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Activity and quality comparison of the engineered protein
Staphylococcus aureus a-hemolysin purified with gel filtration
chromatography and Ni-NTA
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Abstract: The a-hemolysin protein of Staphylococcus aureus, which was expressed in Escherichia coli BL21 (DE3) with
recombinant pET32a"-a-HL plasmid, was purified with gel filtration chromatography (GFC) and Ni-NTA spin columns. The quality
and biological characteristic were compared. First, the purified products were analyzed with SDS-PAGE, and the expected protein
band was with a molecular mass of 53 kD. Second, protein concentration was determined by the method of Bradford, and the median
hemolytic dose potency (HD50) was finally analyzed with rabbit erythrocyte. The protein purified with GFC was 0.337 mg/mL, its
hemolysis activity was 1519 HU/mg, and hemolysin yield was 14.04%. Meanwhile, the protein purified with the Ni-NTA Spin
Columns was 0.35 mg/mL, its hemolysis activity was 1463 HU/mg, and hemolysin yield was 17.5%, respectively. The results
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showed that there is no significant difference in the quality, hemolysis activity and yield of the recombinant proteins purified with

Ni-NTA spin columns and GFC.

Keywords: a-Hemolysin, gel filtration chromatography, Ni-NTA spin columns
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Fig. 1 SDS-PAGE analysis of a-HL obtained from GFC. M:
protein marker; 1, 2: purified a-HL with GFC; 3: E. coli BL21
[PET32a(+)-a-HL] induced for 4 h; 4: E. coli BL21
[PET32a(+)-a-HL] before induction.
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Fig. 2 SDS-PAGE analysis of a—HL obtained from Ni-NTA
spin columns. M: protein marker; 1: E. coli BL21
[pET32a(+)-a-HL] before induction; 2: E. coli BL21
[PET32a(+)-a-HL] induced for 4 h; 3: purified a-HL with
Ni-NTA spin columns.
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R 1 BSAMRERBEIINDAEET 595 nm THHELER

Table 1 Outcomes of BSA standard solution shade
selection at UV spectrophotometer 595 nm
BSA contents in 0.1 mL standard solution (ug) ODsgs
10 0.132
20 0.255
40 0.561
60 0.598
80 0.818
100 1.054

Protein level standard curve

y=0.9696x+0.0687

hotometer 595 nm

Shade selection at UV

BSA contents in solution (mg/mL)
3 BERRERElZ
Fig. 3 Protein level standard curve.

#x3 o-HLEAZTERIENE
Table 3 Purification of a-HL

#x2 {ELtHBEMe-HL £ 414 nm T EE
Table 2 Multiproportionand shade selection at 414 nm of
diluted a-HL

Multiproportion of ODg14

a-HL(2") Supernatant ~ GFC Ni-NTA
1 0.501 0.678 0.885
2 0.377 0.605 0.708
3 0.265 0.556 0.563
4 0.199 0.520 0.491
5 0.109 0.476 0.435
6 0.089 0.385 0.382
7 0.032 0.290 0.302
8 0.030 0.198 0.205
9 0.027 0.078 0.068
10 0.028 0.069 0.040
11 0.034 0.040 0.038
12 0.028 0.042 0.027
13 0.031 0.034 0.027
14 0.030 0.036 0.028
15 0.035 0.030 0.028
fc?nr?r%llete hemolysis 0957

Inhemolysis control 0.032

24 BFMEBFE

¥ o-HL glifbad 72 p i % 2515 2 S B0 T T
CEA RS, 5303 30 i A i D A
S 2 M A5 31 14 ¥ 1 2R 2R 11 1 Sl AR R0 43 5K
14.04%71 17.5%.

Purification step Sample volume Conc_entration of  Total protein I—_Iemolytic 'I_'otal hemolytic ~ Specific activity H_emolysin
(mL) protein (mg/mL)  (mg) titer (HU) titer (HU) (HU/mg) yield (%)
Supernatant 36.0 0.200 7.200 128 4608.0 640 30.60
Purified by GFC 3.0 0.337 1.011 512 1536.0 1519 14.04
Purified by Ni-NTA 3.6 0.350 1.260 512 1843.2 1463 17.50
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