
Supplementary Methods 

Migration assay 

K7M2 WT cells Migration assay was performed in a transwell Boyden Chamber. 

Cell suspension (2×104cells/ml) was placed in the upper chamber. The lower 

compartment contained 0.6 ml of CM. After 24-hour incubation at 37℃, cells were 

fixed with 100% MeOH and then stained with crystal violet. The stained cells were 

subsequently photographed. 

 
  



Supplementary Figure  

 
Fig. S1 Macrophages activate the immunological function. (A) Photographs of 

spleens. K7M2 WT cells alone or mix with RAW264.7 cells (1:3) were injected via 

tail-vein of balb/c mice and the spleens were weighed. (B) Photographs of livers. 

K7M2 WT cells alone or mix with RAW264.7 cells (1:3) were tail-vein injection and 

the livers were weighed. (C) The expression of macrophages in spleen tissues. The 



levels of F4/80+CD209+ and F4/80+CD86+ macrophages in spleen tissues were 

detected by immunofluorescence. 
  



 

Fig. S2 The effect of ATRA on proliferation and M1 polarization of macrophages. 

(A) The proliferation assay in RAW264.7 cells. RAW264.7 cells were treated with 

1µM ATRA for 0-5 days, and the proliferation was determined by SRB assay. (B) The 

apoptosis assay in RAW264.7 cells. RAW264.7 cells were treated with 1µM ATRA 



for 0-48hrs, and the apoptosis was determined by flow cytometer. (C) The percentage 

of CD86+ cells was determined by flow cytometric analysis. RAW264.7 cells were 

treated with IFN-γor LPS, absent or present of 1µM ATRA, and then the percentage 

of CD86+ cells were detected. (D) The mRNA levels of CCL3 and CCL5 in 

RAW264.7 cells. RAW264.7 cells were treated with IFN-γor LPS, absent or present 

of 1µM ATRA, and both of CCL3 and CCL5 mRNA levels were determined by real 

time PCR. The expression of CCL3 and CCL5 was normalized to β-Actin. (E) The 

percentage of CD86+ cells was determined by flow cytometric analysis. BMDM cells 

were treated with IFN-γor LPS, absent or present of 1µM ATRA, and then the 

percentage of F4/80+CD86+ cells were detected. (F) The mRNA levels of CCL3 and 

CCL5 in BMDM cells. BMDM cells were treated with IFN-γor LPS, absent or 

present of 1µM ATRA, and both of CCL3 and CCL5 mRNA levels were determined 

by real time PCR. The expression of CCL3 and CCL5 was normalized to β-Actin.  

 

  



 

Fig. S3 RM’s effect on K7M2 WT cells and ATRA abrogates 

migration-promoting feature of M2 macrophages in K7M2 WT cells. (A) The 

proliferation assay in K7M2 WT cells. K7M2 WT cells were treated with RM for 0-5 

days, and the cell proliferation and viability was determined by SRB assay or flow 

cytometer, respectively. (B) ATRA suppressed K7M2 cells migration. K7M2 WT cells 

were treated with RM for 24h and the cell migration ability was determined by 

Transwell assay.  (C) Quantitative analysis of K7M2 WT cells migration in B. The 

number of migration cells was counted. *, p<0.05; **, P<0.01 (vs. control group), ###, 

p<0.001(vs. combination group). (D) ATRA delayed K7M2 WT cells migration. 

K7M2 WT cells were treated with BM for 24h and the cell migration ability was 



determined by Transwell assay. (E) Quantitative analysis of K7M2 WT cells 

migration in D. The number of migration cells was counted. *, p<0.05 (vs. control 

group), ##, p<0.01(vs. combination group). 

 
  



 

Fig. S4 ATRA eliminates migration-promoting feature of M2 macrophages in 

KHOS/NP and U2OS cells. (A) The proliferation assay in KHOS and U2OS cells. 

KHOS and U2OS cells were treated with RM for 0-5 days, and the cell proliferation 

and viability was determined by SRB assay or flow cytometer, respectively. (B) 



ATRA inhibited the migration of KHOS and U2OS cells. KHOS and U2OS cells were 

treated with RM and the cell migration ability was determined by Transwell assay.  

(C) Quantitative analysis of migration cells. The number of migration cells was 

counted. *, p<0.05, **, p<0.01. (D) ATRA caused a delay in would closure of KHOS 

and U2OS cells. KHOS and U2OS cells were treated with RM for 6h with straight 

scratches, and the migration of cells across this artificial wound was assessed. 

 

  



 
Fig. S5 ATRA didn’t inhibit the activation of STAT3/6, C/EBPβ and MAPK 

induced by IL-13 and IL-4. (A) ATRA had no effect on STAT3/6 activation. 

RAW264.7 cells were treated with IL-13 and IL-4 alone or with 1μM ATRA, and the 

expression levels of STAT3/6 were determined by western blot. (B) ATRA had no 

effect on MAPK activation. RAW264.7 cells were treated with IL-13 and IL-4 alone 

or with 1μM ATRA, and the expression levels of ERK1/2, JNK and p38 pathway were 

determined by western blot. (C) ATRA had no effect on C/EBPβ activation. 

RAW264.7 cells were treated with IL-13 and IL-4 alone or with 1μM ATRA, and the 

expression levels of C/EBPβ were determined by western blot. 

 

  



 
Fig. S6 The production of MMP12 and MMP9 in RAW264.7 and K7M2 WT cells. 

(A) The proliferation assay in K7M2 WT cells. K7M2 WT cells were treated with RM 

in the presence of mmp408 for indicated days, and the cell proliferation and viability 

was determined by SRB assay or flow cytometer, respectively. (B) The mRNA levels 

of MMP12 and MMP9 genes in RAW264.7 and K7M2 WT cells were detected by real 

time PCR. The expression of MMPs was normalized to β-Actin. (C) Determination of 

MMP12 and MMP9 secretion by ELISA. The supernatant of RAW264.7 and K7M2 

WT cells were collected, and the secretion of MMPs were detected by ELISA kit.  


