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Purification and characterization of acid phosphatase from the Italian honeybee

Apis mellifera L.. (Hymenoptera: Apidae)
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Abstract: Acid phosphatase (ACPases FC3.1.3.2) was isolated and purified from the Italian honeybees Apis mellifera
L.: and propetties of the enzyme had been studied. Acid phosphatase was partially obtained from A. mellifera by
homogenate: ammunium sulfate fractionation: chromatography with DEAE-sepharose FF and gel filtration with Sephadex
G-200. The purified enzyme moved as a single electrophoretic band in PAGE. The purification multiple was 77.24, and
the specific activity 16.22 U/mg with pNPP as its substrate. The meolecular weight of ACPase was 135 kD determined
with gel filtration and its subunit weight was 63.1 kD determined with SDS-PAGE . Iscelectric focusing study showed that
pl values of the enzyme were 4.46 and 4.79. NR/R single and two dimensions SDS-PAGE indicated that the enzyme
contained intrachain disulfide bond . Circular dichroism spectrum was investigated, and it was found that the proportion of
adelix: S3-sheet and random coil in the enzyme was 13.84%, 25.68% and 56.34% respectively. Amino acid
composition analysis showed that there were about 507 amino acids in the ACPase. with plenty of Asp.
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Table 1 Purification of the ACPase extract from the Ialian worker bee

AR BER BES thiE ER AR
4 {35 TR _ g M [a] f %
Purification ste Total volurme Total protein Total activity Specific activity Yield (%) Purification
P Cml) Crug) 43P (Ufrag) rultiple
ki Homogenate 78 2702.7 - - - -
T4 Acid teatment 75 2 421.00 507.64 0.21 100 1.0
(NH,> LigE
H, 2250, 60 179410 402.00 0.22 £2.02 1.08
Saturated supernatant
(NH,2,50, HH7 1 56 570,58 282.27 0.49 55.60 2.33
Salting-out (NEL 3,50, ’ ’ ’ ’
DEAE =2 #7
DEAE-Sephomose FF calunm 16 105.61 257.34 2.44 50.69 11.62
Sephadax G-200 FE/EAT 5 12.25 198.75 16,22 39.15 77U

Sephadex G-200 column

3.2 ERMMESEERGEERE

FH Sephadex -200 =44V, i B 3 42 2 5 & B i
Rl BRIk SDS RN M BE AL BER BRIk v, % 5
RS Ry BB HENMR -, IEWZHEC
kB kA 1, B 20,

&1 B TR EREG B 5 7 I I R A A R vk BT
Fig. 1 PAGE of ACPase in the halian worker bee
1.H&E Homogenate: 2. FEFLGE 5 Purified sanmple.

3.3 BMBIRIEREN 2 TRENE

3.3.1 FRWAEX T HRE: H Sephacryl 5-300 4
(AKTA FPLC 22 %% ) M 5E B2 14 BE R B 7Y AR X 4 1 i
2. BRERAREIA 120 mL, A7RFER V)4
43.43mlL. BR M FEER BB HULE AR R AR C Ve D 971 .84

B2 BT EEIETEREEE SDS-BE R EURE A Rk B
Fig. 2 SDS-PAGE of ACPase in the Italian worker bee

1. 5% G @ Homogenater 2. BB R H &M Acid weatment

fractions 3. HIT/ATFFAR Salting-out fractions 4, DEAE-Sepharese 1 ¥

Bi/AE Ak DEAE-Sephavoss fractions 5. Sephadex G-200 1EFEFLIF My

Sephadex G-200 fraction.

mL. U EASTE AL Kav), RIBARE KB 3D
T BRI EE A A TRE R 135 kD

3.3.2 WEMNSTTHE: & SDS-PAGE 2 H—
ZRFE 4, T EAA B HRREN T EAEXT
THEHN63.1kD.
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Fig. 3 Molecular weight determination of
ACPase on sephacryl 5-300
1. #AEE Cyochrome, 12,5 kD: 2. W& A Albumin, 68 kD: 3,
B 4AEE Aldolase, 158 kD: 4. & {LH7EF Katalase, 240kD: 5. B HE
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M 8
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Fig. 4 SDS-PAGE of ACPase in the Italian worker bee
M: #FEE O Marker: S: BFIEREESEE I fh ACPase sample: 1. {425
1L BE b Phosphorylase b (94 kDD; 2. £ & A EH Albumin (67 kDD;
3. 00 E H Ovalbumin (43 kDY 4. % BT B Carbonic arhydrase
(30 kDJ: 5. B & T BEH) ) Trypein inhibitor (20,1 kD): 6. o FLF&
EH olacalbumin (14.4 kDI,
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Els FeEldEmimBRErSafasaix
Fig. 5 lsoelectric focusing of ACPase in the Ralian worker bes

3.4 BEMHEREEMNERS

ERREBREDR. FIMRE Ry REG
2T A& A (B 5), BiFE &l BB

BEETSE R pl B9 4.79 0 4.46.

3.5 BRMEMEREERY NR/R 2.6 SDS-PAGE

P Oy (7 — Bt IR B A I R ANARIE R &b

i, 7EF — H R 4T SDS-PAGE. B 6 AT I,
ZIEREAEE OSSR RGBS ERITEE
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IR M ERRE AT NR/R XU W] SDS-PAGE WHE 7. #
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B F X AR E07: BRI BEREE A R T A BT,

Fptth EHH N .

BEle EiELaEERM 3 REA] NR/R SDS-PAGE Bl
Fig. 6 NR/R SDS-PAGE of ACPase in the ltalian worker bee
NR: 3R R Nonreduetive: B: BB Reduetive: S: £ 8 Sample: B:
REYE AT Brochlaophens] blie.

NR SDS-PAGE ——>
1 28 3 4 5 6

Bl7 BB BEREENT NR/R WM SDS-PAGE B
Fig. 7 NR/R two-dimensional SDS-PAGE of ACPase
in the halian worker bee
1. BEES {18 Phospharylase (94 kDD: 2. £ MFEEHHEHE Albumin (67
kDX 3. W EEBE Ovallumin (43 kD) 4, % B BF Bf Cabonic
anhydrase (30 kD): 5. BRE B BFINHIF Trypsin inhibicor (20.1 kDD:
6. o-FLIEEH o Lactalbumin (14.4 kDD: S: FER Sample.
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Fig. 8 Circular dichroism spectrum of ACPase

in the ltalian worker hee
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Table 2 Amino acid composition of ACPase

in the Italian worker bee

mem 8 BN g,  WE O OREN

Amino acid Contents Residue Amine acid Contents  Residue

(mg/100 g)  mumber (mg/100 ) number
Asp 11 52 Ile 7.1 34
Thr 5.9 31 Len 9.4 45
Ser 4.9 20 Tyr 4.3 15
Glu 8.4 36 Phe 6.2 24
Gly 5.3 45 Lys 8.4 36
Ala 6.0 42 His 3.4 14
Val 2.3 12 Arg 6.0 22
Cys 7.1 38 Pro 3.6 20
Met 2.9 12 Tatal 102.2 507

T Trp 3 HCL KAER A S .
Note: The sample was hydrolyzed by HCls and Trp was destroyeds so no Trp
was detected.
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