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o After HSC (hematopoietic stem cells) transplantation,
Individuals are at high risk of potentially lethal infections,
while awaiting regneration of peripheral blood cells.

* Ulcerative colitis causes both gastrointestinal bleeding
and diarrhea. Current treatments involve immune
suppression, there are no therapies that potentiate
healing and regeneration of damaged epithelium.

« Tissue regeneration is also required after partial hepatic
resection, because the patient must regain adequate

hepatic function.
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Prostaglandin PGE2 is a candidate molecule for
potentiating regeneration in multiple tissues.

Hypothese: Alternative potential strategies for increasing
PGE2-mediated tissue repair in vivo could be either to
Increase the synthesis of PGE2 or to inhibit the normally
rapid in vivo degradation of PGEZ2.

The enzym 15-PGDH (15-hydroxyprostaglandin
dehydrogenase) is a negative regulator of
prostaglandin levels and activity.

Explore: whether pharmacological inhibition of 15-
PGDH can potentiate tissue repair in several mouse
model of injury and disease.




Ankersmit
Laboratory

for Diagnosis & Regeneration
in Thoracic Diseases
& Applied Immunologyn

COX-1, COX-2

MEDIZINISCHE
/ m UNIVERSITAT
WIEN

Colon Repair

Summary
B
COX-1, COX-2 \_LCHa
SW033291
15-PGDH
15 PGDH
J
4 \}

Liver Repair

Transplanted

HSC &
@(g@

Blood Cells

Bone Marrow



Vorführender
Präsentationsnotizen
A) 15-PGDH negatively regulates PGE2 
B) SW033291, a 15-PGDH inhibitor, -> higher PGE2-levels -> induces: �                   CXCL 12 ( CXC-Motiv-Chemokin 12 = Chemokin, Mobilisierung und Zielgerechte wanderung von Stammzellen) & �                   SCF (colony stimulating factor, = Zytokin, Vermehrung und Reifung von Knochenmarkszellen) �                   from CD45- bone marrow cells�                                   -> accererates homing (Ansiedelung) of transplanted HSC (hematpoetic stem cells), generation of mature blood elements & post-transplant recovery of normal blood counts�in colon & liver: stimulation of cell proliferation after injury -> accelerates repair
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e (Genetic deletion or pharmacologic inhibition of 15-
PGDH increases tissue PGE2 levels

* 15-PGDH inhibition promotes hematopoietic recovery
after bone marrow transplantation

* 15-PGDH inhibition protects mice from colitis

e 15-PGDH inhibition promotes liver regeneration
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Vorführender
Präsentationsnotizen
confirm, that 15-PGDH regulates PGE2 in vivo -> WT and KO (15-PGDH)�   y-> PGE2 levels in ng PGE2/mg protein, mouse tissue n=5
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Vorführender
Präsentationsnotizen
-> viel mehr Figures über den Inhibitor … ?!?!
G) Chemichal structure of SW033291 = potent inhibitor of PGDH enzyme activity 
�S1A) DMSO (dimethylsulfoxid) = control,  treating cells 24 hours with SW033291 -> decreased cellular 15-PGDH activity by 85%, n=2
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Vorführender
Präsentationsnotizen
B) PGE levels in mice (0hour &3hours after intraperitoneal injection) with vehicle control (-) or 10mg/kg SW033291 (drug +), 6 mice
S5A) PGE levels in Marrow, Colon, Lung, Liver mouse tissue 0,1,2,3,6,12 hour post injection with SW033291 10mg/kg i.p., 6 mice
S5B) same like S5A with the difference: i.p. injection with vehicle control, 6mice
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Vorführender
Präsentationsnotizen
S6A) PGD and S6B) PGF- levels in mice 3hours after intraperitoneal injection with vehicle control (-) or 10mg/kg SW033291 (drug +), 6 mice��S6A) showed a still significant induction of PGD2, BUT lower level than PGE2 !!! �S6B) PGF2a -> mostly unaltered (unverändert!!)
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e (Genetic deletion or pharmacologic inhibition of 15-
PGDH increases tissue PGE2 levels

* 15-PGDH inhibition promotes hematopoietic recovery
after bone marrow transplantation

* 15-PGDH inhibition protects mice from colitis

e 15-PGDH inhibition promotes liver regeneration
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Vorführender
Präsentationsnotizen
Ability of PGE promotes hematopoises has already been documented: �1) ex vivo -> treatment of HSC with dmPGE2 -> improves cell engraftment and survival in mice
2) Administration of PGE2/dmPGE2 to sublethally irradiated mice -> accelerates hematopoetic recovery & increase number of short-term subtyp of HSC�3) dmPGE2 treated cells -> increased level of cAMP, expression of CSCR4 & survivin, and increased homing -> decreased apoptosis
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Vorführender
Präsentationsnotizen
They observed WT and KO mice
C) y= 10^3 / ul� Significant 43% increase in neutrophil and 
D) y= 10^3 cells per femur
 significant 39% increase in bone marrow SKL (Sca-1 Ckit Lin) cells
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Vorführender
Präsentationsnotizen
Red blood cells (y= 10^6cells/ul)
Hemoglobin (y= g/dl)
Platelet count (y=10^3cells/ul)
White blood cells count (y= 10^3 cells/ul)
Neutrophil counts (y= 10^3 cells/ul)
Lymphocytes counts (y=10^3cells/ul)
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Vorführender
Präsentationsnotizen
Cellularity (Y= 10^6 cells/ mouse) n=9mice
SKL cells per femur (y=10^3 cells/femur) n=16
SLAM cells per femur (y=10^3cells/femur) n=13 =signaling lymphocytic activation molecule= is a family of genes 
& E) BFU-E and CFU-GM colonies per femur from 20.000 bone marrow cells platet into methylcellulose with cytokines
BFU-E= Erythroid Burst Forming Unit = Vorläuferzelle des Erythrozyten
CFU-GM = Colony forming unit granolocyt-monocyt = vorläuferzellen, die sowohl zu myelo- also auch monoblasten differenzieren können
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Vorführender
Präsentationsnotizen
Verhicle control (n=12) vs. Mice treated with SW033291 (n=9) 10mg/kg i.p. twice daily 

E) Doubeling of peripheral neutrophil counts
F) 65% increase in marrow SKL cells
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Vorführender
Präsentationsnotizen
S10C) 51% increase in SLAM cells
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Vorführender
Präsentationsnotizen
A-C) y-axis -> comparison of hematopoetic colony forming units generated per femur, 14 days after plating mouse bone marrow into methycellulose with cytokines
WT vs. KO N=4mice
SW033291 treated vs. Vehicle-control-treated, n=4mice
Bone marrow from WT or KO mouse -> treated with SW (+) or Vehicle control (-)

C->Ex vivo treatment of harvested bone marrow cells -> in WT: SW showed a significant 50% increase in CFU (shows that SW acts directy on these cells) SW033291 did not increase colony formation of bone marrow from KO mouse -> confirming that SW033291 acty directly targeting 15-PGDH
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Vorführender
Präsentationsnotizen
D-E) gene induction in CD45- bone marrow cells from mice treated with SW (+) or with v-c.(-) & also  in combination with the EP2 antagonist (EP2) and EP4 antagonist (EP4), or control diluent (-) y= relative CXCL12/ SCF expression

SW-treatment induced a more than 4fould increase in expression of CXCL12 and SCF. �-> these cytokines play a key role in hematopoietic stem cell homing and maintance. 
INDUCTION was BLOCKED, when coadminstratiing antagonist of EP2 or EP4 type PGE receptor. 


Ankersmit

Laboratory MEDIZINISCHE
%JVI}TEI:\I\GERSITAT

ect of SW033291 on other gene expression

511C 511D

w
=
jury
m

S11A CD45" Cells SKL Cells cD45" Cells CD45" Cells
§ 549 . E 3 5 - *I 5 - L
-E4 i E 2.5 4 i 4 i
2
é 3 e 15 E 3 - 1 w 3
LS ]
= 1 =05 9 - 1
w o w 0 o o4
SW033291 + + + SW033291 - + + +
Inhibitor = - EP1 EP3 Inhibitor = - EP1 EP3

S1ME

CD45" Cells

25 - w
EE“ 4
£
© 15 4
&
=10 -
Z 5]
L]

0 : .

Control SW0332m

21


Vorführender
Präsentationsnotizen
11A) in CD45- cells no changes were seen in expression of CXCR4, survivin, JAG1, in either treated or untreated fractions 
11B) in SKL cells no changes were senn in any of these genes, even CXCL12 and SCF!
11C)in CD45 cells relative expression of CSCL12 and SCF, when coadminstration of EP1 and EP3 -> no influence of CXCL12 and SCF –expression when coadmitting EP1-and EP3 antagonists
11D) cAMP was also increased by SW033291
Gene expression level measured by real time PCR 

-> Conclusion, SW033291 increases PGE-2-levels within bone marrows and PGE2 functions through the EP2 and EP4 receptors to induce CxCL12 and SCF.�- SW treatment increases the expression of cytokines from hematopoietic niche!�(BUT, does SW affect the ability to attract and support new hematopoietic cells?
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Vorführender
Präsentationsnotizen
Mice receiving bone marrow transplant were treated with or without SW033291 �-> afterwards comparing, which group has more ability to attract new donor marrow cells og the transplant. 

F-G) Homing of carboxyfluorescein diacetate succinimidyl ester (CFSE)-labled donor marrow cells to the bone marrow of irradiated mice 
Y= the ratio at 16hours of percentage of CFSE-labeled cells in the marrows of (SW-treatedmice/vehicle-control-mice). , n=9��-> mice treated with SW showed a two-threefold increase in the number of donor cells that homed to the recipients bone marrow.
�F) EP2 and EP4 antagonist added�
G) CXCL12 antagonist (Plerixafor) added

S12) COX-inhibitor (Indomethacin) added
The increased homing was significantly blocked when mice were cotreated with SW AND EP2-(weaker, but still significant), EP4-, CXCL12- and COX-antagonist!
In CD45- cells (that are already resident in bone marrow of recipient mouse) -> induction of CXCL12 expression -> SW-induced homing of transplanted donor bone marrow cells
PATHWAY: PGDH-inhibition -> increasing PGE2 level -> induces expression of CXCL12 and SCF
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Vorführender
Präsentationsnotizen
Lethally irradiated mice had been infused with 200.000 strain-matched donor bone marrow cells
(in this condition -> cells are insufficient to  reconstitute hematopoiesis )�then treated these transplanted mice twice daily i.p. with SW or Vehicle-control -> for 21 days

Control mice died between study days 6 and 14; SW-treated mice survived for more than 30 days
B-D) also irridated (11gy) mice, but New experiment with 500.000 bone marrow cells transplanted -> and therefore longer survival and better investigations�        B) y= 10^3 cells/ul C) y=10^3 cells/ul D) y= g/dl�-> significant accelerated recovery of neutrophils, platelets & red blood cells -> would likely beeing meaningful in clincal setting. 
E) Number of SKL cells per mouse in day18 after transplant 
-> SW033291 treated mice have 2.4 fold significant increase in SKL bone marrow cells on day 18 after transplant�they reflected an accerlerated and more robust engraftment in the bone marrow 
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Vorführender
Präsentationsnotizen
PGE2 was suggested to have potentially negative effects on myelopoiesis and on long-term hematopoietic stem cells -> no such adverse effects were seen with SW033291!!!
To test the long-term negative effect of hematopoeitic stem cells: 2 assays: 
First assay: �8/10 mice transplanted with 500.000 donor bone marrow cells and receiving SW injection for 21 days were alive 7 months later
Comparable to 7/10 mice … injected with vehicle control 
Second assay: 
Harvested bone marrow stem cells from mice injected with SW033291 -> into a new cohort of irradiated recipient mouse  -> more rounds of harvest, retransplantation, marrow regeneration
-> Survival in each cohort is indicated as (# of mice surviving at 8 weeks post-transplant) / (# of mice bone marrow transplant recipient mice).

 Equal long-term robustness, each achieving an 80% success rate in reconstituting hematopoesis at the third round of serial marrow transfer
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e (Genetic deletion or pharmacologic inhibition of 15-
PGDH increases tissue PGE2 levels

* 15-PGDH inhibition promotes hematopoietic recovery
after bone marrow transplantation

* 15-PGDH inhibition protects mice from colitis

e 15-PGDH inhibition promotes liver regeneration

25




Ankersmit

Laboratory
Q @ for Diagnosis & Regeneration

in Thoracic Diseases

& Applied Immunologyn

15-PGDH inhibition protects mice from colitis

MEDIZINISCHE
/ m UNIVERSITAT
, WIEN

26




Ankersmit
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

for Diagnosis & Regeneration
in Thoracic Diseases
& Applied Immunologyn

DSS = dextran sodium sulfate


Vorführender
Präsentationsnotizen
Does pgdh15 promote regeneration in in other tissues (linke in colon) -> mice treated for 7 days with oral dextran sodium sulfate (DSS) (an agent, that induces colonic ulcerations similar to thouse found in human ulcerative colitis). �A) colonoscopic view of a DSS induced colon ulcer; scale bar: 1mm
B) Micorscopic image of a DSS-induced colon ulcer between vertical arrows); scale bar: 2,3mm
E) left:  Photomicrograph  (Mikroaufnahme) of grade 2 cryptitis and mucosal thickening(Schleimhautverdickung) (on a 0 to 4 scale) �    right: normal colon . Scale bars 100uM
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Vorführender
Präsentationsnotizen
Mice treated daily with SW033291 and KO compared to WT mice (reveiving vehicle control)  showed marked resistance to DSS-induced colitis

C) On Day 8,11,15 … SW&KO around 70% fewer colon ulcers counted on colonoscopy
D) On day 15 … SW & KO around 87% less total area of ulcerated colon mucosa as measured  by histomorphometry (y= percentage of total colon length covered by ulcers)
F) On day 8,11,15 … SW & KO showed a suppression of mucosal infalmmmation by colonoscopic grading (MEICS score= murine endoscopic index of colitis severity)
G) Same like F-> BUT by histological cryptitis score. (compare with picture E)
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Vorführender
Präsentationsnotizen
SW treated and KO mice show significantly 
S14A) marked suppression of Colitis symptoms (Like  less diarrhea and rectal bleeding) DAI= desease activity index
S14B) and less weight loss
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Vorführender
Präsentationsnotizen
Comparison of average lengthsof excised colons from mice treated with DSS from study days 1-7.

A) SW protection from colon shortening 
B) 15-PGDH knockout mice show protection from colon shortening
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Vorführender
Präsentationsnotizen
S16) significant reduction in the levels of colitits – associated INFLAMMATORY CYTOKINES, including tumor necrosis factor, interleukin-1 beta, interferon gamma, Interleukin-2, chemokine ligand 2 and chemokine ligand 4. 
�Graphs are relative levels of mRNA expression for inflammatory cytokines shown assessed by real-time PCR
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Vorführender
Präsentationsnotizen
Wanted to identify the cellular mediators responsible for the protective effect of 15-PGDH inhibition 

Constructed: a chimeric mouse from 15-PGDH wildtype; that mouse received bone marrow transplants from either 15-PGDH WT or 15-PGDH KO donors
Showed identical susceptibility (gleiche anfälligkeit) to DSS-induced colitis as measured by DAI, weight loss & total percentage of ulcera

 colitis protection is due to inhibition of 15-PGDH in coloncytes , rather than to inhibition of 15-PGDH in bone marrow-derived cells!!!
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BrdU 5-bromo-2'-deoxyuridine -> used for detection of proliferating cells in living tissues
Mice treated 7days with oral DSS 
     red= BrdU incorporation; green= E-cadherin-stained crypts; blue= 4‘,6‘-diamidino-2-phenylindole-stained nuclei��WT (PGDH+/+)  reveiving concurrent injection with vehicle control (0mg/kg)   significant suppression of BrdU incorporation
WT (PGDH+/+) receiving concurrent injection with SW033291  significant increased BrdU 2.5fold !!! 
KO (PGDH-/-)  increased 2.4fold 

B) Average numbers of BrdU positiv cells per crypt in mice 
C) Average number of BrdU-positive cells per crypt D1&D8 in DSS-treated miche that are 15-PGDH WT vs. 15-PGDH KO.
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Inhibition of 15-PGDH -> colonocyte proliferation in DSS-damaged mucosa
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In DSS treated mice (same like one slide before!)��A) average number of BrdU + cells per crypt in mice treated with SW033291 and vehicle-control !�B) average number of BrdU + cells per crypt in WT mice and KO mice!

  15-PGDH inhibiiotn appears to confer protection primarily by helping maintain coloncyte proliferation in the DSS-damaged mucosa
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e (Genetic deletion or pharmacologic inhibition of 15-
PGDH increases tissue PGE2 levels

* 15-PGDH inhibition promotes hematopoietic recovery
after bone marrow transplantation

* 15-PGDH inhibition protects mice from colitis

e 15-PGDH inhibition promotes liver regeneration
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Inhibition of PGDH -> increase of PGE2 in the liver… provocatively COX2 inhibitors antagonize regrowth of the liver after surgery 
�A-B) Box plots of regenerated liver weights (grams) -> after partial hepatectomy in control and 15-PGDH-KO mice
�A) post-OP-D3 B) post-OP-D4�
C) Total liver weight after partial hepatectomy in mice injected i.p. twice/d with vehicle-control or SW033291! (D1-D7)�      D1-7 : SW (0.48gplus) Control (0.27gplus)� BOTH, KO and SW033291 treated mice showed a markedly increased rate and extent of liver regeneration (compared to WT with vehicle control)
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D-F) BrdU incorporation after partial hepatectomy. 
D) Percentage of BrdU-positive cells in Vehicle control an SW-treated mice on post-OP- D1 til D7
E-F) micrograph fields of BrdU staining hepatocytes on post OP day2 in SW-treated mice (E) and vehicle controled mice (F), scale bar 100uM
In D2 40% of hepatocytes displayed a burst of proliferation , labeling BrdU in treate mice vs. Vehicle control.

S20) y= cyclic AMP levels (cAMP, pmol/mg protein) 
 consistent with SW-up-regulationg prostaglandins, regenerating livers  36to 55% higher cAMP levels from post-OP-D1 to 3 (significant!) afterwards-> not significant!�
 No more differences between livers of SW-treated vs. Control mice in other downstream signaling targets 
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