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Prokaryotic Expression of Amphioxus BRA Protein

and Preparation of the Polyclonal Antibody

YUAN Liang™® LI Guang® WANG Yi-Quan””

(@ School of Life Science, Xiamen University, Xiamen 361102; @ School of Life Science, Xinjiang Normal University, Urumgi 830054, China

Abstract: Homologues of the T-box gene Brachyury play an essential role in notochord specification of early
embryo development of chordates. Amphioxuses, also called cephalochordates, represent the most basally
divergent lineage of chordates, being the sister group of urochordates and vertebrates. It is now generally
agreed that amphioxus is the first animal group to evolve a real sense of notochord in all metazoans, hence

studying Brachyury in amphioxus would shed important insights into the origin and evolution of notochord.
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In order to explore the function of Brachyury in the developmental regulation network of amphioxus, we
generated a mouse anti-amphioxus BRA polyclonal antibody. Amphioxus possesses two Brachyury
homologues genes: Bral and Bra2, encoding two proteins with a sequence similarity of 93% (Fig. 1a). It is
very hard to distinguish specific epitopes between them. The transcriptome data showed that the expression
level of Bra2 was much higher than that of Bral (Fig. 1b). Further analysis of BRA2 sequence feature
indicated that ideal presume antigenic determinants located in the N-terminal of BRA2 (Fig. 1c). Therefore, a
696 bp gene segment was amplified by PCR from Bra2 N-terminal (Fig. 2a) and inserted into prokaryotic
expression vector pET28a (Fig. 2b). The recombinant plasmid pET28a-Bra2-N was transformed into
Escherichia coli BL21 and induced to express the tagged protein (Fig. 3a). We obtained a huge amount of
soluble recombinant protein with an expected size (31 ku) (Fig. 3b) and purified the tagged protein using Ni?*
affinity chromatography (Fig. 3c). Three ICR mice were immunized to generate polyclonal antibodies against
amphioxus BRA2 with purified recombinant protein (1.3 g/L). The enzyme-linked immunosorbent assay
(ELISA) showed that the titer of mouse anti-amphioxus BRA2 antibody was 1 : 256 000, with a high
sensitivity (Fig. 4a). Western blot experiments showed that the polyclonal antibody could not only effectively
identify recombinant protein (Fig. 4b) but also recognized amphioxus BRA1 and BRA2 (Fig. 4c, Fig. 5a, b).

In conclusion, we successfully generated the mouse anti-amphioxus BRA polyclonal antibody that would be a

powerful molecular tool for further investigating the function of Brachyury in amphioxus.
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Fig. 1 Protein sequence alignment (a) and relative expression levels (b) of BRA1 and BRA2, and analysis for
protein sequence characters of BRA2 (c)
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Feal.
a: The dots represent the same amino acid; White letters with black background represent different amino acids between BRA1 and BRA2; White

dashes represent the missing amino acids; c: Long dashes represent antigen protein sequences.
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Fig. 2 Amplification of Bra2 N terminal fragment
from B. floridae (a) and identification of recombinant
vector pET28a-Bra2-N by double digestion (b)
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MZ1. DL2000 DNA 4rFits#E; M2. DL5000 DNA 43F i it
e ko H IR B

1. Positive amplification; 2. negative control; 3. double digested
pET28a-Bra2-N plasmid; M1. DNA marker DL2000; M2. DNA

marker DL5000; White arrow represents the objective gene fragment.
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Induced expression (a), dissolubility (b), and purification of recombinant protein (c)

a: 1. 3. 5. EFWAREN, 2. 4. 6. HFFERWEA: b 1. 3. FREEEHE L, 2. 4 BEESURUE: 1. 2. 3,
4. AR ARSI M. ERA S TRURARE; BOHERR O LR A R AR IR Al

a: 1, 3, 5. Whole protein of bacteria solution without induction; 2, 4, 6. Whole protein of bacteria solution induced with auto-induction method; b:

a, ¢. Soluble lysates from induced bacteria solution; b, d. Insoluble lysates from induced bacteria solution; 1, 2, 3, 4. The eluate of purifed

recombinant protein; M. Protein molecular weight marker; Black boxs and the black arrow represent the bands of recombinant protein expression.
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Fig. 4 Titers of polyclonal antibody (a), detection of antigen-antibody specificity (b), and detection of antibody

against total protein specificity (c)

b: FEAMVKIEHUR A A LAEREL 10 500 BRS¢ 1 RSMEUN, 2.4 MMl 3. IRW), 4. BRI, 5. B, 6. MR,

L RSN 20 pg B M. A TRARME.

b: Sampling amount of each lane of antigen protein gradient dilution as 1 : 500; c: 20 pg embryo protein for each lane; 1. Unfertilized eggs; 2.

4-cell; 3. Blastula; 4. Early gastrula; 5. Late gastrula; 6. Early neurula; M. Protein molecular weight marker.
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