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Purification and General Properties of the Other Alkaline
Ribonucleases from Rice Bran

Yoshifumi KAWASAKI
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Fig. 1. Chromatography of the acetone fraction Fig. 2. Gel filtration of the DEAE-cellulose
on DEAE-cellulose column (1.7X80 fraction through Sephadex G-75 column
cm). Linear gradient was carried out (1.7X80cm). Eluting solution, 0.1 M
from 400ml of 0.005M sodium phosphate, NaCl in 0.01 M ammonium acetate, pH
pH 7.3, to 400ml of 0.4 M NaClin 0.1 M 6.8. Flow rate, 10ml/hr; 5ml/tube.
sodium phosphate, pH 5.0. Flow rate, ——, absorbancy at 280 mu; ..o,
40 ml/hr; 11 ml/tube. —, absorbancy RNase activity ; 74, ammonium sulfate
at 280my; ---0---, RNase activity at pH detected with barium chloride. Peaks
7.7; --e---, RNase activity at pH 5. 3. B, and B; were named rice bran RNase
Peaks A, ‘B, and C were named rice B, and RNase B,, respectively.

bran RNase A, RNase B, and RNase
C, respectively.
L CAZELTEE (12,000 rpm, 10 4fH) T CTHED, PEDOKICHEMEL T Sephadex G-75 % 5 &
(1.7x80cm) wwhldic (B2, £D#ER RNase Bix»¥ viEic X v 2 4 (RNase B, & &
0t RNase B,) wwoBiIivico BILEDEELERES % L HTH 1 RICRT, 7tk, DEAE-cellulose
¢ Sephadex IC X 2 EHIL T 2 b v ESOYBAXFEHAL TTL 7D T, 2/FLCEEEZRL TS

Table 1. Summary of puriﬁcation procedure

. Volume . Total Total activity Specific Yield
Fraction (mD) A,go (units) activity (%)
1. grude extract 4,720 24,100 60, 300 2.5 100

2. Ammonium sulfate

(0. 4—0. Bsatn.) 89 5, 820 35,100 6.0 58
3. Acetone(0—40%) 20 1,650 18,700 11 31
4. DEAE-cellulose 9.6 278 6, 150 22 10
B 131 3,270 25 5

5. Sephadex G-75 {B; a 5 e 2 4}9

Twelve hundred grams of rice bran was used as starting material.
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Table 2. Effect of heating® on activity

— — RNase B, 3275 b {2 b, /i pH K
\ Remaining Activity (%)

N\ T0% DEMEEREFZE LI, XL T RNase

\\ RNase PMase )
Sample B, 3BT L > TUTELALYRELT, RN-

P \pH 4.7 pH 7.3|pH 4.7 pH 7.3

ase B, I©iEfET % PMase [IHAIEIC L b 5

I(éoNntrolB 108 1(1)2 108 108 k
ase ) =N 3 : A2 S
RNase B; 73 86 0 0 %V 9&7%?5 DT %Eﬂf#i'ﬁ%uﬂ’\% &n

TR TH B, 7n¥, RNase B; ¥ L0 RNase
B, WEERER AL 37°C, 24 ERfflo 4 v & o
RAY g YIREoTh, FAFYIVRRIVT—ERIVEARD =R 7 7 —ZHEHIIEREE
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(2) E#& pH S KUEHERE

RNase B, %@ pH 1% 7.5~8.0 1= ((E3[X), ZEWEE T 50°C ECH-7 GE4EXD,
73 RNase B, »ZEF pH 4 7.5~8.0 12k - 1o

* 100°C, 5min.
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Fig. 3. PH optimum of RNase B,. Buffers Temperature  ~C
used: A, acetate; O, phosphate; Fig. 4. Effect of temperature on the activity
®, Tris-HC1; A, glycine-NaOH. of RNase B,.
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Effect of substances on the activity

Substance Relative
(10—3M) activity (%)

Table 3.
of RNase B,

Substance Relative
(10-3M) activity(%)
None 100
EDTA 117
KCl1 100
CaCl, 97
MgCl, 95
Mn(CH;C00), 94
BaCl, 92
SnCl, 86
CoCl, 85
NiSO, 69
CUS04 64
ZnCl, 13

FeSO, 89 |

FeCl, 59
NaHSO; 97
NaCN 99
NaF 104
Sodium phosphate 102
Thiourea 103
Cysteine 100
Mercaptoethanol 94
CH,ICOOH 100
PCMB 95

ATERY ¥ U ¢ Sephadex G-75 #{#F L C RNase B, ¥ X ¥ RNase B, o4 FE%#HEL
7-. RNase B, % X0t RNase B, ® Ve/V, I FhEh 2.52, 1.65 T, 4-FEi 46,000,
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Chromatography of rice bran RNase

B, digests of RNA on DEAE-cellulose
column (1.0X38cm). Linear gradient
was carried out from 250ml of 0.02M
sodium acetate in 7 M 'urea, pH 7.5,

to 250ml of 0.4

M sodium acetate in 7

M urea, pH 7.5.Flow rate, 10ml/hr;
5.4ml/tube.——, absorbancy at 260mu:
------ , molarity of sodium acetate.
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Fig. 6. Paper chromatogphy of peak I. Authentic mononucleotides were used as
markers. (a) : first dimension, isobutyric acid-0.5 M ammonium hydroxide,
pH 3.6; second dimension, 95% ethanol-lM ammonium acetate, pH 7.5,
(75: 30). (b): first dimension, isobutyric acid-0.5M ammonium hydroxide,
pH 3.6; second dimension, satd. ammonium sulfate-1M sodium acetate-
isopropanol (80: 20: 2). Spots 1 to 10 were identified as -Gp, Up, Cp, Ap,
3’-Gp, 2’-Gp, Up, Cp, 3’-Ap, and 2/-Ap, respectively.

Table 4. Amount of mononucleotides found in RNase B, digest of yeast RNA.

A,6o units at pH 7 Mononucleotide
Compound
Mononucleotide Whole nuclotide liberated (Mole %*)
Adenylic acid 6.0 108 6
Guanylic acid 19.0 83 23
Cytidylic acid 0.4 39 1
Uridylic acid 5.3 66 8
Total 30.7 296%* 10

* Represented in moles per hundred moles of indivisual nucleotides.
** Initial amount of RNase B, digest.
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v 0 pH2 & 121833 Asso/Asse, Asse/Asco, Asoo/Asse DIEITITEMED + — LT
DERLZE/ R vAF PR « FELT #HEINTCEET/ X7V AFFE (30. 7A;z units)
CERLTNBE LI, £LTC RNA FOEX7VvAFFD5H, =/ X7v a5 Fe UCHEES
NI DDV BEER L (B4FR), ZOPBEETTION ne/ 27V s Fe UTCHEES
N, BE/XI7VFAFFOBHIZ 7=V YISLVER: TF =g >F VR=23:8:6:1
Thotco T78bh, RNase B, i3 RNA lfEAL T2 7 = VER % BFANC I X BT,

(r) €—7 T O HEE

v—7 1% DEAE-cellulose » 5 s (1.7x10cm) THiERE 2M REB7 > == » &K

(PHS. 4) 1 CHHL, AR EREE L1co C T
D 8.5Aunits FARIC OV, —KITEIC, A5 oal
BETVE=TTHMLIA Y Tr /) —: "Ap Rf.
A (70:30), R BEFWHE T E==7 Sg}o 02 0 c oo O
A IMEEER v VDA YT RN — 0 GPO 0.177)'% ©
(80 : 20 : 2)” DWHE TS TH% Yood o
CEM LI (BTED). £AKy b ORI Of 02 04gs06 08 10
ichotehy, ©—7 Lix7TMR#E -DEAE- O C') (@
3-Ap 2-Ap Cp
cellulose # 5 A DEHMLED X 7V xF L o OO
FCARSL, o A e d 7IED © % 7% 7Gp tp
- Fig. 7. Paper chromatography of peak II.
FVFFF R TElo b, RERT Solvents: first dimension, isopropanol-
RNA [c23h2 4 HOHEED 5 B 2 L ED water (70: 30), ammonia in vapor
phase; second dimension, satd. am-
WRERCAERA LI L3053, monium sulfate-1M sodium acetate-iso-

propanol (80: 20: 2).
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BT LY RIEL, BB YBRIT XD H e hEEINICA, RNase B, [3BMLHEIC X - Th
IS h OEMELRFL, FTIEBR) VBT X > THEIN o —H, FVEEEL DHEER
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B, 3B TH 2, MEEERCETAFY IR 7V T —E¥R I KRARS =R T 7 — L IEHIT
LRV BETERAKRET/ = AF 7 —F BN L Y BRrETE 5, RNase BidZn* 1T X
> THELPEE IR Feir, Ni**, Cu? X - CThinhEEZINE2%, EDTA Ik 5> CETHIER
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Summary

Two alkaline ribonucleases named RNase B, and RNase B, were partially
purified from rice bran by fractionation with ammonium sulfate and with acetone,
chromatography on DEAE-cellulose, and gel filtration through Sephadex G-75.
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Both of the enzymes have a pH optimum at 7.5 to 8.0. Molecular weights of
about 46, 000 and 19,000 are estimated by gel filtration for RNase B, and RNase
B,, respectively. RNase B, is heat labile; however, RNase B, is heat stable. Both
of the enzymes are free of deoxyribonuclease and phosphodiesterase activities.
The contaminating phosphomonoesterase can be eliminated by heating at 100°C
and pH 4.7 for 5 minutes. RNase B, is inhibited by Zn?*, Fe?*, Ni?*, and Cu?*;
however, the enzyme is slightly activated by EDTA.

RNase B, hydrolyzes ribonucleic acid to both purine and pyrimidine nucleoside
2', 3'-cyclic phosphates and has much more preference for guanosine 3’-phosphate
linkages.



