FILARFNENRR B 4 5 19934 12H

—UZHAMERD Y S X F U
-URXFVU T F—FORE LD EE

HHER* o WPHRIA « A A
BILRZENEEME FEHI R

Purification and Characterization of Arachidonate 15-Lipoxygenase from Leukocytes of

Rainbow Trout (Oncorhynchus mykiss).
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(Research Institute of Marine Bioresources, Fukuyama University, Ohama-cho, Inno-
shima, Hiroshima 722-21, Japan!)
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15-Lipoxygenase activity with arachidonic acid as a substrate was detected in leu-

kocyte extract from the kidney of rainbow trout (Oncorhynchus mykiss). 15-Lipoxygenase

was purified by gel filtration followed by hydroxyapatite chromatography. The enzyme
activity towards arachdonic acid was highest at pH 7.5 and at temperatures between 10°C
and 20°C. The molecular weight of enzyme estimated by polyacrylamide gel electrophoresis
in the presence of sodium dodecyl sulfate (SDS-PAGE) was 70,000 near that of the enzyme
from human leukocyte ( 65,000 - 75,000 ) [E.Sigal et.al : J. Biol. Chem., 263, 5328-5332
(1988)1.
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Percol | R 2 LM A RH KL BBBI TERELE T 3729, Percol IR IbFcxtL, 1.5
M NaCl 1ARBOEATHINL 556%Percol 1A FE L2, (ZhE22 by Z2HESIPDELE, )
SIP 100 ml = PercollE# 90 ml + 1.5 M NaCl 10 ml

Pi =(VobPo + VxOx )/( Vx +Vg )

1: A by 2BOEE
Po: Percol IREDOEE (1.126 mg/ml)
OPx: 1.5 M NaClOZEE (1.058 g/ml)
Vo : Percol lRH D&ERE

Vi ! RAES B (1.5 M NaCl)

#oT o= (90X1.126+10X1.058) / (90+10) = 1.119 g/ml

55% Percol IIEDFEEIX0.15 M NaClORERIC KV 1.066 mg/ml THo ed b, BEBFREKO
HBEZLULTORTRD 72, , .

Vo =ViC o3y - 0 )/C 0 - pPy)

Vo : RICES B (0.15 M NaCl) O&E#
Vi SIPOAH

oi:SIPOEE (1.126 g/ml)

P, :0.15 M NaCl D 25

o :55% Percol IIEDEE (1.066 g/ml)

#-TV,= 100 (1.119—1.066) / (1.066—1.0058) = 88.0 ml
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L R OB AR L, L-155gki AhT, ~y I THIFLL, 103RkP#E L 72,
#HiE%, 4°C, 500 x 8T 3HMOBEOVREER I VAL L EFERED, |V v M XEEL- 1585 &
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155 RIS S B7%, BFECpll 3.5ICHAB L2-Tu ) — 2 1 nlMA CRIE2EL &, B
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MR oNEhr T,
@ 15-LOEER )G O 2 iEipH
Fig. Slein Lz &k ST, 15-LOBERRISOEErHIZT.5TH ¥, BUEMETIReH 4.5 F 7N
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Fig. 1. Isolation of leukocytes from peripheral
bloéd by 55%Z Percoll continuous gradients.
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Fig. 2. 5Sps polyacrylamide gel electrophoresis
of fractions obtained during the purification
of 15-1lipoxygenase. The samples were molecular
weight standards (lane 1), crude extract (lane
2), 30-60%Z ammonium sulfate precipitant (lane
3),G3000SWxj, elute (lane 4) and hydroxyapatite
elute (lane 5). The samples were run on a 7.5%
SDS polyacrylamide gel. The gel was stained
with silver stain. 6
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‘Fig. 3. HPLC chromatogram of authentic
13-HPODE, 15-HETE, and arachidonic acid
(AA).
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Fig. 4. Effect of temperature on the
reaction rate. The reaction rate was
expressed as relative activity to the
highest rate at 15°C.
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Fig. 5. Effects of pH on the reaction rate.
The buffers used were 100 mM sodium citrate
at pH 4.5, 5.0 and 5.5, 100 mM potassium
phosphate at pH 6.0, 6.5, 7.0 7.5 and 8.0,
and 100 mM Tris-HCl1l at pH 8.5, 9:0 and 9.5.
The reaction rate was expressed as relative
activity to the maximal rate at pH 7.5.
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Fig, 6. Estimation of molecular weight
arachidonic acid 15-lipoxygenase by gel
filtration on TSK gel G3000SWXI, column.
TG, thyroglobulin; GG, gamma globulin;
OA, ovoalbumin; MG, myoglobin; 15-LO,
15-1lipoxygenase.
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Fig.7. " Elution profile of protein (—) and enzymic activity (@)
obtained from gel filtration on TSK gel G300 SW column. The 30 -

60Z ammonium sulfate precipitant was eluted with 0.05 M potassium
phosphate buffer at a flow rate of 0.2 ml/min.
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Fig. 8. Elution profile of protein (—) and enzymic activity (@)
obtained from chromatography on hydroxyapatite. The column was elut-
ed with a linear gradient (--) of increasing potassium phosphate
(0.05 - 0.25 M) at a flow rate of 0.3 ml/min. "
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15-LOBER DR HAME 2 H 0 5 7o 100,000 x g FEOHBRBABLIEHR L, Y voil§so
T 757 4— (TSK gel G3000SHxL) T &, NA FBFYTNRIL b2 BT 57 4 —JER
Wi, BENBEICE T SHNMEZRN L,

Table 1. Purification of 15-lipoxygenase from rainbow trout leukocytes.

Fraction Total protein Total activity Specific activity Yield Purification

( mg) ( units ) ( units / mg ) (%) fold
Supernatant - 42.2 229 ‘ 5.4 100 1
(100,000 xg) ,
Ammonium Sulfate 14.6 175. 12.0 ' 76.4 2.2
(30-60%)
G3000S Wz 2.14 31.5 14.7 13.8 2.7
Hydroxyapatite 0.28 7.2 26.1 3.1 4.8

BREEHTIT X VB 30-80%6 L BHOBFE T EUNEKA 76.4%, REMER 2.28TH o (
Table 1)o T® 30-60%ERL LM ZTSK gel G3000SWx, # 5 Al hiF 5 &,Fig. 10X 5% n<
FIIARN oI, COEE, BRERIRL2~21BHOTI 77 v 2 VRN, ZOPTUEHODO7
79V a YRBADE - &Kol TORKEETIIEINEHS.8%, HEMER2.TE THo o
SR DERERENA FRRYTNIAL b ASARHT S EFig. 8O &IB 7T b T 501
Bot, COLE, BEGBHRAO~BEHOT 527v 2 VBN, 2OHCREHOTI 57V 2 v
BEROE—7 El5oft, CORBEUBRK T SEINKIIS. 1%, FRMAERL.METH- 12,
ThoDERUBEBIBERESZ SISKI T2 Y7 I FYAVERAB 2TV, HEES%.
®hwi: (Fig. 2) . ZORR, WRETOBRE CHEBRBILR, 53XV Y FOBREDS
o TzA, ISK gel G3000SWxL 7 5 &, N FREFYTANFL bAF2RTIR20, BHREHNR

BB EHNHERETE N,
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15-LOBERBRARC 41 XTREEIh, BETE, e TBAoMilavtBIcEFELTY
A ERAHLIARB o, LAL, ABEBVTRDP>EFVMERBREINTESL T, Germand =2
T2ADL T 12-LOBEE & 15-LOBENTEALEL, 15-LOEEOSFEHNN 70,000TH 3 2 & 2L
LTVBIEERVID

BRI TAIRBVTY I5-LIBELRBEELTVE 2B BRIRIP) , 40, =V
T2ADGEHS LB EAMIRICEET S 15-LOBBMERMED 4.86%, EUNER 3.1% TR
RARERBMETDHS LHBHEHL MR B o Tz, WAED 15-LIBRBIIFRARARERMET, 20
BEAEHIS 2B B CRINERIRVETIEZ ERMONTVWS,

=YY 2AGRBAMKKEFEET S 15-LOBERD 453 72 13#70,000TH 5 & HFig. 6Lk VHL MK
Ihi, WA O 15-LOEEE O 4 FEA565,000~ 75,0000 &PHIZ & 5 O T, WD 15-LOBER
CHEULTVDE, =Y v 2AMKO 15-LOBRRICOBHERE $Fig. 4V, 16CTH -7z, W
Ho 15-LOBZERIEOEFEE AR LAHERES VA, BRERGEVWERE (87C) T
FEREZMEL TV S, =V T RAOEBRKEBIRIS~ISCTH B EALWHAE LA, BREHD
FEAKBR A DOELREBIN, =Y 20 MIKO 15-LOBERKICOE #pHidFig. 5& 9V, pH
7.5 THoteo YHEHMIK® TidpH 7.0T, MOHHEB BV T bpH T.0CHEERELZRAEL T
Vw5,

=Y 20GBL0 H#EL - MIKkO 15-LOBERIIWAIEDO 15-LOBEER L LR, BFROREH,
BIFERVEZERIEOZFHEHO[ BV TEUL TV, BERIDOZEHEE BV TRER 5
TV, ChRHZEOEHKE L EHEROBVRIZbOTR VWAL HEEINT,

2 8N

=Y ZHMKD 15-L0BFEZ O3 FE1HT0,000CH 0, HIEO 15-L0BFZOLSFE & b EU
LCWwWiz, BERIGpHIE 7.5TH YD, ChOFBHRICpH 7.02 d>HAF LML T, LAL
ERRBEERICTHY, ChRBFERECEE2FEBAR O OBHABELRIBEL TV, =Y
T AEMKD 15-LOBER OB RBRIT BT 2EINER 3.1%, FUMEMN 4.8(F L IEHRERR
ERWMBETHELEHHLHLRIK T2,
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