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Abstract: Aminopeptidase H (APH) is an universally distributed aminoendopeptidase in the tissue of many organism. However, it is
hard to investigate its mechanism underlying the catalysis and the function in cell. In this paper, the full DNA sequence of this en-
zyme was cloned from chicken liver, then subcloned to the vector pET22 b(+). The recombined vector was transformed into E. coli
Rosetta(DE3), and the APH gene was expressed by the induction of IPTG. It was found the recombinant protein exhibited same mo-
lecular weight as authentic APH on SDS-PAGE analysis; the expression level increased with induction time and approached maxi-
mum of 94.7mg/L till 6 hours, which contained 16.7% of the total protein. Moreover, this recombinant protein showed similar prop-
erties of subunit composition, thermal stability and optimum pH with native APH, based on the enzymatic assay, purification and
analysis of enzymological properties. Therefore, it is confirmed that APH was expressed in this prokaryote system with a high-level
of 1636 u/L aminopeptidase activity. These results would help to elucidate the catalysis mechanism and biological function of APH
by providing enough material.
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RNA TRIzol Reagent (Invitrogen Cat
No. 15596-026, Size 100mL), pGEM-T
Easy Vector Systems I (Promega, A1380),
pET22 b(+) Rosetta(DE3) , PCR
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H(cathepsin H)

12 &
1.2.1 H
(1) RNA
RNA TRIzol®Reagent (Invi-
trogen™ Cat No. 15596-026, Size 100mL),
RNA RNA
gallus, Red junglefowl)

cDNA

Invitrogen

(Gallus

APH
(GenBank AB001322) RT
1444-1456 PCR
S1 11-28 , Al 1404-1421
;52 22-40 , A2
1374-1393 PCR

, pGEM®-T Easy

(2) cDNA TAKARA 5 “FU
LL RACE Core Set APH
cDNA , RT 3 Zccagtggttggaa-5

(3) cDNA : APH Al & S1
PCR , A2 & S2 PCR

(4) PCR( ):
gagge-3 7, S1 (5 “tttccggeaccatgaatg-3 7, 94°C,
5 min, { : 94°C, 30 s; : 45°C, 30 s;
72°C, 1355, 25 }, 72°C, 10 min; 4°C

(5) PCR( ): DNA PCR

A2(5 ~gtagttcacttggctaagge-3 7, S2

Al (5 *=ggttgaccattaa-

(5 “~atgaatgcccacgggctca-3 “); 94°C, 5 min, {

94°C, 30 s; 1 50°C, 30 s; 1 72°C, 135 s, 25
}, 72°C, 10 min; 4°C
(6) cDNA cDNA
pGEM®-T Easy XL1-Blue
APH pET22b(+)  Nde I
BamH 1 s
Rosetta(DE3),
1.2.2 H
Rosetta(DE3) 20 mL LB
( 50 mg/L), 37°C ,
1:50 LB 500 mL, 37°C
2h Asoo 0.8), IPTG
0.5 mmol/L, 37°C 6h, 1 mL
, 50 uL SDS-
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PAGE , 5 min, 12.5% SDS- 1 L- -B-
PAGE 400 mL APH LeuNap pH 8.0 0.1 mol/L
123 H ( 0.8 mL), 0.5 mmol/L 37°C
H 20 min, 0.8 mL  0.23 mol/L HCI
Rosetta , , 0.8 mL 0.06%
, DMACA ( ) ,
DMACA B-
A, 10 mmol/L Tris/HCI, pH 8.0, 0.1 mol/L , 30 min 540 nm
NaCl, 0.02% NaN3, 1 mmol/L EDTA-Na, 0.001
(1) Asqo 1 ,lu >
0.1 mol/L NaCl A , 10 pL
96 , 70 uL 37°C 20 min,
, 4000 r/min 20 min , 80 uL , 80 uL ,
12 000 r/min 20 min , Asso : 0.001
Asyo
() BANA , ,
35%~45% , BANA LeuNap
, pH 8.0, 1 h, 12000 r/min 1.25
20 min , 280 nm
A , 12 000 r/min 20 min
(3) Sephacryl S-200 Lowry Folin- , (BSA)
Sephacryl S-200 (1.6 cm>=<50 cm),
A(0.15 mol/L NacCl), 30 mL/h, 1.2.6 SDS-PAGE
(4) Toyopearl DEAE 650C ; 12.5%,
Toyopearl DEAE 650C R-250
(1.6 cm><10 cm), A(0.15~ 127
0.30 mol/L NaCl), 120 mL/h, : pH 8.0, 0.1 mol/L ;
, NaCl 10 min,
0.16~0.20 mol/L 1.2.8 pH
5) LeuNap BANA
70%, , 12000 t/min pH ; 37°C
20 min : A 0.5 pH,
’ ’ pH 6.0~10.0
(6) Sephacryl S-300 9 é #:1:
Sephacryl S-300
(2.5 cm>=80 cm), A(50 mmol/L 2.1 APH ERMRIESRIERMAME
Tris/HCI, pH 8.0, 0.15 mol/L NaCl), 60 mL/h, RNA
cDNA, PCR (
1.2.4 1), DNA ,
Matsutani DNA 242 APH
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(GenBank, AB001322)—— T, , ,
C, ,
, DNA 115 13,
( 455 ) , APH ')
APH pET22 b(+) 2.3 FH APH IS BHEL
Nde 1 BamH 1 , APH 2, 400 mL
Rosetta(DE3) , APH
58 , 19.4%, 7.78 mg
LeuNap
3
bp 4 Sephacryl S-300
2100
1500
300 i'“
1 PCR =4 IR s #8 5 AL R ik E } =8 'I
Fig. 1 Agarose electorphoretic pattern of PCR product
M: ladder DNA marker; 1~3: nested PCR products; = =
4: second PCR product = ' i
2.2 APH E XA E B FRIE K FRiIZF-H) BIEG &
NEZE
Rosetta(DE3), 37°C 2 FERIEFMIKERET KA SDS-PAGE
Fig. 2 SDS-PAGE analysis of expression product during
LB ( 50 mg/L) the induction period
2 h(OD600 0.8~1.0 h), 0.5 mmol/L 1: total protein before IPTG induction; 2~9: total protein in 1~8
hours after IPTG induction
IPTG 8 h, 1 h ,
SDS-PAGE , , IPTG , kp ! 23 4 5 67 8 9 10
52 kD , 67
27 - —
, 6h ( 2
> 16.7%,
14w
94.7 mg/L, 1636 u/L
APH  COS (H
, , 4000 r/min, B3 #kZL5E SDS-PAGE
20 min 12 000 t/min. 20 min Fig. 3 SDS-PAGE analysis of purification products
’ ’ ’ 1: marker; 2: total protein before IPTG induction; 3: total protein
, after IPTG induction; 4: insoluable protein; 5: soluable protein;
6: precipitate of 35%~45% Ammoniun sulfate fractionation;
> 7: activity component in Sephacryl S-200 chromatography;
( 3 R 8: activity component in DEAE chromatography; 9: activity com-
ponent concentrated by ammoniun sulfate fractionation; 10: activity
APH component in Sephacryl S-300 chromatography
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x1 HABRPHRIAEEEES RATIEEES wor 1.6
Table 1 Aminopeptidase activity and endopeptidase activ- 08t A 1.4
. 07} —— A 11.2
ity in the crude enzyme extract 06k — 4 110
g . Asq0 ) %
Specific  activity of  Specific activity of = 8:51 ] 82 =
Sample aminopeptidase activity ~ endopeptidase activity 8% - lo4
AAsy/(min - mg) AAsy/(min - mg) o1t {02
) 0.0 - = 0.0
Experimental 2448 0.041 0 10 20 30 40 50 60 70 80 90 100
group Tubes
Control group  0.021 0.003 4 Sephacryl S-300 iz iT JE 2 i [E
The strain in the experimental group is with APH gene inserted. Fig. 4 Gel filtration chromatography of APH
The strain in the control group is without APH gene inserted. by Sephacryl S-300
Column ®=2.5¢cmx80 c¢cm, 1.0 mL/min, 4 mL/fraction
k2 FHAAPHMGLESE
Table 2 Purification of recombinant aminopeptidase H from crude enzyme extract
. . . Total activity/u Specific activity Purification .
Purification step W(total protein)/mg (D Asgy/min) AAsyy/(min - mg) fold Yield/%
1. Crude enzyme extract 234.08 654.4 2.8 1 100.0
2. 35%~45% ammoniun sulfate fractionation 80.89 567.2 7.0 2.5 86.7
3. Sephacryl S-200 gel filtration chromatography 50.74 339.8 6.7 24 51.9
4. DEAE ion exchange chromatography 13.32 194.4 14.6 52 29.7
5. 70% ammoniun sulfate fractionation 10.94 166.6 15.2 54 25.4
6. Sephacryl S-300 gel filtration chromatography 7.78 126.8 16.3 5.8 19.4
2.4 APH #OMRBYRIE (12.4 kD)  Sephacryl S-300
24.1 APH
SDS-PAGE R 52 kD, 369 kD, 52 kD,
, 52 688 D , , APH 400 kD
APH Sephacryl S-200 (5]
, Sephacryl S-200 5~250 kD; 2.4.2
APH Sephacryl S-300 pH 8.0, 0.1 mol/L ,
, Sephacryl S-300 10 min, (LeuNap
10~1500 kD, APH BANA ) 60
250 kD 1500 kD , 65 (
(150 kD) (67 kD) (43 kD) 5A) APH
120 120
o 100F g 100F 5
ER g sor
= =
5 60 g 60r
< v
2 40 z 40F
E 20 z 20
L 1 1 L 1 0 L L 1 L

0 L
0 10 20 30 40 50 60 70 80 90
T

50 60 70 80 9.0 100 110
pH

El5 EHFAKEE HBRREM(A)SRIE pH(B)# L%
Fig. 5 Heat and pH stability of recombinant APH
Aminopeptidase activity against substrate LeuNap; A Endopeptidase activity against substrate BANA
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2.4.3 pH APH :

LeuNap BANA
pH , 37
pH pH8.0~8.5( 5B)
(0.1 mol/L, pH 8.0, 37 )
100% pH APH
0.5 pH, pH  8.0( )

3 Wik

) APH
APH , APH

APH
APH
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