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An Acid Ribonuclease from Rice Bran
Part 2. Substrate Specificity

Yoshifumi Kawasaki and Satoru AKUNE
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RIERY W\ T, KERCFET 2B RNase o 4pEEESlys X O —REEICOWTHRE Lic,
IR CIR: RNase OREREM, TlhbbAEERR (1) =Y FRX7VvT7—¥Th50, 55
W=7 YR 7vT—XThbh, (n) -/ 27 viF FEREY, 21X Y-/ X7vasF
FAERED, () HECREREEZ SO0 E 50, (2) ZkEEL o itk RNA (sRNA) %4y
BT 50, () ARAER)~—3@BT 50, (~) BRE/ X 7vAF FegB 5050
DWTHRET %,

i

II. EBHMHEIUFEE

1. # #

BRI & U CIXATERY Wi - TR L /ot RNase (RNase C 275§ 2) AL, &%
F RNA Crestfield & 532, sRNA 13 Monier 5053 (¥ U CEERL D FEMU LI DS
AL tkEms T RNA OEEMR (=r%) 375 =>27.6, 7 =>271.0, ¥ t > »v10.8,
750 25,6 Th ot DEAE-cellulose (0.88meq/g) 1T Brown #-81, 2/, 3-F|R=/ 27 v
AF PR IOCAR K ERY) ~—X Sigma #HBO D& FEHL 7.

2. R=NX=4H0O7PIS5T4—

NR—RN—ym< b T 74—, BRI EERME No. 51A B/ LT, ROBERTTREERC
TEHELI. BlEl, AV 7r/—n g7 ve=7:k (70:10:20)", %2, 4V 7wm3
J—)V RS ¢ sk (170 : 41 : 39)%, &gt 3, tafurnae c IMEEERY — 4 1 4 Y 7T mr X/ — )L (80 :
20:2)%5 ARy MITFAAMBZEOENIRET 2FHRAL TRE LTS

Im. = & & &R

1. RNA DOBEZRHE
B2 RIS 9 F RNA 50 mg 1ok 3.15ml, 0.2 M Erisie@ng (pH5.3) 1.25ml, 1% 747 3 viE

¥ UNRF R RS LR
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7 0.50 ml 35 X of RNase C 0.10 ml (163 Bify) % hnz T 37°C THIG & ¥, 1,3, 6 3 L OF 24 B
g L.2ml 2B HL, chiczrrira i F27FA0T70a—L B (9:1)0.30ml #inx
TREALICEEZITOERSR & L,

2. EEEBEKE

srfEvE 1.0ml % 0. 1N 3FEsrh 37°C © 2 R (BRI X > T Uk d Lit/an 2,3~
BIRX 7 vAs Fealaes) % TM RKEE2ET DEAE-cellulose % 7 4% (1x17 cm) T4y

Table 1. Time course of mononucleotides liberated by the action of
RNase C on RNA

. . Ay units* at pH 7 Mononucleotides
IDCUb(a;(l)%I;Sglme - - liberated
Total nucleotides**| Mononucleotides €]
1 220 40 18
3 262 145 57
6 263 187 71
24 266 240 90

* One A,g, unit is the amount of nucleotide which gives an absorbancy of
1 at 260my in 1ml of solution in a 1-cm light path,
** Initial amount of RNase C digest,

BEL7co 2O T 2T L - THBETESE By vyBOMEER) OlEC, LrIESE
DFELWR 7 vAF FR—F Ll TEHIN S, LT TE/ X7 vAF FCHEYT RO Y —
7 1 &8, Rushizky & Sober m753:" (¥ UC DEAE-cellulose 7% 7 » Gtk LR
MLTER LI, HlRCAERE/ X7 v 4T
FERLIOZD HRBLYR T, ZOFEHET T
13, ARRANRIC LD &x v P90 %

A v
RE/ X7 VvAFFELUCHEREIR, 68%502. @® @

GuRf
W B3 o = % 7 v FEaR 300 ug (fmﬁ C)
T ZRILON—R—yu=< 777 5 —Chi T—ﬂnd ‘ ‘ .
Uteo BRIMO—PIa 1R T, Ay (MMM Of 02 04p,06 08 10
Ll £ M OGpOCp
b0tk 0.01 N Hig 5 ml % Fiu- Tl %, ¥ S Oup
0 ~ NE=N "’:’EL
BB HHEL CH=E/ X7V AF FREER Fig. 1. Paper chromatography of a mono-
Lico 7ok, &2y +o REER IO nucleotide fraction, First dimension, solvent
’ 1; second dimension, solvent 2. M, authentic
D pH2 ¥ 12123513 3 Asso/AssosAnso/Aseo 33 mononucleotide markers. Abbreviations: A,
G, C, and U indicate adenosine, guanosine,
O Asgo/Asggo DEITAEEEYE ORE & —B L cytidine, and uridine, respectively. The letter
. p written to the right of the symbol for a nu-
Tco B2ZRICE T/ X7 v A F FORERHIE R, cleoside indicates 3/~ or 2/-phosphate, or

both., Spots 1 to 4 were identified as Gp,

RhRT TOFRND, RNase C X RNA i@ Ap, Cp, and Up, respectively.

VEFR L CRISOME TR 27 = Vg s B 5
HEES R 203, BRUCIERSREEAYRIR V- L3R D ORI,
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3. 9 B B R
BR ORI 0. 1ml (§ 1mg) #BEeFIcFo E F 7TM [RFE 441y DEAE-cellu-
lose %5 2% (0.5x10cm) WREIVTC, Z7r~< 257 4 —%filcotc B2, 19 HE

Table 2. Change of base preference during

the course of digestion. 06 A
Incubation Mononucleotides liberated,
time Mole. %* 03;
(hours) Gp Ap Cp Up 0 ) . L n
1 31 13 1 5 2 B
3 86 46 45 28
6 89 67 59 52 1t
24 91 87 96 82 o
Qo0 h . . .
* Represented in mole per hundred moles of < 4 C
individual nucleotides. *
Yy, BMAOBEFEDOF ) TR 7V AFE ZAL\
JLORY X 7 LA F o LTS, 3 0 —
10y R¢ d p
R D GBI HICiIR ) X 7 v+ Fidd
QHBBIE, BAFA) TR 2L AT FOZM 05
oo & , RNase =V F e y ' '
VT —X¥ThbHIZLEHRLT5, Tube number
—7%, #2XA, BEIUOCOEYDOY — 7 Fig. 2. Elution patterns of partially di-
gested RNA by RNase C on DEAE-cellulose
i3, EEEOX 7L AT P/ XV AFFLD column (0.5X10cm). Linear gradient elution
X . was made with 100ml each of 0.02 and 1.0M
C— 7 OHRECAHE L T2 &3 X OHiE sodium acetate in 7 M urea, pH7.5. Flow

rate, 4ml/hr ; 4ml/tube, A, B, and C were the
1-, 3-, and 24-hour digests, respectively. D,
markers : a, adenosine ; b, cytidylic acid; c,
guanylic acid ; d, sRNA.

® DEAE-cellulose # 5 &% [CiRE I NI
Sl Enb 2,3-BIRe /X 7L AT K L
S e £ 2T RILED % B3 %A
JeR—R— g r< V574 — LV 4ATE (TF=y, 7=V, vy BIONTSTL) O
2-(3-) /X7 VFAF FEBEDIDT, ZOE—27132,3-Bike /X 7vAF FDO RBEWTH
5T LAER SN, M EDOEEND, RNase C i1 RNA 24 LT7 ) YEBIPL) I2¥D
2, 3Bk /% 7 VAT FRERT S & L ACHBL 72,

4. 2, 3-BRE/IXILVFF FOSR

L3 2, 3 DEBRBRICESNT, 2 /X7 vAFFE (BEFRE/ X7 v AFF+3-2/27
VAFF) BOBRRE /X 7vAF FEEEFIK LI VBRRE/ R 7 VAT FORER 5RKD
L, 3RIVARMIEYFOLTNIZNENIB IO 0B TH 7o Lichi-T, RNase C
CXBEIRE /X7 vATF FOFBEBIIFFICENC LR TE 5, £2TC, RBER=E/ X7
VAF FRREEE LT b RNase C I X 200 BEEL KD, Tiobb, BRE/ 2270vF
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Table 3. Hydrolysis of cyclic nucleotides by RNase C for 24 hours
at pH 5.3 and 37°C

% hydrolyzed to corresponding
Cyclic nucleotide
3’-nucleotide 2/-nucleotide
Adenosine-2/, 3/-cyclic phosphate 57 0
Guanosine-2/, 3’-cyclic phosphate 10 0
Uridine-2/, 3/-cyclic phosphate 6 0
Cytidine-2/, 3’-cyclic phosphate 0 0

F F#9 100 ug % &¥s k%7 0.05 ml i< 0.5 M Fpfie@ng (pH 5.3) 0.02ml, 1% 717 3 v ik
0.02ml, 7k 0.01 ml }s X ¢ RNase C0.10 ml (163 #4%) #hnz < 37°C © 24 B fEfEF X ¥ 7co B
WCERORD IS KA ML IR FARCEREL TR E Lic, RO 2R 2 ERICBMN L, 33
FRAWCER LI, 2,3-Bike /2 7V AFF, -2 /X7 v AF FRBION2-E /X 7 v A5 F
CHS T 28 ARy baEIkE 0.01 N R Sml & H itk BEELHEL TRk X v
*F FORERE KD (BB3K) ARG T TCRRIRT F = VBB L DMENG L, WCHIRS
7=V, TR ) SAMOIE T, HEEW I

J-= /X7 vAFF Tholco WBRvFo0 1.0
MBI DBEINTe o720y, SHLICEREYET 08}
BB EIR T/ X7V AT FAROEE A
06¢ C

pH #Zor), o pH T3 2 L 9@ Rf © 0 0 5 0
nandLhig, 04 0 ®) 8 8

5. SRNA & USHAER Y 7 —DHR oo, G o 0

\ 02r 0 0 0o 00 & 0

%500 g » SRNA, #1975 = L# (poly 0 o E
A), ) v 5 (poly C) 3 KO ) 7 ) O e Y
SR (poly U) iczh L4k 0.14 ml, 0.2M Fig. 3. Paper chromatography of §the¥hy-

PN H5.3)0.05ml 19 .. drolyzates obtained by the action of RNase }}

AFRRIR K (PH 5.3) 0.05ml, 197173 C on poly A (1), poly C (), poly U (3),
%5k 0.03 ml 4 X o RNase C 0.03 ml (49 84 and sRNA (4), developed in slovent 1. M,

authentic nucleoside and nucleotide markers,

1) Bz, 37°C T 24 BfifER & ¢t S
Rea L EKCEML, BEL1YHACTERLLE (GE3X), RNase C i sRNA, poly A, poly
C kXt poly U ownWFRICHERAL Cone DB LTc2s, sRNA 9@ LEWL 5 Th 5,

Iv. % £

BREE b TW % EYEED RNase 3z : A S TXTHBCH L T BREEREs §
foin\ngs, MEEES M (Base preference) R IOBIR=E ./ X 7 v A4 F FONER I OWTILE
FRIL-Tw3, Tihbb=y FUYDOEY, 5 xanE?, REOFEL™ OFERK I L mung-
bean DI ¥z » RNase M 11\ d RNA 5L C4HED 2, ¥- iR/ X7 v A F F&
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ERL, 7V VYBRE/ X Z7vAF FIIILRY-= /2 vAF FICOBIN32, ¥ I2oVER
£/ Ry VFAF FIXFEENR . ryegrass OIF L™, xv vy Y vDE®, INEOHR" I
IOV 7Y DT OBEZICTHRIBRE/ X7 v AF 2R T4EBO - /X7 Vv AF e
HRT %, FlctvEewrayd RNase A (Z4AFEOTRE/ X7 v A5 FEeERT50, hb
BT EEZ T IS\,

kB RNase (RNase C) (1 ryegrass /¢ Y ofEE L FRfic RNA 248 4D 2, 3'-
BRE/ X7V AF FERTCY-=/ X7 v A+ FRERTEIIDEE L BNENR 2, -k F2>
NEBD G OWTIHERTE e o Tco IHIC, ABRII=Y FXI7 v T—¥Th52, RNA 4
BOFMETEIE/ X7 vAF FE LT 7= VR EBRAONCTHER L Ico BIRS T = VRO WHEHE
BENZ 2 ryegrass'™, kv vy Y U BIONbUERr 2¥Y OBRICOVWTHHE I T
%o

—7, PRI D -7 v i FAERBEROMC Y- 7 vd5 29 Lo 2-x7v
FF P2 ERTIERDMONT VS, Lz, BLREICRNIcX ) 7 RNase DOFEME 3 EYC
Lo TN BEFIERY L ONE WD S LIEDOWTL, WERIREAEBLTER S ABROM
ZCE DL & ARE |

V. E #

K DR B RNase OFVEE A OBy REOBR LML, RNA 241
TV YEBIOEY) 32vD 2, F-Bike/ 2 7vAd5 FEERT 5, 2, 3R/ X27vasF
R 2, 3-BRiks o VvBa e E, DI -2/ X7 v AT FICHREN %, ABHRIT=Y Fx7
VT —XTh5, DROPMATIIE/ 27 vAF FL LTS 7 = VR EROCHEEI 2, %
7oA&EERL sRNA, poly A, poly C fs Lo poly U & 03 %,
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Summary

The mode of action of an acid ribonuclease which has been prepared from rice

bran is similar to that of several other plant ribonucleases, since the enzyme hy-

drolyzes ribonucleic acid to both purine and pyrimidine nucleoside 2/, 3'-cyclic

phoshates and has much more preference in the initial stages of digestion for gua-

nosine 3'-phosphate linkages. The enzyme slowly cleaves mononucleoside 2/, 3'-

cyclic phosphates, except cytidine 2/, 3’-cyclic phosphate, to their corresponding

3-mononucleotides, The predominant action of the enzyme is endonucleolytic.

The enzyme also hydrolyzes soluble ribonucleic acid and the synthetic polyribo-

nucleotides such as polyadenylic acid, polycytidylic acid, and polyuridylic acid.



