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RT-PCR Angiogenin cDNA pRSETB N
His6 10% 8mol L His6
Ni?* Ni#*-NTA 98 % His6-ANG
Western-blot
CAM tRNA
His6
R318 A 1000-3061 2001 01-0055-04
IPTG 4- Ni#*-NTA
Sepharose 6B Qiagen ANG
Santa Cruz
b1985 HT-29
1.3 DNA
Angiogenin ANG 2 DNA
hANG 4
HT-29 hANG 1.4
hANG pRSET-ANG
hANG BL21DE3 pLySs ANG
hANG cDNA Amp 100pg mL LB
pRSETB N His6 ° 2% 37C 3h IPTG
0.5mmol L 1~5 h 12% SDS-PAGE
STE 4%
DOC 2mmol L MgCl, DNase [ 4T
120001 min 10min
1 12 % SDS-PAGE
1.1 1.5
rhANG l1g 5 mL B
pRSET-ANG 3 pRSETB 8mol L 0.1mol LNaH,PO, 0.0Imol L Tris.Cl
7 E. coli BL21 DE3 pHS.0 10 000g X 30 min
pLySs A T7 RNA 1 mL B
Ni**-NTA 2 X 4mL
1.2 C 8mol L 0.01 mol L NaH,PO, 0.0lmol L
T4DNA ligase GIBCO Tris. Cl pH6.3 4X0.5 mL
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D 8 mol L 0.1 mol L NaH,PO, 0.01
mol L Tris. Cl pH5.9 4X0.5 mL E 8
mol L 0.1 mol L NaH,PO, 0.01 mol L Tris.
Cl pH4.5 His6
DE 10 mmol 1 Tris. Cl pHS. 0
0.1 mmol 1 EDTA 24 h
12 % SDS-
PAGE
1.6 Western-blot
SDS-PAGE Bio-Rad
NC
NC ANG
37C 2 h
37C 2 h 5 min
1.7
Folin 40C 10min
590nm
1.8
1.8.1 CAM 2
9d lem?
CAM 38T
48h
1.8.2 tRNA 5
100 0.2% 0.3% 0.4%
0.5% tRNA 30mmol L Hepes pH 6.8 30mmol
L NaCl 0.001% HSA 1pmol L rhANG 37C
2h tRNA 0.5%
6% 10min 4C15 600g 10min
1:3 Ao
2
2.1 17 His6
EcoR I Hind[ll pUC19-ANG
hANG cDNA pRSETB
E. coli JM109
DNA 380bp
PRSETB-ANG
2.2 hANG
pRSETB-ANG BL21 pLysS
IPTG 12% SDS-PAGE

18kD
His6-ANG
4h
Fig. 1
12 % SDS-PAGE Fig.2
His6-ANG
2.3
His6-ANG

7 6 5 4 3 2 1

1 rhANG SDS-PAGE
Fig.1 SDS-PAGE analysis of expressed hANG
within 1~ 5h different time
1. Low-range protein molecular weight marker

2. Uninduced total bacterial proteins
3~7. Total bacterial proteins induced by IPTG for 1~5h

6 5 4 3 2 1

2 rhANG
Fig.2 Characterization of the expressed thANG

SDS-PAGE

1. Uninduced total bacterial proteins
2. Induced total bacterial proteins
3. Induced total bacterial proteins
4. Low-range protein molecular weight marker

5. Crude lysate precipatation of bacterial with IPTG induction
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NP2+
NiZ* Agrose
Ni?*-NTA 8mol L Buffer B
His6-ANG ~ Ni#*
pH
SDS-PAGE Fig.3 D E
D E
98 % Lowery
0.212mg mL His6-hANG
Westen-blot Fig. 4

3 rhANG
Fig.3 Reduced SDS-PAGE during the rhANG

purification procedure

SDS-PAGE

1. Bacterial sample before induced
2. Bacterial sample after induced
3. Low-range protein molecular weight marker
4. Crude lysate supernatant
5. Flow throught fraction
6. Wash fraction by bufferC
7. Elution fraction by bufferD
8. Elution fraction by bufferE

2.4 hANG
2.4.1 hANG
CAM
Fig.5 rhANG CAM
CAM
100ng ~ 10p.g
hANG CAM
2.4.2 tRNA 1pmol L rhANG
tRNA  30mmol L Hepes 30mmol L NaCl
37T 2h 260nm
tRNA Fig. 6
0.207 0.233 0.279 0.326 rhANG
tRNA

4 rhANG ~ Western-blot
Fig.4 Western-blot analysis of expressed rhANG
1. Low-range protein molecular weight marker
2. Purified thANG by Ni?"-NTA resin

3. Western-blot analysis of induced hANG recombinant

A B

5 rhANG CAM
Fig.5 CAM assay depicting a positive and
negative angiogenic response.

A. Non-treated
B. Treated by 100ng of thANG

0.4 .
g
y 0.2
S
0.1
0 | | 1 1 1 |

0 0.1 0.2 0.3 0.4 0.5 0.6

tRNA concentration

6 rhANG tRNA
Fig.6 The activity of rhANG hydrolyze tRNA
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BL21DE3 pLysS IPTG tRNA
T7RNA pRSETB
T7 ANG NiZ*-NTA
T7RNA
RNA 5 67 ANG

T7gene 1 E. coli JM109
E. coli BL21 DE3 pLysS
T7RNA
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Human Angiogenin Expression Purification Biological Assay
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Abstract Angiogenin cDNA was obtained by RT-PCR and cloned into the fusion expression vector pPRSETB. The re-
combinant Angiogenin protein was fused with His6 at its N-terminal and expressed as inclusion body. The expression level
was about 10% of the total bacteria protein. After dissolved in 8mol L urea the recombinant protein was purified by
Ni?*-NTA chelating resin according to the high affinity of His6 with Ni?* . The biological assay indicated that purified
rhANG could induced the new blood vessel formation on CAM and degraded tRNA in wvitro.
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