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In this issue of JAK-STAT, we introduce a series of reviews over-
looking the ever-expanding field of myocardial JAK-STAT sig-
naling. The history of cardiac JAK-STAT research begins in the 
mid-nineties, when various groups began to focus their atten-
tion on how myocardial physiology was specifically regulated 
through JAK-STAT signaling. Interest in the area began to 
grow following initial observations by the groups of Kishimoto 
and Chien, who were among the first to show that cardiac myo-
cytes possess a functional gp130/JAK-STAT system that was 
intimately involved in the regulation of cardiac hypertrophy.1-3 
Not long after, it was appreciated that STAT cardiac activity 
could be regulated by a host of diverse factors, including car-
diotrophin-1, angiotensin II, leukemia inhibitory factor (LIF) 
and insulin, all of which suggested a that diverse and interest-
ing underlying biology was at play.4-7 Several groups went on 
to characterize the activities and downstream effects of STAT1 
and STAT3 in a host of cardiovascular pathologies.8 In an excit-
ing series of discoveries for the field, the JAK-STAT pathway 
was found to play a fundamental role in the protective effects 
of both pre- and post- conditioning.9,10 The advent of cardiac-
specific STAT-deficient mice further reinforced the essential 
requirement of STATs for normal myocardial functioning, 
an area in which the contributions of the late Helmut Drexler 
will be sorely missed.11,12 Recent discoveries such as the role of 
STATs in the development of cardiac stem cells and in control-
ling mitochondrial respiration have led to renewed enthusiasm 
in the field and set the stage for exciting times ahead in this area 
of cardiac research.13,14

In this issue of JAK-STAT, some of the foremost experts in the 
field have come together to present the state of play in cardiovas-
cular JAK-STAT biology. Frias et al. discuss recent exciting data 
showing that the sphingosine-1 phosphate (S1P) component of 
high density lipoproteins (HDL) exerts strong cardioprotective 
activity through the recently characterized survivor activating 
factor enhancement (SAFE) pathway.15 Booz and colleagues 
tackle the difficult question of trying to understand the many 
modes of STAT3 activity in the heart and examine the issue 
of differential signaling downstream of IL-6 family cytokines.16 
Knight et al. review the recent findings that have uncovered 
how STAT1 and STAT3 regulate myocardial cell death during 
I/R injury, post-infarct remodeling and ischemic condition-
ing.17 Kishore and Verma discuss the cardioprotective actions 
of STAT3 and in particular the recent finding that IL-10, act-
ing though STAT3, promotes increases survival of endothelial 
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progenitor cells and vascularization of the heart.18 Fujio and col-
leagues discuss the timely topic of JAK-STAT signaling in car-
diac stem cells with a focus on their recent work characterizing 
JAK-STAT mediated endothelial differentiation of Sca1+ cardiac 
progenitor cells through the kinase Pim-1.19 Finally, Wagner 
and Siddiqui focus on IL-6 trans-signaling, the intersection of 
the JAK-STAT and GPCR pathways and how components of 
the JAK-STAT pathway interact with the basal transcription 
machinery.20

The story of myocardial JAK-STAT biology has led to 
intriguing and unexpected findings over the years and research-
ers continue to uncover novel ways in which the JAK-STAT 
pathway controls cardiac health, homeostasis and pathology. We 
must also be mindful that along with significant advances in 

About Dr Sean Barry
dr Barry received his Phd from University college London under the 
supervision of Prof. david Latchman and dr Anastasis Stephanou. There 
he studied the role of STAT transcription factors in regulating cell fate 
following ischemic injury, oxidative stress and dnA damage. during his 
Phd, dr Barry also spent time in the group of Prof. richard Flavell at Yale 
where he developed an interest in immune regulation. This has led to 
his recent interest in understanding how pro-inflammatory cytokines 
contribute to myocardial ischemic injury. in particular he has focused 
on how iL-17 production during myocardial infarction leads to local 
chemokine release and subsequent neutrophil mediated tissue damage 
in the heart. currently dr Barry is an ircSET research fellow at Trinity 
college dublin where he is continuing his work on myocardial inflam-
mation with Prof. Padraic Fallon.



© 2012 Landes Bioscience.

Do not distribute.

www.landesbioscience.com JAK-STAT 91

 EdiTor’S cAornEr SPEciAL FocUS LETTEr FroM THE GUEST EdiTor: JAK-STAT SiGnALinG in THE MYocArdiUM

References
1. Kunisada K, Hirota H, Fujio Y, Matsui H, Tani 

Y, Yamauchi-Takihara K, et al. Activation of JAK-
STAT and MAP kinases by leukemia inhibitory factor 
through gp130 in cardiac myocytes. Circulation 1996; 
94:2626-32; PMID:8921810

2. Kunisada K, Tone E, Fujio Y, Matsui H, Yamauchi-
Takihara K, Kishimoto T. Activation of gp130 trans-
duces hypertrophic signals via STAT3 in cardiac myo-
cytes. Circulation 1998; 98:346-52; PMID:9711940

3. Pennica D, King KL, Shaw KJ, Luis E, Rullamas J, 
Luoh SM, et al. Expression cloning of cardiotrophin 
1, a cytokine that induces cardiac myocyte hyper-
trophy. Proc Natl Acad Sci U S A 1995; 92:1142-
6; PMID:7862649; http://dx.doi.org/10.1073/
pnas.92.4.1142

4. Wollert KC, Taga T, Saito M, Narazaki M, Kishimoto 
T, Glembotski CC, et al. Cardiotrophin-1 activates 
a distinct form of cardiac muscle cell hypertrophy. 
Assembly of sarcomeric units in series VIA gp130/leu-
kemia inhibitory factor receptor-dependent pathways. J 
Biol Chem 1996; 271:9535-45; PMID:8621626

5. Pan J, Fukuda K, Kodama H, Makino S, Takahashi 
T, Sano M, et al. Role of angiotensin II in activation 
of the JAK/STAT pathway induced by acute pressure 
overload in the rat heart. Circ Res 1997; 81:611-7; 
PMID:9314843

6. Kodama H, Fukuda K, Pan J, Makino S, Baba A, Hori 
S, et al. Leukemia inhibitory factor, a potent cardiac 
hypertrophic cytokine, activates the JAK/STAT path-
way in rat cardiomyocytes. Circ Res 1997; 81:656-63; 
PMID:9351438

7. Velloso LA, Carvalho CR, Rojas FA, Folli F, Saad MJ. 
Insulin signalling in heart involves insulin receptor 
substrates-1 and -2, activation of phosphatidylinosi-
tol 3-kinase and the JAK 2-growth related pathway. 
Cardiovasc Res 1998; 40:96-102; PMID:9876321; 
http://dx.doi.org/10.1016/S0008-6363(98)00098-4

8. Barry SP, Townsend PA, Latchman DS, Stephanou A. 
Role of the JAK-STAT pathway in myocardial injury. 
Trends Mol Med 2007; 13:82-9; PMID:17194625; 
http://dx.doi.org/10.1016/j.molmed.2006.12.002

9. Xuan YT, Guo Y, Han H, Zhu Y, Bolli R. An essential 
role of the JAK-STAT pathway in ischemic precon-
ditioning. Proc Natl Acad Sci U S A 2001; 98:9050-
5; PMID:11481471; http://dx.doi.org/10.1073/
pnas.161283798

10. Lacerda L, Somers S, Opie LH, Lecour S. Ischaemic 
postconditioning protects against reperfusion injury 
via the SAFE pathway. Cardiovasc Res 2009; 84:201-
8; PMID:19666677; http://dx.doi.org/10.1093/cvr/
cvp274

11. Jacoby JJ, Kalinowski A, Liu MG, Zhang SS, Gao Q, 
Chai GX, et al. Cardiomyocyte-restricted knockout 
of STAT3 results in higher sensitivity to inflamma-
tion, cardiac fibrosis, and heart failure with advanced 
age. Proc Natl Acad Sci U S A 2003; 100:12929-
34; PMID:14566054; http://dx.doi.org/10.1073/
pnas.2134694100

12. Hilfiker-Kleiner D, Hilfiker A, Fuchs M, Kaminski K, 
Schaefer A, Schieffer B, et al. Signal transducer and 
activator of transcription 3 is required for myocardial 
capillary growth, control of interstitial matrix deposi-
tion, and heart protection from ischemic injury. Circ 
Res 2004; 95:187-95; PMID:15192020; http://dx.doi.
org/10.1161/01.RES.0000134921.50377.61

13. Foshay K, Rodriguez G, Hoel B, Narayan J, Gallicano 
GI. JAK2/STAT3 directs cardiomyogenesis within 
murine embryonic stem cells in vitro. Stem Cells 
2005; 23:530-43; PMID:15790774; http://dx.doi.
org/10.1634/stemcells.2004-0293

14. Wegrzyn J, Potla R, Chwae YJ, Sepuri NB, Zhang 
Q, Koeck T, et al. Function of mitochondrial Stat3 
in cellular respiration. Science 2009; 323:793-7; 
PMID:19131594; http://dx.doi.org/10.1126/sci-
ence.1164551

15. Frias MA, Lecour S, James RW, Pedretti S. High 
density lipoprotein/sphingosine-1-phosphate iduced 
cardioprotection: Role of STAT3 as part of the SAFE 
pathway. JAK-STAT 2012; 1:92-100; http://dx.doi.
org/10.4161/jkst.19754

16. Zgheib C, Zouein F, Kurdi M, Booz G. Differential 
STAT3 signaling in the heart: Impact of concurrent 
signals and oxidative stress. JAK-STAT 2012; 1:101-10; 
http://dx.doi.org/10.4161/jkst..19776

17. Knight RA, Scarabelli TM, Stephanou A. STAT tran-
scription in the ischemic heart. JAK-STAT 2012; 
1:111-7; http://dx.doi.org/10.4161/jkst.20078

18. Kishore R, Verma S. Roles of STATs signaling in cardio-
vascular diseases. JAK-STAT 2012; 1:118-24; http://
dx.doi.org/10.4161/jkst.20115

19. Mohri T, Iwakura T, Nakayama H, Fujio Y. JAK-
STAT signaling in cardiomyogenesis of cardiac stem 
cells. JAK-STAT 2012; 1:125-30; http://dx.doi.
org/10.4161/jkst.20296

20. Wagner MA, Siddiqui MAQ. The JAK-STAT pathway 
hin hypertrophic stress signaling and genomic stress 
response. JAK-STAT 2012; 1:131-41; http://dx.doi.
org/10.4161/jkst.20702

basic research, there is still a great unmet need for new therapies 
in cardiovascular disease. As we look to the future, the onus is 
on us all to expand upon the significant understanding we have 

gained in how the JAK-STAT pathway influences cardiac biol-
ogy and use it as a platform to improve human cardiovascular 
health.


