40m — % —, 40,000 rpm)
T, 2WERBEOL, VAV — A LAEEEES TR L
720 T D DOEEILTNTAC T2,

AT ERERE 731 600 {55 > standard buffer 1% L, 24
ERIENT Licdb, 0.5ml 245 LED, —70CIcg
Lz,

—J7, VARV — AESIIEBOY R LB R
DEWL DT, SED standard buffer Zjnz 7c23 5,
DALIES L OTHREH Lz, THaRERE (Sigmafl) %
35%&ts standard buffer 20 ml ® Fiz#nicEE L,
68,000 x g(Beckman Type 30w — % —, F7/ciLHi RP

30m — 2z —, 20,000 rpm), 15M:fROL, VAY —A

Suita, Osaka 565

Present address: Antituberculosis Association, Osaka Branch, Yokobori 2-19, Higashi-ku, Osaka 541 Japan.
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TR L

10,000 X g, 20554
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27,000 X g, 304741 2 1] (BRY)
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104,500 X g, 2 W5

IR CRTIE 1) WY — LB

et
35% REHEIZ HIE
68,000 g, 150

IEHT

{718 —70°C
L Ry —2BR(T70S)

|
ftr —10°C

2% Lic, B IcEIEAIENER R DT,
4B 0 standard buffer L+ IRE L, —70CIZRIFL
72 (K188),

bbb ORERTIE, 20 OEHEND, BERETH 50
g OEHAE, R X% 4,000 0.D. 500, units D 70S Y
AV — A@EORBELRIC,

(1) standard buffer 7§ %
AR LCEENIOET, Mg 2&Fhvdok
FE# | T 35 < (concentrated solution),
Conc. sol.

2M tris (hydroxymethyl) aminomethane

(Fnfeiise T 3m) pH7.8 75ml
NH,Cl (FneitsE T 3%) 24g
2-mercaptoethanol (Fuyt#lisk T3 7ml!
#HEAwmz T 1,500ml & § 3,

10mM Mg** #4%s standard buffer
Conc. sol. 50m/
1M MgCly (kb2 5ml
FREAKE M T 500ml & F %,

0.1mM Mg** # %1 standard buffer
Conc. sol. 50m/
1M MgCl, 5021

EE A%z T 500ml & 3§ B,
G 2) Wi
Sonicator (K{EHBVERFE) & AVic, HHKEROEHE
AR ERAADR DT, K LRAL, H20
PRI Leth, BERHEL, b LEELFNA
B, FACEH L BT RAE TR0, T
DL > I REERERYIET,

B OESL5LE BT

B2 VAY—&a T ==y FDOSHE

7 \\\
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Fraction number

Polyphenylalanine & i RIS\ & A MRl o2 KIHHE &
VASEL7mb D F AV, ZoEEITi: M smeg-
matis ZH LU THBRELLTWOT, HEH% standard
buffer =¥ -o7-%%, & ® Alumina (500 g » alumina
% 0.5N HCl 1,000 mZ L, 1RHEI <<’
AT B, TD%, 11 OFEFAKTIEFE, Tomk
XRTRL) 2HRACMABAOAST o B
(FomREsn s L HPAENHBL TL2) Lo,
2 f% & mstandard buffer #fnx 72,
FE3rERIZIEOERCHEATSIZREY 2B TH
DT, WORAWHBT HLRELRT,

(3 4) Sk sk, Svedberg Bifr T 10718 (cm/sec)/
(dyne/g) #R"¥, MEMDELND VA Y — 213708
T, o Mgt BEEE T 52308 250S 0T
==y MITHMCHEET 22 Lt bh T 2,

4. YKRY—L4-H72=y POSE

70S vV £ v — 2% 0.1mM MgCl, %#%7%; standard
buffer 9m/ \WEME L, 10~30% D REREHE AELED &
> 50m/ Bz 3ml OB L, Spinco SW25.2 =
— & — (Beckman) # f\>, 20,000 rpm, 1685fdEO L,
1.2ml FoOLED 260nm DTN AHEEL, 30S &
50S D 7= =y MCAT T, TO—BER 20T L
T, BOBDODY 7 =y MIOWTHERERE SRR
DwFTRS &, D7 ==y F DRAXIZTEAEED
bhisior, B5hic30S £50SDF 7 ==y ks
DEBDED, ar P4V« %y 7 (Sartorius Membrane
Filter G.M.B.H. ) #F\ T, BERS| L7 2 b,
10mM MgCl, #%%s standard buffer %Nz ¢, &%
M BEEORF LT, BECEELT, —T0CITREF
Lize VAV — 2 0WBEL 260nm RIUC &5 optical
density (O. D. g50nm unit) TFE L7,

(7 1) REWE 3 & AL O i

0.1mM Mg** #% ¥s standard buffer # FH\T, 10
%¥ 30 %DHREREAEL, 4CTREFLTH <
Gradient former (Model 570, Instrumentation Specialties
Co., Lincoln, Nebraska) # fi\ T, 10~30% DE#R
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WEAR Y EET 2, EEBZ4CIREL, HHPIC
AL 7z, 313 Density Gradient Fractionator
(Model 640, ISCO #1) 1z T4 L7eath, Ultraviolet
Analyzer (Model UA-2) T HBIAIC 260 nm DWRIR &
HE L7,

5. Core particles & split proteins

DHEEBERK
Traub 5% OFEFC—EFEL M2 CERL TR
o
1 EE

3% 08 5 o — 7 (Cellulose Nitrate Tube, Beckman,
size, 1/2" dia. x2") dzk D b DEEL,

2M Tris-HCI, pH 7.6 30l
1M MgCl, 0.18ml
30S 7 ==y b 2.25ml
CsCl (R EIemEd) 3.7¢g

KA ML T 4.5ml L1 5,

A SW5H0L »— x~ (Beckman) #H\7C T
39,000rpm, A0RFHIEL L, 7 o~ 7 DECAEZ ST,
2T L, &0 EO—ED RGN T,
260 nm DRINAMEL, BRARTE— 27 ZHEDTHR
£ L7z (Core particles), —J, split proteins (T35
o 7 OBRCHELTES © T, & %k 10mM Tris-
HCl(pH 7.5), 30mM MgCl,, 6mM 2-mercaptoethanol,
IM LiCl Z& s LR Lo

3 Core particles &split proteins &1Z X 55
HERR 30S VARV —A ¥ T==y b
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321 308 FFmay e BC T LEYAY -
MgCle #%&1r standard buffer THRL TG

L,

409

2) THHEE

785 7- core particles & split proteins &4 %
EAL®ED, 0.2M LiCl #47r standard buffer 12208
BN L COER, M3IATLIE, 3087 =
=y MBS T,

(1) Bk Ok GOSy 7 ==y M
RRE) ®30S Y 7 == » b % 200~300 O.D. units
FI\~, 04y @ 312 X >T, core particles & split
proteins &z @ L7z b T, TREREEVIIEHEL
TRET %,

6. Polyphenylalanine &%

Nirenberg? 0 JF3 = — AT A ML THBE 17782
Fm

1) Mixture 1T DFF%es:

2M Tris-HCI, pH 7.8 10.0m!
2M NH,Cl 5.0m!/
6.66 x 10-2M adenosine triphosphate 3.0m/
2.0x10-3M guanosine triphosphate 3.0m/
FREGK 2.0ml

gk, Sml PToITHEL, —20CIRIELT,
2) Mixture IT %k
Mixture I 250l
2-mercaptoethanol 1pl
7.5%10-2M phosphoenolpyruvate monopotassium
salt(Sigma #i) QD 25042
Phosphoenolpyruvate kinase (Sigma #) 4pl
14C-phenylalanine @2 25ul
KK 275ul
wiZRT X 51 Mixture 1T 1 35EBRIGH 10044 Hz
30pl HETDT, FEBTEHE TEORERET 5,
3) Polyphenylalanine &35
RENRBRE (FUSHE 100p) Fzkd b D% &,

Mixture II 30ul
Polyuridylic acid 3 1044
0.1M MgCl, 5 ¥ 700k 10pl®
Y AR Y - A GED 30.D.
Transfer ribonucleic acid:® 5pl
PN E- BN ity 1042
5mM spermine“E® 5ul
A D 5 F72i% 10pd

ALK A Iz T 100 =3 5,

RN r N OkPicE &, RS2 BER
BAO L (—flxFE 1R, 37C THHHSS ¢
DB, 10% + v 7 = LEEEE (TCA) GRIGHiSE THH) 1ml
Iz CRIGHER 3%, FIZ80C T204 MnE L7,
FfEFAE Uz TCA RiE Yy H %, Whatman glass



410 A OELHE F10F
¥ 1 Polyphenylalanine 4R ER 7 = F = — L D—F*
Tube 5SmM 0.1m
Mix II | Poly (U tR Jkkk VM | DLW,
No. x oly (U) Spermine | MgCl, 30S 508 NA | Sup
1 30 0 5 10 S** 10 R** 10 5 10 0 20
2 30 10 5 10 10 10 5 10 0 10
3 30 10 5 10 10 10 5 10 10 0
4 30 0 5 10 R 10 S 10 5 10 0 20
5 30 10 5 10 10 10 5 10 0 10
6 30 10 5 10 10 10 5 10 10 0
* BFOBML pl THF 2 —THE 1000 LB,
S BEMEAREE R RS R
o KB AT
X 4 Polyphenylalanine &g SEE -
10%TCA 1m]
AR
—
FLIG
£ 5%TCA
«— Millipore
— filter —_—
K
309~
T
A Q\
/<// > DPO
toluene
OO OD
OO
filter disc(GF/C) Fiz#%, 5% TCA TH+4Ek>74, FRI K 1,383l
7 4 MR- BFREE, BAHRERE G vy~ a v FRETAHZ iz kv, 100pCi/5pmole/2ml o3 %
cHvvE—THELE (K421, 3£ 21CHBREHED MTE D,

—@l% R LT‘C) o

(3% 1) Phosphoenolpyruvate monopotassium salt (PEP)
DEEEZ TRISSEIMHMRELE S ATR L,
(i 2)C-phenylalanine F#&i3:
H—{L¥HEE X v specific activity 322mCi/mM, 0.1
mCi @O LA L7,
14C-phenylalanine 500

4x10-2M 12C-phenylalanine 117 pd

(3% 3) Polyuridylic acid (poly U) (Sigma #1)
10mg/ml DyEWw e LT, —20CIT@EE L TH <,

GE4)Mg™ BEEET0S ) K Y — 22 Ve &, 30
SEB0SH 7T =2=y MZEBEERY KY — 2%
A LTI RLRDY, TabbR5BIZRT L 5T,
FhEh 8mM, 15mM TREOARELRT, K
R T SmM, 10mM FEMETH B2, ORIz D,
Mg*™ & Eh T3,

(FE5) VY~ 21 EEBEE I 70812 30.D. units,
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305tz 1 0. D. unit, 508z 2 O. D. units iz %, YV
FYV - AR EEE R AR EELITRLT,
Spl F72ix 10pl fux b e kvk SCABEL TR L
3% 2 Polyphenylalanine ARIZKIZT VM DE

VM vic A* vic B*

50S | 308 |, (

(rg/ml)| ¢ b m. 1 % le.p.m.| %
Sk S 0 3,616 | 100 | 1,466 | 100
S S 0.5 | 1,346 37 145 10
S S 1 519 14
R** R 0 5,422 | 100 | 3,064 | 100
R R 0.5 | 5,273 97 | 2,661 87
R R 1 4,948 91
R S 0 4,261 | 100 | 1,850 | 100
R S 0.5 | 4,421 | 103 278 14
R S 1 4,144 97
S R 0 3,825 | 100 | 1,956 | 100
S R 0.5 548 14 | 1,532 78
S R 1 488 13

* M. smegmatis D7 v &Y — s D locus £ T, TOERE
3> mutant 2537,
Q1 RS bR K
R :fitERE (vic A Ficik vic B) ik

411

FERTH B,

(i 6 ) Transfer ribonucleic acid (tRNA) (Miles %)
10mg/ml P & LT, —20CIEET 5, tRNAD
PERIZNS CICRT & 51T, 50pg TREOHAEE
ZIRLTEY,

GWOPN T i i
260nm DOWRIEA 25127 5 & O (R L TERICH
L7 5DIWZRT & 51z, M.smegmatis OV EY
— 207 M.smegmatis @, T ZRBGHE O EEE
SEACTD, REEOEMREELRLLY,

(3 8 ) Spermine, spermidine, putrescine 7g ¥ o poly-
amine ¥ FEEBRICMZ DI LI & 2T, BRE
Mg TREOSMEENDHY, Loy “C-phenylal-
anine MEYVARITE VDY,

708 Y KV — & D41 polyamine & inz BIEF I
ERERCEEY SRV, VT 22y FOFEEK
YK Y — ADHEE, BBRCNZZLERD D,

(3 9) AN E X H 52 Lo 10pg/ml, 100pg/ml 7e &
OEWEREBEL T E, RISRIC 5pl %7013 10p0 fn
25T LTk oT, BREEL 1pe, Spg, 10pg 8
LT BT ELNTE D,

E 5 Polyphenylalanine &R 31T % & TR

t’\

5,000 B
2
= .
S
L
£ 4
=
]
= - ]
z
-2 0 ) ! 1
& 0.5 1 0 10 20
= PEP MgCl, (mM)
5 C b
£ 5,000~
45
I
=4 L
&
(=]
g
£ L

0 1 { { 1 1 |
100 200 3000 15 30 45

tRNA (2g/0.1m[)

Incubation time (min)

A. Phosphoenolpyruvate monopotassium salt(PEP) Ofit, 5
B Lefv 1L LThHbbL
B. MgCle i, @ 70S V4V —4, O30S L5084 7 ==y FD

FHER Y RY — 4,

g0

X708 VA Y~ AT poly U & E7R\,
tRNA ., O poly Uk&is, xpoly U Z&ER,
YAy — n LA EEES, OffEbic M. smegmatis H¥,

@ M.smegmatis VAV — & & KEETEREST,
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% 3 SH-dihydrostreptomycin ® V) Y — A~NDEL

3H-dihydro-
. streptomycin

Strain bound
c.p.m. | %
M. smegmatis (parent) 7,143 100
Vl\?s_ﬁsﬁ\?vntre:saistant) 4,073 57
Vl\éls_ﬁsﬁggﬁt rl(:/slistant) 522 7
Vl\éls—ﬁsﬁggﬁt r?sistant) 501 7
Vl\g‘[snﬁsﬁgﬁt r?s—iitant) 862 12

7. PEFARPILTIRLLCDYRY —LAD
HEARR

S5O F X0t Chang 57 DI —HZEE 2 iz
TEBRE T2,

D fHEEER

RIS AR (BUGHE 100pd) itk D b 0 &4z,

Mixture D 2042
3H-dihydrostreptomycin‘#2 30ul
YRV — A 3 O.D.
K& MZ T 100pl & Uiz,

RIS PABERT N OKPe s E, FERG L HES
RBEDE, 3TCTIOHHMRIGE DD, Kbz, =
MBI (50mM Tris-HCl, pH 7.8, 70mM KCl, 5mM
MgCly) 2ml %#)n%, Ebic, Millipore Filter (FL7F,
0.45pm) RizZ2Z &, WICIEEIR 20 ml TH4¥E,
Filter I 20D, WhovFr—vav - »v
VR — THGTRERBIE Lic,

2) PUEMEOKEER

BUGERD 2 BRI 5300 THT e 0T,

a) 1B LERMARERLIARETH 2, HIE
PRBRE L OfEER I T, 204845 0 KIG
, FA—RBRENTITR 2,

Mixture 320l
3H-dihydrostreptomycin 6004
VR Y — & EMRESR) 60 O.D.

KL T 1.6ml 45,
BUSNRBE % 3TCIC 105 B &, V) AV — 212 3H-
dihydrostreptomycin # & S ¥ 7=,

b) 52 B EREISH R KFIT R %, 80p +o
el e N B e

M OB E BT

BUGHE (55 1 858 80l
Mixture 8ul
HLA B e 5 Ficix 10p

K& LT 1200 & Uiz,

CHEITCTIOZMEE LIZRIGIB7-0b, BEKY
2ml Nz, EHiTHEARESER & AT fltration %4770
Uy, HERERIE L,

(& 1)Mixture D FFEE

2M Tris-HCI (pH 7.8) 1.25ml
1M MgCl, 0.25ml
1M KCl 3.50m!/

#EAKE 5.0ml fnz T 10ml &5 3,
he 20pl fnz B e BOSHTF T IR BREE A 50
mM Tris-HCI, 5mM MgCl,, 70mM KCl & 73,

(3% 2 )3H-dihydrostreptomycin o 3§ %% 35:
Dihydrostreptomycin-3H sesquisulphate % Radio-
chemical Centre & U fA L7z, Specific activity 3.0
Ci/m mol, 2.1mCi/mg o @ETH o7,

3H-dihydrostreptomycin 40ul
cold dihydrostreptomycin (1mg,/m/) 8044
AEK 8807

(##3)30.D. 7t 5ul 743 10p HSIZHD L5125
L LHTHEL T, ke S 4+~ 4 v v itk
TOMEREBMERO—FIZEIITR L,

(FE4)MEWE D 50 Lo 1lmg/ml, 5Smg/ml, 10mg/
ml Y DWEDOER L LTHE L Tz, 5~10ud
LNz,

X [
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