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Studies on the Distribution of the Mononucleotides
in Aspergillus niger during Differentiation

Boon-Lae Kim and Jong-Hyup Kim*
College of Pharmacy, Ehwa Womans University, Seoul 120, and
*Dong-Duck Women's University, Seoul 180, Korea

Abstract: Aspergillus niger IMI 41873 was cultured by the method of synchronous and submerged
culture. Its sporulation occurred in the culture. Ribonucleic acids were extracted at each stage of
life cycle. These RNAs were digested, separated and determined by P.E.IL cellulose TLC and HPLC
methods. The levels of ribonucleic acids in sporulating mycelia/ were higher than those of conidio-
phore and phialide forming mycelia. Inosine 5~monophosphate and adenosine 5-monophosphate deri-
vatives were found in HPLC separations. The levels of inosine 5-monophosphate and adenosine
5-monophosphate derivatives per ribonucleic acid were constant through differentiation. After the
standard purine necleosides and boiling water extracts from A. bisporus, F. velutipes and L. edodes
were added into the culture, their effects on sporulation were examined. Sporulation was greatly
enhanced in each adding experiment.
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Table I. Components of basal minerals for the liquid

media.

Minerals Contents
KH,PO, 1, 000(mg)
MgS0;-7H,0 250
CuS0,+8H:0 0.234
FeSO,»7H,0 6. 32
ZnS0,:7H:0 1.1
MnCl,+4H,0 3.5
CaCl; 46.7
Distilled water 1, 000(ml)
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Table II. Components of three liquid media for sub-
merged culture.

Components med]iaum med(i:um meld)ium

Basal mineral(x10)* 100ml  100ml  100ml
(NH,) SOy 0.66g 1.98g —
Glucose 10.0g — 20. 0g
Citric acid 12. 6¢ —
KH,PO, - — 12.0g
K,HPO, — — 1.13¢g
NaNO; — — 5.1g
Polypropyleneglycol (Pao)  1.0ml  1.0ml  1.0ml
Distilled water 900m! 900ml  900ml
pH 46 46 55

*Contents are ten folds of that in Table I.
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Culture
l 2 % SDS 1 min. 4°C cooling
l Spin 2,000 rpm 0°C 30 min

Supernatant Precipitate

I 2 Vol. Abs EtOH, Spin 2,000 rpm 15 min.
Precipitate
Wash (67 % EtOH), Flocculation
Stand overnight
Spin 2,000 rpm 0°C 15 min.
Precipitate
Dissolve in dist. water, Adjust to pH 7
Spin 20, 000 rpm 0°C 30 min. ‘
Supernatant
Add solid NaCl to 1 M-conc.
Stand 0°C 30 min..
Spin 2,000 rpm 1 hr.

Gel

| Wash (67 9 EtOHD) 3 times

Precipitate

‘ Dissolve in dist. water, Filtration
Solution

‘ Dialysis at 4°C 36 hr
Pure RNA

Fig. 1. Extraction scheme of total RNA rfrom the
culture.
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Fig. 2. Thin layer chromatogram of the standard
mononucleotides.
Layer: P.E.L cellulose(0.5 mm, Merck Co.)
Solvent: Lithium chloride solution
Development: 0.5 M 5 min, 1.0 M 10 min,
and 1.5 M 35 min.
Samples: 1. AMP 2. CMP 3. GMP 4. IMP
5. XMP 6. Mixture of 1, 2, 3, 4
and 5.
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Table III. Rf values of the standard mononucleotides

on the thin layer chromatogram with P.
E.L cellulose.

Compounds Rf values
AMP 0.61
CMP 0.75
GMP 0.54
IMP 0.70
XMP 0. 46

LiCLg ol 4 77 5% 10%, 353 $¢ wA¥=z 4
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(Anderson et al., 1976; Rustum, 1978; Timothy et
al., 1980; Brown ef al., 1982)
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2, f7 4= Millipore filter(Type HF 0.5 gym)=&
27], A3zt ALsgen AzgEdE =3 ¥
o7, o st o
732 HPLCS Het&d S/7TE F83] A%
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Retention time (min,)

Fig. 3. Separation of the standard mononucleotides
by HPLC.
Conditions of HPLC.

Column: g-Bondapak Cig(4 mm ID X 30 cm)

Solvent: 4 % KH,PO, (pH 4.5)

Flow rate: 1.0 ml/min.

U.V.: 2564 nm 0.1 AUFS

Pressure: 500 psi.

Chart paper speed: 5 cm/10 min.

S P W

Table IV. Peak heights and retention time of IMP
and AMP on chromatogram by HPLC.

IMP AMP
Peak height Peak height
mir;r r'sec X Atten- mirlll‘r'sec X Attenu-
’ ! uation ? ’ ation
7min 3b5sec 6.2cm  13min Bbsec 3. lem
+0.21* +0.27 +0. 19* +0.19

*mean+SD, n=7
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T F 247 FE AY A FART. i FY g 24 F
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@ A deFEde 50 2 '2"3]—‘—1 A A

B3 =AE o4 260 nm 2 280 nmo) A %% 5E 3
A& ot

aio

-

2 I

AAE%lE WAL A, B, C ¥ Dsj 494 =
ol R4 AR 2AAA G E A A
o Y& LA FehA et

Aol Ao A Wk LAE Akl Au Aol 48
A7 B A GRS A Mz TA
FYYFo] ol FAelE Woprt A A Lol
gou, $AdE Bokd TA LAA| 4 Al
A #sg ok

A A4 W FA7 FAE BuA 9A 3647
B¢ Fetge W TS Aol FAsg o G
FAe] Aol A& 44 Fabel m}%o] 2d%

A

Total RNA(ug®y D.W.)
L=
o

12 24 36 48 60 72 84 96 108 140(hrs)

Culture Time

Fig. 4. Levels of RNA in A. niger throughout the
replacement culture system.
A: Culture in A medium
B: Culture in B medium
C: Culture in C medium
D: Culture in D medium

Table V. Absorption ratios in 260 nm versus 280 nm
U.V. with extracted RNA.

280/6?8’?“‘ Growth phases
Yeast RNA 0.48  Standard
(Sigma Co.)
Sample A 0.48  Germinating spore
Sample B 0.56  Hyphae
Sample C 0.53 Vesicle and conidia
Sample D 0.49 Mature spore
Sample E 0.63  Mature spore in medi:

 um D plus Inosine
9=

Bl Aol A dlFA7 FAE Cul Aol &4 24432

avp O
O © O
IMPOOgg S o
a0 o O o O O
ar0o g O O O g
O
=]
2
g
2
a

Fig. 5. TLC chromatogram of the mononucleotides
from A. niger.
1. Standard mononuclectides
Sample from culture in A medium
Sample from culture in B medium
Sample from culture in C medium
Sample from culture in D medium
Sample from culture in D medium  plus
inosine :

SRR
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A Sample A(Conc. 1.94 mg/ml) 1.5 ¢l was injected.

v
AVP d
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—
B
0
<
w
o

Retention time{min)

B: Sample B(Conc. 0.23 mg/ml) 6.0 ¢ was injected.

(€)

Retention time (min)

C . Sample C(Conc. 0. 30 mg/ml) 6.0 gl was injected.

vl et gl-g = ZAY

AR FAE A
CHul Aol A W F= FA

cz2Xe Az A 14R, A2

zay, A g AR
=3 FAE o4 DA l &7l 1247 o ekl &

H FAEAZ AAHE A g A
A,B,C % D¥l# W AAg FAES & RNA
AFFAL NEe2 FFG A4, ?_r«] A
A 2 B3l w2 RNA F=4sle Fig 49 20
1 %ol Al g A7E DAL W FFA o] A

d njo
5
r‘-hl

(o

UL

A Il L i L

0 5 10 15 25 35

Retention time(min)

D: Sample D(Cone. 0.98 mg/ml) 3.0 x was injected.

& o
= &
(E) A}
V \
4 A 3 . 1
0 5 1o 15 25 35

Retention time (min)

E : Sample E(Conc. 0.58 mg/ml) 5.0 pl was injected.

Fig. 6. Separation of the mononucleotides extracted
and digested prior to HPLC, Chromatographic
conditions were same as in Fig. 3.

z2Zeo] 3 4.9 ug/mge] RNAST 43

F%2% RNAAEES 260 nm 2 280 nmoll 4 =3

gl &3 xvulE Table V& 7o),
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FEd. 2A A4 Aol 04024 TEEAS

Hlatdeh 5 Ay EAol
A7t Az & 4 g
=3 0.1% ol x4 A7~ F251 RNAA

A Gzt

o

2% 0.6322 443 Eovh
PELARRO 2% o] g3lel A4 FFold RNAE
ANAAN AL Fig. 53 3},
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Table VI. Percentages of the IMP and AMP in the
digested RNA extracted from A. niger.

IMP/ AMP derivatives/
RNA RNA

\Mononucleotides ratio

Growth phase . (%) (%)

Germinating spore 14. 66 20.76
Hyphae 14.09 25. 65
Vesicle and conidia 11.48 17.70
Mature spores 12.11 19.70
Mature spores 12.28 20. 49

Cultured in D

medium plus inosine

Table VII. The effects of various nucleosides on spo-
rulation of A. niger

Nucleoside
Conc. of
nucleo-  Adenosine Guanosine Inosine Xanthosine
side
0. 02mM 1.34x10% 1.44x10°% 2.25%10% 5.02x 10°
0. lmM 2.96x10°% 1.31x10% 2.06%x10% 2.56x108
1 mM 1.81x10° 3.53x10% 2.25x108 2.41x10®
Control 0.11x10° spores/ml

(Numbers are those of spores)

Table VIII. The U.V. absorbance of hot-water ext-
ract at 260nm and 280nm and the spore
number of A. niger in D medium.

Spore number

260nm 280nm

(spores/ml)
A. bisporus 1. 406 0.721 2.56x108
F, velutipes 1.130 0. 599 3.31x108
L. edodes 1.319 0.733 3.44x108
Control 1.90x 108

AR EFGolY RNA s3] Fov IMPe AMPH
=47 Fadgen, g ReFFHoE =9 o ¢
FAg BAo] 27 EA sy

HPLCE A43t¢ 4 F%ol9] RNA 7l £¢
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3 Zd
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¢ AFd] A7 FAHH e, A L5~2
7t A ¢ g

7t WAe] AF4F2d.e 502 F3 3 260 nm
9 280 nmel A ANALZFEAZ 544G A} 2
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i &

AAERC)E A, B, C € DE FEIAE 4579
WA A i FA e a9, 2wl FHLE
9 ol & 7 WX 8 pH, WA, AREE =& 3
A4=E 2 A4&FTH%F 59 48 AFzAE vl
2 33344 % d9des 2484 LAY AA
AZAE AYAZT. ol AdlAdAE weolsl, B
WA 24 gAe], CulAdAE B¢ A
o Aol FarAes dolor DuANAE F4
ZA0 Aol A& dolnrh o] AL AFHY
el Egele E3s #A Wl wel A3 (Sequ-
ence)d FANEZ do|B}EE Vehd  Andersonz}t
Smithe] (1971) 2 =9} o},
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