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Abstract: To investigate the function of ARL3 in ciliogenesis and ciliary signal transduction, the author generate
a rabbit polyclonal antibody against Chlamydomonas reinhardtii ARL3 and to identify ar/3 mutants. The target
gene, arl3, was obtained through gene cloning, and a prokaryotic expression vector, pET-28a(+ ) -ar/3, was
constructed for expression in Escherichia coli BL21 (DE3) to produce the fusion protein 6xHis-ARL3. The
purified target protein was used to immunize rabbits, resulting in the production of antiserum. The antiserum was
subsequently purified using protein A and antigen-antibody, and Western blot was employed to detect the
presence of the Chlamydomonas reinhardtii ARL3 antigen. Results indicated that the antiserum titer reached 1:
102 400, with the purified ARL3 antibody detecting a single specific band at a dilution of 1:400. This confirms
the successful preparation of a highly specific and sensitive rabbit polyclonal antibody against Chlamydomonas
reinhardtii ARL3, as well as the identification of an ar/3 mutant. These findings provide a foundational basis for
further investigation into the function of ARL3 protein within cilia.
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Table 1 Sequences of the amplification for the gene of ari3

514 44 7% S 51 (5—30
ARL3-FOR GGAATTCATGGGCCTCTTGTCGCTG
ARL3-REV CCGCTCGAGTTACTTGACCTGCTTCATCAT
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% E. coli XL1,37 °C¥5 7% 12~16 h, $k B 3 70 b& &
YU L 4 47 R V7 56 30 5 0
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Fig. 2 EcoR I and Xho 1 double restriction digestion analysis
of recombinant plasmid pET-28a(+)-ar/3

23 BMEERBFSFRIAMA K

2 3L DNAMAN A% 1 Fiill , ARL3 2 1 i 1)
A X 9 1 BB DN 20 000, FE IPTG B S T,
BL21 (DE3) [ £k fit % K & £ 18 6xHis-ARL3. X
EWRKFELmEBRFERSEEAR, B E2EA R
HEAT AR IR Ol B 0, A B b WA U O AT
SDS-PAGE #t i H ¥k 4 # , &5 R W 3. FEAH X 7
T & 2920 000 Ab A B B B T AT, 5 T
() H 18 A 5O/ S, B 6xHis-ARL3 E E R IA
fE BiE Wb . A & AR 4 i 5 R Image J
AR AT AR o AT, HL A T 85%, BB (R AL R
1A 3 mg, 7 & H % B R, [ It 6xHis-ARL3 $ Ji7
AT R 2R3 e i 5
2.4 FUMLE SN B9 E

P AL 75 A ) 2 BE AR 35 B 7 1R A 2 A e 4 o)



Vol. 43 No. 9

] 2 34 56 7 891011

170 00Q=
130 000=
100 000=

70 000=
55 000==

40 000=
35 000=
25000= 6+His-ARL3
15 000==
I—HE AR 2—F PRI 3—F G RAEAT;
AT LI S—ESEUIE: 6— SR T—IRR2;
8—IPEW3; 9—WRMLIL; 10—PEBME2; 11—PRILH3.
H 3 SDS-PAGE# W B & & & i 6§ & ik 5ot
Fig. 3 Expression and purification detection of the target
protein by SDS-PAGE
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Fig. 4 Determination of antiserum titer by indirect ELISA method
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Fig. 5 Detection of anti-ARL3 antibody specificity after
purification with Protein A by Western blot

2.52 R FARE Aot Al

¥ 6xHis-ARL3 1y bt J5 48 Ik 22 i IR 41 4k &
i I, 5 %4 Protein A 21k j5 ) ARL3 T MLTE 45 &
ARL3 $U 44 0] §5 57 1 45 & 6xHis-ARL3  J& , 1M
b A R e P B A 25 g A 9 R U e L A B T K
i1k B H . FH Western blot T & M B 4= 7Y 3¢
P A YU ARL3 HUAAR (155 57 M, 78 A0 6 43 1 i
20 000 4b H B — 2k, Wl 6. KB ARL3 &
PUE P S A a4 5 BA Bm R R, T T
Je BEHE R

25 000 emm

15 000 e

1—% BRI 2—aiAk fEdifd.

B6 &AM EARNFR IS ARL3 SR 1
Fig. 6 Detection of ARL3 antibody specificity after antigen-
antibody purification by Western blot
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i i Western blot k6 Il ARL3 Hi 44 , CC-125 i ffr o1 7]
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Fig. 7 Identification of ar/3 mutant

3 e

2 ) R 35 R o B 5 R M 3 1 7 A His bR 45
)R 0T, FF DL R G 2 B, DA His A 25 10 A X 2
TREMN 4300, KRG EAFEASREH
JR I 45 F4 3 ORE BE, H His-Tag 19 9 9% JiR 1 K
T H B B R R LR A . AE O
PUIRL, FL 2 B2 sy, BT T R0 B 6xHis-ARL3
fil & B A LR Ak 2 )5 4B Rl IR B 85% LA b, PRtk
Al FAT I e . PG &l proteinA BT R BT AK
a4k 5 Re % e PR A I S DY AKX B ARL3, 38 B i %
) ARL3 fit 4 B A B RE = 1k

S 3CHk

[1]POWELL L, SAMARAKOON Y H, ISMAIL S, et al.
ARL3, a small GTPase with a functionally conserved role
in primary cilia and immune synapses[J]. Small GTPases,
2021,12(3):167-176.

(2] BRI, FhAE R, X MEFE , 55 . — PRI AR TR BN IZ IR &
M1 IFT38 ) 2 5 [ JT 44 % A A7 325 : CN113278069B[ P .
2022-12-13.

[3] LECHTRECK K F. IFT-cargo interactions and protein

transport in cilia [J]. Trends in Biochemical Sciences,
2015,40(12):765-778.

[4] EGUETHER T, SAN AGUSTIN J T, KEADY B T, et al.
IFT27 links the BBSome to IFT for maintenance of the

ciliary signaling compartment [J]. Devopmental Cell,

BE 2948112024 FE 98 | EREEMBARER

2014,31(3):279-290.

[5]JIN H, WHITE S R, SHIDA T, et al. The conserved

Bardet-Biedl syndrome proteins assemble a coat that

traffics membrane proteins to cilia[J]. Cell, 2010, 141
(7):1208-1219.

[6] LECHTRECK K F, JOHNSON E C, SAKAI T, et al. The
Chlamydomonas reinhardtii BBSome is an IFT cargo required
for export of specific signaling proteins from flagella [J].
Journal of Cell Biology,2009,187(7):1117-1132.

[7] SHINDE S R, NAGER A R, NACHURY M V. Ubiquitin
chains earmark GPCRs for BBSome-mediated removal
from cilia[J]. Journal of Cell Biology,2020,219(12) :
€202003020.

[8] YE F, NAGER A R, NACHURY M V. BBSome trains
remove activated GPCRs from cilia by enabling passage
through the transition zone[J]. Journal of Cell Biology,
2018,217(5):1847-1868.

[9] LOKTEV A V,ZHANG Q,BECK J S, et al. A BBSome

links ciliogenesis, microtubule
acetylation[ J]. Devopmental Cell,2008,15(6) :854-865.

[10] XUE B,LIU Y X,DONG B,etal. Intraflagellar transport

protein RABLS/IFT22 recruits the BBSome to the basal
body through the GTPase ARL6/BBS3[J]. Proceedings

subunit stability, and

of the National Academy of Sciences of the United States
of America,2020,117(5):2496-2505.

[11] SUN W Y, XUE B, LIU Y X, et al. Chlamydomonas
LZTFL1 mediates phototaxis via controlling BBSome
recruitment to the basal body and its reassembly at the
ciliary tip [J].
Sciences,2021,118(35):¢2101590118.

[12] LIANG Y,ZHU X, WU Q, et al. Ciliary length sensing

regulates IFT in FLAS/KIF3B

Proceeding of the Natinal Academy of

entry via changes
phosphorylation to control ciliary assembly[J]. Current
Biology,2018,28(15):2429-2435.

[13] LOKAJ M, KOSLING S K, KOERNER C, et al. The
interaction of CCDC104/BARTL1 with Arl3 and implications
for ciliary function [J]. Structure,2015,23(11):2122-2132.

[14] ISMAIL S A, CHEN Y X, MIERTZSCHKE M, et al.
Structural basis for Arl3-specific release of myristoylated
ciliary cargo from UNCI119 [J]. The EMBO Journal,
2012,31(20):4085-4094.

[15] HANKE-GOGOKHIA C, WU Z J, GERSTNER C D, et al.
Arf-like protein 3 (ARL3) regulates protein trafficking and
ciliogenesis in mouse photoreceptors [J]. The Journal of
Biological Chemistry,2016,291(13):7142-7155.

[16] WRIGHT K J, BAYE L M, OLIVIER-MASON A, et al.
An ARL3-UNCI119-RP2 GTPase cycle targets myristoylated

NPHP3 to the primary cilium[J]. Genes & Development,



Vol. 43 No. 9

2011,25(22):2347-2360.

[17] GRIFFITHS G M, TSUN A, STINCHCOMBE J C. The
immunological synapse: a focal point for endocytosis and
exocytosis[ J]. The Journal of Cell Biology, 2010, 189(3) :
399-406 .

(18] XUMER A 4R)1. SEDIACHE LZTFLL 8 1 10 2 s B B ik
RSO A LR 2% 5 ,2017,37(11) :109-115.
LIU Y X,FAN Z C. Polyclonal antibody preparation and
application of C. reinhardtii LZTFL1 protein[J]. China
Biotechnology,2017,37(11):109-115. Cin Chinese)

[19] M. BB BELT B A E A IFTI39 1 A% R & 4L
K2 s & D], Rid REERHE K% ,2016.

[20] #t, £ W0, %, SRR IFT22 AR L
AR R 2 e B TR ) A& L] o A A )
FH,2018,40C11):1915-1921.
XUE B, WANG G F, PAN Q, et al.
expression, purification and polyclonal antibody preparation

IFT22 protein [J].
Chinese Journal of Cell Biology, 2018, 40 (11) : 1915-
1921.(in Chinese)

[21] (R H L # M, BRI, 55 . R KRBT BRNEZHEN
IFT46 [ i i ik ali A L 2 e e fu ik mo il & L1]. 4
W TR %4 ,2016,32(8):1124-1132.
REN H Y, DONG B, FAN Z C, et al.

Prokaryotic

of Chlamydomonas reinhardtii

Prokaryotic
expression and purification of Chlamydomonas reinhardtii
intraflagellar transport protein 46 (IFT46) and preparation
of polyclonal antibody[ J]. Chinese Journal of Biotechnology ,
2016,32(8):1124-1132.(in Chinese)

[22] £ 4. /NGHE A BBS3b IR IL g o I 2 70 ke 5t
W %D, Rt RERHKS,2018.

(23] i i, 0l B4, £ 88, 55 . SR A% BBS1 & (1 1 & %
Rk aife K H 2w BETUASI & LI]. REER R
1#,2019,34(6):31-34.

LIU Y X, LIU S J, WANG H, et al. Prokaryotic

expression, purification and polyclonal antibody
preparation of C. reinhardtii BBS1 protein[J]. Journal
of Tianjin University of Science & Technology, 2019, 34
(6):31-34.(in Chinese)

[24] #E1E K, H2, B4R, KRB RELTNIZIAEHIFTST7
PUR M Rk il R 2w B hu ikl & 011, &
i 5 AR H 4 ,2019,38(11):108-114.
HAN P F,YAN Z,FAN Z C. Prokaryotic expression and
purification of Chlamydomonas reinhardtii intraflagellar

transport protein 57 (IFT57) antigen and preparation of

K #EF: NGERARLIZRERFFEREREHRERE

polyclonal antibody [J]. Journal of Food Science and
Biotechnology,2019,38(11):108-114. (in Chinese)

[25] #EM, S M8, BEZR om, % . 314 4K ¥ BBSome K 1 BBS2
JR A% 2 ik AL RN £ T R B AR ) & R E DT B
AW AR ¥4 ,2019,38(2): 145-152.
DONG B, WU S, CHENG R Q, et al. Prokaryotic

expression, purification, polyclonal antibody preparation

and identification of the Chlamydomonas reinhardtii
BBSome protein BBS2[J]. Journal of Food Science and
Biotechnology,2019,38(2):145-152. (in Chinese)

[26] T2, 3EM, B8R I, 25 . P ACH IFT2S I R R ik |
aife e M2 ESUARR R AL, a5 EMBR Y
#,2018,37(9):903-908.

WANG Z, DONG B, FAN Z C, et al.

expression and purification of Chlamydomonas reinhardtii

Prokaryotic

IFT25 in Escherichia coli and preparation of polyclonal
antibody [J]. Food
Biotechnology,2018,37(9):903-908. (in Chinese)

[27] ZHEHT, VKL, F2AE 2, 5. B H Protein A S8 FlZ A7 1%
i % Je 4046 R1JHL % s BE Uik (1], RIEBER R F %
##2,2008,30(2):188-190.

LI G X,SUN C K, CHENG G Z, et al.
purification of mouse monoclonal
NMDARI1 by
chromatography [J].
University ,2008,30(2) : 188-190. (in Chinese)

[28] U&= ¥4, B Ug ,Maurice S B Ku. JHHH R 2T 4k 2 JIF o7 A1y
ALl P, 1997,39(6):534-536.

LUO A L, LIANG Z, KU M S B. A method for

Journal  of Science  and

Preparation and
antibody against
CL-4B

ProteinA-Sepharose affinity

Journal of Dalian Medical

purification of antibodies with protein immobilized on

Acta Botanica Sinica,
1997,39(6):534-536. (in Chinese)

[29] 1T H . 374 A I IFT46 9 5 % R 34 4l 4k} 3L % o %
PRI HI D], R REFRHKE,2016.

[30] IANG W W,LIU X L,WU D,etal. A simple,rapid one-
step ELISA wusing

nitrocellulose membrane [J].

antibody-antibody complex [J].
Biotechnology and Applied Biochemistry, 2015, 62 (1) :
126-131.

[31] LIMSUWANCHOTE S,

YUSAKUL G, et al.

WUNGSINTAWEEKUL  J,
Preparation of a monoclonal antibody
against notoginsenoside R1, a distinctive saponin from Panax
notoginseng, and its application to indirect competitive
ELISA[J]. Planta Medica,2014,80(4):337-342.

CHT AT 9 i - 0 26 #g )

71



