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Soluble Expression of Human Angiostatin and Endostatin by
Maltose Binding Protein (MBP) Fusion in E. coli
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Abstract

Rapid production of therapeutic proteins such as angiostatin and endostatin
angiogenic inhibititors has been highly demanded for cancer treatment. In this
regard, recombinant human angiostatin and endostatin were successfully expressed
as soluble forms by maltose binding protein (MBP)-mediated fusion expression in

Escherichia coli.

PCR amplified, angiostatin and endostatin genes from human

placenta cDNA library were inserted into an expression vector pMAL-cZe to

construct prokaryotic expression vectors,

PMAL-c2e/AS and

pMAL-c2e/ES,

respectively. Recombinant angiostatin and endostatin were efficiently expressed in

E. coli origami

(DE3) after IPTG induction and protein expression were confirmed

by SDS-PAGE analyses. The expressed recombinant proteins were purified near
homogenity using an amylose affinty column chromatography. In contrast that
previous E. coli expressions were all insoluble, our results first time demonstrated
that MBP fused human angiostatin and endostatin were soluble in E. coli.
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Table 1. PCR primer fist

20mM  Tris-HCI

Primer 1

5" -GGGGTACCGCACAGCCACCGCGACTTC -3

Primer 2

5 -CCAAGCTTCTACTTGGAGGCAGTCAT -3’

Primer 3 5" -GGGGTACCGTGCAACACTGGGAATGGA-3'

Primer 4

5'-0CAAGCTTCTAGCATTTTTTCAGGTTGCA-3
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Fig. 2. Agarose gel electrophoresis analysis of
angiostatin and endostatin  PCR products.

lane 1: angiostatin PCR product, lane 2:
endostatin PCR product
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Fig. 3. Agarose gel electrophoresis analysis for insert
gene confimnation of enzymelkonl,  Hindlll)
digestion of fusion gene. lane 1 : endostatin
fusion gene digested enzymeKorl, Hindlll). lane
2 ¢ angostatin - fusion gene  digested
enzymelkon, Hinall).)
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Fig. 4. SDS-PAGE analyses of MBP - angiostatin and
endostatin  fusions expressed in £ ool
origami(DE3). Lane 1: total cell lysate of vector
control  (PMAL—2e), lane 2 supematant of
vector control  (PMAL—c2e), lane 3 total cell
lysate of MBP-endostatin fusion (pMAL-c2¢/ES),
lane 4 supernatant of MBP- endostatin fusion
(PMAL-c2¢/ES), lane 5 total cell lysate of
MBP-angiostatin fusion (PMAL—2¢/AS), lane &
supernatant of MBP- angiostatin  fusion
(PMAL-c2¢/AS).

3.4 E. coli origami(DE3)oll Al s &l X =3t ol
X|QAEIE T} AT AEEISl HA
FE&AFoE FU9d AxH AN A
2E¥2 MBP excellose MBP spin kit ©)& 3}
A AAE IR AAT 23 odsd =9
99 gidS 9& 5 AU (Fig. 5).

4. 13

ARERYY LS G HAF A F B8@
a20t, @A oRE JARGH A2 ¢
AEPHEF U2 2T F g Aoy, dAL
26 % dE2gdd 2L AREAYA EAE
< Mg AEe APHeE F&d FRUHIA
Fole ¥ FA fowA gel 3 Rt
FE22 FRUIAANZE AAFozA & A
2 J&e AR £ oL WPFREAE 9
AE2de] BEAR H237] 4190, ¥ WA
€ 72 ddE FE= U F 419 Eg=
sl HAQ Azt Fehde FH
dz2glele FFUIAEY o] 5A, T4, ¢
9 4%& JAsed ZHt AohAAT 7153
o2 g4 A& dAL2EH dELEHAE

7 A A

Fig. 5. SDS-PAGE analyses of crude extracts and
purification of fusion protein using MBP
excellose spin kit. Lane 1: supernatant of
control crud extracts, lane 2 purified MBP
control, lane 3 supernatant of MBP-Endostatin
fusion crude extracts, lane 4 purified
MBP-Endostatin ~ fusion protein, lane 5
supernatant of MBP-Angiostatin fusion  crude
extracts, lane 6 purified MBP- angiostatin
fusion.
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