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Nodal Induces Epithelial-Mesenchymal Transition and Promotes

Migration and Invassion of B16 Murine Melanoma Cells

Fang Rui, Guo Qiang, Zhang Fan, You Zhenyuan, Du Jun*

(Department of Microbial and Biochemical Pharmacy, School of Pharmaceutical Sciences,
Sun Yat-sen University, Guangzhou 510006, China)

Abstract The main object of the research was to investigate the role of Nodal, a member of transforming
growth factor-f (TGF-PB) superfamily, in inducing B16 cells epithelial-mesenchymal transition (EMT) and
promoting their migration and invasion abilities. The main methods used in this study included Western
blot analysis, immunofluorescence staining and transwell cell invasion assay. Briefly, the cells were treated
with recombinant mouse Nodal protein at several concentrations for different time periods and observed the
morphological changes with microscope. The protein levels of EMT markers such as E-cadherin and Vimentin
were detected by Western blot and indirectimmunofluorescence analysis. The migration and invasion abilities
of B16 cells were evaluated with transwell cell assay in vitro. Besides, the activation of AKT and ERK signal
pathways were also detected in rNodal treated cells. SB431542, a typical inhibitor of Nodal receptors, was used in
the experiments to identify its blocking role on Nodal induced-EMT process. The results showed that Nodal could
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induce EMT phenotypic changes in B16 cells in a time- and concentration-dependent manner. The mobility and

invasiveness of B16 cells were both enhanced upon Nodal stimulation. Also, there might be a crosstalk between
AKT, ERK and Nodal signals. All the above functions of Nodal could be inhibited by SB431542. In summary,
this study demonstrated that Nodal induced EMT in B16 cells and thereby promoting their migration and invasion

abilities, which will provide a foundation for further research on biological function and molecular mechanism of

Nodal in melanoma malignant transformation.
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The morphological changes of B16 cells treated with recombinant mouse
Nodal protein (0~1.5 pg/mL) for 24 h were observed with microscope.
E1 FRRERENodalZERiESBI6MHA L B RFEFERST
Fig.1 Morphologic changes in B16 cells upon Nodal
stimulation at different concentrations

48 h

B AGEARSMEH =B 1640 L SR 1 ng/mLEE 4 /) Fl Nodal H 11413#24 h %48 5 41 R TE A 1 Ak«
The morphologlcal changes of B16 cells treated with or without recombinant mouse Nodal protein (1 pg/mL) for 24 h and 48 h were observed the with

microscope.

El2 NodalR|H A [ER 815 S B164MA & & B AR ST
Fig.2 Morphologic changes of B16 cells upon Nodal stimulation for different time periods
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A: rNodal i B162H i 12~48 h, |- K bR SEPNE-41 36 2 FUKF 5 1 3R, W SThr i B 42 1 L B: rNodal B 164124 h, WOEHIR R Sim
B RN MBS P, E-PSER R A RE N, BB A B FRN=20 pm.

A: the protein level of epithelial marker E-cadherin was dramatically down-regulated, while the expression of mesenchymal marker Vimentin

consistently increased in B16 cells treated with rNodal for 12 to 48 h; B: the cells treated with rNodal for 24 h exhibited prolonged, loosely arranged

morphology, as well as weakened E-cadherin expression and enhanced Vimentin expression. Bar=20 pm.
El3 NodalXB16£HAEEMTHREM FRIZE L AIE B Sk ENTR(A) & e & 5 i NI(B)
Fig.3 Western blot (A) and Immunofluorescence (B) assays of EMT markers in Nodal treated B16 cells
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Down-regulation of E-cadherin and up-regulation of Vimentin induced
by Nodal could be inhibited or even inversed in the presence of
SB431542.

El4 SBXfNodal F-FEMTHRIHHI{EH
Fig.4 Inhibition of SB on Nodal induced EMT
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A.C: Nodal 2141l LT (A)BUR ZZ(OON T & (M okt 5 HAb =2 LU W I 2 . SBIiE M #1140 fiL i 75 RIR 2%, SBZL5rNodal+SBEL A1 L (K1ITHS J
R ZHE S 2; B,D: BI6H] - AL N 32 AL TH24 W, 0HTAS (B) i ZR(D)#EN T % (MB16AH I BEA T T EOF AR 4t ), #*P<0.001. F7 R=100 pm.
A,C: the number of migrated (A) and invasive (C) B16 cells increased obviously in rNodal treated group. SB showed inhibition effect on cell invasion,
while there was no significant difference between SB and SB plus rNodal treated group; B,D: the number of migrated (B) and invasive (D) B16 cells
were counted and subjected to statistical analysis after the cells stimulated with processing factors for 24 h, **P<0.001. Bars=100 um.
El5 rNodal & SBXf T B164H AT #5(A,B) K 1R %2 BE 11(C,D) R RN
Fig.5 Effects of rNodal or SB treatment on migration (A,B) and invasiveness (C,D) of B16 cells
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The B16 cells treated with 0.5 or 1 pg/mL rNodal for 5, 15, 30, 60 min
respectively were subjected to Western blot analysis for detection of
phosphorylation of Smad2, Akt and Erk1/2.

[E16 NodalxSmad2. AktXErk1/2B9%%E L EIEIER
Fig.6 Nodal induces phosphorylation activation of Smad2.
Akt and Erk1/2
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Fig.7 Inhibition of SB on Nodal induced phosphorylation
activation of Smad2. Akt and Erk1/2
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