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Pulmonary vein stenosis (PVS) is an acute pediatric cardiovascular disease that is always lethal if not
treated early. While current clinical interventions (stenting and angioplasties) have shown promising
results in treating PVS, they require multiple re-interventions that can lead to re-stenosis and diminished
long-term efficacy. Thus, there is an unmet need to develop functional in vitro models of PVS that can
serve as a platform to study clinical interventions. Patient-inspired 3D bioprinted tissue models provide
a unigue model to recapitulate and analyze the complex tissue microenvironment impacted by PVS.
Here, we developed perfusable in vitro models of healthy and stenotic pulmonary vein by 3D
reconstruction and bioprinting of patient CT data (Figure 1). Models were seeded with human
endothelial (ECs) and smooth muscle cells (SMCs) to form a bilayer structure and perfused using a
bioreactor to study cell response to stenotic geometry, and to the stent-based treatment. Flow
hemodynamics through printed veins were quantified via CFD modeling, 4D MRI and 3D ultrasound
imaging. Cell growth and endothelialization were analyzed. Our work demonstrates the feasibility of
bioprinting various cardiovascular cells, to create perfusable, patient-specific vascular constructs that
mimic complex in vivo geometries. Deeper understanding of EC-SMC crosstalk mechanisms in in vitro
biomimetic models that incorporate tissue-like geometrical, chemical, and biomechanical ques could
offer substantial insights for prevention and treatment of PVS, as well as other cardiovascular disease.
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RATIONALE: Beyond receptors and signaling proteins, genetic, epigenetic and transcriptional regulators
are important in the unfolding of immuno-inflammatory responses. Epigenetic and transcriptional
regulators in particular allow for rapid adaptation of responses in different types of cells and
pathophysiological contexts. For example, our laboratory demonstrated in patients with Cystic Fibrosis
(CF) that neutrophils recruited from blood into the airway lumen undergo reprogramming that causes
them to promote a complex reorganization of the local tissue, in coordination with macrophages and
epithelial cells. Such reprogramming of human neutrophils runs counter to the conventional assumption
that the fate of myeloid cells is pre-programmed and establishes these fast-acting subsets as adaptable
coordinators of tissue responses.

APPROACH: In ongoing studies, we are expanding on our past investigations in CF to characterize
epigenetic and transcriptional dynamics in other neutrophil-dominated diseases of peripheral tissues
including Juvenile Idiopathic Arthritis, and late stage COVID-19. Our pipeline combines the Cut & Run
epigenetic assay method with shotgun Illlumina sequencing and long-read Oxford Nanopore MinlON
sequencing to understand the regulatory landscape of neutrophils and monocytes recruited to diseased
airways and joints.

RESULTS: Output from Cut & Run assays conducted in tissue neutrophils and macrophages in CF and JIA
will be compared to illustrate the scope and specificity of epigenetic and transcriptional adaptations
occurring over time in these fast-acting subsets. Rapid epigenetic changes can sometimes remain in
effect even after the initial stimulus has waned, leading to transcriptional memory (a component of
trained innate immunity). Therefore, the potential impact on long-term immune polarization /
dysregulation will also be outlined.

CONCLUSIONS: A better understanding of dynamic adaptations in myeloid subsets associated with
human peripheral inflammation using this and other approaches will help identify novel epigenetic and
transcriptional targets for therapeutic modulation of various intractable diseases.

ACKNOWLEDGMENTS: CTID Pilot and Cystic Fibrosis Foundation.
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Sickle cell disease (SCD) is a common and life-threatening autosomal recessive hematological disorder
that affects millions worldwide. Amongst acute complications in SCD, acute chest syndrome (ACS) is a
leading cause of hospitalization and the most common cause of death due to SCD. Unfortunately,
supportive care remains the primary approach to alleviate these complications. This in part reflects an
incomplete understanding of the pathophysiology and accompanying pharmacological targets that could
specifically mitigate acute disease complications. Retrospective analysis of stored plasma samples from
our SCD patients with ACS revealed acute hemolysis, and significantly increased levels of anaphylatoxins
(C3a and C5a) and markers of the alternative complement pathway (Ba, Bb) during episodes of ACS
compared to their baseline values. To examine the underlying mechanism of the role of complement in
ACS, we developed a pre-clinical model of acute lung injury (ALI) in humanized sickle cell (SS) mice.
Injection of cobra venom factor (CVF) to SS mice, a commonly used approach to induce complement
activation, resulted in rapid deoxygenation, hypopnea and bradycardia (all hallmarks of ALl in mice),
followed by death. In contrast, CVF treated littermate control (AA) mice did not develop detectable
hemolysis, pulmonary compromise or increase in mortality. The SS mice had markedly increased levels
of plasma anaphylatoxin C5a and increased complement component (C3) deposition in kidneys and
lungs by immunofluorescence when compared to their controls and those treated with vehicle. While
erythrocytes in these SS mice had elevated levels of C3b/iC3b/C3c deposition when compared to AA
mice, no difference was noted in the total plasma C3, suggesting sickle erythrocytes are prone to
complement-mediated hemolysis.

We then developed a humanized SS x C3 knock-out mice, and preliminary data suggests that these mice
are protected from CVF mediated ALl and death. Our data thus far suggest that complement activation
in SS mice results in hemolysis, release of free heme and production of C5a, which is a potent pro-
inflammatory mediator, all of which possibly play a role in ALI. These results demonstrate that inhibition
of C3a or C5a production may represent pharmacological targets to treat ACS in patients with SCD.
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Previous studies have shown bortezomib, a proteasome inhibitor, increases surface expression of
NKG2D ligands on cancer cells and enhances their sensitivity to innate immune cell-mediated
cytotoxicity. Here, we investigate the combination of bortezomib and yb T cells as a novel therapy for
acute myeloid leukemia (AML), a hematologic malignancy in which CAR-based cellular immunotherapy
has been challenging. Our results showed 24 hour treatment with bortezomib significantly increased
ULBP2/5/6 expression in Kasumi-1 cells and Nomo-1 cells (n = 3, p <0.05). Day 12 ex vivo expanded y6 T
cells were incubated with target cells at the following effector to target (E:T) cell ratios: 0:1, 1:4, 1:2, 1:1,
and 2.5:1. Total target cell death of Kasumi-1 cells was significantly increased with bortezomib
treatment compared to vehicle control from 16.8% to 52.1% at a 1:4 E:T ratio, 30.0 % to 64.0% at 1:2,
and 48.0% to 77.8% at the 1:1 (n = 3, p <0.05). Nomo-1 cell death was significantly increased with
bortezomib and yo T cell combination treatment, compared to vehicle control, from 8.8% to 33.7%,
13.9% t0 43.6%, 23.1% to 56.5%, and 45.8% to 71.3% at the 1:4, 1:2, 1:1, and 2.5:1 E:T ratios,
respectively (n = 3, p <0.05). We further validated this combination approach in two T-ALL cell lines,
Jurkat and MOLT4, which also had significantly increased surface expression of ULBP2/5/6 with 5 nM
bortezomib treatment (n = 3, p <0.05). The total cytotoxicity against bortezomib treated Jurkat cells
significantly increased from 39.9% to 64.0% at the 1:4 E:T ratio and from to 58.1% to 76.4% 1:2 ratio
compared to vehicle control treated cells (n = 3, p <0.05). The total cytotoxicity of MOLT-4 cells was also
significantly increased with bortezomib treatment compared to vehicle treated cells from 19.6% to
35.5% at the 1:4 E:T ratio, 36.7% to 48.4% at the 1:2 E:T ratio, and 57.4% to 68.3% at the 1:1 E:T ratio (n
= 3, p <0.05). These results provides proof-of-concept for developing a platform for effective
combination therapy of yo T cells with stress ligand inducing drugs for high-risk leukemias.
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Although Zika virus (ZIKV) typically causes mild or no symptoms in adults, infection during pregnancy can
result in a spectrum of disease in infants, including birth defects and neurodevelopmental disorders
identified in childhood. While intense research has focused on prenatal ZIKV infection, the
consequences of postnatal infection in early life are understudied. Using a highly clinically relevant
rhesus macaque (RM) model, we have shown that ZIKV infection during infancy negatively impacted
brain development resulting in long-term behavioral, cognitive and motor impairments. Considering that
ZIKV has infected individuals in 92 countries and is endemic in many areas, it is important to investigate
whether a postexposure prophylaxis could mitigate the negative neurodevelopmental consequences of
postnatal ZIKV exposure. Using our established postnatal ZIKV RM model, we investigated whether an
antiviral treatment could limit viral dissemination into the CNS and alleviate the impact of ZIKV on the
developing brain. Three infant RMs received 14-day Sofosbuvir (SOF, 15mg/kg p.o.) treatment starting at
3 days post-infection (dpi). ZIKV+SOF infant RMs were monitored longitudinally for their immune
response to ZIKV and SOF treatment, as well as assessing their behavioral, cognitive, motor, and brain
development. ZIKV+SOF RMs cleared the virus at a similar rate to ZIKV-infected infant RMs, such that
ZIKV was below detection by 7 dpi. Despite similar viral clearance, ZIKV+SOF RMs exhibited social
behavior more similar to age- and rearing-matched uninfected controls. Similar to controls, ZIKV+SOF
infant RMs exhibited caregiver attachment and prosocial behaviors. However, emotional assessments
and neuroimaging suggest an intermittent phenotype. For example, ZIKV+SOF infant RMs exhibited the
species-typical response of freezing during the profile condition of the human intruder task, but their
level was lower than controls. At 3 months of age, ZIKV+SOF RMs had normal lateral ventricle volumes,
but exhibited smaller amygdalae, hippocampi, and total white mater volume compared to controls. The
current data suggests that antiviral treatment may help ameliorate some, but not all, of the
neurodevelopmental consequences associated with early postnatal ZIKV infection. Further assessments
are needed to determine degree that postexposure treatment can alleviate the cognitive and motor
impacts of postnatal ZIKV infection.
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Factor VIII (FVIII) replacement in hemophilia A can be complicated by neutralizing anti-FVIII 1gG
alloantibodies that can actively block FVIII activity and prevent optimal replacement efficacy. Currently,
no prophylactic therapy prevents inhibitor development, likely due to poor understanding of key
iImmune regulators governing inhibitor formation.

In contrast to other model antigens, inhibitor formation occurs only following multiple FVIII exposures
both in humans and mouse models. This suggests that early exposure events may prime subsequent
development of long-lasting antibodies. Despite previous studies suggesting that CD4 T cells play an
important role in inhibitor development, their timing and overall role in this key immune response
remains incompletely understood. Thus, defining the role of CD4 T cells in inhibitor development is
important if novel therapeutics for inhibitor prevention are to ever be realized.

As no tools exist to study FVIII specific CD4 T cells, we engineered the model antigen, OVA, into the B
domain site of B-domain-deleted FVIII (HOVA) for tracking antigen specific CD4 T cells. HOVA had
equivalent FVIII activity and immunogenicity to recombinant FVIIl. Additionally, the OVA CD4 T cell
epitope in HOVA was functional, as proliferation of CD4 T cells from OTIl mice was observed following
culture with HOVA in vitro. Surprisingly, no proliferation or activation of OTII CD4 T cells was detected in
hemophilia A mice immunized with 1-2 HOVA injections. However, in previously highly immunized mice,
1 HOVA injection induced significant proliferation and activation of OTII CD4 T cells.

Understanding initiating immune events in the CD4 T cell-dependent process of FVIII inhibitor
development is paramount to the development of novel therapies to prevent inhibitor formation in
hemophilia A. HOVA is a unique immunologic tool for examining the FVIII specific CD4 T cell response
following FVIII exposure. Using this tool, we found that FVIII specific CD4 T cell proliferation requires
more than 2 prior exposures to HOVA, consistent with the observation that multiple FVIII exposures are
required prior to inhibitor development. These findings provide an important clue to early steps in the
development of FVIII inhibitors, with further studies needed to elucidate the mechanisms underlying
this phenomenon.


https://zoom.us/j/97677718636?pwd=ZjhGaHNmZXY1MkprenQzaVZUUVYyQT09
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CytOtOX|C|ty asSay with ex vivo bortezomib-treated cells compared to vehicle-treated cells at all E:T ratios (n= 3, p = 0.0025, 0.0005, (7-AAD-/Annexin V-) and analyzed for changes in NKG2D ligand surface expression at the various
. 0.0001, and 0.0021, respectively). (D) Representative flow plots from a longer time course cytotoxicity time points and concentrations (average relative MFI, n= 3). (C) Surface expression of ULBP2/5/6 in
expanded Y6 T Ce”S at various assay with yd T cells and Nomo-1 cells at a 1:2 E:T ratio. After 24 hours of treatment with bortezomib or Jurkat cells peaked between 24 and 48 hours at all doses. (D) There was a significant increase in
. ; vehicle, GFP* Nomo-1 cells were incubated with day 11 ex vivo expanded yd T cells for 4, 24, and 48 ULBP2/5/6 with 5 nM and 10 nM bortezomib treatment at the 24 hour time point (n = 3, p = 0.007).
eﬁeCtor tO ta rget (E T) ratlos hours. The percentage of remaining live GFP* cells (GFP*/7-AAD-) was determined at each time point to (E) Surface expression of ULBP2/5/6 in MOLT4 cells peaked between 12 and 24 hours at all doses. AC k n OWI ed g e m e n tS
determine whether bortezomib treatment increased the cytotoxicity of GFP* Nomo-1 cells compared to (F) ULBP2/5/6 expression was also significantly increased on MOLT-4 cells at 5 nM and 10 nM
° vehicle-treated cells. Bortezomib-treated Nomo-1 cells incubated with y& T cells had a significantly lower bortezomib (n = 3, p = 0.0037 and p < 0.0001, respectively). Significance was determined using
Measu red ta rget_ Ce” death by percentage of live cells after 24 hours and 48 hours compared with vehicle-treated cells (n = 3, p = 0.003 one-way ANOVA with Dunnett’s multiple comparisons test. ThlS resea rCh was su ppo r-ted by
ﬂ ow Cytometry via 7-AAD and and 0.0002, respectively). Significance was determined using two-way ANOVA with Bonferroni’s multiple ]
. L comparisons test. .
Annexin V staining * Hyundai Hope on Wheels
] A Vehicle Bortezomib Vehicle + y& T cells Bortezomib + y5 T cells Figure 7. qutezomib increases _cytotoxicity of yo T cells against ] ]
s Assessed whether bortezomib & i - - - - _ _ — T-ALL cell lines. (A) Representative flow plots from a 4 hour e Cu rng Kids Cancer
t t t h d t ff t ' ' ' ' ' ' ' L cytotoxicity assay with yo T cells and Jurkat cells at a 1:1 effector to
reatmen add neqgative eirects on Q target (E:T) ratio. (B) Vehicle or bortezomib treated cells Jurkat and - -
6 T ” g 5 MOLT-4 cells were incubated for 4 hours with day 12 ex vivo expanded ° Atlanta Ped IatrIC SChOIarS
cells b= yd T cells at 1:4, 1:2, 1:1, and 2.5:1 E:T ratios. The difference in target
Y cell death between bortezomib-treated cells and vehicle-treated cells Program R K1 2H D072245
. was compared at each E:T ratio. Replicates represent yd T cells
° Treated Y6 T Ce”S Wlth 1 -5 nM expanded from 3 different donors. Bortezomib-treated Jurkat cells had thrOugh N ICH D
i I a significantly higher cytotoxicity (% dead target cells) compared to
bortezomlb for 24 hOUI’S, WhICh R . | T vehicle-treated Jurkat cells at the 1:4 and 1:2 E:T ratios (n =3, p = ‘
i S range Of expected pl asma " = = - — — - i 0.0054 and 0.0448, respectively). (C) MOLT-4 cells treated with \ '
] > bortezomib also had a significantly higher percentage of dead target \ Y7y, ST A |
concentration 24 hours after AnnexinV cells at the 1:4, 1:2, and 1:1 E:T ratios (n = 3, p = 0.001, 0.014, and o ‘ <% oy Sl
L ] . B Jurkat C MOLT4 D 0.023, respectively). (D) After 24 hours of treatment with bortezomib or Wy y KI DS
bortezomib injection in adults . - venici _ 100- vehicle, GFP+ Jurkat cells were incubated with day 11 ex vivo
0y = M Botezomis _ne_ ns 100 = 5 M bortezomib - § . B T T—— expandted y6fT cells_ fpr 4|_andG2F4Phourﬁ a’z é F1 F:)4 /(;r ,1,38 I)E:T ratio. The Hyundai Hop e On Wheels
+ - 7 * b T - " = + v 1:20 - Bortezomib treated | PErCENtage of remaining live + cells +/7- -) was . : :
. InCU bated G FP ta rget Ce”S Wlth Y6 e L‘r L § X = % 50 10 Boricaomib featee determined at each time point to determine whether bortezomib S RN T
. : 3 2 50 == o -6- 1:4 - Vehicle contro treatment increased the cytotoxicity of GFP+ Jurkat cells compared to
T Ce”S at IOwer ET rat|OS over 48 f% 5o-j 5 o = ' - - :::-\éo':telzomib tr;ated vehicle-treated cells. Bortezomib-treated Jurkat cells had a significantly Gunice ﬁmm& T river
i I e 2 ] X lower percentage of live cells after 24 hours compared with vehicle- " | 7
hourS tO assess If bortezomlb o N : . | o-j ' : ; 0 0 4 o4 treated cells at both E:T ratios (n = 3, p = 0.011 and p = 0.003, I\I ‘ — )
treatment accelerated ta rget cell 1:4 1:2 1M1 251 1:4 1:2 111 251 —_ respectively). Significance was determined using two-way ANOVA with ( :
d th | t . d E:T ratio E:T ratio Ime (i) Bonferroni’s multiple comparisons test. g-ﬂiond IBSH'rulte of Cl;ild Health
ealn over a longer iime perio Jman Feveiepmen
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INTRODUCTION RESULTS

HOVA is immunogenic in mice with No FVIlI-specific CD4 T cell proliferation or FVIII-specific CD4 T cells show proliferation and
Hemophilia A activation after 1-2 exposures to HOVA in vivo activation in highly immunized mice

. . A L. Recipient:
Figure 3.  Anti-FVIII Recipient: g, Hemophilia A <“ Days Frevious 2months -1 0 1 3 S

Antibody Titers. After 4 Hemophilia A

weekly doses of 2 pug :
: 10 x 10% OTII adoptive t f
HOVA or recombinant . adoptive transter T

FVIII, plasma  was
evaluated for anti-FVIII IgG 2 ng HOVA injection Splenocyte Harvest T T T

FVIII replacement in hemophilia A can be complicated by the development of

neutralizing anti-FVIII IgG alloantibodies (inhibitors)!?. These inhibitors can
actively block FVIII activity and prevent optimal replacement efficacy’. Despite
their significant clinical implications, there are currently no prophylactic
therapies to prevent inhibitor development. This is likely in part due to a poor
understanding of the key immune regulators governing inhibitor formation.

1 x 10° OTII adoptive transfer 2 ng HOVA injection T

In contrast to other model antigens, inhibitor formation occurs only following

anti-FVIIl ELISA titer

multiple FVIII exposures both in. humans and mouse models. This suggests that by FLISA. Frror bars | o YYYYYYYY)
early exposure events may prime subsequent development of long-lasting indicate SD. Horizontal lines Splenocyte Harvest Prior FVIITinjections
antibodies. In particular, as CD4 T cells facilitate IgG formation, it is possible represent *;n%a& OfMeaCh B Day 5 B Dpayi C Day 3 D Day 5
group. —VU.VJ, ann- 100 10¢ 10¢
tlﬁat 1elaiz(lil FVIII expc;sure evertlt may p:.opa{gaIteGa CD4 T ce];I re.stponse t.o a Whitney test. (HOVA also ] ) o o
resno necessar O gencerate an optima response. CSPILC PIcvious 1 V1 i) S | S 0 S 0
. . Y & p & : P P . p o h?d equivalent FVIII actn{lty 2 Figure 5. CD4 T cell assessment after 1-2 HOVA exposures. 8 S S
studies suggesting that CD4 T cells play an important role in inhibitor via measurement of clotting 5 A. Experimental Design. Adoptive transfer of 1 x 105 CFSE- |
development*, their timing and overall role in this key immune response remains time.) $ labeled OTII splenocytes, followed by either 1 or 2 injections of " erse” " Vcrse” " Verse”
incompletely understood. Thus, defining the role of CD4 T cells in inhibitor E HOVA. B. OTII proliferation and activation assessed by flow - 60, = 60- = 60y
.. : : g er s . o cytometric examination on Days 1, 3, and 5. No significant 2 2 2
development 1s important 1f novel therapeutics for inhibitor prevention are to ever . . . L. X oliferation of OTII T cells followine either 1 or 2 HOVA 5 g g
be realized HOVA CD4 T cell epitope is functional in vitro hiections (Day 5 shown) . S R I s
' ' + ' = = =
MATERIALS AND METHODS St Lt
- , 5 : R
5 Pl Tl Bkawayr
=] < I & &
D 80- Figure 4. Splenocytes from Recipient: ” S & A A
= OTII transgenic mice were 1
© Hemophilia A -1 01 23 5 6 78 10 12
FVIII S 60- CFSE-labeled, then cultured P Days
( AT X A5 X 3 X A3 XOXC_Z) = 20 } for 7 days either with no E CD44 CD69 CDé62L CD154
oS g antigen, with 10 or 100 pg 10 x 10° OTII adoptive transfer T N N
= o0 E OVA or with 1 or 4 pg > 3. 3 | 4 Fo §f 3.
= 20 » . . . = 10 @ 10 3 10 _ L 10
FVIII-BDD o | HOVA in vitro. OTIICD4T | 2 pg HOVA injection T 8 S, § °. 8 o) ! 8 0] i
( 4 X AZXA:s XC1XC2) ) . ’ cell pr()liferation was e 10 1o 1o | 10¢ e o 1o 10 0 e t0 1o 10 1o e 10 1o 1'03-..- 10°
g 3 assessed by flow cytometry. Splenocyte Harvest T T T CFSE CFSE cFSE CFSE
HOVA \ § § 10* 10° -l 10: 10°
. . ™ 10°1 10°1 10%4 g 10°4
( A1 X A2 X OVA X A3 XC1X§) 2 g Figure 6. CD4 T cell assessment after 2 HOVA exposures - Experimental Design. Mice received 1 > 30 ik 2 10 - g o] 3 3 ) _
injection of HOVA, followed by adoptive transfer of 10 x 106 CFSE-labeled OTII splenocytes one Q ) ; 1 O 1o ' S . 3
week later. Mice then recetved a second HOVA mjection on Day 7. No significant OTII T cell O e e T 0 O T e e o % o T 1o 0 R TR
activation or proliferation upon analysis. CFSE CFSE CFSE L CreE
Figure 1. HOVA development. As no tools exist to study FVIII specific CD4 T cells, we engineered the o ol o o il o
model antigen, ovalbumin (OVA), into the B domain site of B-domain-deleted (BDD) FVIII for tracking CON C LU S I ON S > v & B upl| T $ R R ——
antigen specific CD4 T cells. We utilized human FVIII containing an Avrll site at the end of the A2 domain 9 T T F T e O w | Sroy o R
and a BsiWI site in the activation peptide. Annealing of forward and reverse ultramers (containing Avrll 10— 10—l 10— 10—
and BsiWI sites flanking the ova consensus sequence), followed by cutting with AvrIl and BsiWI which CD4 T cell eFsE CFsE CFSE ersE
enabled us to ligate the product into human BDD FVIIL. uses antigen to Germinal center . . . Figure 7. CD4 T cell assessment in highly immunized mice. A. Experimental Design.
drive FO B cells ——, reaction * HOVA allows examination of the FVIII-SpGleiC Mice with multiple previous exposures to FVIII were adoptively transferred with 10 million
Testing HOVA FVIII activity, immunogenicity, and function. FVIII activity of HOVA was assessed by a ] CD4 T cell response OTII splenocytes, followed by one 2 pg injection of HOVA. Representative histograms and %
clotting assay. Immunogenicity was assessed by administering either HOVA or FVIII to hemophilia A mice, Follicular (FO) \ p OTII CD4 T cell proliferation assessed on Days 1 (B) 3 (C) and 5 (D) by flow cytometric
E?lllowed 'byHa(I)l{iff VCIg4IgFG rﬁeagurerrg};tl Iin plasrlllla via ELISAF} T(il determine OV? CD% ;F] ;3611 epitope B cells g analysis. E. Representative dot plots of OTII CD4 T cell activation in mice receiving saline
nction mn , cells rom mice that express a I cell receptor specific to 23-339 WEI'C ﬁg %&» . _ . . . (black) or HOVA (red).
CFSE-labeled and cultured with HOVA in vitro for 7 days. Proliferation was evaluated by flow cytometry. /, § ‘\ IgG anti-fVIli FVill SpEClﬁC CD4 T cells do not prohferate mn
antibodies response to 1-2 doses of FVIII
anCoiTeol U P REFERENCES
CFSE-Label ' oA O\
OTII Donor emopnhnilia B cell follicle '_ o _ : : : | |
L TP optive Recipient -' Py ) specttic D3 T el proliferation and L S L S e s
' / Transfer M . |Z A aCtlvatlon reqUIres >2 prlor exposures tO FV1119 ’Lollar P. Pathogenic antibodies to coagulation factors. Part one: factor VIII and factor IX. J Thromb Haemost.
arginai Zone ¥ : : : : 2004;2(7):1082-95.
_> % _> _ B cell (MZ B Ce“) { . _:ﬁ} conSlStent Wlth the Observatlon that multlple FVIII 3> Meeks SL,. Healey JF,. Parker ET, Barrow RT, Lollar P. Antihumar.l factor VII.I C2 doma.in fan'tibodies in hemophilia 'A rpice
| exposures are required prior tO inhibitOl’ ;elcooogdr‘uzz(e)oz;;flulnoc(tll(;r)lj;};:-o“nzl.plex continuous spectrum of epitopes dominated by inhibitors of factor VIII activation.
) W *Bray GL, Kroner BL, Arkin S, Aledort LW, Hilgartner MW, Eyster ME, Goedert JJ. Loss of high-responder inhibitors in
’( / development atients with severe hemophilia A and human immunodeficiency virus type 1 infection: a report from the Multi-Center
. . ilemophilia Cohort Study.pAm J Hematol. 1993;42(4):375-9. ’ " '
Flgure 2' AdOpthC Transfer Of CFSE_labeled OTII Splenocytes' TO test Whether HOVA CXpOSUfC I'CSU.ltS Dendritic >Reding MT, Wu H, Krampf M, Okita DK, Diethelm-Okita BM, Christic BA, Key NS, Conti-Fine BM. Sensitization of
in OTII activation in ViVO, CFSE-labeled Splenocytes from OTII transgenic mice with CD4 T cells SpeCiﬁC cells (DCS) ° o o o CD4+ T cells to coagulation factor VIII: response in congenital and acquired hemophilia patients and in healthy
for HOVA were adoptively transferred into naive or highly immunized hemophilia A mice, followed by Flll'ther.Stlldl?)S needed to elucidate the u.nderlylng subjects. Thromb Haemost. 2000:84(4):643-52.
HOVA administration. Flow cytometric analysis assessed OTII CD4 T cell proliferation and activation. mechanisms: ? Immune complex formation Patricia E. Zerra, MD, received a 2018 HTRS/Novo Nordisk Mentored Research Award in Hemophilia and

Rare Bleeding Disorders from the Hemostasis and Thrombosis Research Society (HTRS), which was supported
by an educational grant from Novo Nordisk Inc.
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