UUSU Upregulation of Store Operated Ca?* Entry pathologically impairs Drosophila cardiac function UUSU

Uniformed Uniformed
E Ef;ﬁ‘;;gﬁw Courtney E. Petersen?!, Jeremy T. Smyth? E Eﬁ;ﬁf;w
lGraduate Program in Molecular & Cellular Biology and ?Department of Anatomy, Physiology, and Genetics, Uniformed Services University of the Health Sciences

* Heart failure continues to be a leading cause of death in the western world Drosophila Lifecvcle R : : CA : : . , , o
. . . . . 2 Y 1) Ubiquitous expression of Stim-" induced embryonic lethality 2) Heart specific expression of Stim®A reduced pupariation & b = 0.0005
e Pathological cardiac hypertrophy (PCH) is a major risk factor for heart failure aclosion 100
» PCH involves increases in heart muscle mass that impair cardiac function D e Stim*A — constitutively active mutant w/ two aspartate to alanine changes in == e =m
the CaZ* binding EF-hand domain S = %7
Normal Hypertrophic Heart Failure i > S 60— ——
~5 days == Q ]
embryo E "g |
| * Ubiquitous Stim“ & Ras85DV!? induced embryonic lethality -*- W1118 > Stim“A 5 g 407
‘ - » Ras85DV1? (constitutively active Ras) serves a positive control for cardiac hypertrophy — tinC > Stim"V7T e cn « * 20
s N | 24 * Ubiquitous Stim"T reduced pupariation by ~47% _ WT * Heart specific Stim**reduces 0 : : : :
- P . , - tinC > Orai > iati by ~73% 0 . I I I I W1118> tinC> tinC> tinC >
propupe SR & No effect on eclosion cA pupariation by 0 3 4 5 6 7 8 Stim®®  stim"T Orai¥7  StimCA
~2-3 days L TR e 2::;:? ot tinC > Stim » eclosion by ~79% Days Post Embryogenesis
p =0.0317 . . 100- p = 0.0004
p =0.0119 5 = 0.0005 * Heart specific expression of —3 100 -
* Upregulation of Store Operated Ca%* Entry (SOCE) has been shown to induce b = 0.0105 > = 0.0005 StimWT & OraiV" had no = 80- . — X =
pathological cardiac hypertrophy & heart failure _ 1007 1907 ., - significant effects on animal g 607 < 60— : 1
T 80 ee _ o [ — development 3 40 3 . 2
O e — o~ (&) — 7
= 20-30 animals s 60 | L | —— N T 60 - LI
2+ n g k: = Iy 20- 20
STORE OPERATED Ca<* ENTRY Ca2+0rai per group per T ool |L {— 5 a0+ f — n= 30 animals per group per
. . . = = - : : :
biological replicate g N ) - g biological replicate 0 ! J ! F A A 0 W11'1%> D S tinc':g
. . . PM @ - - N _ stim®® stim"“" Orai¥T stim®?
* SOCE is activated in response to E/SR i Ca® - Days Post Embryogenesis
: : : : 0 I I ! T  ma— 0 ' ; ] B e
store depletion inducing Ca?* influx Stim W1118> da> da> da> da> W1118> da>  da>  da>  da>
h | b ACTIVE StimCA StimWT OraiWT StimCA Ras Stim Stim Orai Stim Ras - . . . .
across the plasma membrane 4) Heart specific expression of Stim“* caused hypertrophic cardiomyopathy
> STIM - Ca* g - . . . tinC > W1118
> o 9 S: nsorlm Iumen 3) Heart specific expression of Stim® caused cardiac hypertrophy PV VW WWYYY - Intravital Fluorescent Imaging
L I;)Ca chahneton plasmd /[ =T » cardiomyocytes expressing RFP crossed with transgenic lines allows for fully intact, in vivo, imaging of
membrane * MicroCT — micro-computed tomography | cardiac function

e Individuals with gain-of-function » imaging technique using X-rays to create 3D reconstructions

mutations in Stim & Orai do not
exhibit cardiac phenotypes

tinC > StimWT .

A A A A A AAAAARA

tinC > Ras85DV!? reduced End Systolic Dimensions (ESD) & increased Fractional shortening (FS)
* tinC > Stim“* decreased End Systolic Dimensions (ESD) & End Diastolic Dimensions (EDD) with no effect on
Fractional Shortening (FS)

tinC > W1118 tinC > StimCA tinC > Ras85DV12

e Goal: to better understand how INACTIVE Red Line = cross section of - * No change in Heart Rate (HR)
' i ine = tinC > Orai
upregulated SOCE alters Stim | ..! I conical chaml?er. Yellow line LAt iabra
: . | i Ca2 cross section of thorax Cooin
cardiomyocyte physiology p =0.0015 : 0.0014 p = 0.0013
oM Rk R o R R R R R R p = 0. —
VVYVVV \Jpﬁ v v gﬁ‘/ 100— 60- 100-
_sd 8 A _EE_ - S b 80~
e tinC > Ras85DV12 tinC > Stim® - 3 PO ’ X - ¢ i
- - S 60- ’?‘ UT seme 5 $ats o g o pl ,HF,
THE DROSOPHILA HEART increased wall thickness £ “eo’ ] o E oo P i g ¢ o . * o
I . itfi A PP i, ,,‘b’.,.h-‘\_, P, B P Fow, o ~ - ~ 'YX X AA A A u -
> body size significantly gl St g 7 2- . %
o, 20+
reduced 2 107
: : . 0 0
* nghly Conserved developmental genetlcs . - CA : tinC > Ras85D""2 ’ tin(l:> tin(!2> tin(l:> tin(l3> tin(l:> tin('3> tin('3> tin('3> tin('3> tin(l:> tin(l2> tin(l:v?T tin(li‘ﬁT tin(l:gA tin(l:>
and cardiac physiology e tinC > Stim“” increased w1118  stim"T oraim stim®® Ras w1118 stim"' Orai"" stim®® Ras W1118  Stim™ Orai™"  Stim Ras

wall thickness in raw

measurements M-modes obtained from intravital fluorescent imaging of tinC-GAL4 driven Control, Stim"“7", OraiV', Stim®?, or

Ras as indicated. Yellow lines show EDD, Red lines indicate ESD. All measurements made on ~7-day old females

* Single dStim and dOrai isoforms

* Live in vivo imaging of the intact heart

function Top Panel: cross section of
. . . conical chamber of tinC-GAL4 : . Future Directions
* In vivo transgene expression facilitates driven 7-day females; red arrow Conclusions:
. . . . . o , CONCLUSIONS &
inducible, tissue-specific suppression indicates heart. Lower Panel: FUTURE
cross section of thorax of tinC- p=10.0149 = 0.0250 DIRECTIONS * Identify the mechanism by which SOCE
GALA4 driven 7-day females; p = 0.0044 — . . . 24 . .
yellow line indicates body size - ) g %M * Overexpression of Stim or Orai alone does Ca* alters cardiac function
Heart expression o o g s ’ 2 — . i : SOCE regulates cardiomyocyte function
specific — indicate wall thickness raw & s |+ x € oo- . Funding: * Upregulated SOCE activity pathologically & . yocy
normalized measurements with = - == 2 Nl £ impairs cardiac function * Determine which genetic interactors
j RNAi/Transgene each point representing 5 $ © 5 + ( : mediate SOCE signaling in cardiac
t C S . .
prolrioter UAS measurements from single 5 , , , , , = 0.006 , , , , , H § R P * Upregulatec SOCE induces cardiac _ 5 5
el Witts  StmWT O Stmh 'Ras WiT1  StmWT OraW Stmeh ' Ras hypertrophy & hypertrophic cardiomyopathy | Physiology




	Slide Number 1

