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Abstract

AIM: To investigate the effects of anti-Fas ribozyme on
Fas expression and apoptosis in primary cultured mouse
hepatocytes.

METHODS: Mouse hepatocytes were isolated by using
collagenase irrigation. A hammerhead ribozyme targeting
the Fas mRNA was constructed, and transfected into mouse
hepatocytes via Effectene. Then Fas expression in mouse
hepatocytes was detected by RT-PCR and western blotting.
After being treated with anti-Fas antibody (JO,), hepatocytes
viability was measured with MTT assay. Caspase-3 proteolytic
activity was detected, and cell apoptosis was measured
according to Annexin V-FITC apoptosis detection Kkit.

RESULTS: Fas expressed in primary mouse hepatocytes.
Fas expression in hepatocytes transfected with anti-Fas
ribozyme was decreased remarkably and correlated with
the resistance to Fas-mediated apoptosis as determined
by flow cytometry and caspase-3 proteolytic activity.

CONCLUSION: Anti-Fas ribozyme can remarkably decrease
the Fas expression in mouse hepatocytes, thus inhibit Fas-
mediated apoptosis in hepatocytes. It is suggested that
anti-Fas ribozyme could significantly increase the resistance
of transplanted hepatocytes to apoptosis and improve the
survival of transplanted hepatocytes.
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INTRODUCTION

Liver trangplantation is one of the efficient waysto treat liver
function failure and liver necrosis induced by all kinds of
diseases!*?. But Fas expresses in hepatocytes and Fas-
mediated apoptosis significantly impairs graft surviva®™. Anti-
Fas hammerhead ribozyme was designed and synthesized to
target directly at position 596 of the Fas RNA, and cloned into
aeukaryotic vector, which wastransfected into primary cultured
mouse hepatocytes viaavector named Effectene different from
usual Lipofectamine reagents®. Then the effects of anti-Fas
ribozyme on Fas expression and apoptosis of mouse hepatocytes
were investigated.

MATERIALS AND METHODS

Reagents and materials

E.coli DH-5a wasakind gift from Department of Immunology,
Tongji Medical College. Prokaryotic vector pBSKUG6 and green
fluorescent protein pEGFPC1 were given as presents by Dr.
Kongxinjuan. All restriction endonucleases and T,DNA ligase
were products of Promega Company. Mini plasmid DNA
extractionkit, gel DNA purification kit and DL-2000 DNA marker
were purchased from TaKaRa Company. Transfection reagent
Effectene was purchased from Qiagen Company. Reverse
transcriptiona kit, ANTP, Tag DNA polymerase were products
of MBI Company. Fluorescein isothiocyanate (FITC)-
conjugated Annexin V kit was product of Bender Company
(purchased from Jingmei Company). FITC-conjugated anti-
mouse Fas antibody (JO,) was product of PharMingen Company.
Caspase-3 activity detection kit was product of Clontech
Company. MTT reagent was purchased from Sigma Company.

Synthesis and cloning of ribozyme

GUA tripletslocated at 596 of the mouse FasRNA were selected
as the cleavage site of ribozyme!®, two small nucleotide
sequences complementary to flanks of the cleavage site of
target RNA were located before and after hammerhead
structure-the conservative core catalytic sequence of ribozyme,
which can form typical active cleavage structure through
complementation®®. The cDNAs encoding the anti-Fas
ribozyme were composed of two complementary strands each
about 50 nt, which were terminated with BamH | and Xba l: a
5 TCTAGAGATATATAAACTGATGAGTCCGTGAGGA
CGAA ACAAGTGGATCC3,b5 GGATCCACTTGT TTC
GTCCTCACGGACTCATCAGTTTATATATCTCTAGA 3 . All
cDNAs were synthesized by Shanghai Shenggong Company.
Theribozyme was cloned into the BamH | and Xba | sites of the
pBSK U6, which was named as U6-RZ596, and digested and
sequenced to be correct. Then this recombinant plasmid was
used as templete to get afragment including U6 promoter and
ribozyme by using PCR. The fragment was subcloned into the
Mlu | site of the pEGFPC1, which was named as pU6-RZ596,
and testified to be correct.

Isolation, cultivation and transfection of primary mouse

hepatocytes

Healthy adult mice were spiled via portal vein after being
anaesthetized and irrigated with aconstant flux at about 9 mL/min.
First Hanks solution was used without Ca?* and Mg?*, then
0.2 g/L collagenase solution for 8 mini*12, At |ast liver tissues
werelacerated bluntly and digested vibrantly for 15 minin 37 °C
bath water, and filtrated through nylon net and washed with
PBStwice. Cdlswereresuspended in RPM| 1640 supplemented
with 100 mL/L FBS and counted. Cell viability was 90-92%.
Cell count was adjusted to 2x10%/mL and cellswereculturedin
ahumidified 50 mL/L CO, atmosphere at 37 °C. Cells were
collected and grouped as following: empty control; cells
transfected with pEGFPC1,; cells transfected with pU6-RZ596.
Transfection was performed according to the instructions of
Effectene reagent. Cells were cultured for 48 h, the stably
transfected cells were selected by culturing in medium
containing G418 (600 pg/mL).
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Detection of Fas mRNA expressed in hepatocytes by using
RT-PCR

Total RNA was extracted from all above-mentioned groups by
using TriZol reagent. After cDNA was synthesized, PCR reaction
was performed, B-actin was used as control. The employed
primerswereasfollows: Fassenseprimer 5 -GCTGCAGACATG
CTGTGGATC-3 and anti-senseprimer 5 -TCACAGCCAGGA
GAATCGCAG-3, B-actinsenseprimer 5 -GACGATGATATTG
CCGCACT-3 and anti-sense primer 5 -GATACCACGCTTGC
TCTGAG-3'. Reaction conditionsfor PCR were: pre-denaturation
for 3min at 95 °C, 30 cycles of denaturation for 30 sat 95 °C,
annedingfor 45sat 58°C, extensonfor 45sat 72 °C, and extenson
for3minat 72 °C. PCR productswererunon 15 g/L agarosegel.

Detection of Fas protein expressed in hepatocytes by western blot
Threegroupsof cellswerecollected regularly and lysedin soluble
buffer, then the proteins were measured as 0.4 pg/pL, and
electrophoresed in 100 g/L SDS-polyacrylamide minigels.
Thefirst antibody was rabbit anti-mouse-Fas antibody (1:200).
The second antibody was goat anti-rabbit-1gG (1:5 000). At
last the color was developed by ECL system.

Detection of caspase-3 protease activity

Treated with JO, (5 pg/mL) for 24 h under common growth
condition, apoptosis of three-groups of cells were induced.
Meanwhile the negative control without apoptosis and apoptosis
cells treated with caspase-3 inhibitor (DEVD-fmk) were
established. After being collected, cells were treated with cell
lysisbuffer sufficiently. The supernatant was retained (including
protein needed), and then the procedure was performed
according to the instructions of caspase-3 activity detection kit.
The optical density (A) was measured at 405 nm.

Detection of cell viability via MTT assay

Grouped and treated as above, cells were inoculated into 96-
well plates at aconcentration about 10°/mL (100 pL/well). After
incubation with 10 yL MTT(0.5 mg/mL) for 4 h at 37 °C, the
formazan crystals were dissolved in 100 pL DM SO, then the
A was measured at 570 nm.

Detection of apoptosis through FACS

Three groups of cells treated with anti-Fas antibody JO, and
the empty control were conjugated with Annexin V-FITC and
Pl respectively. Cell apoptosiswas analyzed by flow cytometry.

RESULTS

Effects of ribozyme on Fas expression
Fasand -actin PCR amplification generated amplicons of 419 bp
and 186 bp respectively. Through scanning the luminescence,
theratio of Fas/3-actin was analyzed by using gl image analysis
system. The negative control was 1.1; mouse hepatocytes
transfected with pEGFPC1 was 0.98; hepatocytes transfected
with pU6-RZ596 was 0.43. It wasclear that FessmRNA expression
in cdlstransfected with anti-Fasribozymewas|ower thanthat in
control and cdlls transfected with empty vector (Figure 1).
Western blotting displayed Fas protein expressed in cells
transfected with pU6-RZ596 was much lower than that
expressed in control and cell stransfected with pEGFPC1, which
was consistent with the results of RT-PCR (Figure 2).

Effect of anti-Fas ribozyme on caspase-3 activity

After 24 h of stimulation with JO,, caspase-3 activity of mouse
hepatocytes was specifically inhibited by acaspase-3 inhibitor.
Compared with negative control, caspase-3 activities of other
groups transfected with pEGFPC1 and pU6-RZ596 were 95%
and 45% respectively (Figure 3).

Effect of anti-Fas ribozyme on cell viability

After induction of apoptosis of mouse hepatocytes through
stimulation with JO,, cell viability was detected by MTT assay.
Compared with negative control, cell viabilities of other groups
transfected with pEGFPC1 and pU6-RZ596 were 98% and 208%
respectively (Figure4).

Inhibition of Fas-mediated apoptosis in mouse hepatocytes
Cell apoptosis was induced as the method mentioned above.
Apoptosisrates of cellsin control, mock-transfected and pU6-
RZz596-transfected groupswere 86%, 87% and 35%, respectively
(Figureb).
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Figure 1 Fas gene transcription in all groups. M: DL-2000 DNA
marker, Lanes 1-3: Empty control, mock-transfected group
and pU6-Rz596-transfected group.
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Figure 2 Fas protein expression in all groups. M: Marker;
Lanes 1-3: Empty control, mock-transfected group and pU6-
RZ596-transfected group.
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Figure 3 Detection of caspase-3 activity in all groups.
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Figure 4 Stimulated with JO, for 24 h, cells viabilities of control,
mock-transfected and pU6-RZ596-transfected groups were
detected by MTT assay.
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Figure 5 Detection of apoptosis of hepatocytes through cytometry. A: Apoptosis rate of control group was 86%; B: Apoptosis rate
of mock-transfected cells was 87%; C: Apoptosis rate of pU6-RZ596-transfected cells was 35%.

DISCUSSION

Usually in clinic the hepatocytes of patients with acute or
chronic liver failure show denaturation, necrosis and function
failure. Existing pathogenic therapy and usual allopathy can
not compensate functions of hepatocyted*?3, Now, the most
efficient way isliver transplantation, but grafts survival isone
of the important factors to affect whether liver transplantation
is successful.

Primary mouse hepatocytes were isolated through two-step
irrigation method™, in which Fas expression was detected by
RT-PCR and Western bloting. Treated with anti-Fas antibody
JO,, apoptosis of hepatocytes was induced with decreased
viability. So hammerhead ribozyme targeting directly at 596
GUA triplets of FasmRNA was constructed to efficiently block
out Fas gene and decrease apoptosis of hepatocytes. As an
RNA molecule with catalysis function!*®, ribozyme can bind
and cleavetarget RNA to inhibit gene expression. Hammerhead
ribozyme is widely used in gene therapy because of its many
superioritied®, including small molecule weight, easy to design
and synthesis, etc. Anti-Fas ribozyme was transfected into
mouse hepatocytes by using Effectene reagent, then the stable
clone was selected to investigate the inhibition action of
ribozyme on Fas-mediated apoptosis. Results displayed that
expression of Fas mRNA and protein in cells transfected with
anti-Fas ribozyme was remarkably lower than that in control
and mock-transfected cells. After stimulation with apoptosis
inducer JO, (imitating therole of FasL invivo) for 24 h, apoptosis
rate of cells transfected with anti-Fas ribozyme was obviously
lower than that of negative control and mock-transfected cells.
Accordingly, caspase-3 activity of ribozyme-transfected cells
was much lower than that of other groups, but cell viability was
higher than the other two groups.

Apoptosis activates a series of proteases to induce
programmed death of target cells through two ways including
death receptor way and mitochondriaway!*"*8, Thefinal effect
of thetwo waysisactivity of cagpase-3, that isto say caspase-3is
the common channel of two apoptosis ways'*®. Therefore,
caspase-3 activity was increased in apoptosis and correlated
with apoptosis rate positively. Anti-Fas ribozyme could not
only decrease Fas expression but a so wesken caspase-3 activity
to reduce apoptosis induced by anti-Fas antibody. It is clear
that hammerhead ribozyme targeting at 596 site of FasRNA in
thisresearch can efficiently cleave FasmRNA, which decreases
not only the Fas expression but also its function. In existence
of factorsinducing apoptosis, ability of hepatocytestransfected
with ribozyme against apoptosiswas enhanced and cell viability
was increased, which was coincident with study results of
Dagmer about primary mouse islet 3 cells and insulinoma
cellg024,

In short, anti-Fasribozyme not only prevents Fasexpressionin
mouse hepatocytes but also inhibits Fas-mediated apoptosis
toimprovecell surviva after being transfected into hepatocytes,
which afford strong assurance for successful liver transplantation.
Further research should be focused on clinical application of
anti-Fasribozyme and selection of moreefficient, highly specific
and low toxic vectorg?,
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