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Table 1. Summary of enzyme purification procedures

= I Total | Total | Specific ' .
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Fig. 1, Chromatography on DEAE-cellulose of ammonium sulfate fraction.
10 j’\ L
N
o
oot |
|
= \
g g / \
£ F i 1 [ =
s 5 C1” concen]?d B 7_ ﬂ ‘L [1 175 =
£ , < : | [y =
8 ' 0,(_‘1::1 z Lo T\ l n‘&
il f 4
i )
{
—0 *—o o0 T \ g‘f'd a —
A 280 T ‘,J_ K\'m." units A 280 ‘Pﬁ( ‘;h» # O T
20 40 80 20 40 60 80

T ubt ?‘w.

Fig. 2. Rechromatography on DEAE-
cellulose of RNase G,.
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Fig. 3. Gel filtration through Sephadex
G column of RNase G,.



L5 oBEFOYER I T —LICHET BHHE 91

mz, KOHF 77—y vr7Tryy— Tk (£}
3, 3MED #, ELOAYEECI0, 000 [mlEE, 10 A3,
4°C\ L L7 660 ml A1htc. 2 4YHI- L 660 mliz
Wkt 1589 g & nz 0. 44"1(f1r‘* (HePPEL ORP [T L 5)
LU, T RS (6, 000 [, 20 43R, #
WL, RN U AR R R e BT S5
e 1T1g %N 7 0.75 i B & LIBT3 L
T ERiEBL oL THRE, ‘J"Jr:f'/u:;‘/lm 65 ml T
LA Ui Lic, i e BOIIWVIL
T AUy EC10, 000 [HlfE, 10 %l’rﬂ, #C) ULTh:
x, {Fodufe B LRUE v —% % AT, pH
8.0 i & LT, DEAE-wvu—2h 3L 7u=}
7574 =TI o

DEAE-t v —2HT npu~vt 757 ¢ —-
i 190ml 7= DEAE-+ v u— 247 4 (5420 cm)
o R 0L M frli A e 0.02M ) gAY -
0.1 M iy — 2kt (pH 8.0, LI T 7 =t
B 57— Gt DT AR L. ) 600ml
L 0.5 M frii el Uikl 600 ml i k- THER
AL CEHIDERMIE DR 7 0= Y 7T 7 4 — T
s, RS E LT oo -2 st st (1
(D). I 3.7 % GURE®S TI~85)TH D,
g 36 % GABREE 105~135) TH-7c. UTF
Wi wisr 4 RNase G, %# % RNase G; &L
7.

DEAE-4: v u-— AN 7 M b Mou<tro7
¢ —-RNase G, W4y 2l o U THENT Lok,
il T 4T - O R L U7 DEAE-+ v a— 2717
s (I1x45em) wim L, #E@EW 150ml L, 0.4 M £x
Wi Drp LT 150 ml 1T X - THERK M‘L fEDE
EMEAR s N S5 T 4 — BTt (B2
DL e DRy GURTHERYS 41~49) £TC%
e U, A N A RO TI B U .
s, RNase G g3t 0.1 M iz HOiliniic
XU TENTR, WREEIIC - CERi{EL L 7« DEAE-
T — 7 H T LT Ltetk, 0.1 M Q-G
W 150ml & 0.5 M frifi % il 150ml Tk
> THEER X413 OB RN EAR s w2t 757
=B ot GE4RD. Soh BRms GRER
ek 34~51) {3, RNase Gy Efkz o oA o

s TR L.

e e A Goge 720N D 0 ol
smi = "% L 7= RNase G;, RNase G, |fij 43 %
0.1 M i ateiR B RAN E LT LIz 7 7
7 2 Groo 517 5 (2.1X54em) (Tl L, RAEL

20 A
!
| |
?fu * 300
e
g K] z
g "l \ 1 conen. =
= 1.0t o ¥t r0.5Mf T
5 ! ‘Q | //\ T
A
- st T
| 1P’
I
{/‘" %
Yo%

oo / / ’?ﬁ%h e
2801 j e o units
20 40 60 80

Tube No
Fig. 4. Rechromatography on DEAE-
cellulose of RNase Go.
g ;
1.0 ) {1500
i*
{
r
.
‘\

. |\ "
< \ =
= -
g | >
©or t 750 =
I LQL i ~
< ‘l P
= Lol

I E

I Q
Y ; )
I’ LW 4

[ | k“l \1% ~s

! 280w PR “omoumomenaxei=an  lunit s
20 40 60 30
Tuhe No
Fig. 5. Gel filtration through Sephadex

Gigo column of RNase G,.

Wk okt Lz (RNase Gy iKW 8 314,
RNase G, {2 DWW T S KiKsRL 7).

DT o TI3, T TRohBRie/KiTyl
THENT Licb D&V,

£ B & 7
(1) Epmt MEMBOTRER LIORLE.

4D DEAE-wva —2hFnsa< b 777 4—
T REN S S SRRSO S RN
ase G,, RNase G, icoanphnhl, TOERMTOK
B, BIEA3.7%, BRERIS.6HTH T

DEAE-tva—2ZQF /o<t 75374 — (B2
MEUHE 4R 12, £NROMBREERP27h, £D



92 I W R FHERT - EEE R
100 4
4
0.5 AN
¢ m RNase G, B RNase G,
=z //’m"""'“‘”"’
= E
= =]
I 7 RNase G,
.:: [+]
13} o=t
<
0 2 e
40 60 80 100
A260 Temp. ()
Fig. 8. Effect of temperature on RNase
stability.
Fig. 6. Effect of pH on RNase activity, ) -
DIERTIX, ThENDOEW pH T »7:.
(3) FMEEIUNC AT el i o m e R6G
100 DA A VIR S B A i B TIT IS - o5
ZH TN L7z, RNase Gy i3, friiimpsss 0.3
z {Nase G, M FTOMMCHE TR iR (T L, 0.3 M
= Tt~ T S0 % THBH, 0.8M TF 252 QmH%m
s T~ tmeMm@iOM4wm@w
3 BT 015 < 72 5 BLWMTétmwﬁF
Cg 0\7 l_/ 0. 3 M J:} {AL(U:EZLP C /06: 0. 8 M C‘K’I 60 /0
RNase G, \O ill[ RN Dy
(4) ]’V;‘f’-‘@’{{ 2 D ﬁC)I(J'@L ﬁAEHE f‘«i }\O)(JIIL
FENC kg 2 b0 8 MR Uiz, BRI, 450
02 on 7 0.8 BT S SRR - 7ok, KINTAWE:, IR MLE L
, ' ' fz. RNase G, I3 70°C L) bEC/kic kit L, 80°C
NaCl conen. (M) .
TR S DRI ERIG LTz, —Jj, RNase G, |2, 60°C
Fig. 7. Eifect of NaCl concentration ST ] e
on RNase aCtiVity. ll_l- ¢ gti 60 2 ,'0 @tsirﬁ;7J qu‘(f‘l/ﬁ..
(5) FERICRITT2MiMGIEA 4 v o s 2
SOG4 T 779 72 G BT L7 Vo (5 D G A A > Mgh, Ca#, Zn*, Hgh, Pbi,

3BT S I 1Tk - TEEEIC M Stz b kS
SN T 280 me TORESRIL % it L
RNase G, T4 700 {7, RNase G, iz 1,400
THhy, i RNase G, ML 3o ro< 235
7 4 =TI 20 % OIERED KNI D BT, WL
29 % TH -7z,

(2) FEROEMpH WHEOEE pH 13, 71
-1 VY ~ ZRRERC & - T M L 72, 56
Mok S5 RNase G, 3F# pH 6.0 f5FicH D),
RNase G, it 5.0 TH o2, 1E->TLUI Tl M

DI, BT 2 Ll ) RIS O e

Cutt, Fett 24 10°M djEr¢ RNase G, ic
DT LicE A, HgHit - T 88 4%, PbHic
LT 60 ZDIGYESHL &4, Fet, Cutick -

DR Xz, Catt, Mgh, Znt 23 LA &
i e oy A S S A el

(6) U RN WM O RE RNase Gy Jod
RNase G, (T J % U RIZRHMAT, IAEE (2) i
EB =t pu=t ST T —ICLk 5T, 2(3)-=
JRIVUAFFEOE EHOALE I ARy PR &
N, XZVAY D, XExs7vA4vF 2, 3""‘,{}\')

A/ LTS ERbIDT, X5IKMmitd 32



93

4.0p
i Cl1™ concn.
0.2M
A
260 (a)
C1™ conen.
2.0p 10.2M

260 Il M 2 (b )

C1™ conen.
2.0p 10.2M
A
260 (c)
20t P—1— — P --9 —— incubation for 4 hrs.
' ! -=--- incubation for 24 hrs.
P_1 _::' ;——P _ C1™ concn.
]
I : 0.2M
1
X
'
[)
A
260 (d)

Tube No.
Fig. 9. Elution patterns of the digested products of RNA by RNases.
(a) Markers, A : adenosine, Ap : 2/(3) adenylic acid and Gp:
2'(3’) guanylic acid.
(b) Digested products by endosperm RNase,
(¢) Digested products by RNase Gj.
(d) Digested products by RNase G,



94 JE i .

ICoahiiEmE TM REEGT DEAE-2vo—2#
GHhpuT bt ST T =BT st TM [REGTD
DEAE-t v o—A#H T ATl EEBEARERICE -
T, AVITRI LA F PeshlhdrbD) VIRKD
Ak () ORICHE-> T TE 5, Wb, =7

LAY FIIER 0 TH B 5WE INLND, 27 L
Ao ¥ 20¥-FERY VIR DO®ERE LI, 22 LA

FRrE2ME->THDTC, HEEL TR &N S,
BRCRALARE DA T 4 CH UHROBIEOE RN
BEGERHIC E->TWBDT, v—Hh— O fHEh
B, THZNOFEBY ORISR TE 5.

(D) v 7 VIRFLESE T X B S RRPE - o Zyic
VTV WHEESRIC X B ) KR O su< L 7T
7 4—%E9 (b) TR Li. BERASMRIT pH 4.7,
) R S mg i 950 B ook A In % 37°C T2
ROBE X478k, X 5T 450 Lo igs% 2T 20
WIS AR T 72, COBWR O BA, X2V A v
20,3k ) R A A BEASIF X AT BV, @
—H—DIKBATIEEIN (a) LHKTHER I L
A FeE/ XA F FOMIKERE— 7086 5

SN NSNS AT

O
090

PerkE - BRI - JEHE B

M6 b DI EE SN,

(2) RNase G; iT &k 524 eE—RNase G iC
£ 54T pH6.0, ) REKER Smg i 440 B
DA T 8T 20w 779 7 0 —ZhT
oo 9 (¢) T, fivor—sid<w—h—Lolh
S, RIVAY FCHBEBLLNTCDTHERT
DN, NIMOR TR R, RN, B,
W D) ARV T == a2t 757 40— LT
Woto, B (D) TR 22 u4F PEIREBLD,
THAKEOR 704y FOARBEIT . #1101
(a)y o, v Frvv, vF2v, 9w, &
TS CHYT S ARy s s, vy
VICRHMT B ALy M, T DL D0
ERHLTOSDTC, HE B) TE-TEE LizsC
A, W0 (b)) DEkHSTTFI/Ivy, FTI Ly,

U D VICHYT B ARy PRIl sk ss, vy
VITAHE S D ARy P WECIE A - 7c. RNase

Gy O E LT, 27 LAy PR,
RNase Gy /[T X 7 L o F 4 — LG (509 5

rN\AMANvaIVWV\

LTSN
-e?

OO.'

®)

9

o 0

S A G ¢ U

{a)

g
1P

™o

A G C

> Up_
(h) bl

Paperchrchromatograms of the digested products of RNA

by RNase G,. (a) Solvent 1. (b) Solvent 3.

P, and P, were shown in Fig. 9. (¢). A, G,C and U indicate
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includes 2/(3") adenylic, guanylic, cytidylic and uridylic

acids.
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Paperchromatogram of the digested
products of RNA by RNase G,.
Ap, Gp, Cp and Up indicate respe-
ctively 2(3") adenylic, guanylic,
cytidylic and uridylic acid. P-1,
P-1/, P-2, P-2/, P-3, and P-3’ were
shown in Fig. 9.(d).
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Summary

In the previous papersV®, the authors reported the studies on the ribonucleases from
the Japanese cycad. In the present paper, they described the partial purification and properties
of ribonuclease from the seeds of ginkgo. Both ginkgo and cycad belong to the gymnosperm.

The results obtained are summarized as follows :

1) Two ribonucleases named RNase G, and RNase G, were isolated from endosperm of
ginkgo nuts by means of ammonium sulfate precipitation, column chromatography on DEAE-
cellulose and gel filtration through Sephadex Gy column.

2) Total activity ratio of RNase G, to RNase G, was 1 to 10, at the time when they were
isolated by column chromatography on DEAE-cellulose,

3) RNase G; had an optimum pH at 6.0. It was more sensitive to ionic strength than
RNase G; and was inactivated almost completely by 5 minutes’ heating at 70°C.

4) RNase G; hydrolyzed ribonucleic acid giving rise to adenosine, guanosine, cytidine,
uridine and some oligonucleotides. It was left to further investigation whether these nucle-
osides were produced by the direct action of RNase G, or by a contaminating phosphatase in
RNase G, fraction.

5) RNase G; had an optimum pH at 5.0 and kept its activity above 60 % after 5 minutes’
heating at 100°C, but was inhibited 90 %5 by 103 M Hg! and 60 95 by 10-3 M Pbt.

6) RNase G, hydrolyzed ribonucleic acid giving rise to 2/, 3~cyclic phosphates of aden-
osine, guanosine, cytidine and uridine, and 3’-adenylic and 3’-guanylic acids.



