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Paxillin Regulates Multicellular Development and Electrotaxis

of Dictyostelium discoideum

JIANG Ruida', WANG Xiaoyan'?, FU Yujia', DING Xue', GAO Runchi'**
('School of Life Sciences, Yunnan Normal University, Kunming 650500, China,
’Key Laboratory of Yunnan Province for Biomass Energy and Environmental Biotechnology, Kunming 650500, China)

Abstract Paxillin is a multi-domain adaptor protein for cell migration through recruiting the structural
and signaling molecules. It is widely present in biological organisms and participates in physiological and patho-
logical events such as embryonic development, angiogenesis, and tumor development. The occurrence of these
physiological and pathological events is closely related to bioelectrical signals. It is a common research method
to explore the mechanism of electrical signals using the model organism Dictyostelium discoideum. In this study,
the multicellular development phenotype and electrotaxis of the mutant strain paxB~ were investigated. The re-
sults showed that the deletion of paxB gene resulted in the formation of multicellular bodies with larger base and
smaller sporangium structure, suggesting that paxB might play an important role in the directional movement of
cells during the multicellular development of Dictyostelium discoideum. Subsequently, the electrotaxis of paxB-
cells was tested under a DC (directed current) EF (electric field) at 12 V/cm. The results showed that the electro-
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taxis index of paxB~ cells decreased to 0.33+0.03, which was significantly different from that of wild-type cells

at 0.83+0.01. However, the average trajectory speed of paxB~ cells was (6.20+0.05) pum/min, which was signifi-

cantly higher than that of wild-type cells at (4.50+0.05) pm/min. Western blot and phosphorylation site analysis

showed that the roles of paxB might be related to ERK signaling pathway and the serine de-phosphorylation.

This study provides a powerful supplement for revealing the molecular mechanism of cell response to electrical

signals, and also provides a reference for exploring the biological processes guided by bioelectricity such as em-

bryonic development and tumor metastasis.
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AX2 or paxB- cells were plated at the beginning of starvation at a concentration of 1x10'° cell/L on non-nutrient DB agar (~6.5%10° cell/cm?). Images

were taken at indicated time points with stereomicroscope.

Bl AX2HpaxB 4HEFEDBIRAE TR LA 2L BREY
Fig.1 Developmental phenotypes of AX2 and paxB- cells on the DB agar
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A: profile analysis of AX2 and paxB™ mutant cells under random migration. B: migration trajectories plots of AX2 and paxB™ in which the start point of

each cell is set as zero. Each curve represents the migration trajectory of a single cell. C: quantitative analysis of cell migration. Significant differences
are calculated from the data of wild-type cells and paxB~ mutant cells by #-test. *P<0.05, ***P<0.001.
E2 AX2FpaxB 3R R LBAAIREHLIZ ZHFHE
Fig.2 The characterizes of AX2 and paxB~ in random migration
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A: AX2HpaxB MAELE12 Viem 37 g s LR R, 45200 R AR Ar B e SCRO0, BB ARE — NS 3L . B: AX2HpaxB i fiil &
PEISENHE B HrgeTh . 836 20 B i A 21 Ripax B9 MR AT 2 1] ) B 22 5747, #P<0.05, **#P<0.001 ,

A: migration trajectory plot of AX2 and paxB cells under a DC EF at 12 V/cm in which the start point of each cell is set as zero. Each curve represents

the migration trajectory of a single cell. B: quantification analyses of electrotaxis of AX2 and paxB- cells. Significant differences are calculated from the
data of wild-type cells and paxB™ mutant cells by #-test. *P<0.05, ***P<0.001.

El3 AX2#paxB ENAIFSE 1
Fig.3 Electrotaxis of AX2 and paxB~ cells
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Fig.4 Western blot analysis of phosphorylation of ERK1/2, RLC and PKC in AX2 and paxB- cells under an DC EF
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AN *.** * _* *.**. &k .. * % _**** * * **.* L 52 %
b CFVCRECFTPFVNGSFFERDGQPYCEVAYHERRGS|CSGCQRPITGRCITAMAKKEHPEH 524
Paii  HEVOQYCORSFTNGQRFEFGGKPYCDVAYHQQAGSCSGCGRAVSGROVOALDKIWREER 52¢
* K hkk * *** **** 2 * k **** *: z% *_ R Rk
Paxe  FVCAFCLKQLNKGTFKEQNDKPYCQNCFLKLEC 557
PaxB  FVCAFCMNPLAGGSYTANNGKPYCKGCHNKLFA 566

******‘ * * .. '* ****"

o %%/ﬂﬁ SERRILIEMF o "R IZAL R R IR IR FEAN ] .

” indicates that the amino acid residues at the site are the same.

***'

“-” indicates that the amino acid residues at the site are different.
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Fig.5 Alignment of Dictyostelium discoideum PaxB and human Paxa
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