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Studies on “Uni-Shiokara” - V1.
The Nucleotide Composition of Fresh Sea-Urchin Gonad

By
Masayuki Kochr

As a series of chemical studies on “Uni-Shiokara”, a kind of fermented fish paste, the
fatty acid composition of lipids from its raw material, i. e., sea-urchin gonad was reported in
the preceding paper'. This paper deals with the nucleotide composition from the same
raw material.

The acid-soluble nucleotides in the fresh raw material of three kinds, Strongylocentrotus
pulcherrimus, Anthocidaris crassispina and Pseudocentrotus depressus were fractionated by
means of an ion-exchange column chromatography.

Separated nucleotide was identified with its absorption spectrum, its elution pattern and
the results obtained from the subsequent separation by a paper-partition chromatography.

The results obtained are as follows:

1) The major nucleotides found in fresh sea-urchin gonad were generally cytidylic,
adenylic and guanylic acids. A small amount of uridylic acid, adenosine diphosphate and
adenosine triphosphate was also noticed in all the samples examined.

2} Both 5’- cytidylic acid and 5’- guanylic acid infrequently distributed in tissues of
marine animals were detected in all the samples, but 5’-inosinic acid couid not be identified
in any samples.

3) Such nucleotides as 2’- and 3’- cytidylic, adenylic and guanylic acids were found in
samples in a considerable amount, in spite of their rare distribution in animal tissues.

4) The nucleotide contents of same species varied with specimens in a pretty large
extent.
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2 -1 s TRARSEINARICHWTIZA i L U1 AR 2 ENEREL Y7 v =(S trong-
ylocentrotus pulcherrimus), L ZHF 7= (Anthocidaris crassispina) ;%‘J:UW’}JW.:(Pseudocén-
trotus depressus) R EEhT1 2w L 0BEEE L, 2052 5 HBHAFOLO (F42F 5014
£) %1040 UISEKRS TEA CEEL
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BHEEIL T B0 /e 10% BIEEBR AR 3B L CBRL 72, S5, AR KRG T CROREY S/ ALLD
L, hEsR OFEIZLAF o TR VAT FERIEL 22,

9.3 AFLITEWMASLIOTRT ST 4— BERGKVIST i) & #2850 AW Ic¥E U
THh o, Thbb, DOWEX 13X 8, FEHAWE (200~400X v ¥ 2) 2NE 1l OF 7 AIZH) 6em D
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FU2BICRT LI XM L UFBT NI L0 5 2300 12 S Iml OFETCIEAGR T ST, &

DEREREE,

9.4 RHLAFNEORRE: A4 VAT L0 N7 4 — 2B BEBEDY | KM
EHERIS) % 5 (Rlz—rS— 8w b 75T 4 — (UTFR—/S—zu< b LiET) h EDFEREHRA L CHE
H e Thabb, HIL050RMNIHED DL, HE 260 mp DBEESFRA L ZBEFIZDOVT, Nz
N210mu 25 300me ¢ 10mpe FEREICRGE 2 81%E U CEMRINERE £ 0, EERE L FRER O E
HEVE 2 VAR S O 7 RO VRIREh AR & E U CIREOMEE R L /2,

EAAVERATLIOT N TT 4 — it ko THEL 2RES % ¥ — 7 I L IED, HER 12 OgEION)
K%f@o,*%,lA%TV%:Tgﬁm%lﬁ/—wmmﬁTX7Vﬁ%bﬁ%ﬁwﬁéﬁtou@
&%ﬁr?f%.bﬁ@%,9§@$%*”£ﬁﬁéﬁtou@ﬁﬁﬂ@‘%%&OTA~”—7UVF€
Tt 70, BOO—ET 5 - R LAFy—E®) 37T T HMERSELLO, E2ELN
FEEl920) £ 40z € 100°C TR0 S EIMIERL 2 b DIz oW TRk == U P RITE o /2 R/
b hoEEW e LTk, MRBEBRT VB Y AT - -7 F VTV - 0.025N T VEZT K (
mWB'M)%%w FERBTEL o, BEE, BIMETTAR Y bEREL, FEHZAEy ML TER
L T+ﬁ%®thtR@Lto

C 5 XHOLAFREOFEE I ATLLOEREEITI I Vv ay - ALy —RBAWTIOnl HTIC

E L, %ﬂ%ﬂﬂ@ﬁ@ %@%ﬁwktf&ﬁ%@mt:ﬁﬁé%%ﬁ%wﬁb?%%W%%ﬁ#B%
AT VAF FOEBEENL 20 HFRAEHY (m-MY) LTI, 77=VE (AMP) 14,200, ¥
FYLE (CMP) 6,200, 77 =i (GMP) 11,800, #&£ U1 VIvE (UMP) 9,900 %Mz,
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Fig. 1. Column chromatogram of nucleotides from the gonad of sea-urchin, Anthocidaris
crassispina.
Specimen, collected on December 16, 1966 (Murasaki-I) ; exchanger, Dowex 1 X 8
(formate, 200~400mesh), 1 X 6 cm ; flow rate,1 mi/min.; column temperature, 5C~10T
Eluting agents:
water ‘
0.005 M formic acid
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Fig. 2. Column chromatogram of nucleotides from the gonad of sea-urchin, Pesudoceniroius
depressus.
Specimen, collecied on January 19, 1968 (Aka-l) ; chromatographic conditions and
identity of the peaks, legend as in Fig. 1.
Eluiing agents:

(1) water

(2) 0.005 M formic acid

(3) 0.02 M 7 2

(4) 0.05 M 2 P

(5) 0.1 M P >

(6) 01 M~ ” + 0.05 M sodium formate
(7) 0.1 M~ 2 + 01 M - >
(8) 0.1 M ” 2 + 0.2 M % 2
{(9) 0.1 M % 2 + 03 M 2 »
(10) 0.1 M > z + 06 M % 2
(11y 0.2 M s 7 + 0.8 M % z

YAEL, Rp0.64 DAy FEEIEEHET RyEAS2-CMPTH 5 9 HiEE Lz, 2O 7EY R
574 —DEETIE, 5- L0 2-CMP OGEEAEL, 2°.CMP #°5-CMP IZftw TEHL, ¥ alby—
Lot DEELILNS,

E5C o AT 51 o8bmiiiEms 63 MY vERR L oA EEE Wi, 72, ATFFIO
M=/t aT N D Ry EHF2-CMPO RpEED L0ha, ERFBRVEMLEZDP LI EH LT
BHAIEBS 5 COESORSIE-CMPTH5 ) LHEEL 72,

ESDELUE ASHF T CRSHLAZ2 20— L2578, THI TCEIHEEL TWwah o,

LIHFTIDPEELSNAEHDONR—S—r 0w FTCl, 20 RpEIXS-AMP &—3L, BB RED

— 156 —



v oS BT AL

—
i
~1

RpfEIZ7F=v Bl ko %7, BHED Rpfid2-AMP ¥ —# L, BEBHYMHEROZIET 7=
(l: —iﬁb/&:o

Absorbance

220 260 300 220 260 300
Wavelength (mpu)

Fig. 3. Absorption specira of authentic nucleotides and those
from separated fractions.
Specimen, Arthocidaris crassisping (Murasaki-Il) and
Pseudocenirotus depressus (Aka-II}.
Authentic nucleotides:
(1) 5° - CMP, (4) 5° - AMP, (8) 5°- UMP, (12) 5 -GMP
Nucleotides from separated fraction as below:
(2) fraction B (Aka-II) ( 3) fractionC (Murasaki-IT)
(5y =~ L (Akall) (6) = K (Aka-l)
(7)y ~» D (Akall}) (9) ~» G (Aka-Il)
ay - I (AkaiD) (A1) - H (Aka-ID)

7 A NOR— 8= u= b Tl Rp0.32 £ 0.27T 02D AA Y b AHEREN, TNLTA D 5 IU2-AMP
D RpfEr—F L7 5 27 LAFY-KIMEET S L, R;0.32 mARy MIfHEL, MILLTT/ ¥
VE—EF B ARy NABEbNAY, Rf0.21 DARy MEEOEEHEFLI T, Zh b OES DS
SIS 5 AMP O 2 N L EBERIL T B Y, BBIEREE 772 v Th 5 2 L ML 2. DLEOREER S
5, EHDBEEUEDHSIEZNFNE - BLU2-AMPTH B LFEL .

ESF | 55 %] D—r—sa~ bCIE, RpEA3-AMP &—BL, ERIBHRO R ERT T =
VB e 7, BKIRILERTEIS O Eoso / B 130.21TH 5720 ZHHDRERD L, ZOEIGO
B3 -AMP T H 5 LHE L 720
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3G THLDONR=23—7a< T, 5°-UMP &IFIE—84 3 2Ry MRS h, ERS@EEL £
DARy MEIFEE L2, T2, BSMERIEEL 5°-UMP O 2 R &ERIL, FARIEEL 265mpy Th
7o LA L, Eosg/ Ego WEES .UMP®0.74 LHRTO.79E B MERZR LA ENE, ZOES
W22V UMP AP ERBAL TWA ELELLNED, R=N—vu<w 7354 20E, 22-UMP I2HES T 5 2
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Fig. 4. Paper chromatograms of authentic nucleotides and those from separated
fractions.
Specimen, Strongylocentrotus pulcherrimus (Bafun-1), Anthocidaris crassispina
(Murasaki-I) and Pseudocenirotus depressus (Aka-l and -II).
Authentic reagents:
(1)5-CMP (4)5-AMP (5)2-AMP (6)3 -AMP
( 7) adenocsine ( 8) adenine (13)5°-UMP (15) 5 -GMP
(16)2-GMP  (17)3°-GMP  (18) guanosine (19) guanine

(25) ATP (26) adenine
Nucleotides from separated fraction as below:

(2) fraction B (Aka-D) (3) fraction C (Murasaki-I)
(9) v D (Aka-D) 1o » D (Murasaki-I}
ay 2 E  Murasaki-I) a2 » F (Murasaki-I)
(14) o G (Aka-iD) 20 o H (Aka-D)
21) s H (AkalD (22) v 1 (Aka-II)
23) % I (Murasaki-I) (24) 2 §  (Murasaki-I)
27 2 K (AkaiD (28) s L (Aka-I)
29) 7z L (Bafun-l)

%> Acidic hydrolysate; {@- - :_3, enzymic hydrolysate with 5~ nucleotidase.
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Ry FARDENLE D70 LA T, ZOESORDTIEE-UMPTH 5 L HE L 7=,

ESH: THION=8—270% FTlE, Rf0.51 HXU 047D 2D ARy PR S h, Thih b’
BEU2-GMP®D Ryfie—B L7, ZOED%5- X7 LAFF—YRBT L, R0.47 DARY M
FOFEEHERFLEN, R051 ARy MIERLZ, LAL, 20 SRERT b b T/ Y kY
FTHARy MIFERTE L ole T/, ZOEYOEINESRINEIRIES -GMP O Z & 8L, BIUEE
W37 7= ChBZEPHBEL 2,

7HIDNR=s3— 107 N T, RyiEA5-GMP &—~BT2H—DAK Y bOSHAMER SNz LILED
HiERN S, ZOESOTMS iSGMPT%%tHELBO

AT LT 2 AT9F ] CRBESPFIFSES I BE SN, 71 TEROEFIE T@ﬁto
LIHET DR—S—suw N T, B Iz;UJ@Iqﬁ#%h%hZ’%£UBCMP&~ﬁL
B RBD RpfEXVThE T T 2v E—HL 7z

FHU D SEBENAES ] OR—/S—su< b T, 2EOARy FAIMEREN, THh50 RefEixTh
FRY-BEUP-CMPDENE—F L7z CREDAKY ME5F- X 7L A F ¥ —CRERLENEZC, Z
DEFRER SN, T/, ZOEDOENEIRINEEIE 7 7 = VIEEICRA 2R ET L 7.

P bneERs s, Bl L0 ORSE, FRFN2-BLU Y -GMPTH 5 LRIEL %,

ESK: 7ALOR— =02 b Ry 377/ ¥ v =Y VB (ATP) OZhED behad, 0.35
T%O,ﬁ@%%&@fﬁﬁﬁ7?iykﬁﬁbtoit,“%Wmﬂﬁﬁi77—/hﬁ@%ﬂ&ﬁMb
Fo DIFOHEEB AN A T AU NITT 4 —ORBEY 5, ZOBESOEMITT/ Y
% (ADP) Th 5 ) LiEE L /2,

Table 1. Contents of the nucleotides in sea-urchin gonad. (4 moles/g- fresh)

Bafun | Murasaki Aka
. Nucleotide
I il 1 i 1 I

5~-CMPFP 1.65 0.21 2.31 1,96 1.31 0.86
2’-CMP 1.05 0.11 0.51 1.07 1.38 0.09
3Y-CMP 1.95 0.22 2.30 0.21 0.58 0.10
5 -AMP 0.33 0.09 0.17 0.05 0.37 0.43
2°—AMP 1.33 0.04 0.49 0.05 1.11 0.09
3~-AMP 2.15 0.07 0.94 0.02 0.45 0.08
5 -UMP 1.20 0.02 0.71 0.02 0.53 0.40
5-GMP 1.83 0.17 0.33 trace 1.29 0.25
2'-GMP 2.19 0.59 0.60 0.04 1.91 0.59
3-GMP 1.66 0.15 1.40 0.07 0.96 0.19
ADP 0.05 0.54 0.24 0.14 0.29 0.25
ATP 0.87 0.20 0.40 0.29 0.31 0.15
Total 16.26 2.41 10.40 3.92 10.49 3.48

FESL: 7ALDR—/S—2 0= b Rl ATP &~ 2z, %72, HIMIRIUHRAR 2 5 HRUER
TRV THBIENHMEL 2, £/, AT VI TR, ZOESEMOES »5FEISEE N THEML,
Zpre—rS—sa~ b RpfIE ATP &, ZOEBHMHBEO Ry EET 7=y L—EL 7, 205 ORR
P55, ZOESOESE ATP Th 2 LREL 2.

PEoREEICT, KX L4 F FEOGBERD . ZOBREELRITRT
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ZORIPOALE LT LI, TEEREOEL R X 7 LA F FEEILCMP, AMP 5 XU GMPTH D, UMP,
ADP 5L UATP L DB T ZIIMEBEAELE, LU, A/ VB (IMP) IZuTFhoR®RcbFEL 2 H
5. FThabb, KEMHAD CORHRAEZEAEMENTV ARV -CMP A 2% ) 2BICHEEL, /28
AR L OB CAHRT A IS NTVRAS - UMPASEE - IMMEREAE L, EREZ 7 LA FF
THE-GMPEAT7 VI LU THIICZNFN183BE001.29 4 moles/g b AN EBILHEAL. &
DEWIME SDDHEDIZIZIEEICLEL, ¥/ 3BV OEBIIEHRTAEETH o LALLEFS,
TEZDI)LTRLERTHELIL VAU TVAILTFF T T, GLAZDEERI VLA /-2 ER5, /)
REDARANT VS £ IZ5-GMP 137 —ROBRORBFICAEMIZIEEE L Tw i wsn e Ez N5, %
DIEDDE- X7 LA F FEBIIMESD O L ITIFEL o/,

thig 522023 F 520025) 5 JU'EE0) 13 2 P IIEE L BERL, BEM S LU AN AL AW, 20
/33 2 LAFPOEERRELTEY, £/, BV )02 7 L4 F FEAEN, 2090%
DLEZ 2. 303 27 LA F FETHLERELTWES, LaL, hBEWERRAYHIC2. LU 3
X LVAFFPEZBIIEETAILRELALELLNZVERNTEY, —RIZEWRIZONTE, 20
BREBELACEREIN TV, LALEAE, YoEMEIZ 2. 5LU3-X 7L F R0 E0 £
BUIBELTHY, 208BIE5- 27 LA FPE0EEh 00, BHEEL W IBRGEELZ L OBETH
0BRGN, Vo EEEREMED I b T2 FEU 2/ LA T RERBHZRBIIEET S
BRLZBETHLLICELILONS,

PO 5 2R E R Y T3 7Y UBRICHEETR IR S L Twa UDP SBEEADEASMERL T W
o W ERERIIELET S 2. LU X7 LAF FOREIZOWTIEEEIS 2 TE 0, UMP
T2 BEU 3 BEGRDEESRBTEL P R P EEZEhED L, ATP & 5 0N 1 AE
DSz, BEE L5 EEECHRET 2 L0 2D EETIOTH v 2 HEElE N 5,

DlEo LSz, Y24ERBILCMP B L UGMP 22BIIEET 5L &40 ADP LU ATP 2884
LIMP2&EL Y, Lad, 2- 5E033. XIL4FFeraV2BIZEETALY, PR VERS
RVAF FHEBEE LTV, LA L, SR ZOMBIIRRTDLZE LSRR Y, fr LAF / 272930
S0 /1) 2 ¥ OEERAEESDIEN AR LT s,

X7 LAF FEOBEEIRASDEBEL AR TIIVT AL HENE o722, 1ASREHOLO TIEn
TNL D hhol, ZOLII, A-—BEOYZTLRBIIL-TX 7L 4T FESBIELWEEIRD
n, BINT7 o TE Lo, TEBFIIET AN 7 vy —OEIIZRZATR 253 A0 TH 3
ZEMHMENTWVAED, ZOXT A Y ZEREEORPBRIMEL 2EEFACNEREDEL 2RRE L 5T
WEDY, FERBREGEOEMN T A EENPORBET ZNEORFEOHES EAPEAE - TnAD AT
W 52T\,

I

4. ¥ =

Bz 702, AW F IS LUOT A ARBEBEPOBAENER 7 LA F FEEA 4 VIS T L
TN T T4 L EoTHITL, DEDER R,

1. BL X7 LAF FEEY FYNVE, THVEEEUS T NVEBTHD, TVILE, 77/ VY
TN YBBEUTT/ Vv yEVVEBLLET IIMERER s N,

2. B LAFFELTE, 5 ST VEBYIMBNZRICTFEEL Y, B4/ Y VBIRWTR
DEBIZLTFEL B o7z,

3. VFVUNEE, TTEIVBEBIU T TINVEBETCIES- 27 VVAFFFOLTEL, 2 LU 3 2% G
HEFEL 2
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4. A—BEOY=TYH, RBIIL->TX 7 LAF FEERIIELVERIBO LN,
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