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Production and Characterization of Human
Immunodeficiency Virus Integrase Fused
with a Maltose-Binding Protein

Do Jin Kim, You-Take Oh and Cha-Gyun Shin’
College of Industrial Studies, Chung-Ang University, Ansung 456-756, Korea

Abstract— Retroviral integrase is required for integration of viral DNA into the host cell chromosome.
Human immunodeficiency virus type-1 integrase was partially purified as a part of a fusion protein
linked to a maltose-binding protein and characterized in terms of an endonucleolytic activity. The
concentration of the fusion protein purified through an amylose column was about 12mg/ml, in-
dicating that the solubility of the fusion protein is highly increased by the presence of a maltose-
binding protein, considering that the integrase protein alone is poorly solubilized. The en-
donucleolytic activity of the fusion protein was detected at 0.1 to 1.0mM Mn™" ion, but not at any

concentrations tested of Mg™* ion
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Fig. 1— Genetic map of a fusion protein expression vec-
tor (pMal-IN) coding a maltose-binding protein
and a HIV-1 integrase.
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Fig. 2 — Induction of a MBP-IN fusion protein in the bac-
terial cultures. Bacterial strains were grown at
37°C in LB media containing ampicillin until ab-
sorbances at 595nm reach to 0.6. IPTG was
added to the cultures to a final concentration of
0.3mM. After a further 3 hr, bacterial cells
were collected and analyzed. Lane 1, protein
molecular size markers in kDa: lanes 2 and 3.
strain containing pMalc2: lanes 4 and 5, strain
containing pMal~IN: lanes 3 and 5, IPTG added.
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Fig. 3 — Purification of a MBP-IN fusion protein using an
amylose affinity chromatography. A bacterial pel-
let from a 500 ml culture treated with IPTG was
resuspended and sonicated. The clear su-
pernatant was collected and passed through an
amylose column. Lane 1, supernatant: lane 2.
flow-through: lane 3. washout: lanes 4-12, elu-
ate in 10 mM maltose.
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Fig. 4 — Endonucleolytic activity of a MBP-IN fusion
protein in the presence of metal ions. (A)
Schematic diagram of endonucleolytic reaction.
(B) Endonucleolytic activity of a MBP-IN. Pro-
teins (MBP-IN or hisitinetagged IN) of 30
pmol were incubated at 33°C for 90 min with
radiolabelled duplex oligonucleotide of 0.1 pmol
in 10 mM TrisHC1 (pH 7.4) containing the com~
ponents indicated below: lane 1. oli-
gonucleotide only: lane 2. histidinetagged IN
with 1mM Mn**: lane 3-11, MBP-IN: lanes 4-
7. 0.1, 0.5. 1 and 10mM Mn"": lanes 8-11, 0.1,
0.5, 1 and 10 mM Mg" " respectively.
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cleotide®] Z7]Eo] 3y BHACEN, inte-
grase?] 40| JAIE 712-dl 4= nuclease?
o] ZH43tS HAFHFig. 4B: lanes 7 and
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A 5% nuclease’} integraser] 249 ¥ o
Yehte Aoz Atz dd. 39 A integrase
gAe) H3eh Y 2HL A ey 84 &
AukLo| B-mercaptoethanol, CaCl,, =+ EDTA
52 #7k8 B9k& W, P-mercaptoethanolg 20
mM FE7HA] Zrke Z47 o $& 848 Rasd
(Fig. 5 lanes 5-7). #%5%=2 1 mM EDTAY 3
b REH 848 BAF0, o139 FReM:
W3-8 AZ ) grie] 28 A3 AAslY ¥hEg o
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tide7} AlAY ule]2i~ DNAS £F4¥9 DNAY
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Fig. 5— Effect of various buffer components on en-
donucleolytic activity of a MBP-IN fusion pro-
tein. The basic reactions were formulated in
the presence of 1mM Mn*" as described in
Fig. 4. Additional components were added to
the reaction as follows: lane 1, oligonucleotide
only: lane 2, histidine-tagged IN: lanes 3-13,
MBP-IN: lane 4, Mn*" omitted: lanes 57, 10,
20 and 50 mM -MeOH: lanes 8-10, 10, 20 and
50mM CaCly lanes 11-13, 1, 3 and 5mM
EDTA respectively.
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