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Abstract: Annexin is a protein of evolutionarily conserved polygene family that binds to cell membrane
phosphatidylserine (PS). PS is closely related to many diseases with a potential as a new drug target. Annexin
has a good value in drug discovery and new drug development. Annexin A4 is a member of the annexins
family. Annexin A4 involves in a number of cellular functions, such as exocytosis and coagulation. These
functions are related to binding of annexin to acidic phospholipids. However, the detail function(s) of annexin
A4 has not been fully uncovered. Production of annexin A4 in large quantity is prerequisite for indepth
investigation of the structure-function relationship of annexin A4. Human annexin A4 was originally purified
from the natural resource at a low yield due to the complex procedure. In the present study, annexin A4 was
expressed in a prokaryotic system with a high yield of soluble protein. The plasmid pET28a-annexin A4-EGFP
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was constructed for the expression. Recombinant annexin A4-EGFP was purified using two methods.  Affinity

chromatography approach gave a protein yield at purity of 80%. While, the membrane absorption method

produced the protein with the purity over 90%. Flow cytometric analysis showed that the annexin A4-EGFP

fusion protein could recognize and bind to the apoptotic cells with an affinity PS at 79.58 +11.68 nmol-L™',

which is at the same order of magnitude as AS-EGFP. We successfully achieved the efficient expression of

annexin A4-EGFP in prokaryotic system, and provided an easy and convenient method for purifying a large

amount of annexin A4-EGFP with a high purity. This study has laid a solid foundation for our study of the

function of annexin A4 in the future.
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Figure 1 Multiple alignment of amino acid sequences of annexins family
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Figure 2 Alignment of amino acid sequences of annexin A4 and annexin A5
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A4 cDNA FHIMIIE5REME BT A4 3
KB 50 bp A&H Neo 1 BEVIAL A, R FIH
Sl Pt AT R LR . RIE A4 ) mRNA J751
(XM_011532805.1) M RARN: sttt 3 565149 (£ 1).

Table 1 Primers of A4 PCR

Primer Sequence (5'-3")
P1 catgccatggcgatggcaaccaaaggaggtactgtcaaagetgettcaggattc
aatg (Nco I)
P2 gettcaggattcaatgeaatggaagatgee (c—a)
P3 cgeggatecatcatctectccacagagaacaagceagtactttect (BamH 1)
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Figure 3 PCR amplification of A4 cDNA and construction of the expression plasmid. a: PCR amplification of A4 cDNA; b:

Construction of the pET28a-A4-EGFP expression plasmid.

The plasmid pET28a-EH was constructed by insertion of EGFP and (GS),4

linker encoding sequence into pET28a. The expression plasmid pET28a-A4-EGFP was constructed by insertion of A4 encoding

sequence between Nco I and BamH 1 sites of pET28a-EH
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Figure 4 SDS-PAGE analysis of A4-EGFP expression. Lane
1: Total crude protein of bacteria containing pET28a vector, IPTG
induction; Lane 2: Total crude protein of bacteria containing
pET28a-A4-EGFP, no induction; Lane 3: Total crude protein of
bacteria containing pET28a-A4-EGFP, IPTG induction; Lane 4:
Supernatant of lysate of bacteria containing pET28a-A4-EGFP,
IPTG induction; Lane 5: Pellet of lysate of bacteria containing
pET28a-A4-EGFP, IPTG induction; M: Protein markers
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Figure 5 Analysis of recombinant A4-EGFP purified by different
methods. a: SDS-PAGE analysis of recombinant A4-EGFP
purified by Ni affinity chromatography; b: SDS-PAGE analysis
of recombinant A4-EGFP purified by membrane adsorption
purification
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Figure 6 Evaluation of apoptotic detection ability of A4-EGFP by flow cytometry. a: Diagrammatic dot-plot of apoptotic cells labeled
with A4-EGFP; b: Diagrammatic dot-plot of flow cytometric measurement of apoptotic cells; c: Analysis of median fluorescence intensity of

A4-EGFP binding to apoptotic cells
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