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From the Director of the Office of Education
 Most of us are concerned about what the future holds for us.  While
success often appears to depend upon chance events, these events
occur within the context of your own experience and attitudes.  My
article this month is a synopsis of a recent report on scientific personnel
needs for the future that emphasizes that the traditional career as a
faculty member in a university will not be easy to achieve, and so
future scientists will need to be prepared for a variety of careers.  The
achievements of our NHLBI fellows are consistent with this observation:
while some do go onto faculty positions, many go to industry or public
service. We know that NHLBI fellows are most concerned about their
research progress, but the Office of Education is available to all fellows
to talk about their career goals and aspirations and how to achieve
them.
 We hope you’ve recovered from the recent power outage, and are
enjoying some of our hot summer.  The Office of Education has several
events planned in the coming weeks, and we hope to see you there!

Why Am I Here at NHLBI?
By Herbert M. Geller 

This question is one that each fellow 
should periodically ask themselves.  

This question becomes particularly im-
portant in the current job market, where 
most fellows do not continue in careers 
that require laboratory research (a low 
percentage of Ph.D. scientists are ob-
taining PI positions while a somewhat 
greater percentage are obtaining per-
manent positions as bench scientists).  
A recent report by a Biomedical Work-

force Working Group of NIH (on the 
web at http://acd.od.nih.gov/bmw_
report.pdf) highlighted the problem,
noting that “commenters agreed that 
NIH is training more scientists than the 
workforce can support; exceptions in-
cluded certain specialties such as veter-
inary research, biostatistics, and medical 
informatics. Supply of research funds is 
largely viewed to be inadequate and, in 
the current environment, creates a de-
mand for cheap labor to perform the 
research.”  This same 
workforce report said 
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Required for all fellows who wish to write a 
Lenfant fellowship or a K grant application
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THE SCIENCE BEAT
By Daniel Kraushaar, Ph.D.

Brzeska, H., Guag, J., Preston, G. M., Titus, M. A., & Korn, 
E. D. (2012). Molecular Basis of Dynamic Relocalization of 
Dictyostelium Myosin IB. J. Biol. Chem.287, 14923-14936.

 Class I myosins are composed of a single heavy chain 
that consists of a N-terminal globular motor domain which 
binds actin and has actin-activated ATPase activity. These 
myosins contribute to the proper formation of actin-rich 
protrusions such as pseudopodia of amoeboid cells. Dy-
namic events that orchestrate the localization of cytoskeletal 
components, including myosins, have to be tightly regulated 
but the molecular basis for this is not well understood. The 
current NHLBI study by Brzeska et al. was aimed at gaining 
a better understanding of the dynamic localization of Dicty-
ostelium myosin IB (DMIB) with focus on its BH site. The 
BH site, originally discovered in Acanthamoeba myosin IC, 
binds to acidic phospholipids via a short sequence of basic 
and hydrophobic amino acids and is present in the tail region 
of DMIB. Live imaging of expressed fusion proteins was 
utilized to track DMIB and actin localization during various 
stages of the starvation cycle of Dictostelium. Freshly plated 
cells display low motility and DMIB localizes uniformly to the 
plasma membrane. Subsequently cell movement increases 
and DMIB becomes enriched at newly formed pseudopodia 
and cell-to-cell contacts. Upon longer starvation, cells be-
come elongated and highly polarized; at this stage DMIB is 
localized at the cell front where it co-localizes with 
PIP2/PIP3. In order to investigate the structural require-
ments of DMIB localization, several deletion mutants were 
expressed that either contained mutated residues within 
head and BH site or larger deletions of major regions such 
as head and tail. ‘BH site’ mutants exhibited loss of plasma 
membrane binding and were instead diffusely detected in the 
cytoplasm, demonstrating that the BH site is required for 
plasma membrane association. No other regions were found 

to be required for the plasma membrane localization of
DMIB. As cell movement commenced, ‘tail-only’ mutants
failed to re-localize from plasma membrane to actin-rich
protrusions and to the cell front during polarization. Instead
‘tail-only’ mutants retained a uniform distribution along the
plasma membrane, which suggested that the head domain is
required for dissociation from the plasma membrane and
subsequent relocation of DMIB. Another interesting obser-
vation was made prior to re-localization of DMIB in the
non-motile stage of cells; although both wildtype and ‘tail-
only’ mutant mainly localize to the plasma membrane at this
stage, a higher ratio of cytoplasmic to plasma membrane
fluorescence was detected in cells expressing wildtype
DMIB. This indicated that the head region reduces DMIB
plasma membrane association presumably by binding to a
cytoplasmic protein, which in further experiments was found
to be actin. In line with this idea, a ‘weak’ actin-binding
mutant exhibited reduced presence in the cytoplasm whereas
‘stong’ actin-binding mutants strongly co-localized with
actin waves. Treatment with latrunculin A (LatA) causes
rapid erasure of cortical F-actin before it slowly reappears
along the plasma membrane. Twenty minutes after LatA
treatment one-third of cells remained devoid of actin-
patches and in these DMIB localized to the plasma mem-
brane. In contrast, in cells with actin patches, DMIB strongly
co-localized with F-actin. These data agree with a model
whereby the binding of DMIB with F-actin via its head region 
competes with binding of its BH site with phospholipids and
thereby ultimately determines the localization of DMIB.
Such a model may help to explain an actin-coupled recruit-
ment of DMIB from plasma membrane to pseudopodia as
amoeboid cells initiate chemotactic cell movement. In sum-
mary, the authors of this study published in the Journal of 
Biological Chemistry, find that the BH site of DMIB is 
essential for plasma membrane association and that its
re-localization requires an interaction between DMIB and
F-actin. This finding likely will pertain to many other myosins
and cytoskeletal proteins that contain similar BH sites.

THE SCIENCE BEAT needs a Postdoc to review and 
summarize fellows publications for the newsletter.  

**Your article could be featured above!**
  

If interested, please email direducation@nhlbi.nih.gov 
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that “after a reasonable period of train-
ing – ideally three years – there is 
diminished value for the trainee in stay-
ing in a subordinate position. Also, the 
group feels that those postdoctoral re-
searchers who do not go on to conduct 
research in an academic setting should 
receive training in the skills needed and 
information about other career op-
tions.” 
 In this climate, each person in 
training must assess whether the train-
ing they are getting is appropriate for 
their career and, if not, how they can 
get it. As a research institute, NIH has 
a primary mission of providing intensive 
research training for our graduate st-
duents and postdoctoral fellows.  The 
lab experience is, and must be, the 
focus of postdoctoral training.  Howev-
er, the NHLBI DIR and the Office of 
Education firmly believes that fellows 
must receive training in all of the areas 
that are needed for success in many 
different jobs, and that the postdoctoral 
fellowship should not be extended be-
yond what is needed for training.  Many 
skills, such as oral and written commu-
nication, supervisory skills and network-

ing are common ones that all trainees 
should receive.  While grant writing 
skills might be considered necessary for 
those who wish to be academics, the 
same skills are required in writing a 
persuasive memo to sell your ideas in 
whatever context.  Because of the na-
ture of NIH, it is perhaps harder to learn 
budgetary management.  Finally, teach-
ing experience can be obtained through 
FAES.  
 One major recommendation by 
the working group was that career de-
velopment and progress be monitored 
through the creation of an individual 
development plan (IDP).  While our 
progress report form has many similari-
ties with an IDP, the IDP is significantly 
more detailed in specific areas.  More 
information about the IDP and how you 
might prepare on is on the FASEB web 
site: http://www.faseb.org/Policy-and-
Government-Affairs/Science-Policy-
Issues/Training-and-Career-
Opportunities-for-Scientists/Individual-
Development-Plan.aspx.  I urge each of 
you to create one that fits your own 
career goals.  

 Another recommendation was 
that NIH facilitate training in non-aca-
demic areas by providing opportunities 
and information.  Presently, there are 
many workshops and events organized 
by the NIH OITE.  Moreove, the NHLBI 
encourages our fellows to take advan-
tage of the rotation opportunities within 
NHLBI, at private foundations and cer-
tain cooperating businesses. An addi-
tional part of this recommendation is 
that businesses that receive NIH fund-
ing through the SBIR or STTR mecha-
nisms be encouraged to provide 
experiences for postdoctoral fellows 
and graduate students.  Implementation 
would clearly widen the rotation oppor-
tunities for NHLBI fellows.
 The overall tenor of the report 
is that training should be for a purpose, 
that prospective trainees should have a 
clear idea of why they are in training, 
and that institutions should seek to 
provide training for a multiplicity of 
career opportunities.  The NHLBI DIR 
is firmly committed to these principles 
and we welcome your feedback about 
ways in which we might be even more 
effective in the future.   
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