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The Effect of Over-Expressing FGD6 on the Differentiation in Hepatic Stem Cells
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Abstract  The aim of this study was to investigate the effect of over-expressing FGD6 (faciogenital dyspla-
sia 6) on the differentiation of hepatic stem cells and its possible mechanism. The FGD6 gene was inserted into an
adenovirus vector to over-express and packaged into an adenovirus (Ad-FGD6) to infect hepatic stem cells HP14.5,
where the empty vector adenovirus group (Ad-null group) and the uninfected adenovirus group (Blank control
group) were used as comparisons. The mRNA and protein expression levels of FGD6, hepatic stem cell marker
(AFP), hepatocyte markers (ALB), bile duct epithelial cell markers (CK19 and SOX9) and the canonical Wnt path-
way markers (fB-catenin and wnt3a) were detected by semi-quantitative PCR and Western blot respectively. The
change in intracellular glycogen synthesis was detected by glycogen staining (PAS staining), and the cell prolifera-
tion was detected by CCKS8. The results showed that the mRNA and protein levels of FGD6 when HP14.5 cells
were infected by the Ad-FGDG6 adenovirus were increased compared with the Ad-null group and the Blank control

group (P<0.05). The mRNA and protein levels of hepatic stem cell marker (AFP) and bile duct epithelial markers
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(CK19, SOX9) were decreased (P<0.05). But the mRNA and protein levels of hepatocyte marker (ALB) and the
canonical Wnt pathway markers were elevated (P<0.05). There were the purplish-red granules in the Ad-FGD6

group that represented the positive reaction, which indicated that the HP14.5 had the function of glycogen synthe-

sis. CCKS8 detection found that Ad-FGD6 group can promote hepatic stem cell proliferation (P<0.05). Therefore,

the up-regulation of FGD6 gene expression can facilitate HP14.5 cells to differentiate into hepatocytes and promote

cell proliferation, which may be achieved through the canonical Wnt pathway.
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Table 1 Primer sequence
FE (5" —3") K /bp HIE/,C
Gene Primer sequence (5'—3’) Length /bp Tm /°C
SOX9 Forward AAG AAA GAC CAC CCC GATTAC A 126 56

Reverse CAG CGC CTT GAA GAT AGCATTA

CK19 Forward AGG TCA GTG TGG AGG TGG ATT C 195 56
Reverse TGA CTT CGG TCT TGC TTA TCT GG

ALB Forward CTG CGA TAAACC ACT GTT GAA GAA 169 55
Reverse ATA TTC ATA CAA GAA CGT GCC CAG

AFP Forward CCA GTG CGT GAC GGA GAA GAATG 223 58
Reverse GCA GCC TGA GAG TCC ATA CTT GTT AG

FGD6 Forward CCT TTA TTA GGC TTC ACC GTC AC 145 60
Reverse CCT GAAATG CGT CTATCCACCT

f-catenin Forward AAC AGG GTG CTATTC CACGACT 206 58
Reverse TGG AAT GGT ATT GAG TCC TCG G

Wnt3a Forward CGG CTG TAG TGA GGA CAT TGA A 197 58
Reverse ACC AGCAGG TCT TCA CTT CACA

GADPH Forward ATC CAC TGG TGC TGC CAAG 367 60

Reverse CAT GTA GGC CAT GAG GTC CA
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A: the adenovirus in the process of packaging HEK293 cells on the seventh day; B: HP14.5 cell infected by over-expressing FGD6 for 48 h; C: HP14.5

cell infected by adenovirus empty group for 48 h.
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Fig.1 The cells under the inverted fluorescence microscope
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FIEKTHIGE 14385 1: Black controlZH; 2: Ad-null4; 3: Ad-FGD6%H; *P<0.05, **P<0.01, ***P<0.001, 5Black control A4t .

A: changes at mRNA expression levels of FGDG6 after being infected by adenovirus; B: statistical analysis at mRNA expression levels of FGD6 after being in-
fected by adenovirus; C: changes for the various differentiation indicators at mRNA expression levels; D: statistical analysis for the various differentiation indica-
tors at mRNA expression levels; E: changes for Wnt/[-catenin indicators at mRNA expression levels; F: statistical analysis for Wnt/p-catenin indicators at mRNA
expression levels. 1: Black control group; 2: Ad-null group; 3: Ad-FGD6 group; *P<0.05, **P<0.01, ***P<(0.001 compared with Black control group.

E2 RRBRREEHP14.54H & 5 FARSYEmRNAK I FRIAR L

Fig.2 Changes in expression of various molecular markers in HP14.5 cells at mRNA level after being infected by adenovirus
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A: changes at protein expression levels of FGDG6 after being infected by adenovirus; B: statistical analysis at protein expression levels of FGD6 after being in-

fected by adenovirus; C: changes for the various differentiation indicators at protein expression levels; D: statistical analysis for the various differentiation indica-

tors at protein expression levels; E: changes for Wnt/B-catenin indicators at protein expression levels; F: statistical analysis for Wnt/B-catenin indicators at protein
expression levels. 1: Black control group; 2: Ad-null group; 3: Ad-FGD6 group; *P<0.05; **P<0.01; ***P<0.001 compared with Black control group.
E3 RERIRHEEHP14.50M & 5 FIRSYEERKFHRENENL

Fig.3 Changes in expression of various molecular markers in HP14.5 cells at protein levels after being infected by adenovirus
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Purplish-red color represents a positive reaction, and the white arrow indicates the purplish-red region.
El4 ZHIETATTHRERHESRREEORIPASEE

Fig.4 The PAS staining results of liver stem cells after being infected by adenovirus under the observation of microscope

D450

=—a-—  Blank control
~—&—  Ad-null
- & + Ad-FGD6
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Fig.5 Cell proliferation detected by CCK8
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