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Mamoru Sugiura, Manzo 1lto: On Nucleodeaminase

Introduction

Significance of nucleodeaminase in vivo

Distribution of nucleodeaminase in vivo

Determination of nucleodeaminase and nucleic base
Crystallization and purification of 5/-adenylic acid deaminase
Physical and chemical property of 5/-adenylic acid deaminase

On industrial application of 5/-adenylic acid deaminase

S B L S R I

Preparation of industrial nucleodeaminase

1. # £

Kk O FOFEERD 7 3 2 /KR BERL, 7o ®=7%HEHT 585X, —fic nucleodeaminase
(5 LT deaminase) &\ N 5. deaminase |t 19044F Jones 23R D AFABBHICEIEIEEDR 7 T 7 2o
722 LARBUTLE, WML bR TE. £ LTI OMHITIL adenase, adenosine deaminase, 5/-adenylic
acid deaminase, 2’/-adenylic acid deaminase, 3/-adenylic acid deaminase, guanase, guanosine deaminase,
guanylic acid deaminase 7¢ FFEABHETHI LMD E DN LR olz. TR HD deaminase D 5 b, IE, KK
LROAHARBIZE bRV TENEEIND X 5T/ o7 inosinic acid (5/-IMP) OB IZBWHhTW3
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adenylic acid deamiinase 125 % L < BRI T Y, Schmidt 551928 EFHRTRBYO BB,
DO EZE N T\ % adenylic acid (3/-AMP) 2EOMEOT TN T, 7 2 2 #3213 5/ -IMP &3
B\ 5 EERY S LT LE, Conwayz,) Kalckara,) Nikiforuk4>l‘9 Tk DY XD BRI adenylic acid deaminase
DEENHERI N, ZOYIBENEHCOWTHEINT WAL, FRERLECRES khotz. LI AN,
195745 Lee, (2% 5 DBKEIN S OBEOBAIC BRI L, HRREREA Bl CEE AT L\ HR &5
ELTWA.

i, BTS20 1 BAOHR ) L EBLAME BRI, FERTAE® > < DS E5 2 ATP (adenosine
triphosphate) 232G DT 575, 5/-IMP & LK EME h 5 L &2 Hrd, ZORRBIWBAH ALK 5/ -

Nucleoprotein
2 4
Protamine Nucleic acid
or RNase
Histamine DNase
mononucleotide
Mononucleotidase
) 4
nucleoside Hs;PO,
Purine .
o }nuc16051dase
Pyrimidine
1 .
~ Nucleoside
(Purine base ) <Ribose >phosphoryla\se Ribose monophosphate
— )
Pyrimidine base 2-Desoxyribose 2-Desoxyribose monophosphate

Fig. 1.

Digestion of Nucleoprotein

Table 1 Component of Nucleic Acid

Nucleoside Nucleotide
Base (Base + Sugar) (Base+Sugar+H3 POy) Source
(6- Ai(iir?gg)ﬂiin e Adenosine Adenylic acid RNA, DNA
Guanine
2 (2-Amino-6- Guanosine Guanilic acid RNA, DNA
-2 hydroxypurine)
= - 0 <
A Hypoxanthine Inosine g Inosinc acid Adenine
(6-Hydroxypurine) Hzi%(zxanthme desoxyribo- Hypoxant?il(lilgtitcilzsoxy- Oxidative deamination
Xanthine Xanthine riboside Xanthine ribotide Guanine
(2, 6-Dihydroxypurine) | Xanthine desoxyriboside | Xanthine desoxyribotide | Oxidative deamination
Cytosine
(2-Hydroxy-6-amino- Cytidine Cytidylic acid RNA, DNA
g pyrimidine)
= Thymine
‘g (2, 6-Dihydroxy-5- Thymidine Thymidylic acid DNA
= methyl pyrimidine)
[ Uracil
(2, 6-Dihydroxy - Uridine Uridylic acid RNA
pyrimidine)
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7
AMP »% adenylic acid deaminase DYEA% 5iF, 5/-IMP it/ o/ b D EHEE L. T2, BEIZ a4 HHEPO
5’ -adenylic acid deaminase % Lee D FETHHIL, FOHEEAREL THW 5.

)
—7F, HYEDENTS deaminase DIFFEH 27 H T/ TH Y, taka-diastase H1¢D deaminase 1t Mitchell

9) 10)
5, Kaplan, ¥ XUHERBICL VIEREH, ZORRLENEES#ESIN TV 5.

Z D & 51z deaminase OLFUTEITEI < LM I o2 H D,
MEEBLNTEDZ ENHR/FTEDL L ST ol

8)

IR D B HHEED deaminase DR

CORMTIRZD L S ITHHE HUT W5 adenylic acid deaminase & Huly & LTFODEMKNIE RIT 253,

RO, ERE BROTEREE, fRb HRPIOCEOTENFRTOWT, BEE TORRELBET

5.

RNA

--- RNase

Oligonucleotide

---Phosphodiesterase

Ribomononucleotide

--- Nucleotidase

H;PO.+ Ribonucleoside

f
NH:

N
Adenosine N §
vy

. . Ribose
Adenosine Deaminase

OH
N
O
NN I}’

Guanosine

[]
NHZ
7>cu

N
!

OH I .
= CH Cytidine
! N 0=C \l\ll/
N i > Ribose
—NH, H2NJ\\I N NH; {----- Cytidine deaminase:
L
|

Ribose

N/j Uridine
oy

1
Ribose

Ribose
OH
N
N/I
WY

Hypoxanthine

Xanthine Oxidas& OH
: N

L
HOMNYN N

Xanthine

Xanthine Oxidase l

OH
7 N
N XOH
Ho):NIE

Uric Acid
Fig2.

¥
OH
N
W)
I
HaNK AN HONy

—NH;

v [
OH  Ribose-1-phosphate

. Uracil
Guanine

Guanase
OH

N/
HOJ\N Dihydrouracil

|

H:NCONH CH:CH.COOH
J AUreido-propionic Acid

H:NCH:CH.CH.COOH + NH;: + CO.

F-Alanine

Methatolism of Nucleic Acid
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2. Deaminase D4EAERICHTHEE

AYROREAEREAMAECI VEAESL L CREE L2, Bl BIrhOKERRC LD TOR
SRR T E TN TIMRAICAS. |

D kAR h Tl A o - EDpurine ;Y pyrimidine HED 5 b,  FEEKERICAD 5 HHDiE
:adenine (Fiz RNA 1z, DNA izd\w) DA T—EDEE T guanine &L L —IL ot I, fholEH
TEERREEETE I B,

BEoR D% Table L i3, ¥/%0EERNCRIT HLHREY Fig2 wiRd. ZORESEERH
4zi% deaminase 23N EHBE T dH BHH D hdibi 3.

# 72, 19574 Cook 5 & Sutherland 1z & » TH R X7z cyclic AMP X Sutherland HOHIFEIZ & b, ZhH
FOVE T & BEERITFHEED 2 1 = X 2O TRERRE AR LTS Z LRI A, Figd i X2ox

OH NH: NH-
N JL
C%H-CHz-['\IH KN ¥ \N h
OH CHs
?
Adrer}alme u 0 HO- P-0-CHzq
i S H H | H H
g H OH ¢ H
(Cyclase) \é)—_ilo OH O OH
N AMP

O cyclic AMP

Deaminase

OH
J N
X

€ —— e —

b o m e —

lv[ ++
ATP g
et
Dephospho-phosphorylase-kinase
|
\ 0
i T
: HO— p—O0—CHzO
! 1 H H
_v. oy H
Dephospho-phosphorylase ,— — Phosphorylase OHOH
t IS
? : Glycogen IMP
‘ Lo l
!
|
Phosphorylase Phosphatase XMP
Glucose -———— G6P T/ GI1P GMP
GéPase Phosphoglucomutase

Fig3. Relation between Glycolysis and Hormone
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B2 X LHR LI SDTHhBA, adrenalin 2[R 53 glucagon,

nin,

7oVE F 1% phosphorylase RTdh 5 = E RN E TN 5.

ZO k5w ATP X b Cyclic AMP &7y,

AMP & T IMP &7 b,

IMP X b AMP. XMP. GMP 2Z&BEINTINSDRHMREEMA LTV S.
deaminase (T EHBE 2R EZ T LTV A,
3. 5/-Adenylic Acid Deaminase O 4{ERF}FH (DL T

ACTH, TSH, GH, #if|RR+,1E >, seroto-
acetyl choline 7¢ & DR AR EDEOLEMAL COERBEOMENET A2 ENRWHEEH, 208D,

HARCE BN, DECELTT

X KRB W T L.

HEARNIIZ RN T deaminase [ XIZFHMEBICELET 52 FCEWOIXERGTE, FE, plasma Sicidiz L A,
EFELRRW.
Tablell. The Distribution of the Deaminase in Tissues
M. adenylic M. adenylic
Tissue acid deamina- Tissue acid deamina-
ted at 1 % ted at 1%

Alimentary: Glandular:

Appendix 83 Spleen 14.8
Jejunum 6.6 Testicles 16.5
Peyer’s Patches 12.1 Salivary glands 9.8
Duodenum — Suprarenals 15.5
Duodenum mucosa 14. 4 Pancreas 3.0
Jejunum scrapings 11.6 Thyroid —
Colon Kidney 5.6
Tleum — Ovary 5.6
Caecum — Liver 2.8
Pyloric mucosa 2.2 Pituitary 24.6
Stomach muscle 5.1 Nervous:

Muscular: Spinal cord 14.8
Auricle 9.4 Brain(Whole) 12.2
Diaphragm 108.0 Cerebral cortex 15.9
Ventricle 2.8 Pituitary 24.6
Stomach muscle 5.1 Sciatic nerve 4.8
Skeletal muscle 1145.0 Respiratory:

Circulatory: Lungs 6.0
Auricle Miscellaneous:

Whole blood Embryonic tissue 10.7
Artery Bone marrow 9.7
Ventricle Uterus 6.5
Plasma Skin 0.0

Bone 0.0

The units in which the deamination is expressed are ug.

N/ml/min.

for the original tissue. Tissues.

ground with quartz in 20 vol. water. To 1 vol. extract plus1 vol. of 2% nucleotide. pH 7. 0. Room temperature.

TableIl. % Conway ¥ L ¢ Coollile) MK R DR FEMEERIZDOWT deaminase JJ# L2 DT H . ZODF
Bb b B BN D & 5T deaminase X EFNIBWTIERRCLWEFICH o THEAELTWBEZ LIZd & 50 Th.
B, T HERBHE = 2 VF -RBOEHR LT TH v FRINC deaminase 235 { FEE LT 5.

4. Purine Compounds ¥ LU 5/-Adenylic Acid Deaminase O F 8%
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deaminase DERICIX, BHET D7 > E = 7R ERT 5HELENRBINA Y b VREIET 2HHEHS 5.
AIBERBREC EEL CHERCEMICL S L0DT, BERS o iESBREOHERFAIN T .

5RO differential spectrum % Ff U purine {4 % =& L, deaminase iEMAHET 55543, 19464,
‘Copenhagen K2 (5> <—#) D Herman M. Kalckalrz)kl OISR BN, COFRBERBD TN HE
THBLEABNTVEHOT, ZIRBEOERDO—HEMAL, HECHELEETAEZ L &%ﬁzot)amﬁgﬁm )
=, ZRBZ Lttt 5.

4-1 Hydroxy purine {t§¥DOEE

Table II (& hydroxypurine ¥ molecular extinction coefficients (¢ ) %5 J:7* absorption maxima % % & 7z

HDTH 5.
Table II. Molecular Extinction Coefficients of Hydroxypurines.
Compounds e x1074 Maxima PH Bibliographic reference
Hypoxanthine 0. 85 249mpu| Water Holiday1®)
Hypoxanthine* 1.05 250 7.2% Kalckarl2)
(Synthetic)
Inosine 1.33 247 2 Gulland and Holidayl4)
7 1.18 250 2.7 Kalckarl?)
Xanthine 1.1 270 Water Stimson and Reuter15)
‘Guanine 0.9 250 6.6 Heyroth and Loofbourow16)
Guanosine 0.8 250 7.2% Kalchar!2)
1.35 250 Water Gulland and Story1?)
Uric acid 1. 22 290 7 Stimson and Reuterl5)

* Prepared by Dr. E. Bueding Western Reserue University.
* Glycelglycine buffer, PH7.2, 0.05M. Correction was made for absorption due to the glycylglycine.

I HDOEEWIEE 200~200mu DRMNTHEB TS WTH  E
Bz, 10,0004 515, 000 % 772 3. 12~ x10°
LAL, X QAT O THIUE hypoxanthine Oz o
DFFEMKIE 250mu (2 8\~ T maximal absorption #7F L, REE
12290mp 123\ THIR & — & 5o 8
ZDESCRINARY PR 7 5 D T, %0 extinction

6L o—o Hypoxanthine
e o . Xanthi

«changes (4 E) %##[E+ % = iz & b hydroxypurine {¢, & ¥ :c:x. Uixilz ;nceid
HERT D ENTE 5. 4

4-1-1 Hypoxanthine O & 2

Hypoxanthine (0.5 to5 y per ml) % 0.1 M-glycyl glycine
buffer, pH 7.5 721, BEELZHFL, K5 L7 xanthine . 2‘:0 : 2;50 : 2;30 L 3'00
oxidase % 10~20 7 FINL, 4E % 290mp & 248mp o THIE Wavelength-m,z
+5 Figd. Molecular extinction curves for

) hypoxanthine, xanthine, and uric
4-1-2 Inosine O E &/ acid

Inosine | hypoxanthine riboside “C & % s & ribosidic linkage



i % FELB: Nucleodeaminase {22 T 15
Table IV. Optical Constants of Hydroxy purine Reaction*
Hydroxypurine, ly per ml Enzymes used 4 Eszq, 4 Ez;y 4 Esqy 4 Esys
Hypoxanthine——suric acid Xanthine oxidase +0.080 | —0.007 —0.030
Xanthine—uric acid Xanthine oxidase +0.066 | —0.053 0
Guanine->uric acid 7 # + guanase | +0.048 | —0.025
Uric acid—allantoin Uricase —0.072 —0.023

* Extinctions, measured in 1 cm, cells.
TableV, Determination of Hypoxanthine

pH 7.5, added to hypoxanthine-free liver filtrate and
Enzyme xanthine oxidase (10r of protein per ml of mixture) added, Oxidation to

Solution of hypoxanthine in glycylglycine buffer,
saturated with oxygen.

uric acid.
. . 4E 290
Concentration of h}lrpoxanthlne
(r per mb) Experimental (observed) Theoretical (calculated from TableIl)
2.2 0.162 0.176
3.3 0.270 0. 264
5.5 0.431 0. 440

/KR LT A+ 5 hypoxanthine & EiEiICEET 5.
&I X 1 iEBED hypoxanthine & riboselz 3R X 5.

inosine OZEF T 0. SN-HSO4 HC 3 EE&RH#T 5 =

Table V1. Determination of Inosine

-

Inosine added to oxygen-saturated glycylglycine, 0.1 M, pH 7.97. Addition of xanthine oxidase did not
«change E290or E248, Additon of nucleosidase caused the recorded changes in E.

Inosine present l 4E290 fnosine® calelated 4E248 fnosine* calculated
2rperml | 40,076 1.97 per ml —0.033 2.2r per ml.
4 +0.154 3.9 —0.064 4.3
6 +0.216 5.4 —0.095 6.4

* From the data in tablelV. 0.505r of hypoxanthine per microgram of inosine

4-1-3 xanthine O F &
Xanthine (% hypoxanthine & FREAFER IV EET HZ LN T& 5. HIH, xanthine 12 xanthine oxidase %fE
FX¥EEE L, xanthine 3 L OVREED 248, 270 B r 290mu ODENBEHET 52 LR T 5.

4-1-4 Guanine O FE

Guanine (% guanase & xanthine oxidase DEfIC X D REE & L, 4E290 (+0.048) 3 X vt 4E270 (—0.025)
L DERERT 5.

4-1-5 Guanosine O E&

Guanosine % nucleoside phosphorylase, xanthine oxidase Kz 7* guanase MYEFIC & b FREE & 7z L guanine & 7]
BETETERT 5.
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4-1-6 REOTE .

IRERIZ P R L SEREAMA(ET B 2% & & TRESBRINC & 5 k&b~ 5. Hib, 4E200 2ELIR
aERT .

4-2 Adenine {t§¥DEE

Table V. i% adenine {LA¥D extinction coefficient Z/RL72 D THBH. ZDENHb A5 L 5T adenine
BBV EA LA LAY FVERL 260mp @ RIUBAEHT 5. FOREERITIE L.OX107! T 5.
adenine {L.4 7 % 7E B 512td deaminasei & » hypoxanthine L& #)ic 22 . €O spectrum shift % FIfE L CER
THZENTXS.

Table VI Extinction Coefficients of Adenine Compounds

Compound e x10°4 Maxima PH Bibliographic reference
Adenine 1.42 260 7 Gulland and Holiday4l
Adenosine 1. 43 260 7 Myrback et all®
/7 1.51 260 7 Kalekar12)

5-Adenylic acid 1.58 260 7 Kalekar

Adenosine triphosphate 1.49 260 2 Gulland and Holidayl4)
” 7 1.35 260 11 7 7
” 7 1.6 260 7 Kalckarl2)

E
o—o0 ATP
| =— IMP  Conc.4X10 ™ *Mol
. 807 x—x AMP
500
.70
. 60 . 4004 - 400
E i 5= —
sk | £E265= —. 263
.300-’ AE240=+. 142 | 300 E;
. a0 | ;
N L
.200 Lo e
.30+ 10.0 7.5 5.0 2.5 0 'fl%(lm\
25 5.0 75 10.0 gl N,
b ' Fig 6. Optical densities of mixtures of
\ adenosine and inosine at 240 and 265mpu
. 10 1 L1 L L LineE 265myu shows the rate of decrease:
300 290 280 270 260 250 240 230 in density at 265mpu which would result-
Wavelength mu from conversion of adenosine to inosine,
Fig 5. Absorption curves of adenosine while Line E240my indicates the expected
triphosphate (ATP), adenosinemonophos- increase in density at 240mg due to such
phate(AMP), and inosine monophosphate a reaction. Concentrations are given
(IMP). in micrograms per ml.

4-2-1 Adenosine {t2HDOTFE
Adenosine (4 ~167 /ml) % 0.1 M-glycylglycine (pH7.2) i &%:L. adenosine deaminase % 0.12~37 /ml,
flx%. #1T 26bmp ORROBES%#BIET 5.

4-2-2 Adenylic acid O E8
Adenylic acid {Zmuscle deaminase % {#f§ L T inosinic acidiz:%. 4Ez¢5 2HIETHZ LIT L VERTX 5.
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. 600
w450
©
[a\]
4
| -3001"
L1501~
| I | I
4 8 12 16 20
g Adenosine per ml.
Fig 7. [Illustration of the proportionality

between decrease in absorption (4E265)
and adenosine concentration resulting from
enzymstic conversion to inosine.

~ AE265

. 280
2a0k 14. 07AMP /ml
. 200}
L1601~
7.07AMP ;1
J120f
4]
£
-
2
.08} %
080 1 350AMP/ml |
i
<0401 L 757AMP /mi
I L1 1 1
0 10 20 30 40 50 60
Min
Fig 8. Time curves showing the fall in

absorption (4E;gs) resulting from the
addition of muscle deaminase to varying
amounts of adenosine monophosphate

(adenylic acid). proportionality between
final 4E.¢5and adenylic acid concentration
is also shown.

Table Vll. Microdetermination of Adenosine

aliquots (0. 106ml) of adenosine solutions (1and2 y per ml) in 0. 1-M-glycylglycine, pH 7.5 were pipetted inta
2 x10mm. quartz cells. Adenosine deaminase (0.2 y of protein in 0. 003ml) was added.

4 Ezgs ’ Adenosine found 7y Adenosine presont 7
—0. 030 0.12 0.11
—0. 053 0.21 0.22

4-3 Deaminase O TFE

Adenylic acid deaminase 1% adenylic acid ##E & LT
W, dEzesmp HEIETHZ LICL DERTE 5.

4-3-1 FEEROEHHE

Bk B ORBORT, T HEAT* 5 EHE I Figd.
DZELT, HE 260~270mp OHFE TIXRE R ERER &
721, deaminase DEIECHERHTE 5 Z Lot 0.

4-3-2

BEREHAREL L 5 &3 5 BEHE % 4E. 265 53 0. 10041
b Eic—ERY 7Y o r L, BEREKNST 5.

10ml 7 H B 385/ AMP ( 5mg/ml) Iml. M/15
pH5.6.  2ml % Ak 37° CI5ZRIRIG

AlEZE (Aspergillus Deaminase)

phosphate buffer.
IED. RIGKTH,

1
20 40 60 80 100

Relation between O. D. and
AMP concentration

Fig 9.

EHbic2% PCAdml iz TRExRE 3. RIGELEKI D 2ml v 7y 71,
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100mliz fill up #, PHE 265mp I CHHE AT T 5.

Rz 0 BEFE A & L CRIEED 5/AMP Iml, phosphate buffer 2ml, 2 % PCA 4ml % 10ml & H BN HBRE C v
7Y r L, 100ml wERSEECHET . ER®RIZ 40D265=0.03~0.130 TH 5. ZOWEETRD

BIRELIAR (T VEBEETRY ] ZETHS.

5. 5/-Adenylie Acid Deaminase DO5H! & #ERiL

5/-Adenylic acid deaminase O¥EENEE < DIFFLBC L W iThhbh TW5HA, C TXYA-PIN LESI% DFEBY
HBLEERNT D2 LT 2.

W v XOEEYY, EbeHRt s vl LEESEs. 2LTohg 0.06M KHPO,: 0.3M KC],
0. 09OM-KH,PO, % 4% PH6.5 DMK 3.5 15 & & waring blender © 134 ® Y 274 X35, 1RHEE

(#3°C) @y (1500xG, 30min) U, EESREEHMHT 5. BEIBORKCERIE LTS 5.

(AR S, R E K TI0RBR L, 1508 (30°C) #y +— 7L A THMd 5. thili 0.5M-KCI
BRC e, BEOEELS5% BT 5 (EF 200ml/100g muscle).

IEGE: - OEEER TM-MgClolsi iz, 0.02M oEEicl, 1M-K,HPO, /E¥ic< pH % 6.8 i
W45, ZOE 1000ml %21 D —»—T50°C, 2 3REMEL, 3°CE Tt sl (1500 G, 30min)
+5. i 0. 5M-KCl /AR EE L 45°C wingt, 4@+ 5. @mOogsnaxa L, 0.oN-HOAC FA#< pH
% 6.5 1233+ 5 (@ 100ml/100g muscle).

Tk — UDE: pHIARM A —2°C @H], B%7ra—Lxd oL b T % hbETML (—2°C), By
WL, FEred%%7va—kiizT28%icts (—5°0). @EgHEE L TEE% 0. SM-KC IR &L,
EABE#0.5% %+ 5 (@K 20ml/100g muscle).

WiZ3E: pH6.5, 3°C K CHRZDE %17\, B 1. 26~2. 26M OEERF kT 2Xox & b, 0.5M-
KClAR e, BEEEEL 0.5% i+ 5 GEY 10ml/100g of muscle).

(Erepr 3 : 0. 02M-KCl %50 1058w L, 3°C o T 8 BefEMT ¥ 5. ik 0.5M-KCl iw e L, &
HEE Y 0.5% BT %5 (@K 5ml/100g of muscle).

BEER B VS 2 A OVATE: BB VY 2 45 Uik Keilin and Hartree O GIETHHEL, 4D 2ml cfE
%9 10ml %%, 0.5N-HOAc 78T pH6.5 w1, 3°C T 0o Hdnt=0o L, ¥ voEED 0.3
M-KCl /AW CREE L, Zucs v ED pHS. 5, 0. 08M-K; HPO, /5H T 2 [Al/5#E$ 5 (AHERR 3°C, 2 BEf)

Table X, Purification of 5/-Adenylic Acid Deaminase
3 Kilos of Rabbit Skeletal Muscle,

Fraction No. Total protein| Total units {Units per mg| Purification Yield
mg Percent

1. Muscle extract 340, 000 3, 730, 000 11% 1 (100)
2. Low salt ppt 168, 000 3, 360, 000 20 1.8 90
3. Heat-treated fraction 49, 500 2, 470, 000 50 4.5 66
4, Ethanol fraction 3, 960 1, 270, 000 320 29 34
5. Ammonium sulfate fraction 1, 320 960, 000 720 65.5 25.5
6. Low salt fraction 850 930,000 | 1,100 100 24
7. Ca phosphate gel elute 120 540,000 | 4,500 410 14.5
8. Crystals(Ist crop only) 18 183, 000 | 10, 200 920 5

* This value is not corrected for the inhibition caused by phosphate(25).
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%% deaminase: & HTEM OB 2 £, pHS 0 iwfHE%K—-3°C L, B 7ira—vk 0.1 REER

L2ibw o Wiz s, @BOOHEL CTE&Y % 0. M-KCl 0D &Iz &/ L, BEHOREMEKRE 2L 5. &

NEBHELENBY S VBHT 3 LEENTHT 5.
6. 5/-Adenylic Acid Deaminase O¥3fy, {LBHIME

6-1 EHEIERM
5/-adenylic acid deaminase MFEBEFFRMIZZOEFIC L Y REELD,

minase 2 < &~ RIEAH.

INERLTDHETFDLITHS.

muscle deaminase | Aspergillus dea-

Table X. Substrate Specificity of Deaminases

Investigator Origin Substrate Unsubstrate
Kaplan® Asp, oryzae 5/-AMP, 3/-AMP 2/-AMP, TPN, Adenine
ATP, DPN, ADPR 3’/,5/-Diphosphoadenosine
ADP, Adenosine 2/,5/-Diphosphoadenosine
Nakanishil0) Asp, oryzae ATP, ADP, 5/-AMP, NAD, Cytidine, 2/CMP, 3/CMP
NADH, FAD 5/CMP, Guanosine, 2/GMP
3/-AMP, 2/-AMP, 5/Deoxy- 3/GMP, 5/GMP, Adenine
AMP, Adenosine, NADP, NADPH,
Deoxyadenosine a -Glucopyranosyladenine
B -Glucopyranosyladenine
Nara? Carp 5/AMP 3/AMP, Adenosine
Leed Rabbit 5/AMP ADP, ATP, Adenosine.
Adenine, 2, 6-Diaminopurine
2/AMP, Cytidine-5/-phosphoric
acid, Guanosine-5/-phosphoric
acid, Histidine, Lysine, Creatine

6-2 BRILFHMEH
5/-adenylic acid deaminase & —fRICE@E pH 136 L TH D, FEOHNFA L BI VO 7=F kb HEX
b ZEPH XEH pH ORiTThH Y, EBTRKBERPZTINLRVEETD 5.

TableXI. Property of Deaminases

Opt. pH | Opt. temp. | Stabilit. pH Inhibitor Actibator
Kaplan® | Asp, oryzae 6.3
Nakanishil®| Asp, oryzae 5.5 5.5 Cutt, Ag*, Fe**, Hgtt
Nara7) Carp .6.41:: 4OOC Hg++, Zn++, F_, ‘COO—’
buter ) CooH' | ATP
PO4~~
ICH,COOH, PCMB
Leeb) Rabbit 6.4 Zn**, Cu**, Fe*t+, Ag*
succinate .
<bu For ) Orthophospl‘late, Pyrophos.
phate Fluorid, P-Mercuri
benzene sulfamic acid
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TableXl. Physicochemical properties

Lee® Nara”
Diffusion coefficient 3.76%10"7cm?, sec!
Sedimentation constant 12.29x 10" 13sec
Molecular weight 3.2x10°
Isoelectric point pHb5. 6
Ratio, OD280,/0D260 1. 11 (suecinato)
E%?m at280mu 16. 7 (succinate)
Emax 275~276mu
Nitrogen content 16.5%
Michaeris-Menten constant 1.43%x10-3 1.52x10-3

(Km)

Velocity constant(k )
Turnover number

Energy of activation
Energy of inhibition
Order of the reaction

(pH6. 4, 30°C)

6.67 <10 2sec™!

598, 000moles per mole
Proteine per min

10, 500cals/mol

96, 000cals/mol

(pHS6. 4, 30°C)
4.46x10"2sec™!

8. 000cals/mol
123, 000cals/mol

first order reaction

Deaminase O T #pFH

R, BREEOSERFERICE bW,/ v U BEEEIRE (ELLS2H 5.

Inosinic acid

Fig. 10.

Hypoxanthine Riboside

|
1

Inosine Fermentation

Process of Industrial Production of IMP.

—  Yeast RNA Emulsin or NH; - M0 ( Guanosine
L Adenosine
—TN—,
<— Enzymatic Hydrolysis Adenosine FermentationJ
5 —GMP Phosphorylation
L,
, Phosph i .
\5'—AMP osphorylation 2', 3" —Acetonated Adenosine _-—
Deaminase
5'—IMP Phosphorylation 2',3"—Acetonated Inosine

5) 7>
5/-adenylic acid deaminase DYEAIWEIZELHE Y X< bhos T\ TN, & Z Tk Lee & Nara

DOWHFEF — 2 — BT D& LD 5.
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4 7 v VERE 1847 4E Liebig I© & Y 4 IRHHHIES H#)0 THEI NI{LEH T, nucleotides DR TIXEERIC
BAIESRRINLZLDTHS. Lard, D nucleotides 1XEHEDEMI S B\ MIEER I L AIKSBE X b
HERT B0, 47 v U BRREEHRS SHEBHINIETHEENTH D, FhE, LENEA 2 v o BROsIE
b o EBMEBETTRbN TN, KRRIEDOESFE & i OV FHERE VESICA —2 FRNAREETE %
X oloDTHEZ A —2 b RNA VW, ChEBERcL YL AMP X 0°GMP &L, AMP %
FTIF—LRE BT I /L IMPLF280EEAAWBNS L 5 Tk oz,

iz, BMIEDRX I VA4 4 FREOZMEAFREIC L b\, E#E adenosine % 7-(% inosine #8LEL, hx
BRI L b B L < IMP ¥ 71 AMP %-5< b, AMP | deaminase iz £ » IMP & 3 580EHERBERIN

D0OHBH. WIFhIZ LT3 adenylic acid deaminase (%4 7 ol
CHBLEC DEABRCARETETRAShBC kB ). N o
5/-nucleotide (AT RIkHEART O Figll. 0 X 5 icts M
X—C¢ , 1C
#23 purine ‘TH Y, 6/ OH, V) K —-2D 5/ (LY LA NN/ \N/
19) 20)
FELTWAZ ENBETHHE EREA, FE Btk oT 0
AHDBNT WS, HO-P -0—CH.
! o 0
8 TI#HA Deaminase D&k OH 41(:\}11 Il-I/Cfl
T3 deaminase 3% I {9 BEEH 2B Aspergillus B X HC™CrH  X:iHSIMP
21) . OH OH X :NH: 5'GMP
EINDLDONHACBNT WS, EH LIS Aspergi- X :OH 5'XMP
lus BO—ERE, HERNHCRPIEBET 5 EROMLS Figl]. The Relation between the Taste
75 5. and Construction of Nucleotides
10004 604 5- 2.0 500+ 47
900
800- 504 441.6- 400- -6
700 pH
6004 404 341.24 300+ / / v <15
500 / ,'L/-/——Posphatase
400 304 2-0.8 200 F fr/— Amylase dy4
Deaminase
. ; =1/
~~ qU.)) g gf)) .:ac 3
Y sF s F =% T
< 8 < =] OE fd 1 1
E & a _§ X 20 40 60
<G a m = S Cultivation Time (Hr)
Fig. 12. Culturimg Time and Formaton of Enzymes

The value was expressed as dried matter



22 i BEEBRELE Vol. 15

Aspergillus B33 /17 5 deaminase £FEFER & o TW5HA, NEA / > U EBELED & 21T, FONEXET
XEDIFRELZLDLTEATED, INHOBROBRENEEL 5.

ZNBD H b ribosidase | XFEHRIC & D AEFEREM ARV ED, ¥R, pH Aithidd deaminase, phosphatase & 5
AD CRMEIL 7c\ A3, phosphatase (3 deaminase A TIEEL CEEXINADTE OB ZELY HI-2 5. £
CTHEELIL, C OMERRD DT DHREL T LI SR A 4 IR R LT B C & R

HRIIZOWML TH 5.

Table Xl Procedure of Separation of
Deaminase and Phosphatase

deaminase
H. SEmmest—on N Deaminase Phosphatase
/j/\ > NK 1\> Activity [Recovery| Activity [Recovery
\ N | Enz Soln.-1 |++-125u/ml 100 | 15u/ml| 100
T
HO—P"O CH, ribosidase i Duo. CS101-Na 1
| 0 USSR 120u/ml 9% | 1lu/ml| 6.7
‘OH [ XE225-Cl \
OHOH AMP v
1 Enz. Soln.-2 | ------ 120u/ml 9 | lu/ml| 6.7
phosphatase » I
| Conc. Enz. |- 1500u/g | 33.6 | Bu/g| 4.7
b

EE DI ED X 5 i adenylic acid deaminase #FE (k2 L, HEENERT 5257 e +DERE, TEE BER
DRSS, 7SO HMEYDEFRET S deaminase T OWTCEITE TOMREBIEL Thiz. BRI TH
<, LindE2BUT deaminase DIFEAERILL TE/2DT, IEWFERD 5O HICIRD deaminase DfEFRAVEE T
bELHEIN, CATEANCHEERNBIAERT 20425 ERENWEEZZLND.
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Jinkichi Yoshida: On Private Brands
Preface
Definition of Private Brand

Development of Private Brands

= b

Retailers’ Private Brand Policies.
(1) Reasons for a Retailer’s Private Brand.
(2) Prerequisites to a successful Private Brand Policy.
5. Wholesalers’ Private Brand Policies.
(1) Reasons for a Wholesaler’s Private Brand.
(2) Prerequisites to a Successful Private Brand Policy.
6. Manufacturers; Private Brand Policies.
7. Conclusion.
1. F
Brand (FGiZ) &%, CEXFORFEIIEHTIEHE LRI —~E2ZONT, feFoFhEXFILTH
WAL, R BE. if:biChB@%%W%h\%%l)f:fi L, A% <o Brandit, Brand O SN 7-755,
% )5, (branded goods) OEHKE L EHTS. 7 XY #Tik, TESY (battle of the brands) 1%, T,
A — 5 —DEZEER, T/, “National Brand” BOBFHEERTHDH TR, ThbE, REEFEDH
EE, T7/4bb, “Private Brand”, it k7 ~ — > (chain store) DBrand & O#SE4* EHRL, LMHLBIET
13, BEOBSREAEINTHS. 79 X X —ax (G. Christopoulos) Kif, “Private Brand (%, BHE®
V=T FALTDE =« F=R"L o TEDOREEFEL, FhNUF 4 (P Voutin) Kik, “NEEMm
DE2I7V UV FPELTEZOEZEIBRAL TS, MEEGOEES, HAEZ72)HETERRWECERD, L
ReioT, INHOBHECOVWTHELH—-CHiTFsZ L3R Tod s, Lal, brETY, EEESUSE
(Voluntary chain) %, ItREIHABHER LT, %0 Brand 25#HE bR 374 Y, NLUOBENED NIED TWL

(F#1) ZEE=HR: BHEECE p. 139



