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Another finding was that CD133 promoted 
gallbladder carcinoma migration at least partly through 
activation of Akt pathway. The mechanisms by which 
CD133 promotes tumor cell growth and invasion have 
been gradually explored. CD133  has been reported to 
promote cancer cell proliferation through the β-catenin 
signaling pathway [15]. In glioma, CD133 promotes 
self-renewal and tumorigenesis of glioma stem cells 
partly through an interaction between its phosphorylated 
Y828 residue and the PI3K regulatory subunit p85 [16]. 
Here, we examined the mechanism by which CD133 
promoted gallbladder carcinoma cell migration. Western 

blot analysis showed that CD133  down-regulation 
inhibited Akt phosphorylation without changing the level 
of Akt protein. 

Over-activation of Akt is frequently observed 
in various tumor types and has been reported to be 
oncogenic [31–33]. Akt pathway modulates cell growth, 
survival, angiogenesis and mobility [34–37]. Increasing 
evidence has shown that Akt pathway is uncontrolled in 
gallbladder carcinoma [17]. Deregulation of PI3K/Akt 
signaling is sufficient to transform gallbladder epithelial 
cells [38]. Our finding showed that CD133 was highly 
expressed in gallbladder carcinoma and activated Akt 

Figure 2: Down-regulation of CD133 suppresses GBC cell migration. (A) Western blot analysis of CD133 expression in 
GBC cells infected with control or CD133 shRNA lentivirus. β-actin served as a loading control. (B–C) Wound healing migration assay 
for GBC cells infected with control or CD133 shRNA lentivirus was performed. The healing of wounds by migrated cells at time 0 and 
24 was imaged. Representative pictures (B) and quantification of wound-induced migration distance (C). (D) Down-regulation of CD133 
suppressed GBC cell invason in Transwell assay (n = 3). (E) GBC cells infected with control or CD133 shRNA lentivirus were subjected 
to F-actin staining by Rhodamine-phalloidine. (F)Western blot analysis of the level of EMT-related markers in GBC cells infected with 
control or CD133 shRNA lentivirus. ��-actin served as a loading control. (G) The effect of CD133 knockdown on gallbladder carcinoma cell 
proliferation as indicated by MTT assay. (H–J) Cells were plated in 96-well plates. Representative photographs of spheres formed by cells 
infected with the corresponding lentivirus (H). The number (I) and diameter (J) of spheres in each well was determined. Values represent 
means ± SD.
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Figure 3: Down-regulation of CD133 reduces Akt phosphorylation. (A) Western blot analysis of the level of total PTEN, PDK1 
and Akt expression and phosphorylation level of Akt and PTEN in GBC cells infected with control or CD133 shRNA lentivirus. β-actin 
served as a loading control. (B) Western blot analysis of the level of total MEK, ERK and p90RSK in GBC cells infected with control or 
CD133 shRNA lentivirus. β-actin served as a loading control. (C) Western blot analysis of the level of total JNK and P38MAPK in GBC 
cells infected with control or CD133 shRNA lentivirus. β-actin served as a loading control.

Figure 4: CD133 promotes gallbladder carcinoma cell migration through activating Akt phosphorylation. (A) Western 
blots analysis of Akt phosphorylation in CD133 shRNA lentivirus-infected GBC cells transfected with control or Myr-Akt expression vector. 
β-actin served as a loading control. (B–C). Wound healing migration assay for CD133 shRNA lentivirus-infected GBC cells transfected 
with control or Myr-Akt expression vector. The healing of wounds by migrated cells at time 0 h and 24 h was imaged. Representative 
pictures (B) and quantification of wound-induced distance (C). (D) Wound-healing migration assay for CD133 shRNA lentivirus-infected 
GBC cells transfected with control or FLAG-CD133 following treated with Akt inhibitor Wortmannin. Quantification of wound-induced 
migration distance was indicated.


