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Inorganic Phosphate Has the Inhibitory Effect on Phosphotyrosyl
Phosphatase Activity of Alkaline Phosphatase in Rabbit Plasma

Kyung Tae Lee, Seong Hoon Seo, and Dong Hyun Kim
College of Pharmacy. Kyung Hee University, Seoul 130-701, Korea

Inorganic phosphate (Pi) in rabbit plasma was found to block completely phosphotyrosine
phosphatase (PTPase) activity without affecting the alkaline phosphatase (ALPase) activity. Our
results provided that (1) PTPase activity and inhibitor are separated after G-25 gel-filtration. (2) This
inhibitor is heat stable and trypsin-resistant and it can be removed by dialysis using 3 Kd cut-off
tubing. (3) The elution pattern of the inhibitor is identical to that of Pi, and by performing a
seperate run with inorganic phosphate. (4) The PTPase activity was recovered following an
incubation with CaCl, (10 mM). (Kor. J. Clin. Pharm. 1999; 9(1): 62-64)

[JKeywords — Alkaline phosphatase, Phosphotyrosyl phosphatase, Inorganic phosphatae, Inhibitor,

Plasma, Rabbit

Alkaine phosphstase (ALPase}e AtedAo)] da] &
X3 TA2AM, HA d71A-0)A ponitrphenylphos-
phate (pNPP)¢} 7+ 7kd3} 44 318 Fo 243}
£ A2 obx] Ay JEA 758 wheAl ul ¢
t}.” AubgQl ALPasets dji-3 E2 W3] 7|84
L2 zincy} EA18H= metalloenzymeo| ™y, 55 A)
XolA ALPase®] carboxy-terminal”}7} phospha-
tidylinositol- & §-3) A Ee] Au}do)| A4H gly-
coprotein® 2 2|2 91t} Protein tyrosine phos-
phatase (PTPase)e M 28] A%, #31 % Wdd] F8
¢ S she 28y 14w gy

AZ }E A oA (calf intestine, bovine liver,
and E. coli ALPase)ol|lx] £2]¥ AlPaseE A}8-3}c]
histone2] 1A} tyrosine Y serine7|8] @UALE
Hl 3%t 23} tyrosine7) 2} & <l4}8}7} seriner)el) )
& 5-1000 & Qaisle] 2918 FAEck? Chemoff

#3142}: 0] 3 B
- AEA FAET 3718 1dA)
7|t oFthg
TEL. 029610860, FAX. 02-966-3885

(1983)¢] 77 bovine kidney ALPase’} IgGe]
phosphotyrosyl& ¥ U4k} Aj71= 4bH phospho-
seryl phosphorylase?] & A4Is}E Aj7)A] B3t 4
;2 ¥ 3lgdc}. Bovine intestinal ALPase= phos-
photyrosyl casein phosphatase ¥4do] pH 7ellA4 Ar@
23o] 9}= phosphoseryl casein phosphatase 3434l v}
3 3450M] Ao] ¥e-& HIHHTH” ALPases}
PTPase ¥4 AR S BRIl =EE0) B2
1% Sparks®} Brautigan(1985)y= 4| ¥ PTPases} A
E% A ALPaserto]d]] 71 Foldo] EAjdh= A
& 0% shge”

¥ E iy PTPase ¥AJEo) phospho-tyrosine
5} para-nitrophenylphosphate (pNPP)E T 715
3 ¥ 4 glon), o3yt AL RE XHF 5
9 3A45A A4¥ 4~ ¢lo}. pNPP$} phos-
photyrosine3}2] 24 f-AH4J-& ALPase7} A€ 30
2 oAl tyrosineZt7] & AR o2 & Q43 A
A F e rFsEE X953 ey B A7
© E7] ¥4 PIPasex= 2435 tissue unspecific AL-
Pascell A 71QH+€ A2 81 set.”



£ AT e YA A 2ZE onco-developmen-
tal marker& 7'317] 943l £7] A o4 PTP-
ase ¥4-& Q-73lgic).

Sl Wy

Alof 3l &l M=

PNPP, benzamidine, 1-chloro-3-tosylamido-7-amino-
2-heptane hydrochloride (TLCK), 1-1-p-tosylamino-2-
phenylethyl chloromethyl ketone (TPCK)®} phenylme-
thylsulfonyl fluride (PMSF)S~2 Sigma (7))ol A}
Tris, Na;,PO,2} 2-(ethylamino)ethanol= Aldrich (7] )
ollA] 48} t}. G-25% Pharmacia (7]3)o)A] phos-
pho-reduction carboxamidomethyllation lysozyme (RCM-
lysozyme)- Cayla -9 4 %l] wlz} Znls}gict.

WA &

AL AHT YA} S22 150 mM NaCl, 10 U/
ml heparins} &J2] protease #|#}#]E(0.5 mM benza-
midine, 0.1 mM TLCK, 0.1 mM TPCK and 0.3 mM
PMSF)& £33} 20 mM Tris pH 7.4 1308 £33}
F 54 94 $2(4,000g X 10 min)s}e] AH5-4-2- 3
sl Yoz Abgsiglch

PTPase £4 §A&3H

PTPase ¥4 Cayla 5] wpy”l) wigto o] g4 A
2] shd o83 2tk PP2 #A 1M RCM-lyso-
zome, 20 mM Tris pH 74 ¥ 1 mg/ml bovine serum al-
buminz} E3HE 713 EIHE 30 plell A fel=E pe)
F31 $4315ck. 1 unite] phosphatase ¥4 145
1 nmol 7148 & QA3E A7) AL Vehisie.

ALPase &4 §4 B

ALPasc ¥4& A2 200 pi&S pH 10322 10 mM
PNPP2} 0.5 mM MgCL2} 1M 2-(ethylamino)ethanol
< X3 dhEu) 200 g} 37ClA 2087 vk
3 F 20% TCA 200 piE 7}3ld w8 FA| A7) =
3,000 rpmoll A 1087 91418-2)8l] AFS-R 450 pio)
1M-Na,CO; 330 pi¥ o] 405 nmoljA] =& &
A&t $19) A A p-nitrophenol®] extinction
coefficient= 1.75%10°M" cm™]®] 1 unitt= 18-}
PNPP 1 nmol& A¥A7)& Aoz Jehfgin}?

Pi &y

RCM lysozyme activity (mU/mi) (—#—)
(~]

$-2] phosphatei= Fiske-SubbaRow %] w2} A
2 3l4ich. Unit standard calibration curve& A3}
o pMEA X35}

G-25 gel filtration

4|3 €4 1 mle 1087} 10,000x g2 94 Ee
3 ¥ 015 M NaClg 63 -3 A(20 mM Tris-
HCl at pH 7.4, 0.5 mM MgCL)2.2 4| ¥ ¥ G-25 gel
filtration ¥ (1 X 65 cm)ol| loading¥+ ¥ 20 mbh &=
2 4247 1ml 35L& 22 F AlPase,
PTPase$} inorganic phosphate®] 448 ztz} &A3]
At

o8 dat 3 1§

YdF AlPase= &4 RAH A719F Ao o
2 4l F9 A3 A AF 53] W o)A, A
# a3 o3 £5759 ¢ A Fol] AHEEH g4l
¥ 5 24 Hele A3y ez dYds
o me} ZA T sloy A4 S A4F
< duiAQl fi2e) A ]l AAe] ol g-
Al3l7] W&ol 2A]o| EAsie 2FoNA felEle £
A9} Yol EAldle A} ol AR A= A
2 JY3A gt} & AFAEL E7| ¥AF pNPP
g 7132 AHE-31e vl§- & ALPase ¥4& ¥ql3
o} RCM-lysozyme& 7122 AL4-8}¢] PTPase
244 2T A 7] QA ZAAHAQ G4
A3 Y= A odgtor} gel filtratione F3I ¥ F
A% A o] oAl Yl (Fig. 1). o) £A50] 3
< AdAe] Eelo % AR FAHHG e F
ALPase 412 gel filtration A3} Fof|A] W37} 91

N
P )

TB

o
5

z
i
|

L )
1

-
.

i1

¥ L) L] L L) o
45 60 76 80 108 120

Fraction number
Fig. 1. Rabbit serum or plasma PTPase activity (B)

after G-25 gel filtration. Absorbance was measured
at 280 nm (A).
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Fig. 2. The inhibition of the PTPase activity through
G-25 gel filtration
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Fig. 4. Elution position of a prepared free phos-

phate solution (2 mM Na;PO, - 12H,0O) after gel fil-

tration
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Fig. 3. Measurement of free phosphate after G-25
gel filtration
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