International PhD Program, e " IN
CULAR FUNDANMENTALS OF INFLANINATION

) 11 -
. i
- A8
/\ . - @ ¥ - —™ .

Medical University of Graz

PUVA diminishes imiquimod-induced psoriatic phenotype with gene expression signature associated with senescence
Nitesh Shirsath!, Karin Wagner?, Jennifer Ober?, Gerlinde Mayer!, Michale Schlederer3, Simone Roos*, Lukas Kenner34>, and Peter Wolfl

IDepartment of Dermatology, Medical University of Graz, Graz, Austria; 2Center for Medical Research, Medical University of Graz, Graz, Austria; 3Department of Pathology, 4Unit of
Laboratory Animal Pathology, >Department of Experimental Pathology, Medical University Vienna, Vienna, Austria

Background Study plan Methodology
Phototherapy
» Psoriasis is a chronic disease for which phototherapy AU S S S N T T T T T S S S S A S B
with UVB and psoralen plus ultraviolet A (PUVA) have M eeeeenoonosssseeeeeeiiooooooo i
high clearance rates I L W\ A S o
» However, in subset of patients PUVA is superior In wmomam X 1 1 1 Y S \
efficacy and in overall reveals a longer remission rate R 'Y Cea L /
COmpared to UVB \ \ \ '{A mip -
i . 4PUVA+3D (V) ¢ ’:{,‘;—i%‘z
» But, the therapeutic mechanisms of PUVA as well as v 4 E
UVB are not yet well understood o A !
1PUVA+3D (VII) \ ! D | k-
: o . orsal SKin
Control(Vllll = & @ f e e e e m e e e e e ccm e e e e e e e e e m === = ‘L .
Hyothesis E thickness Blood serum
AUVB+3D+IMQ (IX) \ \ — \ \ L ¢ 4 ‘é’ ° H & E
To study the effects of phototherapy pretreatment using T U L 2\ Y . IHC coipiex
sub-phototoxic doses of PUVA (0.25 J/cm?) or UVB (0.20 T U U U ¢ - * Microarray cytokine array
J/cm2) as shown in the study plan, on the psoriatic ' R 1 E 4, affymetrix
phenotype development due to 3 applications of IMQ. e
R e s u I ts A Hierarchical Clustering e
A. * D. : e
120 W IMQ () ns 1207 mm IMQ (1) . E;‘)g
3 BN 4PUVA+3D+IMQ (II) o L= S @B 4UVB+3D+IMQ (IX) ” e o
2100- 4PUVA+7D+IMQ (I11) :5?100- T — - ns = »
% #i# #T# f27% 2 . i ‘ R VI-2
s a=s, [ E a0 = ° -
= s -l g: VilI-1
é 604 % VI-3
N ™ 1 S i W . g 60 r
123 4 5 6 7 8 9 101 1213 14 15 16 17 1‘8 1l9 2'0 2l1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 o

MQ - --- --- - e e - + 4+ o+ MQ - - — - e e e & * &

VIiI-2
PUVA  -++ =¥ = =i sk = = 1 UVvB e —++ -4+ ey e - e »
Days/Treatment + + Days/Treatment + +
Assessment Assessment V-2
B. E.
V-1
IMQ (1) " . eri | 4PUVAL3D+IMQ (I 4PUVA+3D+IMQ (Il) IMQ (1) 4UVB+3D+IMQ (IX) 4UVB+7D+IMQ (X)
LRy - e\ 4; 2 BRen ) V-3
o ST FER IS ER IR R R R R R R R0 )
W <5 §3= °060x §©3888%888% g" 3
‘5’ Fook | e T 3 ‘ 7o : Ly ; By 3' g ' ; T T A ¥ . - # : M Fold Change 4PUVA+3D (Group V) vs control (Group VIII)
g',‘g&' ;j;:ﬁ:z«(','wm W = o onil TSl g ¢ ; RN L T N At % e i/ | PR ATEN T - s b 5 3 e AR o R, T L B.
M Fold Change 4PUVA+7D (Group VI) vs control (Group VIII)
C. o - 100 S 2.50
o 81 F ?m" 2 2.00 |
g £ - g
E‘ Ezo- E % 1.00 - III_ . II _ III. - B
s - E 1.50
N 2 1
4“0\ .%,9@ s,g@ -
5 0.:\° 2.00 |
\4 )
°§\ > -2.50
Figure 1. Effect of phototherapy pretreatment on IMQ-induced inflammation. Double skin fold thickness (DSFT) measurement to 200 S
quantify the change in IMQ-induced thickening of the skin after PUVA (A) and UVB (D) pretreatment along with their respective E & :’\3;»6"@"?‘\\;\,#‘* FFEF I T FTGTE T T o I T
suppressive effect in % in comparison to IMQ. Representative image of H&E-stained section from dorsal skin of a mouse pretreated
with PUVA (B) and UVB (E) (scale bar, 200 um) along with evaluation of histological features such as epidermal thickness (uM) and
epidermal layers (C&F) depicted with % suppression at the top. Data shown are from one representative experiment, with n=5 mice. C. Contrar (VI _ S VAss (U e i) i
Statistical differences between the groups for both studies were determined by Two-way ANOVA using Bonferroni post-test. For S | R ,";,:‘.‘;..,qf;:., M,& - SN eoha] § . s
PUVA, *p <0.05; **p < 0.01; ***p < 0.001 for Group | vs Group Il or Group Il and # p < 0.05; ### p < 0.001 for Group Il vs Group II. i TN P2 s o Qf’w,‘ PR e L AT £ ;
While for UVB, *p < 0.05; ***p < 0.001 and # p < 0.05 for Group | vs Group IX or Group X; ## p < 0.01 for Group X vs Group IX. Y K¢ g Bl -»;.‘..i‘iér"- Iy ]l Le0 g HFXB LY Eae| j_LF "
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IL-23 0.17 +0.29 0.83+0.76 0.13 Figure 3. (A) Heat map of gene array expression with changes in molecular signature due to PUVA
pretreatment. (A) Genes identified on the basis of the fold change of >1.5 and a p-value of <0.05 are plotted.
T Heat map of expression values for 30 genes is shown by two-way clustering of expression levels for Group V

. ok HOETAA o %20 (4PUVA+3D) compared to Group VI (4PUVA+7D) where n=4 per group and Group VIII (Control) where n=2.
0 IP-10 978 + 324 618 +113 023 Red denotes increased and blue denotes decreased expression levels. (B) Bar diagram indicates the fold

]
L4

- IL-23 pg/ml
L L 1 1 1 ] ? -?‘ $ $ 1 ]
- : *
fa) o
)
%
L/
AOL
47
%
"/
40(’“
q
2

—
iy

i

ggo

IL-4 pg/ml
s 8 8
IL-5 pg/ml
o S o

L]
[=]

IL-13 13.4+£20.6 32+16.8 0.20

IL-12p70 pg/ml

o

(=] L% ] =Y =] (=]
] 1 1 1 1 1

-
(=]
-
[=1
=3
g

g: T giﬂj 32222 MCP-3 2886 + 1805 1248 £ 755 0.23 changes in gene expression after PUVA pretreatment in comparison to controls (Group VIII). Statistical
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jji_i | - e - - | Expression of p21/p16 in PUVA-pretreated skin with n=4-5 per group. Magnification 20X, scale bar 100 um.
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Figure 2. PUVA pretreatment influenced chemokine and _Th1/T h2/Th17 cyt.okine profile expression. (A) Samples collected 24 hrs e N senescence pathway
after the last IMQ treatment, (B) Effect on serum cytokines and chemokines due to PUVA pretreatment before IMQ exposure
analyzed by 26-plex bead immunoassay. Data shown are from one representative experiment, with n=5 mice. Statistical analysis / l genes after PUVA
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Its anti-psoriatic activity. expression, thereby priming the skin to be more tolerant to IMQ stimulation.
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