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Exosomal MicroRNA-10a Is Associated with Liver
Regeneration in Rats through Downregulation of EphA4
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Background: MicroRNAs (miRNAs) have been reported to play vital roles in liver regeneration. Previous studies mainly focused on the
functions of intracellular miRNAs, while the functions of circulating exosomal miRNAs in liver regeneration remain largely unknown.
The aim of this study was to identify the key exosomal miRNA that played vital roles in liver regeneration.

Methods: The Sprague—Dawley male rats were assigned to 70% partially hepatectomized group (n = 6) and sham surgery group (n = 6).
The peripheral blood of both groups was collected 24 h after surgery. The exosomal miRNAs were extracted, and microarray was used to
find out the key miRNA implicated in liver regeneration. Adenovirus was used to overexpress the key miRNA in rats, and proliferating
cell nuclear antigen (PCNA) staining was applied to study the effect of key miRNA overexpression on liver regeneration. Western blotting
was used to validate the predicted target of the key miRNA.

Results: Exosomal miR-10a was upregulated more than nine times in hepatectomized rats. The level of miR-10a was increased in the
early phase of liver regeneration, reached the top at 72 h postsurgery, and decreased to perioperative level 168 h after surgery. Moreover,
enforced expression of miR-10a by adenovirus facilitated the process of liver regeneration as evidenced by immunohistochemical staining
of PCNA. Erythropoietin-producing hepatocellular receptor A4 (EphA4) has been predicted to be a target of miR-10a. The protein level
of EphA4 was decreased in the early phase of liver regeneration, reached the bottom at 72 h postsurgery, and rose to perioperative level
168 h after surgery, which was negatively correlated with miR-10a, confirming that EphA4 served as a downstream target of miR-10a.
Moreover, inhibition of EphA4 by rhynchophylline could promote the proliferation of hepatocytes by regulating the cell cycle.
Conclusion: Exosomal miR-10a might accelerate liver regeneration through downregulation of EphA4.
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INTRODUCTION MicroRNAs (miRNAs) are about 18-24 nucleotide
noncoding RNAs that are highly conservative. It can
generate RNA-induced silencing complexes to inhibit the
transcription or degrade the messenger RNA (mRNA) by
binding to their 3’-untranslated regions (UTRs).”) More
than 45,000 binding sites between mRNA’s 3’-UTRs
and miRNAs have been identified, and over 70% of

Liver is one of the most significant organs in the body,
which participates in many biological activities including
metabolism, detoxification, and defending the external
injury.l'? Many factors could damage liver such as tumor,
infection, hepatolith, drugs, alcohol, and even surgery. When
the liver suffers injuries, surgical resection is always chosen
to remove the damaged liver, especially for hepatocellular
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the protein-coding genes in mammals are regulated by
miRNAs. miRNAs play vital roles in many important
physiological activities such as cell cycle, metabolism,
immune response, and tumorigenesis. Recent studies also
showed that miRNAs are also implicated in the process of
liver regeneration.>®) However, previous studies mainly
focused on the functions of the intracellular miRNAs in
liver regeneration. The studies on the function of circulatory
miRNAs engaged in liver regeneration are rare.

Exosomes, which are secreted by many kinds of cells, are
a kind of extracellular vesicles. Nowadays, exosomes are
considered as a prominent and universal form of cell—cell
communication. It is widely found in the body fluids such as
blood, urine, and bile and has many cargos in it, including
miRNAs, proteins, and mRNAs. Many researches have
demonstrated that the exosomal miRNAs have important
regulatory functions in the physiological and pathological
processes of the liver”#! influencing the process of the
progression, invasion, and metastasis of hepatocellular
carcinoma and taking part in the process of drug- and
alcohol-induced liver damage.

In our study, we extracted exosomes from the peripheral
blood of the partially hepatectomized rats and identified
the differential expression miRNAs through miRNAs
microarray. We found that miR-10a increased markedly
during the process of liver regeneration. In addition, liver
regeneration was enhanced when we increased the level
of miR-10a by adenovirus. Moreover, we revealed that
inhibition of erythropoietin-producing hepatocellular
receptor A4 (EphA4), a target of miR-10a, stimulated the
proliferation of hepatocytes through promotion of cell cycle.
Taken together, these findings indicated that miR-10a could
facilitate the process of liver regeneration by downregulate
the level of EphA4.

MEeTHODS

Animals and treatment

Twelve Sprague Dawley male rats at 7-8 weeks were assigned
to experimental group (70% partial hepatectomy) (n = 6)
and sham group (n = 6). The 70% partial hepatectomy was
performed on the rats in the experimental group,® while in
the sham group, we just made a same incision in the abdomen
and sutured it but did not cut the liver.

Exosome isolation from serum samples

Exosomes were isolated from serum samples following
the manufacturer’s protocol (System Biosciences, USA).
Briefly, 2 ml of peripheral blood was collected from the
tail veins of the rats in both groups 2 h after surgery and
centrifuged at 3000 rpm for 15 min at 4°C to spin down the
blood cells. 0.5 ml of ExoQuick isolation buffer was added
to the pellet and mixed up. The pellet was centrifuged at
1500 rpm for 5 min at 4°C and the supernatant was removed
twice. The exosome pellet was resuspended in 0.2 ml of
nuclease-free water and stored at —80°C until use.

Transmission electron microscopy

A copper mesh was placed on a clean wax plate, and 30 ul of
the exosome suspension was added. After 4 min, the copper
mesh was removed and placed in 3% phosphotungstic acid
for 5 min. The mesh was laid on the filter paper for air-drying
for 1 h. Transmission electron microscopy (TEM) was used
to observe the morphological features of the exosome.

Western blot analysis

The exosome pellet was dissolved in the
radio-immunoprecipitation assay lysis buffer supplemented
with protease inhibitors for 15 min on ice and centrifuged
at 10,000 for 6 min. The supernatant was collected, and the
protein concentration was determined using a BCA Protein
Assay Kit. The protein was separated on a polyacrylamide
gel before transfer to a polyvinylidene difluoride membrane.
The blotting membrane was blocked and incubated with
CD9 antibody at 1:1000 and CD63 antibody at 1:1000 at
4°C overnight and incubated with secondary antibody for
1 h at 37°C. The proteins were detected using enhanced
chemiluminescence.

RNA extraction from exosome

RNA was extracted from the exosome pellets using Plasma/
Serum Exosome RNA Purification Kit according to the
manufacturer’s protocol. Briefly, PS solution A and PS
solution B were added to the exosome pellets at the ratio
of 5:1 and 9:10. They were mixed them up and incubated
at 60°C for 10 min. Then, 96% ethyl alcohol was added to
the mixture at the ratio of 1:3. They were mixed them up
and transferred it to spin columns. They were centrifuged
at 14,000 rpm for 1 min and the supernatant was removed.
Wash solution was added to the pellets at the ratio of 5:2 and
centrifuged at 14,000 rpm for 1 min. The washing process
was repeated for three times. Elution solution was added
to the spin columns at the ratio of 10:1 and centrifuged
at 2000 rpm for 2 min. They were centrifuged again at
14,000 rpm for 3 min. The pellet was collected and stored
at —80°C until use. The purity of the isolated RNA was
determined according to the OD260/280 using a NanoDrop
ND-1000 system (NanoDrop Technologies, USA).

Microarray analysis

Microarray assay was performed using a service
provider (LC Sciences, China). Six micrograms of total RNA
sample was 3’-extended with a poly(A) tail using poly(A)
polymerase. An oligonucleotide tag was then ligated to the
poly(A) tail for later fluorescent dye staining. Hybridization
was performed overnight on a uParaflo microfluidic chip
using a micro-circulation pump (Atactic Technologies,
USA).I% On the microfluidic chip, each detection probe
consisted of a chemically modified nucleotide-coding
segment complementary to target miRNA or other RNAs
and a spacer segment of polyethylene glycol to extend the
coding segment away from the substrate. The detection
probes were made by in sifu synthesis using photogenerated
reagent chemistry. The hybridization melting temperatures
were balanced by chemical modifications of the detection
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probes. Hybridization used 6% SSPE buffer (0.90 mol/L
NaCl, 60 mmol/L Na,HPO4, 6 mmol/L EDTA, and
pH 6.8) containing 25% formamide at 34°C. After RNA
hybridization, tag-conjugating Cy3 dye was circulated
through the microfluidic chip for dye staining. Fluorescence
images were collected and digitized using Array-Pro image
analysis software (Media Cybernetics, USA). Data were
analyzed by first subtracting the background and then
normalizing the signals using a locally weighted scatterplot
smoothing (LOWESS) regression.['”]

Validation of real-time quantitative polymerase chain
reaction

To determine the exactly changing curve of miR-10a, 12
rats were equally divided into experimental group and
sham group. The surgery of both groups was described
above. The peripheral blood was collected at 3, 24, 72,
120, and 168 h. The exosomes’ isolation and RNAs
extraction were described above. Quantitative reverse
transcription-polymerase chain reaction (qQRT-PCR)
was performed to detect the level of miR-10a. First, the
cDNAs were synthesized using TUREscript first-strand
cDNA synthesis kit following the manufacturer’s protocol.
Briefly, each reaction was performed in a 10 ul volume
system, containing 5 ul of total RNA, 2 ul of 5x RT
reaction mix, 0.8 ul of oligo (dT) or random primer, 0.5 ul
of TUREscript H- RTase/RI mix, and 1.7 ul of RNase-Free
dH,O. After the cDNAs were synthesized, the cDNAs
were used for qRT-PCR. Each reaction was performed
in a 10 ul volume system containing 5 pl of 2x SYBR®
Green Supermix, 0.2 ul of each primer, 1 ul of cDNA, and
3.6 ul of RNase-free water. The PCR program consisted
of denaturation at 95°C for 3 min, followed by 39 cycles
each of denaturation for 15 s at 95°C and annealing and
extension for 30 s at 60°C. The U6 expression level was
used as a stable endogenous control for normalization. All
assays were conducted in triplicate.

Target prediction

The target genes of the candidate miRNAs were predicted
by TargetScan 6.2 prediction software (http://www.
targetscan.org/), PicTar prediction software (http://
pictar.mdc-berlin.de/), and MiRanda prediction software
(http://www.microrna.org/). The intersection of the predicted
miRNAs in all these three software was chosen for target
genes of candidate miRNAs.

Overexpression of miR-10a

Adenovirus purchased from Obio Technology (Shanghai)
Corp., Ltd. was used to overexpress miR-10a. In the
miR-10a overexpression group, the virus vector was
pAdeno-EF1-rno-miR-10a-BGH-MCMV-EGFP-3FLAG.
The total amount of the virus is 1.6 x 10'> PFU with the titer
8 x 10" PFU/ml. Moreover, in the vector group, the virus
vector is pAdeno-EF1-MCS-MCMV-EGFP-3FLAG. The
total amount of the virus in the vector group is 1 x 10'2 PFU
with the titer 5 x 10" PFU/ml. For each rat, 3 x 10° PFU of
virus was injected which was diluted in 200 pl saline.

Immunohistochemistry

To test whether overexpression of miR-10a can accelerate
the proliferation of hepatocytes, immunohistochemistry
was performed to test the positive rate of proliferating cell
nuclear antigen (PCNA) in the remnant liver after partial
hepatectomy. Immunohistochemical staining for PCNA was
performed on paraffin-embedded liver tissue with anti-PCNA
antibody (GeneTex, USA) following the manufacturer’s
protocols. PCNA monoclonal antibody was used at a dilution
of 1:100 overnight at 4°C. The sections were counterstained
with hematoxylin. Evaluation of PCNA immunostaining
was performed based on the percentage of positive nuclei
of 400-600 hepatocytes from 4 to 6 highest positive fields.

Inhibition of EphA4 in L-02 in vitro

Normal hepatocytes’ cell line L-02 was cultured in
Dulbecco’s Modified Eagle Medium (Invitrogen, USA)
containing 10% fetal bovine serum, 107 U/L of penicillin, and
10 mg/L of streptomycin. 300 mg/L of rhynchophylline was
added to the medium to downregulate the level of EphA4.
The morphological and growth condition of the cells was
observed by microscope 48 h after adding rhynchophylline.

Flow cytometric analysis

Flow cytometric analyses were performed to define the
cell cycle distribution for rhynchophylline-treated and
untreated cells. Cells grown in 6-well plate were harvested
by trypsinization and fixed with 70% ethanol 48 h after the
rhynchophylline (300 mg/L) was added to the medium. Cells
were stained for total DNA content with a solution containing
20 ug of propidium iodide, 200 ug of RNase, and 1 ml of
Triton X-100. Cell cycle distribution was then analyzed at
flow cytometer (BD Biosciences, USA).

Statistical analysis

Statistical analyses of experimental data were performed
using a two-sided Student’s #-test with STATA software
version 13.0 (StataCorp, College Station, TX, USA).
Significance was set at P < 0.05.

ResuLts

Identification of the key exosomal microRNA associated
with liver regeneration

After extraction of exosomes from the serum of partially
hepatectomized rats, we obtained transmission electron
microscope photograph of exosomes [Figure 1a]. We found
that the exosomes were 30—100 nm in diameter, which
was consistent with the previous report.l'¥ In addition,
immunoblots detected the expressions of CD9 and CD63
in the exosomes [Figure 1b], which were regarded as the
protein markers of exosomes.['¥

To identify the exosomal miRNAs associated with
liver regeneration, miRNA microarray was performed
to find out the differentially expressed miRNAs after
partial hepatectomy. The result showed that 17 kinds of
miRNAs displayed significant changes (8 miRNAs were
upregulated and 9 miRNAs were downregulated in partially

456 Chinese Medical Journal | February 20, 2018 | Volume 131 | Issue 4 -




o)
k3
£ 15
i " SH
= 10
< 08
= 06
& 04
g 02
0
[d] Oh 3h 24h 72h 120h 168h

W rH

Figure 1: Identification of the exosomal key miRNA in liver regeneration. (a) Transmission electron microscopy of the exosomes extracted from
the PB. (b) Western blot of exosome marker CD9 and CD63. (c) Microarray analysis results of key microRNA working in liver regeneration.
(d) Quantitative polymerase chain reaction results of miR-10a levels in liver regeneration. PH: Partial hepatectomy; SH: Sham.

hepatectomized rats [experimental group] compared with
rats received sham surgery [sham group]) after 70% partial
hepatectomy [Figure 1c]. Among the differentially expressed
miRNAs, miR-10a was significantly overexpressed in
experimental group and has been demonstrated to promote
cell proliferation,!'s suggesting that miR-10a might
stimulate the process of liver regeneration.

To confirm the expression change of miR-10a, we examined
the levels of miR-10a in the serum of both experimental
and control group at different time points [Figure 1d].
The qRT-PCR results showed that the level of miR-10a
significantly increased 3 h after 70% hepatectomy and
reached its peak point at 72 h. After that, the level of miR-10a
began to decline. In the end, the level of miR-10a returned to
preoperative level at 168 h. Collectively, these data indicated
that miR-10a was upregulated during the process of liver
regeneration.

Overexpression of miR-10a-accelerated liver
regeneration

To determine whether miR-10a promotes liver regeneration,
we constructed adenovirus to overexpress miR-10a in rats.
After overexpression of miR-10a, 70% partial hepatectomy
was performed on the rats. The remnant liver was obtained
24,72, 120, and 168 h after surgery. The results showed that
the liver weight/body weight ratio did not show any difference
between miR-10a overexpression group and vector group at
24 and 168 h, while at 72 and 120 h, the ratio was significantly
higher in miR-10a overexpression group than that in the vector
group [Table 1]. In addition, the result of immunohistochemistry
showed that the expression of PCNA in miR-10a overexpression
group was higher than vector group at 24 and 72 h [Figure 2]
after surgery, which was consistent with the results of miR-10a
expression and liver weight/body weight ratio.

Table 1: The liver weight/body weight ratio of miR-10a
overexpression group and vector group after surgery

Time after  Overexpression Vector group t P
surgery group

24h 0.025+0.002  0.024+0.001  1.52 0917
72h 0.058+0.002  0.046+0.001 1822  <0.05
120 h 0.068 £ 0.001 0.054+0.002 19.74  <0.05
168 h 0.071 +0.003 0.069+0.002  1.88  0.872

miR-10a promoted liver regeneration through
downregulation of EphA4

To investigate the mechanism of miR-10a-mediated
regulation of liver regeneration, we used TargetScan,
miRanda, and PicTar to predict the putative target gene of
miR-10a. EphA4, which was predicted by all three tools,
was identified as a putative miR-10a target. Meanwhile,
previous studies also have reported that miR-10a could
bind the 3°-UTR of the EphA4 transcript.l'®) EphA4 belongs
to the ephrin receptor subfamily of the protein-tyrosine
kinase family. A recent study showed that upregulation
of miR-10a could suppress the expression of EphA4 in
liver tumor cells, thus facilitating the progression and
metastasis of liver tumor.!"! Therefore, we hypothesized
that miR-10a could contribute to liver regeneration by
suppressing the expression of EphA4 in normal liver cells.
The immunoblot of EphA4 showed that the expression
of EphA4 gradually declined in the first 72 h after partial
hepatectomy and returned to preoperative level at 168 h after
surgery [Figure 3a], which was negatively correlated with
the level of miR-10a, suggesting that hepatectomy-induced
miR-10a overexpression could downregulate the expression
of EphA4.
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Figure 2: The expression of PCNA in the liver of miR-10a overexpression group was higher than that in control group. Adenovirus was used
to overexpress miR-10a in rats, and PCNA staining was used to access the ability of liver regeneration in both groups. PCNA: Proliferating cell
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Figure 3: Inhibition of EphA4 accelerated the proliferation of hepatocytes through promotion of cell cycle. (a) Western blot of EphA4 showed
that the level of EphA4 was in inverse correlation with miR-10a. (b—e) Representative images of untreated L-02 cells and cells treated with
rhynchophylline (300 ug/L) for 24 h or 48 h. (g) The statistical data of the flow cytometry (f) showed that the percentage of cells in S stage and

G2/M stage increased after inhibition of EphA4 by rhynchophylline.

Inhibition of EphA4 stimulated cell proliferation of
hepatocytes through promotion of the cell cycle

To further determine the function of EphA4 on liver cells,
we treated the normal liver L-02 cells with thynchophylline,
which was reported as an inhibitor of EphA4. The result
showed that L-02 cells cultured with thynchophylline for 24 h
[Figure 3d] and 48 h [Figure 3e] showed higher cell density
than that in control group cultured without rhynchophylline
for 24 h [Figure 3b] and 48 h [Figure 3c], suggesting that
the proliferation of hepatocytes was accelerated after
rhynchophylline treatment. Moreover, the result of flow
cytometry showed that the cell percentage of S stage and
G2/M stage cells was higher in rhynchophylline-treated
cells than that in the control group [Figure 3f and 3g]. Taken
together, these results suggested that miR-10a might promote
the proliferation of hepatocytes through inhibition of EphA4.

Discussion

Liver is an important organ for metabolism and energy
transformation that possesses the strong ability for
regeneration. Once suffered physical, nutritional, vascular,
chemical, or virus-triggered liver injury, the liver will
turn up the process of regeneration quickly.'”? Unlike the
regeneration of skin and other organs, the regeneration of
liver relies on the proliferation of mature hepatocytes but not
the stem cells.!'™® The previous studies have demonstrated
that the activation of intrahepatic urokinase and the
reconstruction of extracellular matrix occur several minutes
after 70% partial hepatectomy in rats, and the volume of the
remnant liver will return to preoperative liver in 5-7 days.!"”!
In addition, it has also been proved that, in human, the most
rapid period for liver regeneration is the following week after
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hepatectomy, and the liver can return to preoperative volume
one year after surgery.?” Although the liver is so powerful
to regenerate after injury, many patients suffered partial
hepatectomy developed liver failure because the remnant
liver is not enough to support the whole body. Therefore,
understanding the mechanisms of liver regeneration is
indispensable for solving this clinical problem.

Exosomes are a kind of extracellular vesicles that are
spherical particles enclosed by a phospholipid bilayer.
Exosomes are 40—100 nm in diameter and secreted in
a variety of cells. Recently, it has been reported that
exosomes can regulate cell-cell communication and many
pathophysiological events through horizontal transfer of their
cargoes.’'! Exosomal cargoes include mRNAs, miRNAs,
and proteins, which can be transferred from donor cells to
recipient cells and can regulate cell activities such as cell
proliferation, differentiation, and antiviral responses. In our
study, we extracted the exosomes from the peripheral blood
of'the rats. miRNA microarray and quantitative PCR (qPCR)
were performed and identified that exosomal miR-10a
might play an important role in liver regeneration of rats.
However, the detailed mechanism underlying exosomal
miR-10a-mediated promotion of liver regeneration remains
to be elucidated.

miR-10a has been reported to be aberrantly overexpressed
in a series of human tumors.?>?*! In addition, many previous
studies have shown that miR-10a plays vital roles in
tumor progression, maintenance, and metastasis.*¥ As for
liver, the previous studies also showed that miR-10a can
downregulate EphA4 and promote the progression and
metastasis of hepatocellular carcinoma.!'® In this study, to
determine the function of miR-10a in liver regeneration, we
overexpressed miR-10a in rats through adenovirus and 70%
partial hepatectomy was performed. After that, we compared
the liver weight/body weight ratio between miR-10a
overexpression group and vector group to access the
regenerative ability of the remnant liver. We found that the
liver weight/body weight ratio of miR-10a overexpression
group was significantly higher than vector group at 72 and
120 h, indicating that the upregulation of miR-10a could
facilitate liver regeneration. On the other hand, no significant
difference was observed at 24 and 168 h. This might be
because the first 24 h after hepatectomy is the preparatory
stage for liver regeneration. Many proliferation-related
DNAs are synthesis in this period, while the proliferation
of liver parenchyma occurs after that. Moreover, at 168 h
after surgery, the main phase of liver regeneration of rats
is almost finished, and the weight of the remnant liver has
already returned to the preoperative level.l>”

EphA4 has already been demonstrated to be implicated tumor
progression and metastasis.”* In addition, downregulation
of EphA4 can facilitate the regeneration of nerve axon.?”
In our study, we showed that the expression of EphA4 was
downregulated after hepatectomy and inversely correlated
with the expression of miR-10a, suggesting that miR-10a
could promote liver regeneration by downregulating the

expression of EphA4. Moreover, we proved that inhibition
of EphA4 accelerated the proliferation of hepatocytes
through the promotion of the cell cycle. Further studies are
needed to investigate the regulatory mechanism of EphA4
in cell cycle.

In conclusion, our study showed that exosomal miR-10a
was upregulated during the proliferation phase of liver
regeneration. We also demonstrated that overexpression of
miR-10a could facilitate liver regeneration. Moreover, we
revealed that miR-10a might promote the process of liver
regeneration through inhibition of the EphaA4.
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AN imiR-10a 8] PLEIE T JAEphA4 R 5 AR B4

TR KE IR B RmicroRNASTE AT F ARt R EE EEEA . SR 2 1T 308 KRS Th 78 5% F 4l P microRNAs
DIBeIm g, XETIEIA 2 48 HR AN A ) microRNAsTE P R IR FH AT Fe b o RSO B IFE TR EBI7E A fE v ok
5 5 AR /M A microRNA .

Frik: IKER70% HVIBRA S A RE NS ihd, LR AT g B F AR AL E Nt R . AR JF 247N 43 Sl R sk 58
SR HEZH R BR MM I, 2 O A 1 /M A microRNAs. BT microRNAG: /75 18 Hi 75 0) B 4H R sl 40 wp 2 28 22 e PR IA
HmicroRNA. T70% H-UIBRA G %15 IR (7] 2 28 Rk Fe A0 Ji B A AA, R FH qPCRAAT H FFmiRNATEAR 5 17240
. SFRERATT0% RFUIBRASS 20 Tk 5 B ArmicroRNA [ i) 318 BRI 5 34 AU FR R AR, R 5 25 130 e I 1] 2540 591 Ab B
K, FEREVVBUHARZAZR, SAFFE/REL,; A SUT R HA A IPCNA  (proliferating cell nuclear antigen), PR
SUFE NGO, I AR S B T R SCRR S B PEAT R A 7 X, T Y B AFmiRNAR N ER ISR, #iess G, HFHWB
Rl e A I R BR AR iz TR I RIA I 22 5. AR SEIR R 3 ANL-02/FF4H R, A =4t MR 3 — 2P 38 uF N UL A A -
g SLIREERIEIR, RJG24/NS236 41 P I miR-10abb X FEZIE 05 4. FEAF AR, miR-10affIRIEK T EETF iR
&, EARJET2/NEABEE, (R ZE N, BRIRE168/M, KEE] T RATIKF. PCNAGIE ALY A4 R R,
i FRiEmiR-10an] DML KR, FATE A TIA G R, #iE T EphA4ZmiR-10af FIFFEFR.  [FIFF, AT
R LEphAALE FFFFAE 1) A SRAE I, FEARJG 72/ BIRAIRAE,  FF T ARG 168/ N AR E 2 1 AR AT K- 5miR-10a) %
KR, - APESE T EphA4ZmiR-10aft) FUEAREE.  BRULZ b, EARSNSEIR T, BATHA DL, i8N EphAd
IR S5 T DAe i 1 20 A 0 O O gt P 40 A Fr 3

g FMBARH miR-10an] LOE N A Eph A4t 7 AR I TR




