Kor. J. Appl. Microbiol. Biotechnol.
Vol. 28, No. 6, 322-328 (2000)

Pseudomonas sp. 96090301 2|8} acetylcholinesterase 2X{||2]
a3 A

Z
HYys

o
0= ™

f
o T}t

Lo

Production and Purification of Acetylcholinesterase Inhibitor from Pseudomonas sp. 960903. Kim, Kyoung-
Ja. Dept. of Life Science, Soonchunhyang University, Onyang, PO. Box 97, Korea — To screen agent for the treat-
ment of Alzheimer's Disease several strains of bacteria producing acetylcholinesterase inhibitor were isolated from
soil. Strain 960903 showed strong acetylcholinesterase inhibitory activity and low butyrylcholinesterase inhibitory
activity. The strain 960903 was identified as Pseudomonas sp. Acetylcholinesterase inhibitor was highly achieved in
fermentation medium containing soluble starch 3.0%, glycerol 1.0%, pharmamedia 0.5%, KC1 0.3%, CaCO; 0.2%,
MgSO4 TH,0 0.05%, KH,PO4 0.05% (pH 6.5) at 30°C for 4 days. Acetylcholinesterase inhibitor was purified by
Diaion WA-30 (OH") column chromatography and cellulose column chromatography. Acetylcholinesterase inhibi-
tor showed the maximum wavelength at 205 nm and was soiuble in water, acetic acid, ethanol, methanol and dime-
thyl sulfoxide. The concentration of 50% inhibition (ICs0) of inhibitor against acetylcholinesterase was 25 pg/ml.
The inhibitor was inactivated on heating at 100°C for 15 min and more stable in acidic region than alkaline region.
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Acetylcholinesterase inhibitor M4F =A

Soluble starch 3.0%, glycerol 1.0%, pharmamedia 0.5
%, KCl 0.3%, CaCO; 0.2%, MgSO4+7H,O 0.05%, KH5PQ,
0.05% (pH 6.5)% <JAA] BAbR] 2 Algsldony skt
& glycerol W4l glucose, fructose, maltose, mannose,
raffinose, rhammose, arabinose, sucrose, galactose, lactose -
= A718te] JAA Bake] HA "add A =
g soluble starchZ- A7}SHA] @3l glucoseBtS A7Fsh %
&k, "AY L 2= pharmamedia T4 proflo, bacto pep-
tone, yeast extract, NH4Cl, NHyNOs, (NH,):80:5S &
Aale] elalAl Aake) HH ZAE TASIIS, £ 3 )
Z19] phE WA AAlA Pake] HA =L 2SI
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Acetylcholinesterase inhibitor &4 &A% [41]

Acetylcholinesteraseel|] 2] acetylcholine 2 25E€] AJA
%l acetic acid’} acid-base indicator?] m-nitrophenol2] 43
& M7= ABlE o848l 420 nmellH FR=E &
2= acetylcholinesterase®] A S =T 5 9ot
Sigma®] Diagnostic cholinesterase assay kitZ ©]-8-&}e]
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Butyryl cholinesterase®iX| &4 =X [41]

Acetyl cholinesterase 94| EAJ#} 7+-2 whoz FAlS
2815129, acety] cholinesterase W41 butyryl cholinester-
ase® ALY 7]4 2 acetyl choline *HAl butyryl choline
£ Al-83}e] butyryl cholinesterase 44| &A1& ZAs)gich

Acetylcholinesterase 2HN|2] pH QR4 A}
HAE QA B4 50ug/ml FEE pH 1~11 7€)

Acetylcholinesterase HX[X|2| doseresponse curve
AAE 94 F4L Ggsted 1.0 ugel A 1,000 ugAt=
WHEAIA acetylcholinesterase HA| &AL A 3le] A4
o ekl w2 A A A=E dose-response curves. 2
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Acetylcholinesterase 9NN MM #T2] S5
223k Eokre] acetylcholinesterase(ACHE)¥} butyrylcholin-
esterase(BuChE) 9JA| A& 2418 A Table 13 2

Table 1. Acetylcholinesterase(AChE) and butrylcholinesterase
(BuChE) inhibitory activity of selected strains

Strains e AChE_ . e BuChE_
inhibitory activity(%) inhibitory activity (%)
960903 82 5
970805 65 54
V-8 55 65
D-2 50 35
980302 50 55
T-5 45 60
X-5 40 45
M-4 40 35

Table 2. Taxonomical properties of the strain 960903

Morphological
Gram stain negative
Shape rod
Cell size 05x1.75m
Motility -
Spore formation -

Physiological
Optimum temperature 30°C
Oxidase +
Catalase +
Urease -
Diffusible pigment
Methyl red test -
Voges-Proskauer reaction +
Indole test -
Casein hydrolysis +
Starch hydrolysis -
Tyrosine hydrolysis -
H;S production -+
Gelatin liquefaction -+
Arginine dihydrolase +
Lysine decarboxylase -
Denitrification +
Growth at 40°C +

Gas (Acid) production from
glucose -(H
lactose + ()
maltose - ()
galactose -(-)
SUCIose +(+)

2w AChE A &4l 71 3 BuChE HA] Aol
o 5 B I 960903 o AAl #@wA A
Fig. 13 2o, #49] =271+ 0.5 um x 1.75 ume]| 912
wjekehs, A=, Az EXE Table 200 Wepdxiet. of
=% API test kit °]§% FREL WHdsdo. &
Bergey's manual of systematic bacteriology 2 Manual of
methods for geperal bacteriology®} API kite] Whg 23}
2 Edz AEY Za JAA AL TF 9609032
Pseudomonas malleio]l7 1} 2 QFY 7oz FAFgic)

Acetylcholinesterase inhibitor &b HiX|S] E[FH =AH
=

AAA AL wiz|e] #A 2712 Table 34 Bz wpe}
o] ZA9] g4 03 soluble starch®} glycerol® +}
Elkoml goluble starch gle] glucose™t H71gF Aol
AAA AJate] HA] b= A= viepdrl. w3 Table 4ol
M B vlel o] ALK O BE pharmamediaZ A7)
7ol AAA] AAke] 7} =& AR JEon #7)

Fig. 1. Transmission electron microscoph of the isolated
strain 960903. Bar represents 1 [lm.
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Fig. 2. Relationship of growth and acetvicholinesterase inhib-
itor production of Pseudomonas sp. 960903.



Table 3. Effect of carbon sources on the inhibitor production
by strain 960903

Carbon sources# Inhibitory activity ( % )

Arabinose 73
Cellobiose 70
Fructose 23
Galactose 75
Glucose 73
Glycerol %5
Inositol 75
Maltose 73
Mannitol 70
Lactose 75
Sorbitol 75
Sucrose 78
Xylose 70
Glucose without 0

soluble starch

# + Soluble starch 3%
* Nitrogen source: pharmamedia 0.5%

Table 4. Effect of nitrogen sources on the inhibitor production
by strain 960903

Nitrogen compounds Inhibitory activity (%)

NH4NO; 70
(NH4)2504 70
NH,4C1 72
Urea 73
NaNOs 70
Casein 75
Malt extract 80
Beef extract 80
Pharmamedia 85
Peptone 80
Proflo 83
Yeast extract 80

*Carbon source : soluble starch 3.0% + glycerol 1.0%

AL Hrler 7§—r‘7] 71 AAHES Hrlsr A B8
of A4 o] 2 QAo vehde wixe] pHeY F5
2] Wik 2xEE oA B HH 2HL AL F)
pH 6.58} 30°C7} A2 2 ePdel(Data not shown). Hl
oF Aol w2 gAY HA 2712 Fig 2|4 EA u}
s} o] 4R QAA L] Pake] M T2 Ao ehd
o AAA AR A wix) Ao soluble starch 3.0
%, glycerol 1.0%, pharmamedia 0.5%, KCl 0.3%, CaCO;
0.2%, MgSO;7H,0 0.05%, KHPO, 0.05% (pH 6.5)&
Al wixE 30°Cel A 47t wiokal A2 v},

Acetylcholinesterase MM 22| & HA|
T wieF Ao Mut AChE <A &Ade] vepyhe
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Culture broth

‘ Centrifuge at 8,000 mm ( 4 *C )

\J
Supernatant

i Lyophilization
Diaion WA-30 ( OH-) column chromatogruphy

Elute with 2 N NH4OH, cvaporation
i and neutralization

Sephadex G-25 column chromatography
I Elute with distilled water and lyophilization

Cellulose colurmn chromatography
Elute with butancl : acctic acid ( 10 1 1)
l with distilled water gradient

Active fraction ( Rf = 054 )

Fig. 3. Purification steps of acetylcholinesterase inhibitor
from Pseudomonas sp. 960903,
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Fig. 4. pH stability of the acetylcholinesterase inhibitor of
Pseudomonas sp. 960903,

Acetylcholinesterase inhibitors in concentration of 50 Wg/ml at
various pH values were incubated for 20 hr at 4°C. After adjust-
ment of pH 7.0, the inhibitory activities were assayed by the stan-
dard method. 100% represent inhibition activity at pH 7.0.
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Table 5. Physicochemical properties of acetylcholinesterase
inhibitor from strain 960903

Nature While powder

TLC Ryvalue® 0.542

UV A max 205 nm (in H»0)

Solubility
soluble Water, acetic acid, DM SO, methanol, ethanol
insoluble Acetonitrile, butanol, acetone,

chloroform, hexane, ethyl acetate

*precoated silica gel plate ( Merck )
solvent system : butanol : acetic acid : dist. water (4:1:1)

Table 6. Results of visualization method of the acetylcholinest-
erase inhibitor from strain 960903

Reagent Result
Sufuric acid brown
Vanilline-sulfuric acid negative
Hydrazine sulfate positive
Ninhydrin pink red
Vanilline-potassium hydroxide positive
Anthrone brown
Phenol-sulfuric acid brown
Orcinol negative
O-Dianisidine brown
O-Phenylencdiamine positive

2 ZF4 acetic acid, DMSO, methanols} ethanolel =
=3 butanol, chloroform, ethyl acetate, acetone, accto-
nitril, hexanesol= =2 o= Ao vslylch(Table 5).
o] AAAZ UV scanningdr A3} 205 nmel|A | F55
=2 Jepigde} (Fig. 5). =3+ o= 714 2 Ao ®
ZA8t A3} Table 694 Ei whsl el hydrazine
sulfate®} o-dianisidineo| 4] =] aldehyde” |+t ketone”]
7} 9)& 702 FAsk3L, anthrones} phenol-sulfuric acid
o] Ase] o] gl& Aoz FAsKE orcinolel A
whdo] =7 ko) we] Ea ¥ FESHA] st o-
phenylenediamines] =o] keto acid?]7} U HL=
AZYE T vanilline-KOH®} ninhydrinel] E%|e] amino”|
71 glg Rer FAFA 9o}, o|#E BALE n]fe] o
AAZ ofn) Al Alde] BAZ FAI i} E8¥ o
A A)2] doseresponse curveE Fig. 6ol vjehigler, o
A kel Wt 80 pg/mZHAle A Al Bl H]H]
Hez ZrlEgl o ICxe 25 ugmlE ehdeh

o (=]
S b |

Aul| 2)8A kel d3EOZ acetylcholinesterase 23A]
AS Arrele F5E BoFFOR Y] Resl] TFe] &
e =AY A3}, Pseudomonas sp. B BHE AT B4

" " 508
Wavelength (nm)

Fig. 5. UV scanning spectrum of the purified acetylcholinest-
erase inhibitor produced by Pseudomonas sp. 960903,

Inhibitory activity (%)

n 1
1 10 100 1000

Concentration of inhibitor (ug/ml)

Fig. 6. Dose response curve of acetylcholinesterase inhibitor of
Pseudomonas sp. 960903.

Different concentration of inhibitor was added in the acetylcho-
linesterase inhibitor assay mixture and the inhibitory activity was
measured. The arrow shows ICsg value of acetylcholinesterase
inhibitor of Pseudomonas sp. 960903.

AA ] A AJ4; A2 soluble starch 3.0%, glycerol 1.0
%, pharmamedia 0.5%, KCl 0.3%, CaCO; 0.2%, MgSO-
THO 0.05%, KHyPO, 0.05% (pH 6.5y gk wi=]e]
A 30°C, 497 wiokgr AfE vepdo o5 Wi A
odefl A Diajon WA-30 (OH-) column chromatography2}
cellulose column chromatography2 ©|-83le] QAAHZ &
el QAAS] FHo AR A 205 nme| 9T, 2,
ZAF ethanol, methanol, dimethyl sulfoxidesl|A £8]%|=
Aoz Vel 225 QARE delle e s
webghem] Ae Sl gEk SRR Fae] 50% A
) E= (ICs)E 25 pg/milelgict.

adAtel 2
£ e 199995 SRR w88 54l o8,
[+

HHAAE AL ATH| 2 S AT Q78] Age] 3
Ap=spet,
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