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THE SCIENCE BEAT
By Nisha Narayan, Ph.D.

YuM, Lam J, Rada B, Leto TL, Levine SJ (201 1) Double-
stranded RNA induces shedding of the 34-kDa soluble
TNFRI from human airway epithelial cells via TLR3-TRIF-
RIP[-dependent signaling: roles for dual oxidase 2- and
caspase-dependent pathways. | Immunol. 186(2):1180-8.

Tumor necrosis factors (or the TNF-family) are a family of
cytokines that regulate inflammation, apoptosis and innate
immunity among other essential processes in the cell. TNF
or TNF-alpha is a monocyte-derived cytokine involved in
systemic inflammation which exerts its effects by binding to
two cell surface receptors, TNFRI and TNFR2. This bind-
ing of TNF to TNFRI, the key receptor for TNF signaling,
subsequently leads to the activation of MAPK and NF-kB
signaling pathways, or alternatively results in caspase activa-
tion and apoptosis. Several stimuli including IL- Ib, protea-
some inhibitors, and Staphylococcal protein A can induce
the proteolytic cleavage and shedding of soluble TNFRI
(STNFR1). The authors of this study wanted to evaluate if
ligands for TLRs can induce shedding of sTNFRI as a
mechanism to amend innate immune responses.

To do this, they use polyinosinic-polycytidylic acid [poly
(I:C)], a viral dsRNA analogue to selectively induce the
cleavage and shedding of sTNFRI ectodomains but not the

release of full-length TNFRI, within exosome-like vesicles
from human airway epithelial cells. Using RNA interference,
they show that poly (I:C)-induced sTNFRI shedding from
NCI-H292 human airway epithelial cells is mediated by a
TLR3-TRIF-dependent pathway that involves the down-
stream participation of the serine-threonine kinase and death
mediator, RIP1. To deduce which pathway is mediating the
effects, they use ERK and p38 inhibitors in conjunction with
RNAi mediated knockdown of RIPI, and demonstrate that
the shedding occurs independently of the MEK-, ERK-,
p38-, or Akt pathways. Experiments were then performed to
assess the function of Reactive Oxygen Species (ROS) sign-
aling, and knocking down the expression of Duox2 and not
Duox! — both members of the NADPH oxidase family
—inhibited poly (I:C)-induced TNFRI shedding by 30%.
Knocking both proteins down did not have a cumulative
effect confirming the exclusivity of Duox-2 mediated ROS
production in the activation of a TLR3—TRIF-RIP1 signaling
pathway. They also show that poly (I:C)-induced sTNFRI
release from the human airway epithelial cells is dependent
upon RIPI-mediated caspase activation by demonstrating
reduced PARP cleavage in cells with a knockdown of RIPI.

In conclusion, this study has identified a mechanism
by which signaling through the TLR3—TRIF-RIP I -dependent
signaling pathway regulates the innate immune response to
virus-induced airway inflammation. This is done through the
shedding of soluble TNFRI, which then binds and potentially
attenuates excessive TNF bioactivity.
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New NHLBI Fellows
Jie Zhuang, Ph.D., is a Visiting Fellow in

Jinwei Zhang, Ph.D. is a Visiting Fellow in
the Laboratory of Cardiovascular and Can- the Laboratory of RNA Biophysics and
cer Genetics under Dr. Paul Hwang. Dr. Cellular  Physiology under Dr. Adrian
Zhuang earned her Ph.D. in Biophysics Ferre-D'amare. Dr. Zhang earned his
from the Chinese Academy of Sciences, Ph.D. in Biomolecular Chemistry from the
Beijing, China. She was awarded the First- Class Scholarship, University of Wisconsin, Madison, WI. He was the recipient
Academy chief scholarship of Chinese Academy of Sciences. of both the Travel Award and the Karavolas Scholarship at
Dr. Zhuang will be researching the function of pS3 mutant Wisconsin. Dr. Zhang's Initial research project involves the
in mitochondrial DNA damage and repair. structural basis or tRNA-mediated antitermination by T- box

riboswitch.

Xiaozhen (Shawn) Yu, Ph.D. is a Visiting Fellow in the Biochemistry and Biophysics under Dr. Justin
Taraska. Dr. Yu earned his Ph.D. in Biochemistry from the University of Mississippi. He was a Rapid
Diagnoistics resreach intern at Becton, Dickinson and Company in San Diego, California. Dr. Yu's initial
research project involves the FRET measurement of Maltose-binding protein (MBP).

Matt Lau, Ph.D. is a Visiting Fellow in the
Laboratory of RNA Biophysics and Cellular

Ana Opina, Ph.D. is a Visiting Fellow in the
Image Probe Development Center under
Dr. Gary Griffiths. Dr. Opina earned her
Ph.D. in Synthetic Chemistry from the

Physiology under Dr. Adrian Ferre-
D'amare. Dr.Lau earned his Ph.D. from

o o

Simon Fraser University, Burnaby, B.C., University of Texas, Dallas. She was
where he also completed his undergrad. He was the recipient awarded the DA Secretary’s Awaars from the Department of
of the Postdoctoral Croucher Foundation Fellowship in Hong Agriculture-Bureau of Agriculture Research in the Philip-
Kong, China. Dr. Lau's initial research project is the selec- pines. Dr. Opina’s initial research project is to conjugate an
tion of catalytic RNA's. MRI probe into the dendrimer to increase sensitivity of the

MRI agent.

New NHLBI Principal Investigator

Adrian Ferre-D’Amare, Ph.D. is a new Principal Investigator in the Laboratory of RNA
Biophysics and Cellular Physiology. Dr. Ferre-D'Amare earned his Ph.D. in Molecular
Biophysics from the Rockefeller University in New York. He then completed his postdoctoral
training at Yale University. Dr. Ferre-D’Amare is the recipient of many honors and awards
including the Eli Lilly & Co. Research Award and the Distinguished Young Scholar in Medical
Research award from W.M. Keck Foundation. Dr. Ferre-D’Amare was an Investigator at
Howard Hughes Medical Institute before coming to NIH.

w
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Recent Publications by NHLBI Fellows Continued

Gallazzini, M., Heussler, G. E., Kunin, M., Izumi, Y., Burg,
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