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Abstract

While post-operative bacterial infections can trigger rejection of pulmonary allografts, the impact
of bacterial colonization of donor grafts on alloimmune responses to transplanted lungs remains
unknown. Here, we tested the hypothesis that bacterial products present within donor grafts at the
time of implantation promote lung allograft rejection. Administration of the TLR2 agonist
Pam3Cys, to Balb/c wildtype grafts triggered acute cellular rejection after transplantation into B6
wildtype recipients that received peri-operative costimulatory blockade. Pam3Cys,-triggered
rejection was associated with an expansion of CD8* T lymphocytes and CD11c*CD11bNMHC
class I1* antigen presenting cells within the transplanted lungs. Rejection was prevented when
lungs were transplanted into TLR2-deficient recipients, but not when MyD88-deficient donors
were used. Adoptive transfer of B6 wildtype monocytes, but not T cells, following transplantation
into B6 TLR2-deficient recipients restored the ability of Pam3Cys, to trigger acute cellular
rejection. Thus, we have demonstrated that activation of TLR2 by a bacterial lipopeptide within
the donor airways prevents the induction of lung allograft tolerance through a process mediated by
recipient-derived monocytes. Our work suggests that donor lungs harboring bacteria may
precipitate an inflammatory response that can facilitate allograft rejection.
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Introduction

Lung transplantation is the only established lifesaving option for many patients suffering
from end-stage pulmonary disease. The selection of appropriate lung donors is a critical
element of the transplant process. Infiltrates on chest imaging studies and the presence of
bacteria in the donor airways have long been considered contraindications to the use of lungs
for transplantation (1). Due to a scarcity in suitable lungs for transplantation and a rising
waitlist mortality rate, strategies have been increasingly employed to expand the donor pool.
To this end, one such approach is the use of extended criteria lung donors, which may harbor
infections. The use of donor lungs with bacterial colonization or pneumonia, however, is
controversial. While some studies have shown that positive donor airway gram stains do not
predict poor outcomes, others have challenged this notion (2). To this end, Avlonitis reported
that positive bacterial cultures in donor bronchoalveolar fluid were associated with worse
lung function in the immediate post-operative period, longer median times of mechanical
ventilation and inferior survival at 6 months, 1 year, 2 years and 4 years after transplantation
(3). A more recent study also found that the presence of potentially pathogenic bacteria in
donor airway cultures was associated with prolonged mechanical ventilation following lung
transplantation (4).

It is well recognized that innate immune sensing of pathogens or endogenous ligands by Toll
like receptors can regulate alloimmune responses. A seminal study in 2003 showed that
rejection of HY-incompatible skin allografts was dependent on expression of MyD88, a
downstream adaptor protein for most Toll like receptors (5). It was subsequently reported
that Staphylococcus aureus infection prevents skin allograft acceptance in wildtype, but not
MyD88-deficient hosts (6). Similarly, signaling through MyD88 in recipient mice triggers
rejection of tolerant heart grafts after infection with Listeria monocytogenes (7). Our
laboratory has previously shown that treatment of lung transplant recipients with low
molecular weight hyaluronic acid abrogates tolerance, where TLR2/4 /| MyD88-dependent
signaling in recipient mice results in an expansion of alloreactive T cells (8). While we have
not specifically examined innate immune signaling, we have also reported that post-
operative infection of lung allograft recipients with Pseudomonas aeruginosa results in acute
rejection (9). Infection with Pseudomonas aeruginosa activates graft-infiltrating neutrophils,
which interact with CD4* T cells and CD11c™" dendritic cells and promote inflammation.
Whether and how the presence of bacteria or their products in donor lungs at the time of
transplantation influences alloimmunity is poorly understood.

The aim of the current study was to examine whether the presence of bacterial products
within donor lungs at the time of transplantation influence alloimmune responses. We have
taken advantage of our previously established mouse model whereby peri-operative
costimulatory blockade induces tolerance after lung transplantation; this process depends on
local immunoregulation through Foxp3™ T cells that accumulate within induced bronchus-
associated lymphoid tissue in the grafts (10). In this model, mouse lung allografts remain
free of rejection without the need for maintenance immunosuppression and recipients accept
donor-matched heart grafts. Successful tolerance induction in the clinics, for example
through mixed chimerism or adoptive transfer of regulatory T cells, would be desirable to
avoid adverse effects of immunosuppressive drugs, such as pharmacological toxicity as well
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as an increased risk for opportunistic infections and malignancies (11). We now show that
administration of Pam3Cysy, a bacterial lipopeptide, into the donor airway prior to
implantation abrogates tolerance induction. Pam3Cys,-triggered rejection is associated with
an expansion of CD8" T cells in the grafts and depends on TLR2 signaling in recipient bone
marrow-derived monocytes. Our findings suggest new therapeutic avenues aimed at
preventing rejection after lung transplantation and are of relevance in the changing landscape
of lung donor selection criteria.

2. Materials and methods

2.1 Mice

C57BL/6 (wild-type) (B6 CD45.2 WT), B6 CD45.1, Balb/c (wild-type) (BALB/c WT), and
B6.129-TIr2!m1Kir (Bg TLR2KO) mice were purchased from The Jackson Laboratories (Bar
Harbor, ME). MyD88-deficient Balb/c mice (Balb/c MyD88KO) were purchased from
Oriental Bio Service (Kyoto, Japan). 6-8 week old male and female mice were used for all
experiments. Transplants were matched for gender. All procedures were approved by the
Institutional Animal Studies Committee in Washington University in St. Louis.

2.2 Lung transplantation

Left orthotopic vascularized lung transplants were performed as previously described (10).
Mice were treated with co-stimulatory blockade consisting of MR1 (250 pg intraperitoneally
(i.p.)) and CTLA4-Ig (200 pg i.p.), on days 0 and 2, respectively (Bio X Cell, West Lebanon,
NH). PamsCys,4 was dissolved in distilled water at a concentration of 1 pug/ul and 50 uL were
administered into the donor airway just prior to completing the bronchial anastomosis
(Invivo Gen, San Diego, CA). In select experiments, LPS (20 ug) was dissolved in 50 pl of
phosphate buffered saline and injected into the donor airway before connecting donor and
recipient bronchi (Sigma, St. Louis, MO). The concentrations and administration route were
based on previous studies examining the impact of Pam3Cys,4 and LPS on pulmonary
immune responses (12) (13) (14). For select experiments, 10x108 CD8* T cells (Ly-2
microbeads, Miltenyi Biotec, Bergisch Gladbach, Germany) (15) or 3x108 monocytes
(Monocyte Isolation Kit, Miltenyi Biotec) (16), isolated from the spleen or bone marrow,
respectively, of naive B6 WT mice were injected intravenously into B6 TLR2KO recipients
at the time of transplantation.

2.3 Histology

Portions of transplanted lungs were fixed in 10% formalin, sectioned, and stained with
hematoxylin and eosin (H&E). Lung histology was assessed for rejection in a blinded
manner by a pathologist (JHR) using standard criteria from The International Society of
Heart and Lung Transplantation (17).

2.4 Flow cytometry

Single cell suspensions were prepared from transplanted lungs as previously described (10).
Cells were stained with fluorochrome-labeled antibodies against CD90.2 (clone 30-H12,
Biolegend, San Diego, CA), CD8 (clone 53-6.7, Thermo Fisher Scientific, Waltham MA),
CD4 (clone RM4-5, Thermo Fisher Scientific), CD45 (clone 30-F11, Thermo Fisher
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Scientific), Ki67 (clone SolA15, Thermo Fisher Scientific), CD11b (clone M1/70, Thermo
Fisher Scientific), CD11c (clone N418, Thermo Fisher Scientific), CD45.2 (clone 104, BD
Bioscience, San Jose, CA), CD45.1 (clone A20, Biolegend) and I-AP (clone AF6-120.1,
Biolegend).

2.5 Gene expression analysis

Homogenized lung tissue was lysed with TRIzol (Thermo Fisher Scientific). Total RNA was
isolated using QIAGEN RNeasy Mini Kit (QIAGEN), and quantitative PCR was performed
as previously described (16). Primer sequences were as follows: /L-1beta, 5 -
GCAACTGTTCCTGAACTCAACT -3’ and 5'- ATCTTTTGGGGTCCGTCAACT-3’;
TNFalpha, 5’ - CCCTCACACTCAGATCATCTTCT-3" and 5’-
GCTACGACGTGGGCTACAG-3’; /L-6,5- TAGTCCTTCCTACCCCAATTTCC-3’ and
5-TTGGTCCTTAGCCACTCCTTC -3".

2.6 Statistics

Data are reported as mean + standard error of the mean (SEM). The Mann-Whitney U test
was performed using GraphPad Prism version 7.0 (GraphPad Software, La Jolla, CA). p<
0.05 was considered to be statistically significant.

3. Results

3.1 Pams3Cys4 within the donor airway prevents the induction of tolerance after lung
transplantation

We have previously shown that peri-operative costimulatory blockade results in tolerance
after transplantation of Balb/c lungs into allogeneic B6 recipients (10). To examine the
impact of bacterial lipopeptide within donor lungs at the time of engraftment on alloimmune
responses, we transplanted Balb/c wildtype lungs into costimulatory blockade-treated B6
wildtype mice and administered Pam3Cys, into the donor airways immediately prior to
anastomosing the left bronchus. At 3 days after transplantation, expression levels of IL-1beta
and TNF-alpha, but not I1L-6 were significantly elevated in Pam3Cys,- compared to vehicle-
treated pulmonary allografts or naive lungs (Supplemental Fig. 1). We found that at 7 days
after transplantation Pam3Cys,-treated lung grafts were not ventilated and had histological
evidence of acute cellular rejection (Grade A=2) (Figure 1A). Conversely, control vehicle
(distilled, sterile water)-treated transplants were ventilated and developed no rejection or had
only mild inflammation (Grades A0-1) (Fig. 1B).

3.2 PamsCyss-mediated rejection depends on TLR2 signaling in the recipient

We next set out to investigate whether Pam3Cys, triggered acute rejection by signaling
through donor or recipient cells. Pam3Cys, is a known TLR2 agonist, which stimulates
innate immune responses in a MyD88-dependent manner (19). To examine the effect of
Pam3Cys, on donor tissues, we transplanted Pam3Cysy-treated Balb/c MyD88-deficient
lungs into costimulatory blockade-treated B6 wildtype mice. Seven days later these grafts
were not ventilated and had histological evidence of severe acute rejection (Grade A=2)
(Fig. 1C), similar to our observations after transplantation of Pam3sCys,-treated Balb/c
wildtype lungs into costimulatory blockade-treated B6 wildtype hosts (Fig. 1A). In stark
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contrast, however, Balb/c wildtype lung grafts transplanted into B6 TLR2-deficient mice
after treatment with PamsCys, were well ventilated and had only mild inflammatory
changes (Grades A0-1) (Fig. 1D). Thus, TLR2 signaling in recipient, but not donor cells, is
responsible for Pam3Cys4-triggered acute graft rejection (Fig. 1E).

3.3 PamsCys,-mediated rejection is associated with an accumulation of CD8* T cells
within the lung grafts

We have previously shown that acute lung rejection is associated with a predominance of
CD8* over CD4* T cells within the grafts and can occur independent of CD4* T cells (20).
Compared to control conditions, we found that Pam3Cys,-treatment was associated with a
significant increase in the ratio of CD8* to CD4™ T lymphocytes within Balb/c lungs after
transplantation into B6 wildtype, but not B6 TLR2-deficient recipients (Figs. 2A-C).
Notably, CD8* T cells infiltrating acutely rejecting grafts demonstrated increased
proliferative responses, as evidenced by their Ki-67 expression (Figs. 2D-E). Of note, a
higher percentage of CD8* T cells expressed Ki67 in MyD88-deficient compared to
wildtype grafts (Fig. 2E). TLR2 ligation can directly activate human and mouse T
lymphocytes, where it has been shown to function as a costimulatory molecule (21, 22). To
examine whether TLR2 signaling via recipient T cells is sufficient to trigger rejection, we
transplanted Balb/c lungs into Pam3Cysy-treated B6 TLR2-deficient mice that received
CD8™ T cells derived from the spleens of wildtype B6 mice at the time of engraftment.
These grafts did not show any evidence of rejection indicating that TLR2 signaling via
recipient CD8* T cells is not sufficient to trigger rejection (Fig. 2F-G).

3.4 Pam3Cyss-mediated rejection depends on TLR2 signaling in recipient bone marrow-
derived monocytes

We have previously reported that recipient monocyte-derived CD11c* antigen presenting
cells infiltrate lung allografts where they encounter and activate T cells (23). Three days
after transplantation, we observed a significantly increased abundance of recipient-derived
CD11c*CD11bNi cells within PamsCys,-treated compared to vehicle control-treated lung
allografts. We also observed an increase in CD11c*CD11b!oW cells in Pam3Cys;-treated
lungs, which approached statistical significance (p=0.05). CD11c*CD11b" cells have been
described as dendritic cells and CD11c*CD11b!W cells as macrophages, both of which can
differentiate from monocytes in the lung under inflammatory conditions (24). Of note,
stimulation of donor lungs with LPS, a component of the cell wall of gram-negative bacteria
resulted in an increased graft infiltration of recipient CD11c*CD11b" and CD11c
*CD11b'°W cells compared to control conditions (Supplemental Fig. 2). Seven days after
transplantation, Pam3Cys,-triggered rejection was associated with an increased abundance
of MHC class I1-expressing CD11c*CD11bMi cells within the allograft (Fig 3A—C). Of note,
the abundance of MHC class I1-expressing CD11c*CD11b" cells was higher in MyD88-
deficient when compared to wildtype grafts (Fig. 3C). Next, we next set out to examine
whether Pam3Cys, could mediate lung rejection by TLR2 signaling through recipient
monocytes. To this end, we adoptively transferred bone marrow-derived B6 wildtype
monocytes into B6 TLR2-deficient hosts that received Pam3Cys,-treated Balb/c lungs.
These grafts developed perivascular cuffing, consistent with acute rejection (Grades A2-3)
(Fig. 3D-E), similar in appearance to B6 wildtype recipients of Pam3Cys,-treated Balb/c
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lungs (Fig. 1A). We have recently shown that monocytes that originate from the spleen
infiltrate lung grafts early after reperfusion and play a critical role in mediating ischemia
reperfusion injury (16). To evaluate whether recipient monocytes that respond to Pam3Cys,
are derived from the spleen or require the spleen for their maturation, we transplanted Balb/c
lungs that were treated with Pam3Cys, into B6 wildtype mice that underwent a splenectomy
at the time of engraftment; under these conditions, lung grafts developed acute rejection
(Grade A3) (Supplemental Fig. 3A-B). Taken together, these results demonstrate that
Pam3Cyss-mediated rejection can be mediated through TLR2 signaling in recipient bone
marrow-derived monocytes.

4. Discussion

Our study demonstrates that a bacterial lipoprotein, Pam3Cys,, within the donor airway prior
to lung transplantation can prevent the induction of tolerance and lead to acute cellular
rejection. In this setting, the immune response to Pam3Cys, is dependent on TLR2 signaling
in recipient, but not donor cells. While CD8* T cell abundance is increased in rejecting
grafts, TLR2 signaling in this cell population is not sufficient to induce rejection in lungs
treated with Pam3Cys, prior to implantation. Conversely, TLR2 signaling in recipient
monocytes is required for Pam3Cys,-triggered rejection and results in an increase in CD11c
*CD11bMMHCII™ cells within rejecting lungs.

TLRs are transmembrane glycoproteins that recognize antigens from an array of pathogens,
including bacteria, viruses, fungi, and parasites, as well as endogenous ligands that are
released during non-apoptotic cell death (25, 26). TLR signaling generates innate immune
responses, such as the production of inflammatory cytokines and activation of antigen
presenting cells, that protect hosts from such pathogens. We and others have demonstrated
that lung allograft rejection can be induced in previously tolerant lung grafts after innate
immune responses are activated (7-9). In human lung transplant recipients certain TLR4
polymorphisms that are hyporesponsive to bacterial endotoxin have been associated with
significantly fewer acute rejection episodes and increased chronic lung allograft
dysfunction-free survival; importantly, these improved outcomes were associated with TLR4
polymorphisms in recipients, but not donors (27, 28). Similarly, in our study TLR2 signaling
in recipients, but not donors, was required for Pam3Cysy-triggered rejection. TLR2 signaling
is activated by lipoproteins from both Gram-positive and Gram-negative bacteria.
Triacylated liporoteins such as Pam3Cys, are known to bind to a heterodimer complex
formed by TLR2 and TLR1 (29); the significance of this TLR2/TLR1 complex in mediating
inflammatory responses to infected lung grafts needs to be determined, as some reports have
suggested that triacylated lipoproteins can be recognized through TLR2 independent of
TLR1 (30). At the time of lung transplantation Gram-positive bacteria, such as
Staphylococcus aureus and Streptococcus pneumoniae, are the most common pathogens
detected in donor airways (3, 31). Extending previous experimental and clinical studies
showing that post-operative bacterial infections or graft airway colonizations are associated
with pulmonary allograft rejection, our results suggest that the presence of such organisms in
the donor graft prior to transplantation may enhance alloimmune responses against the
transplanted lung (9, 32). Nakajima has shown that treatment of infected human donor grafts
with antibiotics during ex vivo lung perfusion results in a significant reduction in endotoxin
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levels in the perfusate (33). Interestingly, a correlation existed between endotoxin
concentrations and levels of IL-1p and TNF-a, proinflammatory cytokines that are also
increased in Pam3Cysy-treated lungs in our model.

Consistent with our previous studies, we have observed that CD8* T cells outnumber CD4*
T cells in acutely rejected grafts (20). Despite published reports, however, demonstrating
that TLR2 signaling can result in the direct activation of T cells, we found that grafts were
not rejected when - among recipient cells — only CD8* T lymphoyctes were able to repond
to Pam3zCys, (22). Our findings rather suggest a model whereby rejection depends on
recipient bone-marrow derived monocytes responding to the TLR2 ligand. In previous work
we have shown that monocytes are mobilized from the bone marrow in CCR2-dependent
fashion after lung transplantation (23). We have reported that CCR2-deficient recipients
have a relative reduction in graft accumulation of CD11c*CD11bM cells, which is associated
with lower local levels of 1L12p40. Using two-photon microscopy we have shown that
CD11c* antigen presenting cells interact with T lymphocytes within lung grafts, where they
can activate them via both direct and indirect allorecognition (23). We have also previously
reported that, following lung transplantation, recipient monocytes preferentially differentiate
into CD11c*CD11b!%W rather than CD11c*CD11bM cells when recipients lack expression of
MyD88 (34). Similarly, others have shown that the activation of inflammatory cytokine
production by monocyte-derived antigen presenting cells depends on MyD88 signaling (35).
TLR2 signaling leads to monocyte differentiation into macrophage and dendritic cell subsets
that upregulate cytokine receptors, release proinflammatory cytokines, and activate T cells
(36). Thus, our findings raise the possibility that bacterial products within graft airways
trigger the activation of monocytes that infiltrate the transplanted lung, which in turn
promotes the local expansion of T cells. Interestingly, lack of graft inflammation when
transplanting Pam3Cysy-treated wildtype grafts into TLR2-deficient recipients indicates that
the local activation of donor antigen presenting cells is not sufficient to mediate rejection. It
is noteworthy that CD8" T cells and antigen presenting cells appear more activated in lung
grafts that lack expression of MyD88. While the precise mechanism underlying this
observation deserves further study, this finding is consistent with the notion that TLR
signaling plays an important role in tissue repair and recovery from acute lung injury (37).

While we have shown that TLR2 expression on recipient CD8" T cells is not sufficient to
trigger acute rejection after treatment of donor lungs with Pam3Cys,, it is important to point
out that other cell populations in the recipient can also express TLR2. For example, NK
cells, which can contribute to both rejection and tolerance after organ transplantation, are
known to express TLR2 (38). While we have previously shown that T cells are essential to
mediate rejection of mouse lung allografts it is possible that activation of NK cells through
TLR2 stimulation contributes to the activation of alloreactive T cells in our model (15).
Furthermore, evidence exists that recipient NK cells may contribute to the downregulation of
alloimmune responses after mouse lung transplantation, possibly through killing of donor
antigen presenting cells (39). Therefore, possible augmentation of a tolerogenic role of NK
cells through TLR2 stimulation cannot overcome detrimental effects that result from TLR2
activation of recipient monocytes.
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We have recently shown that during ischemia reperfusion injury following lung
transplantation classical monocytes are mobilized from the recipient spleen to the pulmonary
graft, where they mediate neutrophil extravasation (16). In fact, ischemia reperfusion injury
is significantly attenuated if the recipient’s spleen is removed prior to transplantation.
Mechanistically, we have shown that graft-infiltrating monocytes produce IL-1p in MyD88-
dependent fashion, which downregulates junctional proteins in pulmonary endothelial cells
thereby facilitating neutrophil entry into the graft tissue and airways. We suggested that
graft-infiltrating monocytes are activated through endogenous ligands that are known to be
released from injured grafts. While splenectomy did not prevent Pam3Cys,-mediated graft
rejection, future studies will need to determine whether bacterial colonization of donor
airways exacerbates ischemia reperfusion injury after lung transplantation. Interestingly,
ischemia reperfusion injury has been shown to cause inflammation through the TLR2
pathway in other solid organ transplants such as kidneys and hearts (40, 41).

In conclusion, we have shown that a bacterial lipopeptide within the donor airways is
capable of preventing tolerance after lung transplantation through a signaling cascade that is
dependent on TLR2 in recipient bone marrow-derived monocytes. These findings extend our
understanding of the role of monocytes after lung transplantation as key orchestrators of
ischemia reperfusion injury as well as graft rejection (16, 20). While most clinical protocols
include a bolus of steroids before reperfusion, our tolerance model relied on peri-operative
costimulatory blockade. As TLR signaling can be modulated by steroids, future studies will
need to determine whether steroids interfere with the monocyte-dependent enhancement of
alloreactivity in our current model (42). Similar considerations apply to the use of peri-
operative antibiotics in the clinics. Furthermore, we have used a single concentration of
PamsCys, is the current study. Future experiments will need to examine whether activation
of alloimmune responses is dependent on dose or type of pathogen. To this end, evidence is
emerging that the pulmonary allograft microbiome may play an important role in shaping
the fate to the transplanted lung (43, 44). For example, a recent study has suggested that the
microbiota composition of lung allografts may impact airway remodeling that could have
implications for the development of chronic rejection (45). Since lungs are not sterile and
the donor microbiome is likely to impact the compaosition of the microbiome of the allograft
after transplantation, future studies need to address how the composition of the donor
microbiome impacts the host immune response to the pulmonary graft. Such studies are
especially relevant in light of our recent findings that regulatory immune pathways are
established locally within the lung graft (10). Therefore, it is not surprising that respiratory
infections can disrupt an immunoquiescent state after lung transplantation and trigger the
development of chronic lung allograft dysfunction (46). Given the push in recent years to
expand donor criteria in hopes of increasing the pool of transplantable lungs, our findings
draw attention to possible drawbacks that could be associated with the use of organs that
may be colonized with bacteria or harbor pneumonia. A more widespread use of computed
tomography in the evaluation of donor lungs will likely result in more frequent detection of
radiographic findings that are concerning for infectious processes (47). Ex vivo perfusion
with high dose antibiotics may be warranted for infected lungs as two studies have
demonstrated that bacterial loads in graft airways can be significantly reduced using this
novel approach (33, 48). Also, as human anti-TLR2 antibodies are being evaluated in
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clinical trials, our findings highlight a novel target for such therapy following lung
transplantation (49).

Supplementary Material
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Figure 1. Pam3Cys4 in the donor airway preventstheinduction of lung allogr aft tolerance
through TLR2 signaling in the recipient.
Gross findings and histology (hematoxylin and eosin (H&E) staining) for Balb/c WT lung

grafts that were treated with (A) PamsCys, (PamCys) or (B) vehicle (dH,O) prior to
transplantation into B6 WT recipients, as well as (C) Balb/c MyD88KO or (D) Balb/c WT
lung grafts treated with PamsCys, prior to transplantation into B6 WT or B6 TLR2KO
recipients, respectively. For all experiments, Pam3Cys, or vehicle was instilled into the
donor bronchus just before anastomosis, co-stimulatory blockade was given to recipient
mice, and grafts were harvested at day 7. (A) — (D) represent one experiment out of 5 for the
respective condition. (E) ISHLT A grade rejection scores are shown for each condition. n=5
for all conditions. Original magnification: 200x. Scale bars: 100um. ** denotes p < 0.01.
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Figure 2. Pam3Cyss-mediated rejection resultsin increased intragraft CD8" T cells.
(A) Representative contour plot depicting the percentage of CD4* and CD8" T cells, gated

on live, single CD45*CD90.2* cells within Balb/c WT lung grafts treated with (A)
PamsCys, (PamCys) or (B) vehicle (dH,O) prior to transplantation into B6 WT recipients.
(C) Ratio of intragraft CD4* T cells to CD8* T cells among various experimental groups.
n=5 for all conditions. (D) Histogram of Ki-67 expression for intragraft CD8* T cells from
Balb/c WT lung grafts treated with Pam3Cys, (red) or vehicle (blue) prior to transplantation
into B6 WT recipients. (E) Comparison of Ki-67 expression for intragraft CD8" T cells
among various experimental groups. Plots and quantifications shown are gated on live,
single, CD45*CD90.2*CD8*CD4" cells. n=5 for all conditions. (F) Histological analysis
(H&E) and (G) ISHLT A grade rejection scores of Pam3Cys,-treated Balb/c lung grafts after
transplantation into B6 TL2KO recipients that received spleen-derived B6 WT CD8* T cells
on the day of transplantation (n=4). Original magnification 200x. Scale bar: 100um. For all
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experiments, Pam3Cys, or vehicle was instilled into the donor bronchus just before
anastomosis, co-stimulatory blockade was given to recipient mice, and grafts were harvested
at day 7. Data represent mean £ SEM. * and ** denote p < 0.05 and p < 0.01, respectively;
ns=not significant.
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Figure 3. Pam3Cyss-mediated rejection is associated with an increased in CD11c
*CD11bNMHCII* cellsand depends on TLR2 signaling in recipient-derived monocytes.

Representative contour plots depicting the percentage of (A) CD11c*CD11bM cells and (B)
CD11c*CD11bMMHCII* cells within Balb/c WT lung grafts treated with PamsCys, prior to
transplantation into B6 WT recipients. (C) Comparison of CD11c*CD11bMMHCII* cell
abundance in various experimental groups. Plots and quantifications shown are pre-gated on
live, single, CD45* cells (n=4 or 5 per group as depicted). (D) Histological analysis (H&E)
and (E) ISHLT A grade rejection scores of Pam3Cys,-treated Balb/c lung grafts after
transplantation into B6 TL2KO recipients that received bone marrow-derived B6 WT
monocytes at the time of transplantation (n=4). Original magnification 200x. Scale bar:
100um. For all experiments, Pam3Cys, (PamCys) or vehicle (dH,0) was instilled into the
donor bronchus just before anastomaosis, co-stimulatory blockade was given to recipient
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mice, and grafts were harvested at day 7. Data represent mean + SEM. * and ** denote p<
0.05 and p< 0.01, respectively; ns=not significant.
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