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Effect of Phloxine (Food Dye Red No. 104) on DNAs of Mouse Liver
and E. coli and on Some Enzyme Activities of E. col

Yasushi UcHipA, Osamu Mivacur*, Shun-ichi MATUNAGA®*
and Noriyuki ENoMoTO***

(Laboratory of Food Technology, *** Laboratory of Food Hygienic Chemistry)
Received April 30, 1976

Summary

The action of phloxine, which is used as a food additive at present in Japan, on catalase
and nuclease activities and on DNA was investigated iz vivo by using mouse and E. coli.

Remarkable differences of appearance were observed between phloxine-fed and non-
fed mice. Phloxine remarkably depressed E. coli catalase activity in viwo. Deoxyribo-
nuclease activity of E. coli was strongly enhanced but ribonuclease was inhibited by the
action of the food dye.

To clarify the influence of phloxine on the physico-chemical nature of DNA in vivo,
the ratio of enzymic decomposition of mouse and E. coli DNAs treated with phloxine
was compared with that of untreated ones. The result of base analysis indicated that
the DNA obtained from phloxine-treated organisms was similar to that from normal
ones. Through the sucrose density gradient centrifugation of DNA from mouse fed with
phloxine, it was confirmed that the DNA was depolymerized and that its components,
particularly the very large molecules, were considerably split.

& =]
lchbnb A& —vBER, invitro TR V) EAREBEY b X BB MEEY O
EMEETIACLA2HE LR, HitF4+F v ) 22717 —+ (DNase) 2L ) #2272 L
7 —+% (RNase) e+ 2EMMER, v v 7 v RAEOEHENELLEL, FOBAEEDH
HHIC v F AT EED L ORMEERKTS > 2. —RiITFy v 7 v RBEICAZIE
AEETACERILAMONTEDY, ThLBERORMERISZNANALEBHT A LPFEX
T BLY,

AP O—EBIT P 46 R A A BELFR BR) THRELK.
* |MEESE = — ¥4 #kX Lk Present address: Eizai Co., Ltd.
** IPENESE 0 7 4 MR T MR L4 Present address: Funai Yakuhin Kogyo Co., Ltd.
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ARBRMYORE®ITOWTHELY ORBVTEDOITELY, FICAR L —rvBERICL >THE
BAINTARERECDT > THR US4 OMRIESE, BERFEZ EZ2FODLREE~OfE
Ho&R, BPHRHMLIE-THWI308BRTHS ).

INLDOBEDLDL, ¥V F U RARD —2THB 7uxvy FEI04E) 2=y 186U
WREEICKRE LT, 246N02, 3OBEEED L UBBICRIZTREERH LicDTZ Ok
REWMET 5.

R B A E

1. #tEHBREIUEY

1-1. =9 2B KUHARORLE

Mule=v 213 ddN RCHEE L L KRB AMRE, BKEL, SEREREEDEN TR
o7, WHMOBH (P) ho@EnlF (F) REAEE» RSB LTHERALARE527-. c0X
SIUTHE2HARE (F2) 2CHELL. 1HOKRICHANWE v~y 225K T, £R0HEMM
R3~4rHTH-Tk.

SPRHA RIS & RAMRICTTIROBIRR O~ v A EBRGDER (4 ) = > 2 vBER (B ) 28l
CHICERKTO.5, 1.0, 2.0% ik 5k Hic7 e+ vy (BAYE (M) %, ErHERBRK
BEAKG) ZREL, #EOKE ML TS SRRICEE Lk, 60°C LT T%®RLT
BT, '

1-2. XBEBIUEER

KIEGW B #k (Escherichia coli B strain) Zfty, kil7 v+ v > % 100ppm 753 & 5 1IThl &
Teyrva—2R@EM74 3 5 (B 20.5%, #) 7+ 1%, BLtr ) v 20.5%, 7
na—=21%) T 37°C, 24k s3 U7z,

2. KBEOHHBRDER

KW %2 7 v + & > 100ppm 2 & {8 THAEER , HBH T TE.O0 8 (6,000rpm, 15408) i
Lo THikEZH D, 0.0IM b+ ) 2 —HBEWEK (pPH7.5) IcFABWLT, 2ME%ES L. Hikic
10fEFRED P ) 2 —HREWEH (PH 7.5) ZMAKA T TBFRAM (15Kc, 10400) #4770,
RN T Z DK %5504 B (10,000rpm, 1540 ) LT BBk AR, COEBKICRFAAE
(7eFyy) BPEBADTPTRBEIVEINTVEDT, ¥ 777 v 272 G25 ZNTr
A8 LEBREZTEICHEOICESZMEK E UTZ OBREEZNE L.

3. BREMRAEX

3-1. h&5—EFEHOAE

B B Le~y 2 FD 2 5 —€BEOUEEICHE -72. T, 0.01M B 1k kE
0.5ml & 0.1MY) »FRiEEHEHK (pH6.8) 2.0m! %41 RHIC Bt H MK 1ml A&/ L, Kk
TH54MRIEE &7, 2N §ig lml & i 2 TRIEZ 1RY, #0508 (0°C, 10,000rpm, 1543 ) %
DO LE®BHEH 2ml %L 5T 0.005N <7 YA ) v AERTHE L, BERERNOME
EDEP LRI NIBBRLKERZEZRY, MK Im/ficdinsd 2 v o7 HE (mg) THL
TAEERETEHLE UTR L. B2 v 48 -Folin 291k » T E L.

3-2. DNase EMDRIE

FHHolRE X 0B L 720.4% DNA #%# 0.3m/, 0.1M #ifk=7% v v 4 0.1ml, IM + ) = —
HEe K (pH 7.5) 0.15ml, it 4 A >7K0.20ml 2> 5 73 3Rk % 37°C TS5 4 MMRIE L72#, C
NITKIGE O HH#E 0.25ml %Nz 7z. 37°C T304 MG X ¥ 7%, carrier DNA (0.2%) &



S5
(*—"3‘.“‘{

o

PO « - A5k « A : = v R B LU KBEO DNA & KIGHE® 2,3 OBERIEHELICRITT
7uF*vy (AAKRE1045) OFEICOHLT 3

¥ 0.25ml, IN %i@¥%HE 1.0ml 2Nz CTRIEZEILE &7z, 0°C TI04HIKE U, #0450 B
(3,000rpm, 155+ U7tk Bk Iml 2 L 0, A 4 ¥ KT SmlicHR L. BHTE OFHR
WD 260nm T T BEEEERNEL, 77 v 7 ORLE L OXEEBRIEELE L.

3-3. RNase FEMOBRIE

RNase ORISHMERKIZ 0.3M ) = — @@ dE# (pH7.5) 0.2ml, BEHHK 0.25ml, 4 4 >~
7k 0.3ml, 1.2% 8 RNA 7 0.25m! TA&ZA R 1.0ml TH - 7. Rtk DNase D54
LRABETH B, RIGOEIICR0.T5%8E:MY 7 = v 22 a125%BEHER 0.2ml ZH .
4. DNA DmEs

< v % DNA 12 L %% O L b SDS #:'0 ik 5T, 7 KEH DNA ZERERED
iz Marmur @' ic# U THB U, < v 2FH DNA 3, WFhoERb, 79 Fv %
FEOCBESGUHEBT3 AT LLE P) Oo=v2X @R LLbOEALI. WIFNLH
BS% L EOEES DNA G TH - 7.

5. DNA OiEE T .

DNA 0#i#4 #7113 Hershey b D5 L' %27z Uchida b OYRIEICL - TTE -
1e:

6. ¥ aEEEIEERLE

0.1M 1k + 1 v £-0.05M ) » BB (pH7.0) 2815 %1 & U20% O v 2 BEEIE'Y
2.4ml FOEMNT, SmIAD=tn ke —RF 2 —7IC5% P Hb20%IT T B EHBRIIE Y a
WREARKEE-T.. 2O RicikBi 7 7 4« v 2EFX ¢, RF0.2ml £ Ltz O LiIC#HH»
DX, BEOSEER (BN, 55P-2%, v — % —SW-RP40A) T 30,000rpm, 4 K isE.05 H
Lz, BOAM®T » — 7 ORICRZD T, RRERAREIC3IHT>4ML, ZhZhic lml O
KEMZT, MRE (AL, 139%) T2 7 v+ Ol 50mm) % H LT 260nm D
EERE L.

R ER S0, 1E Burgi 591 X DRI Nic kKL R,

10
S8y = 6.45;211:0 D
D: Fa—7FEH» L OHEE (cm)
w: [Al#EE (rpm)
¢ [E]E R

Rpt D= v =2 DNA 14 260nm i€ 3 1F 2 REEEH0.80 (DNA & LT 40pg/ml) L7355 X 5 ic'®
AR LUTBELSERCH LT,

RBRERBIUER

1. 720%>0#FETY 20ONEMNMR

78 % v VERMER OMBRRERZBEAER U, 7o %y YRMNEE ORBRE R4
BEICHRESR TR T, BREABKNATHE., CORZEHEOR P) 01.0% 7 =» + ¥ KT
LIt -2 @ADLNI. ThHLDOHT—HDOI DI, ThIhblichF TRERPEN,
Mt UTinick s ERER L.

F7, HITEHBECLRL B o OB ORDL.0BK, H2H#MKE (F) ©0.5%K, 2.0
BRIZLECR LN,
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FEREERIR D72 il U7 B%, T (RLIRE) /i (% 5mm 1) OREEOEE L 0B
23DWHo7c. TOLIWRERZ2.05K 0% 1 HACH (F) o1, 2K E (F) Ol
it b,

2. KBBEOHEECRET IO+ Y ORE

7w ¥ Y Y BRKIGHE ORI RIZT HBITOWTHET 2 0wic, HE3MED 660nm iIci 1T 3
WICREZRE UTHIRZR DI, Z OksHE Tablel 0L 5 THh -7z,

Table 1. Effect of phloxine on growth of E. coli.

Growth
OD, 660 nm Ratio (%)
Phloxine, 100 ppm 0.899 94.3
Control 0.953 100

E. coli was stationarily cultured in the medium containing glucose 1, peptone
1, meat extract 0.5, NaCl 0.5%, and phloxine 100 ppm for 20 hrs at 37°C.

7w % ¥~ 100ppm FHANEEH T O KB B ORIE X & B LTIZ LA E %R, o’
ED7w+yy ORETRREEZMEIZIZERSHICE WIS 3 C LSRNk,

3. 70FPVRMBHTERLUICKBEDONS S —€EMK

7RF Y RMERTHEELUZRBEON 2 7 —CERENELT, 70+ v U BEKAD 2
7 —XICRIZTREER L.

Table 2. Effect of phloxine on catalase activity of E. coli.

Catalase activity

Decomposed H,O, Ratio (%)
g/mg protein

Phloxine, 100 ppm 3.24x 107 47.0
Control 6.84x 10~ 100

Bacterium was cultured under the condition described in Table 1.

Table 2 iITR Lic & 91, BithH 2 5 —¥IEMER, 7o+ v YRINEBO L DR 7 v + v v
BIMDYDITL HRBEATH LIV FELMENMAZR U, = v 2t 7 m % v v 285 LikBa
ORFigA 2 7 — € OEWET X TIREBE LY 8, KBEIcEOTLRBEOBREHADL L NI,

WIRILKTRDY 4 v AFEFAEL RRERFRIEZILES T L D FMICHREI N TR
THBEBYON 2 7 —CIEHRITR MBI N TNEC L IR A LML TN 3192020 BEs (L
KBRDGERNICEREINEORELLTHEZ 7 — Y OERNIEINE D THEB EEL N3
o, 7aF Y PREKRDON F 5 —CERERET I LV CLRBETERVERTSHS S .

4. 70F >V RMBEHTHEELUICABEO DNase &0 RNase 554

7uF Y yRRGE ORI EELE 2 20 85 hpEMRB20iC, BERNEH kR
U7z K @ DNase & RNase Gtk 2#a Lic. 21 b 05581t Table 3 it Uiz,

Table 3. DNase and RNase activities in E. coli cultured in the medium containing phloxine.

DNase activity RNase actviity
OD, 260 nm Ratio (%) OD, 260 nm Ratio (%)
Phloxine, 100 ppm 0.490 274 0.243 48.0
Control 0.179 100 0.510 100




PIH < i - #K - B 2 = 9 R B XK # O DNA & KIBE O 2,3 OB KGR L ICRIFT
7utyy (AMARE1045) OBBICOLT 5

DNase itz BBRX OF 4550, R OZh I 3 2.7 L7750, DNA D4R TEFICHE
CoT330L feEansd, chickt L, RNase G ZRBRK O &L, SHBX O 50%
DIEW LRI B 5T, ORI DNase DA LR FDBRLTH 5. AERMOKE
BTk DNA & X 08 RNA OfR#EEBEL T EELZLNS,

5. BREEBES<YFE DNA SXU0aZRMABE DNA (495 DNase OEH

7 v ¥ v UhAARO DNA REHCT L 0 DREEEE 2 72 1L, %D DNA 2R (LEi s
PHE 93Z2(k L DNase 1cxt+ 3B RIT BRI T THS. 2NHDC AW, HE% Table
4 1TR LTz,

Table 4. Action of DNase on DNAs treated with phloxine.

Action of DNase

OD, 260 nm Ratio (%)
Mouse liver DNA
Phloxine, 1.09, 0.417 95.4
Phloxine, 2.0%, 0.331 76.0
Control 0.437 100
E. coli
Phloxine, 100 ppm 0.110 61.5
Control 0.179 100

= v 2 TR BHEES O DNA GRBX) 4% DNase fElIZ2FIC (X ->THBY, 70y
Y OBRGRENSMT 2 ONTHAMEMET LTz, KBR» Ml L DNA ©it, R
BRX 23t X D 60% L4 DNase fEIZZF I EWI RN LN, Thidz<v 2 Offf DNA
LRILCBATS -7z,

b DHRDP L, 7a %y ) DNA OB L KIE LD, StE#E (SRS 1t
L5 27D, 5 Z DNA OEEGM L TESFILLEDH, 20O EH8ELLN
2%, TOWTNTHBPREPLTHEILL, Lh L, BED in vivo TOLE #H) 55, DNA
DY FEWIWE ICETOEZEZE 2 T L EWHLNTH B,

6. < 2B K UXBEOEEEMR

7 v ¥ v rh DNA OERICE CHEEZRIZTHEI DIRODVTHRELDIT, 7a+ v o
=9 2Off DNA b X U RIRMEH TH38 U 72 KIS DNA o EMTEFTIS0, 2hEFh
DOxtRX O DNADHIE & il #at Uz,

Table 5. Base composition of DNA preparations treated with phloxine in vivo.

Preparation Adenine Guanine Cytosine Thymine
Mouse liver DNA
‘Lest, 2 9 29.4 21.3 19.4 29.9
Control 29.6 21.6 19.7 29.0
E. coli DNA
Test, 100 ppm 23.1 26.6 26.7 23.6
Control 23.8 26.0 26.8 23.3

Table 5 BHLW LML 5T, <=9 2IFHS KEH & zh ZhatBK & BRKX © DNA ok
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MKICRZRBAONLE o7, TOT LR, 7u+ v 3 DNA OIEEZDL DOEHE NS
EIOBERRLTOIENT EEZR LTS,

7. <9 2 DNA 02 s EREQEED

7ad Yy B D=y 2F DNA BSIEHD, &5 0O AWHEAEHNELEZTITOE 2R~
7cwic, DNA @ v o % EHRHEOEITS0, DNA OFRA OB ETFE - 7. & 2 RS
Bt X% Fig. 1 1R LTz,

0.D.260nm
o
S

1
0 10 20 30

Fraction Number
Fig. 1. Sedimentation patterns of liver DNA from phloxine-fed mouse and
normal one.
DNA solution was subjected to sedimentation analysis through 5
to 209 sucrose gradient containing 0.1 M sodium chloride-0.05 M
phosphate buffer, pH 7.0, for 4 hrs at 30,000 rpm at 10 °C.
@ ® Control, O---0O 2.0% phloxine administration

XRX D~ v 2 If DNA O ERIE 248 BFEAEL LT B0, 655,505 & k& fEOH
HGDLDIFATO., RBRX D DNA OB ER B DL 5 72k & a4 (65S, 50S) 11
754, 20S DINSWVMEDEAS B ERTH - 2.

UWREEBBRETNESGTFRIIKREL, Lied-TLEDOESRIEI DNA OKE AT 70 %
VYORBITL > TERA FIL LI L B X b, AP T DNA 4T O+ 12 H b e fatk O U] i
BCOBRICL>THBINLLMEEINSE., ThIZY 4 Vv RFRHAIL S K ICTmEHR ¢ DNA %
I 5 &0 NELS OWE L IBMULLMR TS S. COLHik7 v+ v ik DNA G
HBEAL, RBEEICO UTRRERFREEERTCLBERL® I > THEMINTHY,
CNLDREREPL 70 F Y YOREWITONTREL KBEERILIRETHBZEELLNS,

i =
7uFvrERyASIVRBEHICBRE LT, = v 2008, KBEO2, 30RMEEYE,



P - i - ARk - A s =¥ 2B X OKBE O DNA & KIBE O 2,3 ORFREE S ICRITY
7uFyvy (AHFRARI1045) OREBITDONT 7

Ytt=w =, KIEH® DNA it RIZTHEEBRFT L.

1. 7oy riBEEInz<y 2 AT, BEER, KEOREZEBRON, HTEBH
RBET, WHhioHBX EoMicERSED LN,

2. TuFyURMEMTRER ULZKBEON 2 7 —¥ERRE L RWEZR UL,

3. 7uoFyURMEHT R L KBE® DNase HHERMER LD FLIEL, #iT
RNase 7E#: R EWVEER L, BEBMOKEE CREBRRBICREBELTOR.

4. 7w % v i invivo T DNA OB LW E IC HTFOoEEE L, BRESOHRE
# @ DNA & DNase 1233 2 &34 ffE D DNA L RIg-> T

5. AW DNA OMENKRZEERSORKICrPD LT, TOMICHERVBRL LT,
7u¥ v id DNA © HEZhHKICREREG 2T -1,

6. 7u*vrBEE5D<vy =f DNA O 2 BB EAREOMKZ, GRERS O DNA KL
Nk 5 B EB DK E WV ORA1Z7E L N WHDR A BERTD - .

51 B x ®&
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Summary

Cathepsin A from the liver of squid, Dorytheuthis bleekeri, was separated into two active
fractions (F-I and F-II) on CM-cellulose (CM-23) column chromatography. Cathep-
sin A (F-II) was partially purified about 100-fold by procedures including homogena-
tion, ammonium sulfate fractination, chromatography on CM-cellulose and gel chroma-
tography on Sephadex G-100. The molecular weights of cathepsin A (F-I) and cathepsin
A (F-II) were estimated to be approximately 107,000 and 58,000, respectively, by gel
filtration on Sephadex G-200. Isoelectric focusing of cathepsin A (F-II) gave the iso-
electric point of 5.1. The enzyme was stable in the pH 4.9 to 5.6 region. The optimum
pH for the hydrolysis of Z-glu-tyr was 4.6 to 5.2. The enzyme catalyzed the hydrolysis
of dipeptide derivatives such as Z-glu-tyr, Z-glu-phe, Z-gly-phe. Z-gly-leu and Z-gly-
pro were hardly hydrolyzed. The values of Km for Z-glu-tyr and Z-glu-phe were 15
mM and 3.2 mM, respectively, in 0.1 M acetate buffer, pH 5.0, at 37°C. The enzyme
was strongly inactivated by monoiodoacetic acid, HgCly and diisopropylphosphofluoridate
(DFP) at pH 5.0. No inhibition of the enzyme was observed in the presence of EDTA-
2Na and 1,10-phenanthroline.
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19464 1 Fruton 5 134 DMl b A 8K <7 F I #3#K T » % N-carbobenzoxy-a-L-glutamyl-
L-tyrosine (Z-glu-tyr) 24 RICMAM RS 28R ERM L, Zh% cathepsin A LIFAT.
196741z, Iodice 5?2 iz & - T glucagon 1T+ 2 D@ cathepsin A DEFIC DN THE S
NicAs, # O % OH T cathepsin A 1243 i D carboxypeptidase A (Cpase A) & B DI
B REAEATBC ENRB X N, Bk, » X3 FiicaFRERICT % 3MBIO cathepsin
ABBEETACENBEXINLY. 372, BULABPLATRERICT 2 2HHMO cathepsin A
M —IER L LTELNEY. ToX i, BEOEY DMK D cathepsin A it >0 TR,
BOELLPIEINT %7255, KEOEP D cathepsin A lcB+ 2R IRIT L A LB, KEW
B4 OHLEL D cathepsin A OAREN (X 1C % ORERILEMHEE BT 2MRE#/H 5 C L1, Wk
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LR LEERTE L LE2Z LN,
AHETHE, ¥ ) 4 0 ORFED O WA HNCTH B U7z cathepsin A (F-II) OREFEL MM I
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1. EBMHRUEE

¥ Y 4 7 (Dorytheuthis bleekeri) DRFhgidEESE (B TH) » 58T, BHT 32 TF 4 — 7
7Y —F — TSR L.

CM-cellulose (CM-23) & Whatman #t#%> & #37-. Sephadex G-25, G-100 & G-200 |¢ Phar-
macia £k 74> 5 7 7z. N-carbobenzoxy-a-L-glutamyl-L-tyrosine (Z-glu-tyr), N-carbobenzoxy-a-
L-glutamyl-1.-phenylalanine (Z-glu-phe), N-carbobenzoxy-a-glycyl-L-phenylalanine (Z-gly-
phe), N-carbobenzoxy-a-glycyl-L-leucine (Z-gly-leu) & N ~carbobenzoxy-a-glycyl-L-proline
(Z-gly-pro) RZEFMEMRIGR 2 (KEKH) OB ZMMA L. p-Tosyl-L-phenylalanine chlo-
romethane hydrochloride (TPCK) 4}t %3 & (#k) #» & 13 7= . Diisopropyl phosphofluoridate
(DFP) & Koch-Light Laboratories O % {#i] L 7c. #%# bovine serum albumin |3 Sigma
#k4» 5, % 7z ovalbumin, human y-globulin & Schwarz-Mann %k % & 5 77 . Ampholine carrier
ampholyte (#8141, pH 3.5-10) /& LKB Far East 14 LA U7z, o+ ~<T DRI X R D
RIS U T ik, Wi Lz,

2. BEREMRAE

cathepsin A D&M L, Z-glu-tyr OEEFEMAKS W IC X > THIK L7z L-tyrosine %, Moore )
OF#E 1T & > THB U7 ninhydrin REE 3 Todice b DHED (2ht > THER X e, &
IERAWIL, 2000 OREREN, 4mM Z-glu-tyr & 0. 1M FeE @i (pH 5.0) 7 575 0 , £ D
LFRE 1.0ml TH-7%. RIGEEAHE% 37°C TOE04M 4 % o ~— L7z#%, 1.0ml ®
0.5M trichloroacetic acid (TCA) 2+ 5T Lick > T, MERIGZEILX 47, CORA
37°C TISH MBS BT LItk - T, BEXRLTASIE., WTARBRETS0IC, COR
B EWAE 3,000 < g T 20 ME LN L7z, %Ok @HlhH S 200 W UT, | OBHik
EHOWTRAERD 1.0ml 2723 X 5 IKHR L7#, ninhydrin @ X4, %6 LIRS 570
nm Tk BWOEEZNE Lic. 5D L L-tyrosine ZHWTHER LTI Wi ic kS
WT, BRRISIT L - THEME L7 L-tyrosine DERZIT > 7. 14 MIcEKT 3 L-tyrosine @
pmole BT o> TiHMELER U, 53, Z-gly-pro LSO dipeptide ® N-carbobenzoxy ik
BEEH L LTHOREAR, TXTERERAUFECHK >, Z-gly-pro 2HE & LTI
Y&, ninhydrin R X &7, 40 nm T30 ZWOEEERE L. KB b BERIEIC
L-oTHEMTEET I 7B, 55 L0ROTEOEBREHSICESHTERI N,

3. AVNRUVHEDEER
2Ny ORI 280nm I BWEEENET B LIk > TER L.

4. EREIXB
RAERIKE L Vesterberg OF B 1h - Tif - 72. ABFRICEF T, pH LEEH3.5-10
@ carrier ampholyte Z5BA 7. & b4 U WEEHEI % Visking tube ( #36/32) B, 1.0%
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glycine it LTEMN Uiz, FlifbE Wi AR E R SBLRKBA» 7 2 110 m) ORI RE
ICHEAL, BAIE 200V T, % UTREMICE 400V OBET4°C 1T T48 Ryl sk B X
Wi, kBB TH, 77 2HONEWE 2.5ml FOSM LT,

5. Cathepsin A (F-1I) DOER5AOFERL

T RTO#HMER 4~5°C TiT- 7z,

S1ERRE. i vy 4 » i 0.1M EEER K (pH 5.0,0.9 % NaCl) ZFIigER24D 2
225 %, Waring blender ZfiiTHE Y+ 4 XA L7, HEHILZRF I I ®A720IC, £ DK E
Vi — % 4°C T1RIKE Lctk, HEHKXSHRELEZBRET S0 —-€¥E2ANTAH
L. CTOHH%ESBHBFE LT Celite 535 & Standard super-cel ZHWTHR5[A#T5C
Licky, HBBOBIZEWSHEKRER. CEHBERBKRE L.

HE2RME FERIE HERABICH MRTE M i LB oM T0.3fafe L.
Z ORAH D pH %2 1N NaOH 2 T5.0 icifB L7z, 4°C T 1 K#iE®%, ER Lk TAZ
B33 3 72 0IT 6,000 X g, 204 RO M BEEAT - 7o, B b N7 BRBBIC, X bICKSIEE Z A
TO.8faf L Uic. — W@k, RBEIC 6,000xg, 205> BE LA MEITL, AU TAZED
THERVERD 0.01M F:EEHEK (pH5.0) I L. COBREE, 05 LD LiLOMR
¥ T P-4 {k L T4 7z Sephadex G-25 O 4 7 22N THBT 5 T LT & - THIE & &ML
2T - Tc.

&5 3 E&RE. CM-cellulose (CM-23) #5444 03 +¥5 74— 0.01M fEREH K (pPH5.0)
THbh LOEHL LTE Uiz CM-cellulose # 7 4 (2.6 X21cm) (T4 2 BefE Tt K B 1L
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Fig. 1. CM-cellulose Chromatography of Cathepsin A (F-II).

The crude enzyme solution was applied to a column (2.6 x21cm) of CM-23
cellulose equilibrated with 0.01 M acetate buffer, pH 5.2. Elution was performed
with a linear gradient from 0 to 0.6 M NaCl in the same buffer. The activity
assay was made by measuring the absorbance at 570 nm due to the reaction of
L-tyrosine and ninhydrin according to the methodsof Iodice ef al . and Moore et
al®,
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UTcBE RIS Z WA S ¢ etk, RAUBHRZEZRNNTH 7 2 28k% Uz, Bl &#0 T, gradient &
%47 - 7. mixing chamber (T 250 m/ @ 0.01M F:fg & iR (pH5.0), # LT reservoir Ic I3
0.6 M NaCl % &4y 250 m/ @ 0.01M E i Bk (pH 5.0) AWMz 72, # DM 2 — v 13 Fig.1
IR U, DO -2 020550, @Y S DIEMH Y — 2% F-1,0.4 M NaCl T R 4 D
EHe—27%2F-I1 L LT, 2hbZicichEni. 3R F-I1 ito 0T USER AT 5
Cok kL,

EtEmE s (F-ID 28D THMEERICL > T TAZI R, UKL TAZELIHICL DED
T, TOUTAZLERDERD 0.1M BEH K (pH5.0) 2N THAMRIEZZ Lick »
TGS (F-1I) % L7,

2B 4 &R, Sephadex G-100 )L OT b 557 4 — SERMTHONLMERKE, 5
2L 0.1M BERR 4K (pH 5.0) TE1fi{k L7z Sephadex G-100 # 5 & (2.5%90 cm) &N
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Fig. 2. Sephadex G-100 Gel Chromatography of Cathepsin A (F-II).
The enzyme solution was applied to a column (2.5 x 90 cm) of Sephadex
G-100 equilibrated with 0.1 M acetate buffer, pH 5.0. An upward elution
was carried out with the same buffer.

U, FU@EERE AT EREcLY BiliEfT-7. Z 0w %2 -1t Fig. 2 KR LT,
cathepsin A(F-II) Oifitkiis 2% 0T, MEEITICL D l#EET-7-. BONITAELE
BAERD 0.0IM B BHEHK (PHS5.0) WM Uiz, 44 YRER T 270, & OREEER
%, &b L¥w0.3% NaH CO; THMLEE% L T4 U 7 Visking tube ( #36/32) e, [ LS
BT UTENETT 2. T TH O NIBERIBHZ I IS X L7z cathepsin A (F-II)



