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Abstract : [ Purpose | To investigate the expression of exosomal proteins in liver cancer stem cells(CSCs)
and the effect of exosomal protein ANXA2 on biological behavior of liver cancer. [ Methods] The serum-
free suspension culture and flow cytometry sorting technology were used to isolate CSCs from liver can-
cer. Biological characteristics of liver CSCs were detected by sphere colony formation assay,invasion and
migration assay in vitro. Protein mass spectrometry was used to analyze the differentially expressed pro-
teins in CSCs-derived exosomes. After transfection with ANXA2 siRNA ,the changes of biological behaviors
of liver cancer were examined by sphere colony formation assay,invasion and migration assay. Exosomes
were isolated from plasma of liver cancer patients and healthy subjects by gel exclusion chromatography
combined with CD63 immunomagnetic beads method. Western blot was used to detect exosomal-ANXA2
expression, and the association of exosomal-ANXA2 expression with clinicopathological features of liver
cancer was analyzed. [Results] Liver CSCs were successfully isolated by using the serum-free suspen-
sion culture and fluorescence-activated cell sorting. Functional studies revealed that CD133*SK-Hep-1
had cancer stem cell-like characteristics. Protein mass spectrometry analysis illustrated that the expres-
sion of exosomal-ANXA2 was significantly up-regulated in CD133*SK-Hep-1 cells. After inhibition of
ANXA2 in CD133*SK-Hep-1 cells,the expression of exosomal-ANXA2 was down-regulated. The self re-
newal ,invasive and metastatic ability of liver cancer HepG2 and SNU398 cells were increased in PBS,
ex0-LCSCs-siANXA2 and exo-LCSCs groups. Western blot results showed that the expression of exoso-
mal-ANXA?2 in liver cancer patients was significantly higher than that in healthy subjects. No significant
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association between exosomal-ANXA2 expression and age,sex of patients was detected in 50 liver
cancer patients. However,the levels of exosomal-ANXA2 were significantly correlated with tumor
differentiation, TNM stage and depth of invasion. [Conclusion] The study indicates that exosomes
of cancer stem cells with high expression of ANXA2 regulate biological characteristics of liver cancer.
Key words: cancer stem cell ;exosomes ; ANXA2 ;self-renewal capacity ;invasion ;migration ability
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Note: A :CD133 expression in 6 hepatocellular carcinoma cell lines was detected by flow cytometry;B:CD133*
SK-Hep-1 cells formed more sphere colonies than CD133~ SK-Hep-1 cells;C: CD133* SK-Hep-1 cells showed
higher invasiveness and migration than CD133 SK-Hep-1 cells(*#*;P<0.001 ).

Figure 1 The isolation and identification of CD133* SK-Hep-1
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Figure 2 Protein mass spectrometry of CSCs-derived exosomal protein

Table 1 Relationship between exosomal-ANXA2 expression and
clinicopathological parameters in 50 liver cancer patients

ANXA?2 expression

Characteristics ; - X P
Negative  Positive
Age groups(years)
<60 28 10 18
1.878 0.146
=60 22 4 18
Gender
Male 25 8 17
0.397 0.377
Female 25 6 19
Differention
PD 14 5 9
MD 28 8 20 1.371 0.504
WD 8 1 7
TNM stage
I+1 24 11 13 258l 0,007
+1vV 26 3 23 ’ ’
Depth of invasion
T+T, 21 10 11
12.349 0.009
Ts+T, 29 4 25

Note : PD : poorly differentiated ; MD : moderately differentiated ; WD :well differentiated.
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Note:A: CSCs-derived exosomal ANXA2 promoteol self- renewal ability; B: the invasive and metastatic ability of HepG2 and SNU398 were
increased by exosomal ANXA2.

Figure 3 The influence of CSCs-derived exosomal ANXA2 on biological characteristics of liver cancer
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Figure 4 The expression of exosomal ANXAZ2 in liver cancer
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