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Abstract: Acute allograft rejection is a serious and life-threatening complication of organ transplantation. Th17 cells
induced inflammation has been described to play an important role in allograft rejection. Since there is a plenty
of evidence indicating that transcriptional factor BATF regulates the differentiation of Th17 and follicular T helper
cells both in vitro and in vivo, we investigated whether is BATF involved in acute rejection and allograft survival by
injecting lentivirus containing BATF shRNA through tail vein before the cardiac transplantation operation. We found
that the allograft survival time of the mice treated with BATF shRNA was significantly prolonged compared with that
of negative shRNA treated group and the control group. Further pathological analysis revealed that the BATF shRNA
treatment group had significantly lower rejection degree than the negative shRNA group, while there was no sig-
nificant difference between the negative shRNA group and the control group. Furthermore, flow cytometry analysis
and quantitative polymerase chain reaction and enzyme-linked immuno sorbent assay were used to determine the
proportion of T helper cells, the expression of specific transcription factor and the inflammatory cytokines respec-
tively. Data showed that BATF regulated Th17 and Treg responses during allograft rejection. And BATF inhibition led
to reduction of the expression level of Rory-t and enhancement of the Foxp-3. In addition, cytokines IL-17A and IL-4
were found decreased. This may indicate BATF as a novel therapy target for treatment of acute allograft rejection.
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Introduction novel targets and safe methods to prevent
acute rejection.

Acute rejection is the most important factor to

cause allograft loss, which is still a challenge
for patients receiving organ transplantation.
Several studies have demonstrated that the
development of acute allograft rejection is
associated with poor prognosis [1, 2]. Currently,
the prevention and treatment of this rejection
is mainly dependent on immunosuppressant,
and its diagnosis relies on pathological exami-
nation of the allografts. Although some immu-
nosuppressants have been proved to efficiently
inhibit the acute rejection following transplan-
tation, this treatment often fails to provide sat-
isfactory results for numerous side effects
such as renal toxicity and neurotoxicity [3, 4].
Thus, great efforts have been made to explore

Despite medical and scientific efforts made
over the past decades, the mechanisms of
allograft rejection remain unclear. Generally,
Th1l mediated immune response along with
activation of macrophages are considered to be
responsible for allograft rejection, while Th2
response is thought to be beneficial to long-
term allograft survival [5, 6]. Although previous
extensive studies indicated Thl and Th2
responses play a critical role in allograft rejec-
tion, increasing evidence has challenged the
this theory. A study reported that cardiac grafts
infiltrated with Th17 cells undergo accelerated
vascular rejection in Thet-/- mice model, which
is deficient in Thl induced inflammation [7].
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Table 1. Short hairpin RNA oligo sequences

Oligo name Sequence 5’ to 3’

shBATF-1 GGTGGTATACAGTGCCCAT
anti-shBATF-1 ATGGGCACTGTATACCACC
shBATF-2 GAGCTCAAGTACTTCACAT
anti-shBATF-2 ATGTGAAGTACTTGAGCTC
shBATF-3 GGACTCATCTGATGATGTG
anti-shBATF-3 CACATCATCAGATGAGTCC

Scramble shRNA CCTAAGGTTAAGTCGCCCTCG
anti-Scramble shRNA CGAGGGCGACTTAACCTTAGG

Th17 cells originate from a common naive T-cell
precursor and are characterized by their ability
to produce the pro-inflammatory cytokines
IL-17A and IL-A7F [8, 9]. There is plenty of evi-
dence indicating Th17 response is involved in
the pathogenesis of acute allograft rejection in
humans and in other animal models, which was
also in accordance with our previous study. Our
previous works had indicated that inhibition of
IL-6, which interferes Thl7 differentiation,
could effectively reduce allograft rejection [10].
The role of Th17 and relative regulatory mecha-
nisms that control the different Th cell subsets
during allograft rejection are still unknown.
Therefore, a series of experiments have been
undertaken to evaluate the molecular mecha-
nisms of Th17 cells underlying allograft
rejection.

Basic leucine zipper transcription factor ATF-
like (BATF) is a member of the AP-1/ATF family
of transcription factors, which is expressed pre-
dominantly by the immune cells and plays an
important role in its development and function.
Recently, the effect of regulating BATF expres-
sion in both vivo and vitro has been examined
by several groups. BATF knockout mice are defi-
cient in both CD4* Thi7 cells and T follicular
helper cells and also possess an intrinsic B cell
defect [11]. The ability of BATF to promote the
differentiation of naive CD4* T cells to the Th17
lineage relies on the formation of IRF-4/BATF
protein complexes that bind to and transacti-
vate a number of genes, including IL-17A/F [12].
Additionally, it has been reported that BATF can
suppress Sirtl expression and control the ATP
level and effector function of CD8* T cells [13].

Thereupon, we hypothesized that the transcrip-
tion factor BATF may play an important role in
the development of acute allograft rejection
that is likely related to Th17 cells. In order to
answer these questions, we established the
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acute rejection models of heterotopic cardiac
transplantation in mice according to the proto-
col described by Corry et al. [14] and detected
the expression of BATF mRNA in cardiac graft.
Furthermore, we investigated whether BATF
inhibition could lengthen allograft survival time
and lower acute rejection degree by RNAi tech-
nology before the transplantation operation.

Materials and methods
Animals

This study was approved by the Institutional
Animal Care and Use Committee of Tongji
Medical College. Male BALB/C (H2d) and
C57BL/6 (B6, H2b) mice at age of 4-8 weeks
were maintained at the Animal Facility of Tongji
Medical College, Huazhong University of Scien-
ce and Technology, Wuhan, China, under contro-
lled conditions (specific pathogen-free, 22°C,
55% humidity and 12 h day/night).

Experimental models

For acute rejection model of allogeneic cardiac
transplantation, C57BL/6 mice were used as
recipients, whereas BALB/C mice were used as
donors. For negative control model of syngene-
ic cardiac transplantation, C57BL/6 mice were
used as both recipients and donors. The mouse
abdominal cardiac transplantation was per-
formed using standard microsurgical tech-
niques according to the protocol described
before [14]. The day of operation was recorded
as POD (postoperative day) 0. Graft beating
was monitored by daily palpation. The day of
rejection was defined as the last day of a
detectable heartbeat in the graft, which was
confirmed by direct palpation and observation
after abdominal cavity opened. Allograft and
spleen were collected and divided into equal
sections for histology, real-time polymerase
chain reaction assay and flow cytometry. And
the blood samples were collected from recipi-
ents after eyeball removal for enzyme-linked
immuno sorbent assay.

In this study, C57BL/6 mice (4-5 weeks) were
also randomly divided into three groups, name-
ly control group, negative shRNA group and the
BATF shRNA group. In each group, animals were
injected with 0.20 ml NS solution, 0.20 ml NS
solution containing 2x107 TU scrambled shRNA
lentivirus, or 0.20 ml NS solution containing
2x107 TU shBATF-3 lentivirus respectively
through the tail vein [15]. And 14 days after

Am J Transl Res 2016;8(8):3603-3613



BATF inhibition prevent allograft rejection

Table 2. Primer sequences were as follows

Length

Gene  Primer sequences 5’ to 3’
a (bp)

RORy-t F-GAGCAATGGAAGTCGTCCTAGTCAG 190
R-AGGGCAATCTCATCCTCAGAAAA

Foxp-3 F-TCACCTATGCCACCCTTATCC 236
R-GCTCCTCTTCTTGCGAAACTC

IFN-y  F-GCTCTGAGACAATGAACGCTACA 150
R-TTTCTTCCACATCTATGCCACTT

IL-4 F-TCCTGCTCTTCTTTCTCG 101
R-TTCTCCTGTGACCTCGTT

BATF ~ F-TGCCCTCATACCTCTACCCA 151
R-TCCAGTACATTGGCTCGAC

GAPDH F-GACAAAATGGTGAAGGTCGGT 120
R-GAGGTCAATGAAGGGGTCG

transduction, all animals received an allogeneic
cardiac transplantation operation.

Construction of BATF-shRNA expression plas-
mid and lentivirus production

The mice BATF was treated as the target gene
and three pairs of shRNA oligonucleotides were
designed and synthesized (Cyagen Biosciences,
United States). A pair of random scrambled
sequences as negative shRNA, which have no
homologous relation with any mice gene se-
quences and whose shRNAs would not inter-
fere with mice mRNA was also designed (Table
1). The plasmid used in this study was provided
and sequenced by Cyagen Biosciences Inc. The
BATF-shRNA recombinant lentivirus was pro-
duced by co-transfecting 293T cells with the
help of Lipofectamine 2000 (Invitrogen, United
States) according to standard protocols. Viral
supernatant was harvested 48 h after trans-
duction and the titer was detected.

Cell culture and transfection

The Jurkat cells (ATCC, United States) were
grown in RPMI 1640 medium containing 10%
fetal bovine serum and induced with CD3 and
CD28 antibodies. Cultures were maintained at
37°C in a humidified atmosphere with 5% CO.,,.
For transfection, the cells were pre-seeded into
24-well plates at 1x10* cells per well according
to the manufacturer’s instructions. When cells
reached the confluent rate of about 50% in
complete medium, they were infected with the
lentiviral constructs at different MOIs (multiplic-
ity of infection, or infectious units ratio). Tran-
sfection efficiency was observed daily with an
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inverted fluorescence microscope (DP72, Oly-
mpus, Japan). BATF interference expression
levels in transfected cell lines were assayed by
RT-PCR and western-blot 48 hours after
transfection.

Real-time quantitative PCR

Total MRNA was extracted and reverse tran-
scription was performed using a mix kit (total
RNA extraction reagent) (Takara, Japan) accord-
ing to the manufacturer’s protocol. RT-PCR was
performed with a SYBR master mix kit (Takara,
Japan) on a Roche LC480 (Roche, Switzerland)
RT-PCR System. Primers used for real-time
quantitative PCR are shown in Table 2. The ini-
tial denaturation step was 95°C for 15 sec-
onds, followed by 40 cycles of amplification at
95°C for 10 seconds and 55°C for 30 seconds.
Each sample was measured in triplicate. A
mean value was used to determine mRNA lev-
els using the comparative Ct method, using the
formula 22T and the glyceraldehyde 3-phos-
phate dehydrogenase (GAPDH) gene as the
reference.

Western blotting

The protein levels were quantified by standard
western blotting procedures. Protein extracted
from cells or tissue was separated on 12%
SDS-polyacrylamide electrophoresis gels and
transferred to nitrocellulose membranes. After
being blocked with 5% non-fat milk in TBS for 3
hours, the membranes were incubated with
indicated primary antibodies (Cell Signaling,
United States; dilution 1:1000) at 4°C over-
night, followed by incubation with HRP-con-
jugated secondary antibody for 3 hours. GAPDH
(Sigma, United States) was used as a loading
control for comparison between samples.

Flow cytometry analysis

The spleen lymphocytes from recipients were
isolated on POD 7 for flow cytometry analysis.
Briefly, the cells were prepared as a single-cell
suspension and cultured with 1xCell Stimulation
Cocktail (eBioscience, United States) for 16
hours used as the activation and blocking
agent. For Th17 analysis, FITC-conjugated anti-
CD4 mAb was added to the cell suspension
simultaneously and incubated at 4°C for 30
min. After fixation and permeabilization, the cell
suspensions were stained with anti-IL-17A PE
mAb (eBioscience). Similarly, the cell suspen-
sions were stained with anti-IFN-y APC mAb to
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Figure 1. A-C. Representative histological findings of cardiac grafts from normal mice (Control), syngeneic (Negative
control) and allogeneic cardiac transplantation mice (Rejection). (20x%). Relatively intact myocardium accompanied
by markedly increased infiltration of inflammatory cells was observed in allografts of recipients in acute rejection
group. D. CD4*IL-17A* T cells were analyzed in splenocytes of each study group. The specimens of recipients were

collected on postoperative day (POD) 7.

analyze Thl cells and anti-Foxp3 APC mAb
(eBioscience) for Treg cells. After washing twice,
the stained cells were re-suspended in 200 ul
of cold staining buffer and analyzed by fluores-
cence activated cell sorter (FACS, BD Bio-
sciences, United States).

ELISA measurement

The inflammatory cytokines levels of IFN-y, IL-4,
IL-10 and IL-17A in the serum of recipients were
measured using an ELIAS kits (NeoBioscience,
China). The procedures were performed in
accordance with the manufacturer’s protocol.
Absorbance values (at 450) by duplicate were
plotted against dilutions and expressed as pg/
mL.

Pathological examination

Seven days after transplantation, six mice of
each group were randomly selected to do biop-
sy of allograft heart for the detection of rejec-
tion. The hearts were obtained and fixed in
formaldehyde. Then, heart tissues were embed-
ded in paraffin, cut into 4-um sections, dehy-
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drated with graded alcohol, transparentized
with xylene, and stained with H&E.

Statistical analysis

Allograft survival curves were generated by the
Kaplan and Meier method. The difference in
allograft survival between multiple groups was
determined using the log-rank (Mantel-Cox)
test. Difference in data from flow cytometry,
RT-PCR and ELISA assay was calculated by one-
way ANOVA test using the GraphPad Prism sta-
tistical program (GraphPad Software, United
States). Data were expressed as mean + SD. A
value of P<0.05 was treated as statistically
significant.

Results
BATF expression in acute allografts rejection

We successfully performed the acute rejection
model of heterotopic cardiac transplantation in
mice (Supplementary Figure 1), the histological
analysis of cardiac grafts harvested on POD 7
after allogeneic cardiac transplantation reve-
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Figure 2. A and B. The bright and dark field images of Jurkat cells after shBATF stable transfection by fluorescence
microscopy respectively. C. The mice hearts were collected and directly fluorescent photographing at 14 days after
lentivirus injection through the tail vein. D. The interference efficiency of BATF in shBATF transfected cells using real-
time PCR. The results are presented as mean = SD. **p<0.01. E and F. The down-regulation levels of BATF were

evaluated by western blot in vitro and vivo (spleen tissues). Sample size of each group was 3.

aled severe pathological feature of acute rejec-
tion by comparing with those mice treated with
syngeneic transplantation and untreated. The
cardiac grafts in the rejection group showed rig-
orous infiltration of inflammatory cells and
allograft destruction (Figure 1A-C). The BATF
MRNA levels were significantly higher in the
rejection group compared with other groups
(Supplementary Figure 2). Furthermore, the
proportion of IL-17A secreting cells from spleno-
cytes of recipients was analyzed by flow cytom-
etry. We found that CD4*IL-17A* cells in the
recipients of rejection group increased signifi-
cantly as compared with those mice in negative
control and control group (Figure 1D), which
was in accordance with our previous report
[10].

Down-regulation of BATF expression in vitro
and in vivo

To further confirm the role of BATF in develop-
ment of acute rejection, shRNA was used to
knockdown expression of BATF both in vitro
and in vivo. The in vitro transfection efficiency
and related gene expression as well as protein
expression are shown in Figure 2. There is an
approximately 80% decrease of BATF gene
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expression as well as BATF protein expression
in shBATF-3 transfected cells compared with
the negative shRNA transfected and untrans-
fected cells, which suggests that the shBATF-3
is the most effective shRNA among the three
(Figure 2D and 2E). Therefore, shBATF-3 was
chosen as the shRNA construct for generation
of lentivirus for following in vivo studies. The in
vivo transfection and silencing efficiency of
shBATF-3 could reach almost 70% (Figure 2C
and 2F).

BATF shRNA transfer prolongs allograft sur-
vival and reduces acute rejection degree

C57BL/6 mice recipients of fully allogeneic
BALB/C cardiac grafts injected with BATF
shRNA before transplantation shows significant
prolongation of allograft survival from 7.0 days
median graft survival time (MST) for recipients
of rejection group to 10.5 days MST (Figure
3A). However, there is no obvious prolongation
of allograft MST observed in negative shRNA
group compare with rejection group, indicating
the improvement of survival time might be spe-
cific for knockdown of BATF.

Routine histology demonstrates that cardiac
grafts seven days after transplantation develop
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Figure 3. A. The recipients were treated with BATF shRNA lentivirus through the tail vein injection before transplanta-
tion prolonged allograft survival. The cardiac allograft survival was examined over time. (n = 6 mice/group). B-D. On
day 7 post-transplant, cardiac grafts from C57BL/6 mice treated with BATF shRNA, negative shRNA and untreated

mice were collected and histological assayed. (20x).

Table 3. Score of the graft rejection among
groups

Score of the graft rejection

Groups

0 1 2 3 4
Control 0 0 0 2 4
Negative shRNA 0 0 0 3 3
BATF shRNA 0 1 3 2 0
**P<0.01.

a similar minimal cell infiltration injected with
negative shRNA and control mice, which indi-
cates that such dose of shRNA is not toxic and
it won’t cause cytopathic effects in the allograft.
By contrast, relatively decreased myocardial
damage and remarkable reduced infiltration of
inflammatory cells are observed in allografts of
BATF shRNA group (Figure 3B-D). The level of
allograft rejection on POD 7 is shown in Table 3
(Supplementary Figure 3). Thus, it is possible
that the BATF shRNA therapy could not only pro-
long allograft survival, but also reduce acute
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rejection degree with a moderate decrease of
inflammatory cell infiltration and less tissue
damage.

BATF inhibition interferes the Th17/Treg re-
sponses and IL-4 induction

In order to determine the molecular mecha-
nisms underlying BATF shRNA mediated allo-
graft protection, the proportions of the inflam-
matory T helper subset cells in splenocytes of
recipients from each group on POD 7 were ana-
lyzed using flow cytometey. The proportion of
CD4*IL-A7A* cells in the recipients of BATF
shRNA treated group decreased significantly
compared with the negative shRNA group and
the control group, while the CD4*Foxp-3* cells
proportion altered contrarily. As is shown, BATF
shRNA treatment suppresses the differentia-
tion of Th17 cells and induced Treg cells. How-
ever, the proportion of CD4*IFN-y* cells was not
significantly altered among the different groups

(Figure 4 and Supplementary Figure 4). It is
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Figure 4. A-C. Splenic T cells were obtained from allograft recipients in each control, negative shRNA and BATF
shRNA group and stained on POD 7. The percentages of CD4* cells that were positive for IFN-y, IL-17A and Foxp-3

were determined using flow cytometric analysis.

observed that the response of Th17 and Treg in
allograft rejection was regulated by BATF.

The specific transcription factors and inflam-
matory cytokines in the allografts and blood
were further detected. The transcript levels for
IFN-y, IL-4, Rory-t and Foxp-3 in allograft of
each study group on POD 7 were determined by
real-time PCR, respectively (Figure 5A). The
Rory-t expression in cardiac allograft decreas-
es significantly in BATF shRNA treated mice. By
contrast, BATF shRNA treatment increases the
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mMRNA expression of Foxp-3 dramatically on the
same day. However, the IFN-y and IL-4 expres-
sion levels in BATF shRNA treated allografts are
not significantly different from the negative
shRNA and the control group. In addition, the
inflammatory cytokines levels in recipients’
peripheral blood serum shows similar results
except for the induction level of IL-4 (Figure
5B-D). Notably, the serum IL-4 level is signifi-
cantly decreased in mice with BATF shRNA
compared with negative shRNA and control
mice.
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Figure 5. A. RT-PCR analysis of IFN-y, IL-4, Foxp-3 and Rory-t expression in cardiac grafts by BATF shRNA treated-
ment compared with those treated with negative shRNA and control. B-D. The associated cytokines IFN-y, IL.-4 and
IL-17A in serum were detected by ELISA. Data were presented as mean + SD, and experiments were performed in

duplicates. *p<0.05, **p<0.01.

Discussion

Cardiac transplantation is an effective treat-
ment for congestive cardiac failure, particularly
for those patients who are resistant to aggres-
sive medical therapy. However, acute allograft
rejection is still a challenge for patients receiv-
ing transplantation. Thl and Th2 response
induced inflammations have been considered
to be responsible for allograft rejection and
long-term allograft survival in past decades. A
number of immunosuppressants have been
developed to control this process [16, 17].
However, rejection is still the one of the most
common complications in organ transplan-
tation.

It is well known that acute allograft rejection is
dependent on T cells, including a variety of cell
subsets of CD4* and CD8* T cells. Recently, a
large amount of evidence has demonstrated
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Th47 cells, a novel pleiotropic pro-inflammatory
T helper subset, have been shown to involve in
a number of immune responses [18, 19]. There
is some studies supporting the notion that
Th17 cells contribute to chronic destructive dis-
order and inflammation in rheumatoid arthritis
(RA) patients and the pathogenesis of inflam-
matory bowel disease (IBD) [20, 21]. Moreover,
recent clinical and experimental transplanta-
tion studies have suggested the involvement of
Th17 cells in allograft rejection. In liver trans-
plantation, serum IL-23 and IL-17 levels are
elevated during acute hepatic rejection, and
IL-17 production is implicated in graft versus
host disease [22]. In lung transplant recipients,
studies have shown that the IL-23/IL-17 axis is
involved in patients with bronchiolitis obliter-
ans syndrome (BOS) [23]. These results have
important implication that Th17 cells mediate
an aggressive pro-inflammatory response cul-
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minating in severe accelerated allograft rejec-
tion [24, 25]. However, Th17 cells are distinct
from Th1l and Th2 cells. They produce IL-17A,
IL-A7F, 121 and IL-22. Orphan nuclear receptor
RORYy-t is suggested to play a crucial role as a
key transcription factor that orchestrates differ-
entiation of the Th17 lineage [26]. Hence, the
Th17-mediated alloimmune response is an
important field of research regarding solid
organ transplantation, which requires exten-
sive studies.

BATF plays an important role in regulating dif-
ferentiation and function of many lymphocyte
lineages. A previous study showed the differen-
tiation and function of CD4* T cells rely mainly
on the binding of BATF to AP-1-IRF-4 composite
elements (AICEs) [27]. Furthermore, other find-
ings have revealed that the development of
murine Th17 cells is critically dependent on the
expression of the lineage-specifying transcrip-
tion factors BATF [28]. Researchers have
already started to analyze whether BATF read-
just the autoimmune diseases through regulat-
ing the secretion of Th17 cells. Some of them
speculate the regulatory function may take
effect through synergy with RORy-t. In particu-
lar, Gong et al. revealed that D1-like-R signaling
enhances BATF activity, which then transcribes
the expression of RORy-t; accordingly, D1-like-R
signaling regulates Th17 differentiation to pro-
mote the development of allergic asthma [29].
Moreover, another group of researchers, Xu et
al., assert that BATF plays a critical role in the
pathogenesis of anti-major histocompatibility
complex-induced obliterative airway disease.
Antibodies against major histocompatibility
complex (MHC) results in Th17 cells mediated
immunity [30]. Thus, we proposed that the tran-
scription factor BATF might also control acute
allograft rejection by regulating Th17 differenti-
ation. Recently, a similar research shows that
tacrolimus could control interferon regulatory
factor 4 (IRF-4) to attenuate acute rejection
responses after liver transplantation. IRF-4 is a
crucial transcription factor as same as BATF,
which might be related to the function of T help-
er subsets (Treg and Th17 cells) [31]. To our
knowledge, our study will be a novel finding as
the transcription factor BATF interaction with
organ transplantation has never before been
explored, particularly regarding acute allograft
rejection.

Our findings are in consistent with many oth-
ers’, which show that BATF inhibition could
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diminish the inflammatory response mainly
through control Th17 cell differentiation during
the development of acute allograft rejection.
Furthermore, we revealed that that BATF not
only could control Th17 cell differentiation but
also impact Treg cell through detecting their
corresponding transcription factors and inflam-
matory cytokines. Our research group consid-
ered that BATF might not directly regulate the
Treg cell function. Since Th17 and Treg share
reciprocal development pathways, certain
inflammatory milieu could convert differentiat-
ed Tregs into Th17 cells [32, 33]. Thus, BATF
could be another critical factor for the balance
between Th17 and Treg. In addition, BATF could
regulate the inflammatory cytokine IL-4 which
has been strongly implicated in a number of
inflammation and autoimmune diseases, such
as atopic and allergic diseases. The IL-4 is origi-
nally identified as a B cell-stimulating factor
critical for class-switch recombination of B cells
to 1gG1- and IgE-producing cells. Last year, the
specific relationship between BATF and IL.-4 has
been found by the group of researchers,
Anupama Sahoo et al., BATF could cooperate
with IRF-4 along with Stat3 and Stat6 trigger
IL-4 production in Tfh cells by directly binding to
and activation of the CNS2 region in the IL-4
locus [34]. Taken together, we concluded that
BATF inhibition could mainly impact Th17 and
Treg cells balance in recipient mice after alloge-
neic cardiac transplantation during the devel-
opment of acute rejection.

Here, our study also provides evidence that len-
tivirus vectors expressing shRNA molecules
could be used to investigate gene function in
the immune system, although there is limited
information about the toxicity of and immune
reaction to lentiviral vectors [35]. RNA interfer-
ence has the potential to silence any target
gene, and to treat a variety of diseases, includ-
ing but not limited to cancers, viral infections,
and hereditary disorders. For example, a novel
study showed the incorporation of siRNA into
organ storage solution could be a feasible and
effective method of attenuating ischemia and
reperfusion injury, protecting cardiac function,
and prolonging graft survival [36]. However,
although the RNAI technology can knock down
genes by targeting and cleaving complementa-
ry mRNA with high efficiency, the interference
stability is not compared to the gene knockout
mice. In addition, since the limited number of
animals used in this study, more research is
needed to define that relationship more clearly.
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In the near future, we will continue to clarify the
precise molecular and cellular mechanism
involved in this immunoregulation. Overall, the
lentivirus-mediated gene therapy might beco-
me a promising mode of treatment for various
clinical applications and the therapeutic ap-
proach to inhibit BATF could be a highly promis-
ing candidate for use in organ transplantation.
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Supplementary Figure 1. The mice model of heterotopic cardiac transplantation. A. The vascular anastomosis was
shown in the transplantation. B. The heterotopic cardiac graft after tansplantation.

_ BATF
e * %
3 10- .
- *
S
5 8- |
7]
5
< 61
()
3 .
t
o 27
=
®
RN N

«© «°© e

Oo OQ )

(@) () '\

) &
'\\4
&
‘\c-

Supplementary Figure 2. The expression level of BATF in the cardiac graft. The BATF level in the rejection model
mice was increased compared with negative control and control cardiac. The results are presented as mean £ SD.
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Supplementary Figure 3. BATF shRNA treatment reduces scored of the graft rejection.
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Supplementary Figure 4. BATF inhibition interferes the Th17/Treg responses.
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