@%@fr“%@%%%&:%?éﬁ%

B2 FREMERCRETHE—7 s BROEE
KU BERE RNA @iﬁ%ﬂﬂiﬂc

(AN i N RN i 2 2 B - G = G - = B

- W MW

Studies on the Accumultion of Nuecleic
Acid in Yeast Cell.

II. Effect of single amino acid on the accumulation

of nucleic acid and the base composition of yeast

ribonucleic acid isolated.

KAazuo YAMAGUTI, TOKUJIRO AIDA, YOSHIHIRO ASADA and YOSHIAKI ARA
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&

HRDIZ 3\ CHRIBER N OB Z %L, Can-
dida utilis TAM 4220 23R 1°, B DML DHEFEED
BRI BT § BN D\ TET U, EBRSHT Th
BEEERE L L TRERIRE ThH D T & 28 Ui, A
TITEBERROMELREET 272007 2/ BIRmD

B LN, BEN R RNA OB L5~
72D T, THRLDREREIZOWTRET 2,

EBR A E
1) fEEkEsk  Candida wtilis TAM 4220
2) IE b 38 A

SR B R, MEGEETIC R 2HMm 7
3/ ERTRNEE B ORI 31T S ER T 3 B
Ve b ORI IE Table IIZRT &0 ThdH, WL
L TR I RS 0.4% (%38 & LT 0.8480 mg/md)
o g A7z,

3) & E &

i) ig7EREsE . ElEMRE Yeast extract agar
medium T 30°C, 72 Bl th 4°C THRFE LIz, &K
FEH ORI yeast exiract 0.3%, malt extract 0.3%,
glucose 1%, peptone 0.5%, agar 2.5%, pH 7.2 TH
Bo

The composition of
culture medium
1. Basal medium (pH5.0)
glucose 2 %
K:HPO, 0.2 %
MgSOq+ 7TH20 0.2%
2. Single amino acid medium supplemented

(pH 5.0)

Teble I

with ammonium sulfate
100 m/
0.32% (0.678N mg/ml
0.1696N mg/m/
3. Single amino acid medium without

(pH 5.0)
100 m!
0.8480N mg/mi

basal medium
(NH)2-SOs

amino acid

ammonium sulfate
basal medium
amino acid

i) AHEE . REEEAD1IAeHEZ LY, AW
HEE (W& 22m/m, £ 193m/m) 120 LickEd
10 ml IZHEEFE L7215, 30°C, 72 WRHR B R (B
125 [81/4r, ¥R&EME 50 m/m) L7,

O FREKE

FERBRORME 20 ml D OmEICES pH 2R
#, 3,000r.p.m T 10 UL AHER T/, SRR
DA 2 [AbKSE, #LaEEES, 10 ml 42 mess up L,
FORBEEE D 5ml #FWEEICEY, 100°~110
°C T 12 Licdbh, Fyr—g —dnz 3
BB LFFR L 720
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5) BEEOEE

LEBEAEEHOB Y O 5 ml RO
RNA, DNA O4Hi: Ogur-osen DD (THEL
RNA hiiHEBE© PCA J2E % 15N I LA fEd)
2 X o THfTe o7z, (Diagram 1) FRIZITH YN
EER R PV CEOIRRE (JEE 260my, A Y v ME 0.43)
HE L, B RNA (Y YEED, K DNA 0=Z
HE R SR B S TEHE L,

6) RNA QiEE#mEs

RNA O, Hhozk4 81k Schmidt-Thannhauser-
Schneider %4 (8.T.S. ) (2381 2T WM E O 4
HEH % Ogur-Rosen MiCEENZ 2 HFEIT L » 72

(Diagram D), TDHETZ LK RNA X
5% Henney TN Storck D FED IZHET T Dowex 1
X10 D71 T 2% FICIEER B OMERE 7 v = v DR T step-

wise (T L 280mp & 260 mp OUSGELD HIC X >
TAED Ry VAT FElHYFUA®, FTF=LE 7
YV UABROT T = ABERAE O, 260mpy OELE Y
S TSRS T o T TR & L7z

D MEEETFTICBTAEHRY I/ BROR

WMEEAETT 18 FiEo T I /B0 3 bhb, ThE
NIFEOT7 3 /8% Table 1~ 2 (2R L 72EEHUZ N
LTk, Candida utilis DR LY 1 a&HE&
PEEEL, 30°C, 72 WRRREESFER, BME, RNA
FOt DNA B2 JU5E L7osE 2 Table TR EKY
Thbde

ERT I SO S HIAY IVE, TARTE VR
VY AFVIEED L ETE®EL, 72=2—-LT 7=
VRO AF U VIZEB IET 52 EARH b

Diagram I Modified Ogur and Rosen method

Cell | susp

| 10ml 0.1% PCA~70% Ethanol

| |
Ppt

10ml 70~95% Ethanol 0°C, 10 min, 4°C centrifuged.

| 5m/ Ethanol-Ether (3: 1), 15°C 15 min.

t
1 5ml Ethanol-Ether (3:1), 15°C, 15 min.
| .

5ml Ethanol-Ether (3:1), 15°C, 15 min.

_ 5mi Cold 0.2N PCA

5ml 0.5N PCA, 70°C 20 min.

| 5ml0.5N PCA, 70°C 20 min.
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Diagram I Modified S.T.S method

| ~ 10m/ 70~95% Ethanol 0°C, 10 min, 4°C, centrifuged

BERR O R R B S FRSE

Table II.

I

~0.1% PCA-70% Ethanol

| 5m/ Ethanol-Ether (3: 1), 15°C, 15min.

5m/ Ethanol-Ether (3:1) 15°C, 15min.

5m/ Ethanol-Ether (3:1) 15°C, 15 min.

5mi Cold 0.2N PCA

5ml Cold 0.2N PCA

10ml 1N KOH 37°C, 16~20hr.

conc. PCA (60%) neutralized.

| (Protein, DNA, KPCA)

5ml 5% PCA, 90°C, 15 min.

hydrobyzed RNA

Effect of single amino acid addition

with ammonium sulfate on the nucleic

acid accumulation.

o4 Yy ERENLIZEA. RNA XS L BT
Y, Py 14.84% %R L, BEAEPER RNA M0 S0
B o Yy OFBBENAED BN, —HAEERENRD

DNA per SN DN T ANTXVER, TUE I VBRIV ATV

Asmnino acid Yield of | RNA per

added. dry yeast| dmy geast| dry yenst 5 RNA SEBUTH LELSRI Thorse SO EIEHR
Control 3.50 10.92 | 0.70 W BRI SR ARAHE RNA SRR A A
Gly cine 4.59 10.50 | 0.85 BboEEZ b, DNASKICHL TRel vy, 7
L-Alanine 4.17 9.77 | 0.80 22=AT T2V, Fuvy, MITRTTY, LT
L-Valine 4.34 11.98 0.80 PY RO AT =Y HERNBD b i,
L~-Leucine 3.30 14.84 1.27
L-Tsoleucine 400 | 10.62  0.73 2) WMEWFMELEITORMT S /B
L-Serine 4.56 10.58 0.63 DEE
‘;;hreoiie . o oo 0.5 WEa RS, BT Y BEE—ERE LOR
o \ ess | 1o L7kt (Table T ~M0) & Candida wilis O RE
L-Tryptophan 4.49 9.09 1.44 BAEX Y 1 EERREHIL T, 30°C, 72 KRG
L Prolne soz | 993 | o850 Jef, WEIUE, RNA K7 DNA Bz WL 7R
L-Lysine 3.82 1178 | 0.59 {& Table IT (TR 459 T 2o
L-Arginine 3.51 10.68 | 0.96 RIT I I BOS L, UV, Ty, Ay,
L-Histidine 2.92 9.07 | 1.46 eV, Fayy, FAE=Y, TAASEVE, 7L
L-Aspartic acid 5.74 5.23 0.71 7L VHBROE A Y S ROBREEC R L T, RE
L-Glutamic acid 6.43 7.38 1.17 REESERTD BN, AvF =y, Faovy, 7 .o~
L-Methionine 3.16 11.07 1.42 LT 5=y, CRFTY, AFAF=YRUYATF VIR
L-Cystine 5.22 7.32 | 0.85

BT 22 &b dbiic. RNA S L T
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Table M. Effect of single amino acid addition
unithout ammonium sulfate on the
nucleic acid accumulation.

Amino acid | Yield of | RNA per | DNA per
dry yeast | dry yeast | dry yeast
added. mg/ml A %
Control 3.97 13.41 1.17
Glycine 7.30 6.99 0.80
L~Alanine . 6.75 7.64 0.91
L~Valine 5.64 6.41 0.57
L-Leucine 4.52 6.60 0.77
L-Tsoleucine 4.29 6.91 0.88
L-Serine 7.01 7.33 0.82
L~Threonine 3.63 3.46 0.47
L-Phenylalanine i 3.02 6.98 1.09
L-Tyrosine . 2.52 8.57 1.62
L-Tryptophan 2.68 5.27 1.23
L~Proline 6.75 6.12 0.87
L-Lysine 4.69 6.41 0.84
L~Arginine 6.23 7.36 0.74
L-Histidine 3.07 4.75 0.38
L~Aspartic acid 5.73 5.71 0.85
L-Glutamic acid 6.71 6.75 1.01
L-Methionine 2.84 3.64 0.45
L-Cystine 2.28 4.52 0.92

WEREZFAE LI GED 7 3 /7 BRI 3~ Tl
ZERL, BIZEBCHEN TH -2 A VE=>Y, MY
TVEYIT YV, CARFVV, AFF VRNV AT v THE
BLLAEDBNI, B, T3/ BERNT B4
MEL RN TEMT 3/ Ba—D8EREE LT
T2Z 1L RNASBRICE L T RIZHEBN TH- T

EFET THET RNA ERoRBD bAoA/ ¥ VK
i B EARA I TR > THRIE /R T 5 2 i
LH BN,

DNA #EREISE LT Y7 7 7 ¥ A EEricfe i
L, NY¥, ALF=2v R ZAF Y VI TH -
7o

3) B4 rHEMmEOEE RNA OEFEMER

REEE T T4 Y Y 250 Lok CHese L 7BfE
VTR TREE L - BRIC L TV RNA & (&
5 15.99%) #RLAOT, 0O RNA HEHAIAS
DOEAD D DD E 50k BD =0T, FRENTEEH
T 30°C, 72 BRRREEEFE Lo TalEd (9)
DI THEE A L S~ Table IV IZRT &
BOThHd, KFIREN I TE#E L
Candida utilis BfE®D RNA 2UEFR—DO =7 LA F
FOOERE fEEL DI LERL T2, ZHOfHEIE
RUBEOEEOXEE I E—BT A AL EDD
N7

4 RNAEMERETOA U OFMEE
EBRL DOBIR

T E TOERT 30°C, 72 BEEEEEAIC OV T
75 o 723 HIERD THRE L 7o & 5 IS NERE RNA &1
growth phase 12 &Y, F/EMARC L > TRRSD
THEFET o4 ¥ Y ERIEE AT, o/ ¥ Y DR
hnEd 2 TENREFND growth curve &% growth
phase {35172 RNA SR 23k L7z, T 2 TEERMK
1% Candida utilis OFHEIEH LY 1agHEER 7 L2
—Z 1%, Rz %X 0.3%, €L b =X X 0.3%,

Teble IV. The base compsition of ribonucleic acid from Candida wutilis

RNA base composition (mol %) Baker’s yeast
Base Cultures grown in the Cultures grown in the ammo- ;
p : . . ; 1 28 39)
ammonium sulfate medium | nium and leucine medium |
Cytidylic acid(C) 1 20.97 24.14 205 22.6 | 21.2
Adenylic acid (A) 24.41 25.42 25.6E 25.4 | 24.9
Uridylic acid (U) 27.87 24.64 26.4 1 27.4 | 23.6
Guanylic acid (G) 26.75 25.80 27.5 | 24.6 | 27.2
G+C | 47.72 49.94 8.0 | 47.2 | 438.4
Purines (G+A) - |
Pyrimidines (C+U) 1.05 1.05 1.14 g 1.00 | 1.09
6-Amino—nucleotides (A+C) )
6-Keto-nucleotides (G+1U) 0.83 0.98 0.86 ; 0.92 1 0.8
_A+U |
G+C 1.10 1.00 1.08 ! 1.12 ] 1.07
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Fig. 1. Effect of leucine on the accumulation
of ribonucleic acid in Candida utilis

—e— control
ur ——omgml {14
—o-— 5mg/ml
12}~ 12
3 10F
£
< g
< o
=
o~ 6l
4
2l-
/ "'i/ 7]
12 24 48 72

FEAERER, BERY
Edcontrol, [ 1 2mg/m) B Smg/ml, ZADNA

N7 MY 0.5% OEMIZHETEL, 30°C, 49 HEHIRE L
BB ATHEL T, WD AT EE A K T 2 [E5
WL, XBIZERBEAKEFGVT, BE Spectronic 20 T
660mp T O.D.=1 2782 k3 IZHRLABDT, =
NEREINC 1% BRI /2, ZOMEE Fig 1 WRT
LRV THDB, KHTH D& 512 log phase DOBRIHZ
F\WT RNA OEREIRRERY, MEHFEET I (¥
Y# 5mg/ml Tl 7 BEEH RIC L TR 36% @
RNA &8O M A L H BT, 757 stationary phase
Ta A4 Y YEIOREDNELARLDONIN o7, T
DT EIXATOERRT 72 WRIBESREO A RNA i3
FELTE A Y0 RNASRICHT RS E2 Lk
DI & EHFET DL TH DA, BIFER CIIRIERS
BMABERE 1 B H REEL TEELALIENAGE
2T, EEI 04 log phase DRIl HEY 43
phase © RNA #FEEL T iz&Ez bbb,

= i

1. Candida utilis % F\>, TREEIET CHILT 3/
BORIA RNA BRI T T8 8L L b ~efR, v

12 Y NEELRES RV RT D Hb NI, o
1Y ¥# 5mg/ml WML%E, oAy vyEEmlix
VHIRIZ B L T, #9 35% @ RINA BO# 4 & &b
Nz,

2. BEETEMLUIDCTHEMT 3/ BEE—0%E3RE
&L Tz e8ais—ic C. utilis © RNA B85
U CHEBZ T 2 ZI2ha e bt

3. MEHETToA A Y rERML TEEEL - C
utilis BAED RNA HFEEHRET Iz THsgE L ¢

2 BN EHED TR EIREE Lo & RO S Y R

DENEBIRFE LD AR ED BRI,

4. WMEGFEET oA Y Y 2RNT2E 513 £ F 0
log phase OB INZ 2 EENH B L BREDD
Nize

A SRR 39 427 AL TR X A B ok fasEes
FEREFEBCTHEELL, ok, AEHO—EIXIE 38
EE - XCHEEMEFEEC Y s e WE LR OR
gL D,

X B

D om s Z ke ReEEERETS (1965)

2) Ogur, M and G. Rosen: Arch, Biochem, 25, 262
(1950)

3) A ER:

4) Schneider, W.C.:
(1946)

5) Henneg, H. and R. Storck: J. Bactriol. 85, 822
(1962)

6) Chargaff, E. and J. N. Davidson: The Nucleic
Acid, 1, p 513 Academic Press Inc.

7 =Wl Bmof® @RkEr Y -2 13) p 60
(1962) HH MR A

8) Davidson, J. N. (il - #EHER) : B o b3,
p 36 (1962) #harHifR

9) Chargaff, E. and J. N. Davidson: The Nucleic
Acid, 1, p 205 (1955) Academic press Inc.

4k, 37, 255 (1963)
J. Biol. Chem. 164, 747



WREEEMBE B IBF

Summary

Authors recognized that the ribonucleic acid content in Candida wutilis cells increased,
when leucine only was added in the basal medium with ammonium sulfate. On the other
hand, when ammonium sulfate was not contained in the basal medium, the ribonucleic acid
content was inhibited by single amino acid addition.  The base composition of the ribonucleic
acid of C. wtilis cell growm in leucine and ammonium sulfate medium was recognized as
equal to that grown in ammonium sulfate medium. The distinguished effect of leucine

addition was recognized at later stage of logarithmic phase of growth.



