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Effect of Rifampicin on the Biosynthesis of Nucleic Acid
in Chloroplast isolated from Chlorella ellipsoidea

Lee, Chong-Sam and Hee-Suk Jeong
Department of Biology. Cellege of Natural Science, Sung Shin Women's University,
Seoul, Korea

Abstract: Chlorella ellipsoidea were cultured in the media containing rifampicin for 7

days.

Aliquot cells were taken out after the inoculation and at intervals during cultivation and growth
rate of Chlorella cells was measured. In order to investigate the effect of rifampicin on the
nucleic acid synthesis, nucleic acid and RNA polymerase were extracted from chloroplast iso-
lated from these cells, and the contents of nucleic acid and activity of enzyme were measured to

compared with those of the control. The inhibitory concentration of rifampicin on growth was

80 ppm. The DNA contents in chloroplasts isolated were decreased 60%

to compared with

control, whole cells were markedly decreased 70% by rifampicin. The contents of base in the

RNA were decreased 46%

by rifampicin in whole cell, and 77%

of base contents were de-

creased in chloroplast. Rifampicin also inhibited the activity of RNA polymerase. therefore
whole cell was decreased 10% of activity and chloroplasts were decreased 42% of activity.
Key words: Chlorella ellipsoidea, RNA polymerase. chloroplasts.
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RNA A & Aol o d4(Glazer, 1978)5]
actinomycin D= wj o3k L-celloll 4 458
rRNA, 55 rRNA, tRNA & 45 A 3] 3}
(Perry, 1970), poxvirus e A5 Al gst&
streptovaricin o] #7]ell F9l5lwl mRNA A3
o] odagl dAbol(Quintrell, 1970) HAks|el
th, oleldh Be FWEAE Fol 58 £ Aol
4} rifampicin & AHE-gF 712 &A Lo ef &
Ab gh4 Aelf Gabe wol 2t g2 vHReid F,
1970, Staudenbauer %, 1972, White 5,
1971, Henry 5, 1971, Coote %, 1973), A &
dZoll $25 47|BEolA AgHo2 PA4sE
alabe] oda FAbel R Emrt glv] wiFolth,
Rifampicin € 3-(4-methyl-1-piper-
azinylimino methyl) rifamycin ¢ 2 3} 7 of &
rifaldazine(Keberle 5, 1966, Sensi, P,
1966), rimactane(Wehrli 5, 1969)ol2} ==is}
odorl rifamycin B2 & Hzx semisynth-
etic Bt EA B Streptomyces meditervant 2 1
FAHZol 7= ek (Sensi 5, 1959),
Rifampicin & invivo 2} invitro Arefol A
RNA polymerase ¢| msubunit of % &3led (Kor-
nberg, 1980) RNA &4 27] 245 shA 3] oA
gl aejoz DNAGA RNA 2 #HAabsle 2
AL A#stel RNA 4TS AA G (Wehrli
=, 1969). Rifampicin & chefgl w52 <laia
2ol pre AHalAiE vebiledl 200 4g/ml
o] rifampicin-g- #2|&} strain PB154el EDTA
2 adsbein] AAAEZ Bopbs RNA #4o] gh 4]
7hlell 99%ut oAl =)ol eni(Reid 5, 1970),
M13 single strand 34dell41i= RNA polymer-
ase o} E43 Asatgor Asf@S ERHL
double strand molecules ¢ ZA1g- 8lalslr %
glr}(Staudenbaver %, 1972).
s ekolloll 100 wg/mi ] rifampicin & #e|slwd

Aot Aol zhasivd 48417 Tl o] ghA

M. Smegmatis

¢

5 glo]7iL 800 pg/ml EEoldE 6 A7
A 4hgol 44l slolek, M. Smegmatis oA el
¢k polymerase v~ 1 ug/m! rifampicine 2}l

g4 v oo 90%v d of A ci(White &, 1971),
Henry (1971) 52 200 g/m/ 2] rifampicin ol 4]
= E. coli 7} 4 ¥ clell RNA 4% sbds] o
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Astedend, rifampicin 2 2§k B. subtilis ol
A 95% olake AL 23218 vebl A cHCoote
%, 1973). Abgkel Y= A 2olME rifampicin &
zeglstsd izl DNA g4de] oAl == (Nils-
son, 1971), 50xg/m! rifampicin-g 53 &
SEA|E ulokololl 4= toxoplasma o FA3} g=
Az JAE A3l cHRemington &, 1970).
Dreissche (1970) % & acetobularia 9] 3154
RNA polymerase o] Z4z & a7 2 sl
rifampicin (20 pg/ml)& whole cell =&
anucleate acetobularia o 4847} #zlshd ci-
rcadian rhythmof| = o8] od&k= gichs A
o] W7 =gled o7& circadian rhythmicity
7b allolu} i E e Halel] &E3kx] %7 wiEol
t}, olelzte] rifampicing AF AlZoM= o
oFgt oA #Ado]l Ba Elot nF FAE A
A = HEg 2ol MajEAe U
1 w}z} gich, zefub whole cell system o 41¢]
rifampicin &) fjol Bl UF H1 Ho
}(Nilsson, 1971, Remington %, 1980, Dreis-
sche,1970), AlEW 47|34 zpgHo g o]
e #4434 rifampicin ] ol 33 B
B o¥E gdsleh zEsled 2 dATelAME
rifampicin & A 2]3} ekl Chlorvella A Z
2 wjok)7l F whokiel wiok Fbviel ek

AL 5830] o5 M2z Fe] 43A% 23
A} &h4d

Chlorella M= 2| dlijQt

Chiovella #1229} AAA-E Hd|ste rifam-
picin (Sigma Chemical co U.S.A)Y =%

Atz HAstel ofe{zix] Fx (10, 20, 30, 50, 80
ppm)E 2]k M4N wjzj(Tamiya 5, 1953)of
oldeke]l A% A & 32Klux o H4E =
Abskar CO, enriched air 2 bubbling £ 7] 4|
25Col A whekabadrt, wiekzel wiek F7kv]el Al
#£2 £3l3led packed cell volume 2.2 Ha-&
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A2 (10, 000g, 10%)38le] 22 AlEelg o)
2804142 (78,0008, 404)8ked, dojxl Ab5ol
4 crude extract g}z 34t}

Ammonium sulfate precipitation

%% crude extractel] 0,5% protamine
sulfate & #2j3e] 1087k BE 3 AR (10,
000g, 10-4) 3} o, 0. 1M potassium
succinate buffer (pH6, 0)2 A&et A&z
gl ol AAEL 0, 3M ammonium sulfate
(pHB.0)2 &% 471 % 29l ammonium
sulfate & #7}sto] 25% £ 388 al= F 10
+7F TEL 241520 (78, 000g, 304) shsiHt,
4544 oh4] ammonium sulfate & 50% Z3}
AL E F 244220 (78, 0008, 303) o]
odojzl AHEE 0, 05M Tris-HCI buffer (pHS,
0)2 &A% ok Fakel glycerol & A 7}3hedct,

First DEAE cellulose chromatography

Aol A o3& sampled 0, 02M Tris buffer
(pPH8, 4)2 2 A7 &<t F4 39z DEAE
cellcolose column (25X 10cm)& 0. 02M Tris
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Tris-HCl buffer (pHR, 4)9} of2]7}x] Ex e
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glycerol o] Z ksl «gstell 5m/ wighe}, o
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Second DEAE Cellulose Chromatography

Second DEAE Cellulose Column-& 0, 02M
Tris-HCI buffer (pH8.4, 20% glycerol)&
equilibrium <7t} First DEAE cellulose o 4]
g4 57 52 sample2 (,02M Tris-HCI
buffer 2/ 2 1,547} 4417 o ol% FA4H
sample 2 columnel] 21 20% glycerole] 3
5 7 gl {0,02M Tris- HCI buffer pHS, 4,
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Fig.1. Growth ratio of Chlorella cells during
the culture treated with rifampicin.
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Fig.2. Changes in amounts of base composition
of DNA in whole cell system treated with
rifampicin during cultivation.
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= Table 2, Fig.5ol vebleict, Whole cell
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Table 1. Changes in amounts of base composition of DNA in whole cell system and chloroplast
isolated from Chlorella cells treated with rifampicin during cultivation
Whole cell system Chloroplast
Days Control Rifampicin Control Rifampicin
of 10 *mg/mg cell 10 *mg/mg cell 10 ~*mg/mg chloro. 10 *mg/mg chloro.
culture A G C T total A G C T total A G € T total A G C T total
0 0.38 052 0.58 037 185 038 052 0.58 0.37 1.85 0.96 2.28 1.84 144 652 0.96 2.28 1.84 144 6.50
2 0.43 0.60 0.64 0.42 209 033 059 052 039 183 102 252 2.14 156 7.24 0.81 1.85 1.62 122 5.50
4 0.47 0.71 0.72 0.50 2.40 022 042 0.35 023 122 112 276 222 168 7.78 0.37 054 0.79 055 2.25
7 0.54 0.83 L17 061 3.15 0.19 024 033 0.19 095 122 298 2.41 184 845 0.54 108 0.94 081 3.37
A:adenine, G:guanine, C:cytosine, T:thymine
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Fig.3. Changes in amounts of base composition
of DNA in chiloroplast iselated from
Chlorella cells treated with rifampicin
during cultivation
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Table 2. Changes in amounts of base composition of RNA in whole cell system and chloroplast
isolated from Chlorella cells treated with rifampicin during cuftivation.

Whole cell system

Control Rifampicin
Days
of 10 mg/mg cell 10 *mg/mg cell

culture A G C U 1otal A G C U

Chloroplast

Control Rifampicin

10 *mg/mg chloro. 10" *mg/mg chloro.

total A G C U total A G C U total

0 2.87 594 556 3.64 18.01 2.28 594 556 3.64 17.42 4.92 11.88 7.97 6.23 31.00 4.92 11.88 7.97 6.23 31.00

2 4.73 875 10.31 564 29.43 398 7.96 6.74 4.74 23.42 7.12 12.24 11.07 7.43 37.86 2.47 5.41 4.79 3.09 15.76

4 7.04 11.14 17.06 7.96 43.20 352 7.23 6.30 4.26 21.31 8.32 12.83 15.07 9.05 45.27 4.08 9.75 5.89 521 24.93

7 9.47 13.2 24.54 10.54 57.75 4.66 9.44 7.53 5.89 27.52 9.32 13.58 21.78 10.83 55.51 1.91 4.46 3.07 2.50 11.94
A:adenine, :guanine, C:cytosine, U:uracil
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Fig.5. Changes in amounts of base composition
of RNA in chloropiast |solated from
Chlovella celis treated with rifampicin
during cultivation.
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crude extract ¢ sceond DEAE cellulose frac-
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B & agow-u] Al R 42% 14
ke vERGIer, shM A Shekoll A g # Ak
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Table 3. ANA Polymerase activity in whole cell system and chloroplast isolated from Chlorvella celis

treated with rifampicin.

Source Duration D Crude extract Second DEAE cellulose fraction
of of RNA polymerase Protein RNA polymerase Protein
polymerase culture activity* (mg/m{ ) ** activity* (mg/mi)**

260nm (0. D.) 260nm (0. D. )

Whole start 0. 062 0. 025 0.036 0.029
cell control (after 7th day) 0.014 0. 029 0.012 0. 048
system treated rifampicin 0.134 0.030 0.015 0.041

(after 7th day)

start 0. 025 0. 004 0. 028 0. 004
Chloroplast control (after 7th day) 0. 035 0. 005 0. 036 0. 005

treated rifampicin 0. 030 0. 004 0. 034 0. 004

(after 7th day)

*one O.D.of enzyme activity is defined as that amount causing

transformation of 20ug of substrate

per 10ming, at 37°C under optimal conditions of measurement.

**mg/ml . mg protein per m!/ enzyme.
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ZollAf Al AEHY} 5& ET o rifampicin
ol £ A=l ol 2| & dolrke AL o 4 9leich,
Nilsson(1971)& Algko] 744l RSS2 5l 4
2% rifampicine] #z)sl DNA &4 o} o}
Hel skl g wel dAxdda sk j oo
RNA @4e] efa)7} A48 wl deoxyaden-

ylate 7} DNA §4< A4 24zt DNA
TS 40%E Z7iebr] ¢k =cHSoska &,
1974) v sleich, KGL rifam
Hefebin UVel 23471w A4 E ol 4]
DNA &4+ Xiéﬂﬁj*&-g ER =l o] =
rifampicino] DNA 29| a4 & ntonz

mpicin (50mg/mi)g
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rifampicin o] Zaj& ul DNA & 50%ule] =7}
get(Doudeny 5, 1973), Az &
of A #lt 3 A2 wul w7 ribonucleotide
7 s Al Sal 4 deoxyribonucleotidé 2
HE o5 DNA 247} oojujs odoje] =
DNAE F3 o2 3sle] RNA7L 3z iy
rifampicin-> DNA g e RNA & #ajxi
;]_;SL 04;4] o}ui RNA aldol:_- 7‘_}_{:/(];; E}. 3 oL
21z 2l cH(Kornberg, 1980).

o9 Ak £ Qe 4% DNA o oiofi 3
wFol wiets 2 o e A Easpo} el ok
F7lofl = whole cell system %=} ojiie} Hz|sl
GEAle] DNA <37 &ako] 54| cytosine of
A& rifampicin o] oAl &sbsb B g)gich

RNA 7] 3he wlel 248 o4 #42 e}
Holord wiek ulzloli= whole cell system 2} &
2§ §35Alolq rifampicin o] s Fa}r}
cytosine o A1 Jelt vl @4l #4444 rifampicin
& DNA ®2chi= RNA 242 sk Ax o
# 8k e}, ¢]+= rifampicin o] DNA o) 4 RNA =2
A Ab =] = 3F 2 8ol 4] 51 w2 RNA ¢ adenine.
guanine, cytosine, uracil 2] 4 7k base = o8-
gk A AN VERS omd DNA ¢ adenine,
guanine, cytosine, thymine base += 2ojg] a4l
4 bl whet ohs ) e EakE bl
v},

Gamble 2} Mcclure (1970) +=
mitochomdria | 40 xg/mg 2| rifampicin <
?lshd & RNA gH4e 22 5-8 % o] ol

o

ofvie] whadd P4 158 Heut

vl o
[N G

['J

bovin heart

G x] = o
A€ 2= RNA polymerase 7} rifampicin o
olef ofals]ofse clx] o)Hel 445 mRNA 7}
Aaprlof ghilxo] gtanolc} M Alslo) 2] abg
st Chlorella #1324 rifampicin ! RNA gk
Al d 4 2 algaeal acetabularia A x
rifampicin o] 4z}s}d-¢ Wl RNA #H4o] wr}
H2d] of gk wh=cH(Driessche %, 1970)+ .
aLeh o & ghof,

gk B subtilis 9 Clostridium audinrici
(Murray 2} Rabinowitz, 1981),
o} L-1210 cell (Byfield

+ *2]ém RNA polymerase 3-4)-&

Teramena
%, 1970)f rifampicin
2} 2] 7
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RNA 48]
< YERH
30uxg/ml rifampicin o]
Yol dge Fol
¢l Zde]d+= RNA polymerase 7} promoter
v o2 zAqlaiel Al 8-S 3tcHGorlenko,
1979) = stgdst, M. bovis str BCG 725-Prague
s} M. smegmatis str 6072 RNA polymerase
+ rifampicino] WAL ZtEd o =
mycobacterial strs & AT FTAE| =ZH
27] w-#olt}, Rifampicin & 4 2Zo X2]sld
A uridine] RNA 2 545+ & 2bdd
o145l (Galling, 1971), 0.1g/!¢] rifampicin
oA+ E9lA3t mRNA 7} non-hybridiza-
ble product & 20%} 744 HGray, 1971).
2 Aol rifampicine] #H <3Ea
RNA gAolM= Al AAdA4-E Hebisled
ol23t A+ Gray(1971)8] 219} dxisiaich,
Goodenough(1971)=  Chlamydomonas rein-
hardi oA rifampicin ¢] g2 V& A
Alzion] BEAAEE 80% Asl Al FEA
W] ribosome o] 84%, AlZAW ribosome o]
80%-+ #t4=le] RNA of child gHAdA] =8 2t
2% o721} mitochondriaol]& olejgt ©l
35 wAe 4 giddl w3l Sacchavomyces
cerevisiae (Wintersberger, 1970), Chlorella
pyrenotdosa (Galling, 1972)o14 £=2]3F mito-
chondria ¢ RNA 3h4joll%. rifampicin 2] <{A]
b= vpehR] 953k
abnd Z=9} #4(1984) = Chlorella ellipsoidea o
A Ha)3l o249 RNA &4o tubercidin o] =
#arg-e by 9o, Michalis(1973)% <
Saccharvomyces cereviaisal 0|4  nalidixic acid
7} #luly o} &3] mitochondria 2F-g- 2 EA—EPD}
o S, olohRe AAHE naAw W
of Aol we} Axet Ergol 53 U
3=t Fabge] ] dEde AE
uck, 2oz 2 iyl Heldl dEA
DNA, RNA 342 sl 275 AqA=]o] vk
27]oll= cytosine o] DNA 41 61%, RNA oj

Aafohe vaske $UG 94

E. coli 9 gzl
rifampicin % &3t 7po

A
x‘__ll—
o]

N

1
=

R
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A 86%% o2 A7]E Xt AR Al A w
gir}, Whole cell system o] 43 wjjok 2 o= 2
B AL vk wrlole 53 cytosine o]
DNA o} RNA A Z7] 72%, 69% <Az o}
£ 7] Yo} rifampicin & A 32 ulzks}
A vebdglet, ez Rejdk EAe @al
gtAdol| rifampicin € )& H2gF A& FAL )
ebliict, Bacterial RNA polymerase & &%
3t Aallall &= streptoglydigin, rifampicin, lifram
- yein g<ldl DNA 545 ofa|g #u} ohz}
RNA, DNA &4 =3 #3359 ciSudha %,
1981),

Rifampicin ¢ stoichiomeric amountsej] 7
gt 4 2+ & .8 subassembly & 34 o}
of AREx 3w B, 8% .88, 0,8 v
rifampicineo] 7 #tstx] £35} 17 6M guanidine
hydrochloride 2 ®4l% RNA polymerase
stoichiomeric amounts rifampicin off 733 4-
iert DNAoj= ZA¥six] ZdciLowe 5,
1976). RNA #aF ohjel DNA 3H4dol A8 &
- YERAAC] B odfe] Asbel A=A FHYc
2% % 9 rifampicino] 4 ¥ A4 3 RNA
polymerase & 7t E. coli mutant <= 30°Col|A]
ol W ma B4 wD WAEo] vebde}
(Reid, 1971), Bacteriophage M132] single
strand DNA §A4&)oll+= rifampicin 7} RNA
polymerase 7} A% z2tgslod HihA-§-8 74
73 oH(Staudenbauer 5, 1972).

olopzre oju] By ®} 3 £ ofFolii=
rifampicin ] whole cell system 2} uv}zl7}=| &
He|d d5Ael4 RNA 434 24t RNA S
AL = 4 7H9] base deF 7h4 Brh:
DNAol4 RNAZ #aslt #4482 ofdsiol
RNA 4ghidgo] =sl=l 71-& Kornberg(1980)
o] ¥yely i}, el DNA X RNA 9of
v]=gt od4 & A8 el 78 ribonucleotide
ol 4] deoxyribonucleotide 2 ¥-§= o rifamp-
icinol a2k8-¢ dl9l+=A =& deoxyribonuc-
leotide 7} DNA & -+4d ul] Aalz8-2 slod=

AE g0 o] Aslelof & mpAll Azt g}
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X (@)
o B =

Chlorella ellipsoidea % rifampicin o] &-f3 M4N wiz]o] 7 7} wjokalaict, wofr]7k Holol ol deko] Az #3135}
of S-S ZABch ol F AXolA] Hexl of a2 e #l4ls RNA polymerase SoEsiol gakg oz Sal
F4r 2 Ex5l0] ﬁud & 4doll ©)xi= rifampicin o E2}E ciaTe wlmshed Ldaiddch A ols] Fale LLE}LH}:
rifampicin 2] %% 80ppm ©|%ick, Whole cell system 5} 2|8t si&ajlof«le] DNA gleke thzol ulsh 717+ 70%,
60%2| 7t4% veblalel, Rifampicine RNA i7] &ekx whole cell system ol 4= 46% o145 Lo)a ou-ql j
A= 77% Ms oL sisic), Rifampicined ofg RNA polymerase 3415+ whole cell system of <3 10% 72,
218 2 Aol A 42% AAE el
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