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Abstract: IFT46 is one of the important components of intraflagellar transport complex B in Chlamydomonas reinhardtii,
and plays important roles in the assembly, movement and perception of ciliary. To study its functional mechanism, a
GST-tagged and an MBP-tagged prokaryotic expression plasmid, pGEX-2T-ift46 and pMAL-C2X-ift46 were constructed,
respectively, by inserting ift46 into the pGEX-2T and pMAL-C2X vector, and then transformed into Escherichia coli BL21
(DE3) for protein expression. SDS-PAGE (15%) analysis results showed that the molecular weights of the fusion protein
GST-IFT46 and MBP-IFT46 were 70 kDa and 86 kDa, respectively. We used the fusion protein GST-IFT46 purified by
affinity adsorption purification (more than 95% purity) for immunity to New Zealand white rabbits. The Sth immune serum
was collected and the antibody titer was determined to be 256 000 by ELISA. The antiserum was purified by Protein A
affinity adsorption purification and immobilized MBP-IFT46 purification, and the specificity of polyclonal antibodies was
evaluated by Western blotting and immunofluorescence. Results showed that the polyclonal antibody prepared could
specifically and precisely bind IFT46 in C. reinhardtii, and IFT46 was mainly concentrated at basal body regions and few
localized along the entire length of the flagellum as punctuated dots, which will make a foundation to further study the

mechanism of IFT46 in cilia related diseases such as obesity, diabetes and polycystic kidney disease.

Keywords: Chlamydomonas reinhardtii, flagellar, IFT46, prokaryotic expression, protein affinity purification, polyclonal
antibody
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0.2 mmol/L IPTG 28 C 6h
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4°C (12 000 r/min 15 min)
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2 2A  GST-IFT46
2B MBP-IFT46

Rk IR E
PCR 1035 bp ( 1A) . I'M k2 M 1 2 b
ift46 pGEX-2T-ift46
pMAL-C2X-ift46 BamH [
Hind III 1B
1035 bp 1035 bp—

2.2 GST-IFT46 #1 MBP-IFT46 st & A H) 1 ift46 B9 PCR ¥ B FNEE 40 3% B Ay WL B 7] 36 HiE
BB XX Fig. 1 PCR amplication of ift46 and the identification
. of recombinant expression plasmid by restriction
IPTG PGEX-2T-ift46 enzyme digestion. (AI; PCR verri)ﬁcation ofyift46 gene. 1:
pPMAL-C2X-ift46 BL21 (DE3) PCR product of ift46 gene; M: 1 kb marker. (B)
Restriction digestion analysis of pGEX-2T-ift46 and
PMAL-C2X-ift46. M: 1 kb marker; 1: pGEX-2T-ift46
digested with BamH I and Hind III; 2: pMAL-C2X-ift46

digested with BamH I and Hind TII.

& 2 SDS-PAGE #MIEHZERE E. coli BL21 (DE3) HAYFRIX

Fig. 2 SDS-PAGE analysis of the expression of recombinant protein in E. coli BL21 (DE3). (A) Expression of the
recombinant protein GST-IFT46. 1: the total protein of BL21 lysates with GST-IFT46 before induced; 2: the
supernatant of BL21 lysates with GST-IFT46 before induced; 3: the sediment of BL21 lysates with GST-IFT46
before induced; 4: the total protein of BL21 lysates with GST-IFT46 induced with IPTG; 5: the supernatant of BL21
lysates with GST-IFT46 induced with IPTG; 6: the sediment of BL21 lysates with GST-IFT46 induced with IPTG; M:
protein marker. (B) Expression of the recombinant protein MBP-IFT46. 1: the total protein of BL21 lysates with
MBP-IFT46 before induced; 2: the supernatant of BL21 lysates with MBP-IFT46 before induced; 3: the sediment of
BL21 lysates with MBP-IFT46 before induced; 4: the total protein of BL21 lysates with MBP-IFT46 induced with
IPTG; 5: the supernatant of BL21 lysates with MBP-IFT46 induced with IPTG; 6: the sediment of BL21 lysates with
MBP-IFT46 induced with IPTG; M: protein marker.
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2.3 GST-IFT46 B & ERM4 L

GST-IFT46
Glutathione
Sepharose™ 4B
GST
95% « 3
2.4 I ERMN RS
GST-IFT46
2h
4 C ELISA
ODuso
4
ODys ODys

3 SDS-PAGE #ill 5% #14E{L /7 GST-IFT46 E4H
=]

Fig. 3 SDS-PAGE analysis of the purified GST-IFT46
recombinant protein by affinity adsorption purification.
1: the flow-through fraction contains most of the
non-target proteins from BL21; 2—4: the fraction of the
first, second and third time washed by washing buffer,
respectively; 5-9: the fraction of the first, second, third,
fourth and fifth time eluted by elution buffer,
respectively; M: protein marker.
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Fig. 4 ELISA test of anti-IFT46 polyclonal antiserum.
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Fig. 5 The anti-IFT46 was purified by Protein A. The
first peak represents other antibodies besides I1gG; the
second peak represents IgG antibodies.
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Fig. 6 The antibody specificity was detected by
Western blotting through AP method (A) and ECL
method (B). (A) AP method. M is protein marker, the
wild-type flagella extract was probed with the
affinity-purified anti-IFT46 antibody with a single
band detected and the ift46 mutant flagella extract was
probed with the affinity-purified anti-IFT46 antibody
with no band detected. (B) ECL method. The wild-type
flagella extract was probed with the affinity-purified
anti-IFT46 antibody with a single band detected and in
contrast the wild-type flagella extract was probed with
pre-immune serum with no specific band.
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Fig. 7 Immunofluorescence analysis the flagella
localization of IFT46. It showed that IFT46 is
concentrated at basal body regions and is localized
along the entire length of the flagellum as punctuated
dots. The insets show enlargements of the basal body
region and the flagella.
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