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solo authors may indeed have had the upper hand in 
the past. Take Johann gregor mendel, whose work in 
the mid-eighteen hundreds led to the concept of  
heredity units, now known as genes. he ran a one-man 
lab in the moravian monastery where he spent his days 
as a monk, painstakingly counting the seeds produced 
by at least 28,000 pea plants. Today, he would be  
hopelessly outgunned. 

science in the twenty-first century is all about  
collaboration and teamwork. a wide-ranging study by 
three professors at northwestern university demonstrates 
that teams dominate the modern-day production of  
scientific knowledge. The authors analyzed 19.9 million 
scientific papers published over five decades and 2.1 
million patents filed, and found that both team size and 
the contributions of teams to science had increased  
dramatically over the last several decades. 

The shift toward collaborative research raises  
the question of whether teams actually produce  
better results. individual team members may bring  
specialized skills and knowledge to the table, but  
coordinating a large group has its cost.  in the words  
of f. scott fitzgerald: “no grand idea was ever born  
in a conference.” 

one way to measure the impact and influence of a 
research study is to determine how often it has been 
cited by other publications. more influential papers are 
cited more often, and the number of citations directly 

correlates with research quality. during the study period, 
teams consistently published papers with higher impact 
compared to the work of individuals. What’s more,  
collaborative efforts were also more likely to produce 
papers that were singularly influential, triggering the  
kind of radical innovation long thought to be the sole 
province of highly creative individuals. 

Jim and virginia stowers recognized the power of 
“group genius” and made collaboration an important 
founding principle of the stowers institute. They  
envisioned a highly collaborative, intellectually stimulating 
environment where scientists would freely share their 
ideas and create the kind of creative synergy that spurs 
great discoveries. a little more than a decade since its 
doors opened, stowers investigators have published 
more than 830 scientific articles and garnered more 
than 25,000 citations, which serve as tangible proof of 
the wisdom of the stowers’ founding principles. 

This issue’s cover story digs deeper into one  
particularly impressive and successful collaboration 
involving no fewer than seventeen contributors, and 
illustrates our researchers’ enthusiasm for teaming up 
beyond the walls of the institute with colleagues all  
over the world. This, i believe, is one reason for their  
productivity and high level of success. i hope you will 
enjoy reading about the power of collaboration and  
get a taste of what it means to be a scientist in an era 
when teamwork trumps solitary endeavors. 

One of the most pervasive stereotypes perpetuated in books and movies is the romantic 
image of the lone scientist: A solitary genius—brilliant, driven, and maybe a bit strange—
making a revolutionary scientific discovery while experimenting in the basement.

D E pA R T M E n T S

inST i TuTE  nEwS

In perspective
By DaviD chao, PhD,  
PresiDent anD ceo



FeatUres

Stowers investigators 
frequently join forces to tackle 
tough scientific problems. Each 
circle corresponds to an individual 
Stowers researcher and the lines between 
them indicate co-authorship on scientific  
publications. Members of a team are shown in the  
same color. Team leaders are depicted by a bigger circle.



3both textbooks and hollywood often link discovery with out-sized personalities. 
students and movie-goers alike learn that darwin “discovered” where we all came 
from after a long sea voyage and that pasteur proved bacteria do not materialize 
out of nothing by experimenting with beef broth. These stories reassure us that if 
you give a lone genius time for contemplation and a few simple tools, great insights 
are sure to follow.

but discovery in the era of post-genomic biology doesn’t happen that way. in 
the nineteenth century mendel may have deduced the laws of inheritance while 
gardening, but in 2001 decoding the human genome took not one, but two, fiercely 
competitive camps with a collective population of about six hundred contributors. 
Today’s advances in bioscience are more likely when investigators with diverse  
talents  —  and access to highly sophisticated equipment  —  join forces to tackle a  
problem, and a recent groundbreaking study by conaway & co. is a case in point. 

The power of  
collaboraTion

Wi t h  m o d e r n  s c i e n c e  s p l i n t e r i n g  i n t o  
ever more specialties, collaborations across  
disciplines have taken the place of Renaissance 
men who could do it all. Today, it takes a team  
of highly specialized experts to succeed.

by elise lamar, PhD
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Deconstructing Mediator 

The star of the study, which 
graced the cover of a recent issue of 
the prestigious journal Cell, was a 
group of proteins collectively known  
as mediator. The mediator machinery 
provides a much-needed boost to rna 
polymerase (pol ii), the enzyme that 
copies a gene’s dna into the rna 
intermediaries necessary to construct 
proteins. in addition to facilitating the 
assembly of pol ii at the start site, 
mediator shifts the enzyme into high 
gear, accelerating the synthesis of 
those rna transcripts. 

although mediator has been  
dissected biochemically in labs world-
wide since its identification in the early 
nineties, how mediator juggles seem-
ingly disparate roles as initiator and 
accelerator of gene expression had 
eluded researchers. in an unexpected 
twist, an all-stowers team led by Joan 
conway, phd, and ron conaway, phd, 
discovered one way mediator does it: 
When a single component of the  
massive thirty-protein mediator 
machine switches allegiances, pol ii 
shifts from a static state to an active, 
gene-expressing mode. 

The discovery sheds new light  
on life’s most fundamental process, 
namely, how information encoded  
in our genome is transcribed into a  
blueprint for proteins. identifying the 
linchpin involved the coordinated effort 
of no fewer than seventeen stowers 
researchers: the conaways plus seven 
members of their lab, including the 
study’s first author hidehisa Takahashi, 
phd; investigator ali shilatifard, phd, 
and two members of his lab; four re-
searchers in the institute’s proteomics 
center; and an in-house research advisor.

each contributor applied unique 
skills to the project. The conaways 
brought two decades of molecular 
analysis of both pol ii and mediator. 

shilatifard’s lab has an impressive track 
record of characterizing the factors 
recruited by mediator to activate the 
acceleration phase of transcription. 

ron conaway, who co-leads the 
conaway lab in partnership with his 
wife, Joan, says that while the effort 
required technical know-how in fields 
of molecular biology, bioinformatics, 
cell culture, mass spectroscopy, and 
microarray analysis, the underlying 
question was simple. “This paper is,  
at heart, a mechanistic study of how 
mediator recruits factors to a gene that 
elongate rna transcripts,” he says. “it’s 
the kind of experiment we’ve always 
liked to think about, but not something 
you can do in your basement.”

Joan conaway  —  who, like ron, 
was trained as a biochemist  —  agrees 
that the paper could only have emerged 
from a melding of old-fashioned  
biochemistry with recent proteomic 
approaches. “This work required  
state-of-the-art mass spectrometry,” 
says Joan, the study’s senior author. 
“and our collaborators in the stowers  
proteomics core are among the  
developers of these techniques.” 

Mediator meets MudPIT

most stowers faculty members 
say that the excellence of the core  
centers  —  facilities that provide tech-
nical and intellectual support  —  is a 
major attraction of the institute. currently, 
stowers investigators can consult with 
twelve core groups, which offer not 
only state-of-the-art equipment, but a 
highly trained scientific staff skilled in 
areas as diverse as cell culture, electron 
microscopy, and reptile husbandry.  

for the mediator study, no core 
was more critical than the proteomics 
center, whose expertise is in assessing 
interactions between a cell’s protein 
components  —  that is, the state of  
its “proteome.”

 
The paper reported how a short seg-
ment of mediator subunit #26 recruited 
mutually exclusive protein partners  —  
one tethering pol ii to a gene’s start site 
and the other freeing it to catalyze  
rna synthesis. The ability to rapidly 
identify interactors in small samples of 
cellular soup and then figure out what 
part of subunit #26 they stuck to 
required a mass spectroscopy method 
called mudpiT, for multidimensional 
protein identification technology. 

mudpiT was developed in part by 
the proteomics center’s director, 
michael Washburn, phd, when he was 
a postdoc with proteomics pioneer 
John yates at the scripps research 
institute in la Jolla, california. both 
Washburn and laurence florens, phd, 
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who heads the proteomics core and 
also hails from the yates lab, were 
authors on the mediator paper as were 
two other members of their team. 

Washburn and florens’ association 
with the conaway lab is a deep one: 
They began analyzing protein interactions 
in samples for the Cell study soon after 
they came to stowers in 2003, and 
have since used mudpiT to analyze 
approximately fourteen hundred  
protein samples from the conaway 
labs for this and other studies. Those 
collaborations have produced twenty 
peer-reviewed publications, including 
the July 2011 paper and a pivotal 
2004 paper published in Molecular 
Cell that ended controversy as to what 
subunits mediator actually comprises.

although undoubtedly successful, 
collaborations might seem like the polar 
opposite from those deeply satisfying 
eureka moments, where, in a sudden 
flash of insight, a new idea is born.

but Washburn rejects the notion 
that a team approach takes the  
excitement out of discovery. “it’s the 
drive for dollars that’s taken the 
romance out of science,” he says. 
“stowers has actually helped bring the 
collaborative spirit back into science  
by providing resources that enable  
people to do great work together.”

Joan conaway agrees, saying that 
stowers’ investment in technology is 
one of the things that make it such an 
exciting place to work. “more important, 
stowers has recruited the very people 

who helped develop these approaches,” 
she says. “here, investigators aren’t  
limited by technology. if you can think 
of a good experiment, you will find  
people here with the expertise and 
enthusiasm to help you do it.” 

Collaborare

people flummoxed by electronic 
gadgets can take comfort knowing that 
scientists often feel exactly the same 
way. ron conaway notes that even 
when highly trained phds gain access 
to state-of-the-art equipment like mass 
spectrometers or dna sequencing 
machines, they can have difficulty mak-
ing sense of the mathematical output. 

“but this is where stowers does it 
right,” he says. “They provide money 

Stowers investigators actively collaborate with 
scientists at universities and reseach organizations 
all over the globe. 
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not only for hardware but for salaries of experts who act as 
an interface between you and the technology.” one of 
those interfaces on the mediator paper was stowers 
research advisor chris seidel, phd.

seidel champions collaboration, so much that his e-mail 
signature reads, “latin: collaborare — to labor together.” 
since his recruitment to stowers in 2002, seidel has acted 
as a personal data analysis trainer for any faculty member  
seeking help. his expertise is in microarray technology — 
the analysis of genome-wide changes in gene expression — 
which he gained building microarray robots in graduate 
school at the university of california, berkeley, and for 
children’s hospital oakland research institute.

“The advent of genomics has changed biology,” says 
seidel. “most biologists don’t have experience interpreting 
genomic data or know how to effectively harness  
bioinformatics and computer programming languages.” 

To address such needs, a few years back stowers 
president and ceo david chao, phd, and scientific director 
robb krumlauf, phd, created an intermediate layer of  
professional scientists called research advisors who work in 
an in-house freelance capacity. in addition to seidel, three 
other advisors help scientists strategize about microscopy  
and bioinformatics.

“We serve as consultants. We may design experiments, 
analyze data, or develop technology,” says seidel, who for 
the Cell paper helped design and interpret microarray  
experiments testing whether gene expression patterns 
changed after mediator subunit #26 was manipulated.  
“We approach a project at any level and act as a collaborator 
to bring groups together.”

Proximity matters

like most scientists, stowers investigators interact 
closely with colleagues worldwide. but the mediator paper 
embodies one of Jim and virginia stowers’ founding  
principles when they created the institute. They were  

convinced that talented people do their very best when 
working under the same roof.

although the stowers foundation began as a  
consortium of labs distributed across the nation, Jim 
stowers’ overriding goal — based in part on his business  
success at american century — always was to create a 
research environment where people see and talk to each 
other every day. That goal was realized when the stowers 
institute opened its doors in kansas city in 2000. 

“We don’t think (the consortium approach) is the most 
efficient way of doing science,” Jim stowers said in a 2007 
interview. “virginia and i think that science should be done 
in one place so scientists can help each other.” 

krumlauf attributes the institute’s rapid success to the 
authenticity of this principle. “What is unusual here is the 
number of extensive collaborations within the institute. 
collaboration is just ingrained in our culture,” he says. “That 
means that science moves faster, and synergy between 
investigators can stimulate ideas that might not occur to one 
person working in isolation.”

seidel also thinks the idea of the lone discoverer is  
overrated. “amelia earhart had a navigator,” he says. “i don’t 
think anyone thinks less of her because she wasn’t solo.”

shilatifard agrees. “The days of mitchell are over,” he 
declares, referring to british biochemist peter mitchell, who 
left academia to conduct research at his estate into how 
mitochondria produce cellular energy — work that (full  
disclosure) earned him a nobel prize in chemistry in 1978.  

“science is collaborative now: you aren’t going to make 
a big discovery in your garage,” shilatifard says. “There are 
too many things to understand — biochemistry, genetics, 
drug discovery, mouse work, bioinformatics — no one per-
son can do it all. now investigators must be humble 
enough to ask for help and then be lucky enough to have 
great colleagues to provide it.” si

ali shilatifard, phd
Tari J. parmely

laurence florens, phd

ronald c. conaway, phd
chris seidel, phd
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Making MeMo ries last

FeatUres

a protein with prion-like  

properties May play a key role 

in transforMing short- terM 

MeMory into long-terM  

MeMory, enabling us to  

recall events froM our  

distant past.
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As we form memories the connections between neurons in our brain 
undergo subtle changes. But how these connections, or specialized contact 
points called synapses, stay strong and keep memories alive for decades  
has remained elusive. Associate Investigator Kausik Si, PhD, and his team  
discovered a major clue in the tiny brains of fruit flies: The ability of the  
synaptic protein Orb2 to form hardy, self-copying protein clusters known  
as oligomers may be what makes memories stick. 

The finding supports a surprising new theory about memory, and may have 
a profound impact on explaining other oligomer-linked functions and diseases 
in the brain, including Alzheimer’s disease and prion diseases. “The idea that 
prion-like molecules could have a normal physiological function has challenged 
our perception about prions and proteins as a heritable factor,” says Si.

Prions first made headlines when they were identified as the cause of 
bovine spongiform encephalopathy, which later became known as “mad cow 
disease.” During a prion infection, the infectious form of the prion protein  
converts the normal version of the protein into a toxic form that clumps  
together, triggering an out-of-control chain reaction that wreaks havoc on  
brain cells. Despite their similarities, Orb2 and prions differ in important ways.

“Unlike prions, Orb2 doesn’t convert spontaneously but instead oligomer-
izes in a controlled fashion in response to a physiological signal,” Si explains. 
And unlike other known prion-like aggregates, oligomeric Orb2 doesn’t kill 
nerve cells. Instead it regulates the synthesis of proteins necessary to maintain 
increased synaptic strength. What’s more, once activated, oligomeric Orb2 can 
replenish itself without any further input making it a perfect “molecular flag” to 
designate a synapse for a sustained increase in its efficiency. 

Si’s investigations in this area began nearly a decade ago during his  
doctoral research in the Columbia University laboratory of Nobel-winning 
neuroscientist Eric Kandel, PhD, in the sea slug Aplysia californica, which  
has long been favored by neuroscientists for memory experiments because  
of its large, easily studied neurons. He found that in Aplysia, a protein  
known as CPEB that maintains an increase in synaptic efficacy, has an  
unexpected property.

A portion of the structure is self-complementary and — much like empty 
egg cartons — can easily stack up with copies of itself. CPEB thus exists in 
neurons partly in the form of oligomers, which increase in number when 
neuronal synapses strengthen. 

CPEB-like proteins exist in all animals, and in brain cells they play a key 
role in maintaining the production of other synapse-strengthening proteins. 
Studies by Si and others in the past few years have hinted that CPEB’s 
tendency to oligomerize is not merely incidental, but is indeed essential to 
its ability to stabilize longer-term memory. “What we’ve lacked till now are 
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Making MeMo ries last

experiments showing this conclusively,” Si says.
The key was to show that the disruption of Orb2 

oligomerization on its own impairs fruit flies’ ability to 
form long-term memories. Yes, fruit flies can learn. They 
can be trained to associate a chemical odor with a sugary 
reward. Hungry flies will rely on these odor memories to 
guide their behavior for several days after training. In a 
different memory test known as male courtship condi-
tioning, male flies are exposed to an unreceptive female. 
Lured by the female, male test flies will initiate courtship, 
but their advances are inevitably rejected by the unrecep-
tive female.  After being scorned multiple times over sev-
eral hours, the fly learns not to make advances when they 
encounter an unreceptive female again at a later time. 

When the researchers interrupted Orb2’s ability to 
stack up, the genetically modified fruit flies flunked their 
long-term memory tests. “For the first twenty-four hours 
after a memory-forming stimulus, the memory was there, 
but by forty-eight hours it was gone, whereas in flies with 
normal Orb2 the memory persisted,” recalls Amitabha 
Majumdar, PhD, a postdoctoral researcher in Si’s lab 
who performed most of the fly experiments.

Si and his team are now following up with experiments 
to determine how long Orb2 oligomers are needed to 
keep a memory alive. “We suspect that they need to be 
continuously present, because they are self-sustaining in 
a way that Orb2 monomers are not,” says Si. si

illustration credit:  nicolle rager-fuller sayo-art
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the exchange

R. Scott Hawley, PhD, began his career in 
genetics research a bit unintentionally.  
As a high school student, he planned to 
become a lawyer and advocate for people 
with developmental disabilities. But his 
plans quickly changed when he took his  
first college course in genetics and was 
captivated by the field. 

Now, as a Stowers investigator, Hawley 
spends each day working to understand  
the intricacies of meiosis in Drosophila, and 
how we might use these clues to under-
stand and prevent developmental disabilities 
in our own species. An avid educator and 
award-winning textbook author, Hawley 
recently took on the role of dean of The  
Graduate School of the Stowers Institute  
for Medical Research, which will welcome  
its first class in the fall of 2012. 

This month, Hawley was inducted into  
the National Academy of Sciences, joining  
an elite cadre of the nation’s most  
accomplished scientists.

WHAT IS THE MOST INTErESTINg qUESTION IN YOUr 
FIELD OF rESEArCH?

There’s an observation that makes no sense to me as a 
biologist: if someone who’s 23 is going to have a baby, the  
probability that the child will have down syndrome is only one 
in a few thousand. but if she’s a little older, say 34 or 35, then the 
risks start to go up into the range of one percent. and if she’s  
in her early- to mid-40s, the risks are much higher.

Why is the ability to carry out meiosis (see right sidebar) 
properly so sensitive to age? if we understood those processes at a 
molecular level, maybe we could begin to ask why a woman’s age 
makes a difference. We might be able to ask more informed  
questions about a number of human birth defects.

WHAT TIES TOgETHEr THE MANY PrOCESSES YOUr  
LAB STUDIES?

i like to think of meiosis as a ballet with many dancers. many  
different events — processes affecting the nuclear envelope, the 
chromosomes within the nucleus, as well as the cytoplasm  
surrounding the nucleus in the oocyte — all must follow the same 
choreography to occur correctly and at exactly the same time. 

A DISCUSSION WITH

r. scott 
hawley

by Crystal gammon



Meiosis is a special type of cell division that occurs during the 
formation of egg and sperm cells. it reduces the number of  
chromosomes carried by an individual’s regular cells by half 
and thus allows the genes of two parents to be combined 
without increasing the total number of chromosomes. any 
misstep during meiosis can lead to miscarriage, birth defects, 
and contribute to infertility. 

Meiosis 11

IN THE NExT DECADE Or SO,  
HOW WILL rESEArCH LIKE THIS 
CONTrIBUTE TO MEDICAL  
SCIENCE IN gENErAL? 

someday i hope we’re able to 
understand what predisposes a given 
meiosis to make mistakes, or have a 
means of identifying an oocyte that has 
already made mistakes. ultimately, a bet-
ter understanding of what’s happening 
biologically will allow people — doctors, 
patients, and parents — to better  
understand the reproductive process.

HOW DID YOU END UP IN THE  
FIELD OF MEIOTIC rESEArCH?

When i was in high school, i had 
a couple of epileptic seizures. The only 
consequence, as far as i was concerned, 
was that i ended up in a pe class with a 
lot of kids with developmental disabilities. 
This was in the late sixties, and there 
was about every kind of political  
movement for equality you could 
imagine, but i noticed no one was 
fighting for the rights of people with 
birth defects. so i went off to college 
intending to be a lawyer. by accident, 
the undergraduate advisor assigned 
to me was a geneticist named crellin 
pauling, whose father, linus, won a 

couple of nobel prizes. crellin said, 
“look, if you want to do something 
about birth defects figure out what 
causes them and try to do something 
about it.” he recommended that i 
should at least take a genetics course.  
i did, and i fell in love with the elegance 
and beauty of genetics.

WHAT MAKES THE STOWErS  
INSTITUTE A grEAT PLACE TO 
LEArN ABOUT SCIENCE? 

We are making an immense 
investment in the medical scientific 
community of the next generation by 
providing students with opportunities to 
do real science. i think you simply cannot 
learn science from betty crocker labs. if 
you want to follow a recipe, go into your 
kitchen and bake cupcakes. The fun 
stuff is when you get answers you don’t 
expect and learn from those experiences. 
one of the things i wish the community 
realized is just how many umkc,  

ku-edwards, rockhurst university, and 
ku-lawrence students we have in our 
labs — people who are going to go on 
to graduate school, medical school, and 
md/phd programs. 

ArE YOU ExCITED TO STArT THE 
NEW grADUATE PrOgrAM HErE  
AT STOWErS?

unbelievably so. it is such an incred-
ible new opportunity. i feel sometimes 
we’re not only creating a graduate 
school, but in some ways we’re reinvent-
ing graduate education. To me, this is an 
incredible challenge. and i love it.

HOW WILL THE STOWErS  
grADUATE SCHOOL BE DIFFErENT?

We’re looking for people who want 
to do science, who have already been 
successful in labs and know that’s what 
they want. We are not making decisions 
based on gpas and gres because num-
bers don’t define any of us. instead we 



Meiosis — a special type of cell division — 
cuts in half the number of chromosomes carried 
by an individual’s regular body cells. It allocates 
precisely one copy of each chromosome to 
each egg or sperm cell, thus ensuring that the 
proper number of chromosomes is passed 
from parent to offspring. And because  
chromosomes come in pairs — twenty-three 
sets in humans — the chromosomes must be 
properly matched before they can be divvied up. 

In a recent study, Stowers researchers shed 
light on how fruit fly chromosomes line up to 
prepare for meiosis. First, they gather their  
centromeres, the anchor points that control 
the separation of chromosomes when cells  
divide, in one corner of the nucleus. Once  
chromosomes have paired up — chromosome 
1 handed down from the mother with  
chromosome 1 handed down from the father 
and so forth — they initiate the formation of the 
synaptonemal complex, a “protein-zipper” that 
runs the entire length of each pair of chromosomes. 

“Understanding this and other mechanisms 
involved in meiosis is important because of the 
crucial role meiosis plays in normal reproduction 
— and the dire consequences of meiosis gone 
awry,” says Stowers Investigator r. Scott Hawley, 
PhD. “Failure of the meiotic division is prob- 
ably the most common cause of spontaneous 
abortion and causes a number of birth defects 
such as Down syndrome.” si

in a nUtshell

pairing up: how  
chromoSomeS find 
each other
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ask students to tell us about the research they’ve done. We want 
to know how well they can describe it, and it gives us a chance 
to assess their critical thinking skills.

LOOKINg TWENTY YEArS DOWN THE rOAD, WHAT  
DO YOU HOPE THE INAUgUrAL CLASS OF STOWErS 
INSTITUTE grADUATES WILL HAvE DONE FOr  
MEDICAL rESEArCH?

my hope is that twenty years from now we will be  
looking at scientists who have made transformative advances 
in terms of biology. They’ll be researchers who have completed 
a phd here, gone on to become postdocs at really good 
places, started their own labs, and are out there doing really 
exciting, important science.

HOW DO YOU vIEW YOUr rOLE AS A MEMBEr OF THE 
NATIONAL ACADEMY OF SCIENCES?

it is a tremendous honor — literally one of the most amazing 
events in my life — and i think there is a responsibility that comes 
along with it. The academy plays an important role in issuing  
reports on the status of american science, especially how specific 
scientific issues are taught and how they impact the general 
public. i really look forward to participating in that process.

WHAT ArE SOME OF YOUr INTErESTS OUTSIDE THE 
LAB? DO YOU SEE THEM AS SEPArATE CrEATIvE  
OUTLETS, Or DO THEY COMPLEMENT YOUr WOrK?

i can’t separate any of it. i’ve been working on a novel for a 
really long time, and i write a lot of poetry. Writing is an opportunity 
for me to try to realize how words are connected to thought. it’s 
really incredibly valuable, and it’s similar to what i get from art, 
literature, and even bird-watching. my wife and i have taken  
up bird-watching recently, and observing living systems is  
phenomenal to me.

WHAT KEEPS gETTINg YOU OUT OF BED  
EvErY MOrNINg?

The coolness of experiments. it’s an amazing thing to  
actually have the resources and tools at your disposal to come 
up with ideas and test them. To be able to go into the lab and say, 
“you know, it would be really interesting to look and see if...” This 
job gets better every day. i’m more excited about doing science 
now than i’ve ever been. si

WEB SPECIAL:  Watch an animation of chromo-
somes pairing up as they prepare for meiosis. 
stowers.org/stowers.org/meiosis-video

The study appeared in the november 8, 2011,  
issue of Current Biology
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in their latest 
study, stowers 
investigator 
linheng li, 
phd, and his 

team identified 
three distinct 

molecular 
mechanisms that 

cooperatively drive 
stem cell renewal in  

hematopoietic stem cells.  
applying their insight to stem cells isolated 

from mouse bone marrow, the researchers successfully  
expanded hematopoietic stem cells a hundredfold in the lab.

The transplantation of human hematopoietic stem cells 
isolated from bone marrow is used in the treatment of anemia, 
immune deficiencies, and other diseases, including cancer. 

however, since bone marrow transplants require a suitable 
donor-recipient tissue match, close to one in three patients who 
could benefit from stem cell transplant  — and as many as ninety- 
five percent of nonwhite patients — never find a suitable match.  

hematopoietic stem cells isolated from umbilical cord blood 
could be a good alternative source. readily available and  
immunologically immature, they allow the donor-recipient 
match to be less than perfect without the risk of immune rejection  
by the transplantee.  unfortunately, their therapeutic use is 
limited since umbilical cord blood contains only about one-tenth 
of the stem cells found in bone marrow. 

“being able to tap into stem cells’ inherent potential for  
self-renewal could turn limited sources of hematopoietic stem 
cells such as umbilical cord blood into a readily available stem 
source with significant clinical impact,” says li, while cautioning 
that his team’s findings have yet to be replicated in human cells. 

The study was published in the september 15, 2011, edition of Genes &  Development.

AdulT  sTem cells flouRish  in  The  lAb

on cue

si

an assembly of transcription elongation 
factors, known as the super elongation 
complex, or sec, assists in triggering 
the paused rna polymerases to start 
transcribing the gene ahead, found 
stowers investigator ali shilatifard’s 
team and their collaborators in robb 
krumlauf’s lab. 

Transcriptional control by rna 
polymerase ii (pol ii) is a tightly  
orchestrated, multi-step process that 
requires the concerted action of a large 
number of players to successfully 
transcribe the full length of genes. for 
many years, the initiation of transcription 
— the assembly of the basal transcription 
machinery at the start site — was 
considered the rate-limiting step. “We 
know now that the elongation step is a 

major node for the regulation of gene 
expression,” says shilatifard, phd. “in 
fact, we have shown that mislocated 
elongation factors are involved in the 
pathogenesis of infant acute lympho-
blastic and mixed lineage leukemia.”

 mixed lineage leukemia is caused by 
a chromosomal translocation of 
the gene named mll, resulting 
in its fusion to a seemingly 
random collection of other 
genes. although the 
translocation partners 
don’t share any obvious 
similarities, they all create potent 
leukemia-causing hybrid genes. in  
an earlier study, shilatifard and his 
colleagues had identified the sec as 
the common denominator shared by 

all mll-fusion proteins, explaining  
how the accidental activation of 
developmentally regulated genes as  
a result of these mll translocations 
could lead to leukemia.

The study appeared in the July 15, 2011,  
issue of Genes &  Development.

si

JusT lIke orChesTra MusICIans waITIng for TheIr Cue, rna PolyMerase II 

MoleCules are PoIseD aT The sTarT sITe of Many DeveloPMenTally ConTrolleD 

genes, waITIng for The sIgnal To Play TheIr ParT In The genoMIC syMPhony.  

all steM cells–regardless of their source—share the reMarkable capability to 
replenish theMselves by undergoing self-renewal. yet, so far, efforts to grow 

scarce heMatopoietic (or blood-forMing) steM cells in sufficient nuMbers  
for use in therapy have been Met with liMited success.

The study appeared in the november 8, 2011,  
issue of Current Biology



in a nUtshell

one for you,  
 one for me
each time a cell divides — and it takes millions of cell  
divisions to create a fully grown human body from a 
single fertilized cell — its chromosomes have to be  
accurately divided between both daughter cells. 
assistant investigator sue Jaspersen, phd, and her 
collaborators used, ironically enough, the single-celled 
organism Saccharomyces cerevisiae — commonly 
known as baker’s yeast — to gain new insight into 
the process by which chromosomes are physically 
segregated during cell division. 

The stowers researchers found that a protein known 
as mps3 not only ensures that cells have two functional 
spindle pole bodies, which generate the mitotic spindle 
apparatus that helps pull the chromosomes apart, but 
also that both spindle pole bodies are properly anchored 
in the nuclear membrane. 

“When you enter mitosis, you need to have two 
spindle pole bodies on which you can pull the  
chromosomes. if you don’t, the probability of errors in 
chromosome segregation increases exponentially,” 
explains Jaspersen. “even small mistakes can lead to 
birth defects, genetic instability, and cancer.”

unlike dna molecules, which serve as templates for 
the production of identical copies, the spindle pole body 

is a large protein structure 
composed of soluble 
proteins and so-called 
integral membrane proteins, 
which are anchored in the 
nuclear envelope. When the 
researchers introduced a 
specific mps3 mutation into 
yeast cells, they found that, 

although their dna had been duplicated, these cells had 
multiple duplication defects, including blocking insertion 
of the spindle pole body into the nuclear envelope.

What was most striking, however, was that nearly 
every cell examined had nuclear membranes that were, 
essentially, overgrown — with two to eight layers of 
nuclear envelope, and multiple lobes and extensions 
— instead of a simple spherical structure, suggesting 
the mps3 was remodeling the nuclear membrane to 
accommodate the spindle pole body. si

The study was published in the november 17, 2011, 
issue of PLoS Genetics.

When the going gets tough, yeast 
cells can loosen the reins on their 
genome, discovered stowers 
investigator rong li, phd, and her 
team, readily acquiring or losing 
whole chromosomes to enable 

rapid adaptation.  
most often associated with 

cancer and developmental defects, 
chromosome instability, or aneuploidy,  

is generally detrimental to the integrity of  
a multicellular organism. yet, from a single 
cell’s perspective, an abnormal number of 
chromosomes is not necessarily a bad 
thing. many wild yeast strains and their 
commercial cousins, used to make bread  
or brew beer, have adapted to their living 
environs by rejiggering the number of 
chromosomes they carry. 

“cells with a regular set of chromosomes 
are optimized to thrive under ‘normal’ 
conditions,” says li. “in stressful  
environments, additional or missing 
chromosomes can confer a distinct 
advantage on cells when it comes to 
finding creative solutions to roadblocks 
they encounter in the environment.”

known as adaptive genetic change, the 
concept of stress-induced genetic variation 
first emerged in bacteria and departs from a 
long-held basic tenet of evolutionary theory, 
which holds that genetic diversity — evolu-
tion’s raw material from which natural 
selection picks the best choice under any 
given circumstance — arises independently 
of hostile environmental conditions.

The observation of stress-induced 
aneuploidy in yeast cells casts the molecular 
mechanisms driving cellular evolution into 
a new perspective and may help explain 
how cancer cells elude the body’s natural 
defense mechanisms or the toxic effects of 
chemotherapy drugs.

The study was published in the January 29, 2012,  
online issue of Nature.

Rebalancing  
THE gENOME 
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si

cellS trying to 
keep pace with  

a conStantly  
changing  

environment 
muSt Strike a 
fine balance 

between  
maintaining 

their genomic 
integrity and 

allowing  
enough genetic 

 flexibility to 
adapt to new 

conditionS. 
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successful gene expression requires the concerted 
action of a horde of gene regulatory factors. long 
overshadowed by bonafide transcription factors, co-
activators—the hangers-on that facilitate transcrip-
tion by docking onto transcription factors or modify-
ing dna packaging—have recently come to the fore. 
the highly conserved co-activator saga, short for 
spt-ada-gcn5-acetyl transferase, is one of them.

best known for lending a helping hand during the early steps 
of transcriptional initiation in yeast, a collaboration between 
stowers researchers susan abmayr, phd, and Jerry Workman, phd, 
uncovered that saga also plays an important role in tissue-
specific gene expression in fruit flies. When senior research 
associate vikki Weake, phd, who led the study, determined the 
composition and localization of the saga complex in muscle 
and neuronal cells of late stage embryos of the fruit fly  
Drosophila, she found that saga was associated with considerably 
more transcription factors in muscle compared to neurons.

in an unexpected twist, 
the team detected saga 
together with polymerase as 
the promoters of genes that 
appear not to be transcribed 
and that therefore may 
contain a paused, or stalled, 
polymerase. paused rna 
polymerase ii, preloaded 
at the transcription start site and ready to go at a moment’s 
notice, is often found on developmentally regulated genes.

 “pausing is not as prevalent in yeast as it is in multi-cellular 
organisms,” explains Workman. “it allows genes to be  
synchronously and uniformly induced. The presence of  
saga with polymerase that has initiated transcription but is 
paused prior to elongation suggests a prominent function for 
saga in orchestrating tissue-specific gene expression.”

THe uNfolDING SAGA of  
TRANScRIPTIoNAl co-AcTIvAToRS

our bodies are perfecTly capable of 
reneWing billions of cells every day, 
buT fail miserably When iT comes To 
replacing damaged organs such  
as kidneys. 

using the flatworm Schmidtea mediterranea —  
famous for its capacity to regrow complete animals 
from minuscule flecks of tissue — as an eloquent 
example, research conducted in the laboratory of 
howard hughes medical institute investigator  
alejandro sánchez alvarado, phd, revealed how 
our distant evolutionary cousins regenerate their  
excretory systems from scratch. 

planarian protonephridia, which are distributed 
throughout a flatworm’s body, combine pressure 
filtration with filtrate modification similar to  
mammalian nephrons, the basic functional unit of 
kidneys. To study protonephridia’s development the 
researchers simply cut the animals’ heads off and 

watched how they regrew the missing body part, 
including excretory tubules, within a week. They 
found that protonephridial tubules originated from 
a precursor structure, which undergoes extensive 
branching morphogenesis, the same process 
that also shapes vertebrate organs such as lung, 
kidneys, or mammary glands. 

“We take it for granted that we go to bed with 
two sets of fully functional kidneys and that we 
wake up with them the next morning, but we don’t 
understand the fundamental processes that give 
rise to this very well choreographed maintenance 
of an organism’s form and function,” says sánchez 
alvarado. “We can now start to use planaria as a 
model to begin to understand how adult animals 
maintain their form and function over a very  
long time.”

The study was published in the august 2011  
issue of Development. 

fRom WoRm To mAn

 The study was published in the July 15, 2011, issue of Genes &  Development.

si

si
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graduate students are budding scientists 

in training acquiring the skills to become 

independent thinkers and successful 

researchers. but they are also an integral 

part of the hands-on workforce, bringing 

enthusiasm, talent, and fresh perspective 

to the bench.

When guangbo chen  talks about his research, 
eyes sparkle, hands fly, and the unexpected growth 
patterns of his research subjects — millions and 
millions of yeast cells —  quickly turn into “a situation.” 
in vivid detail, the graduate student training with 
stowers investigator rong li, phd, describes visual 
observations that made him stop and think. in fact, 
it was a puzzling detail in the appearance of yeast 
cells he was growing in the lab that directly led him 
to the last piece of evidence for the Nature paper 
he just published. (for more detail, see page 14). 

chen trained his visual sense early on. While 
growing up in china, he took regular art classes 
and was thrilled when one of his paintings was 
chosen to be included in a group exhibition in 
Japan. but it was his mother, a practicing internist, 
who regularly brought her young son with her to 
the clinic, who drove home the importance of careful 
observations. “she was very good at looking at 
patients and data to figure out what was going on 
inside them,” says chen. 

chen’s father, an engineering professor whose 
life was derailed by the cultural revolution when 
he was banished to the countryside for more than 
a decade, emphasized the importance of hard facts 
and actions versus ideology. “a lot of dinner table 
conversations focused on the value of doing science 
versus talking ideology,” remembers chen, which  
reinforced his decision to pursue a career in 
research. “science is the most powerful way to 
change the world.”

GuanGbo Chen
The power of observation

scientiFic scions
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photo credit:  guangbo chen



after graduating with a biology major from fudan 
university in shanghai, chen enrolled in the interdisciplin-
ary graduate program at the university of kansas medical 
center in 2007. but before traveling to the united states, 
he indulged his adventurous streak and embarked on a 
solitary bike ride through shangri-la, a primarily Tibetan 
county in southwest china that was renamed in 2001 
in honor of the fictional land of shangri-la in the 1933 
James hilton novel Lost Horizon. 

“for me, long distance bike rides are a great way to 
explore the world,” says chen. “it gives you time to take in 
the vistas, to see the mountains, the rivers and the people.” 
These days, he’s no longer satisfied with looking at  
mountains. instead, he prefers to summit them. Two years 
ago, he climbed to the top of handies peak, an awe-inspiring 
fourteener in the rocky mountains, where he proposed 
marriage to his girlfriend. 

The same intrepid attitude serves chen well in the lab, 
where he isn’t afraid of asking the big questions. “When i 
joined rong’s lab, i wanted to study how whole genomes 
respond to their environment,” he says. 

after three years of chipping away at the project, chen’s 
keen eye sealed the deal. When he grew some of his 
stress-adapted yeast cells under favorable conditions, he 

noticed their irregular surface. baffled by what he saw,  
he launched a large-scale investigation assisted by  
the stowers’ famously supportive core facilities and 
research advisors. 

“The cooperation not only improved the efficiency by 
combining different expertise,” says chen, “but it was also 
an important learning process for me. When chris seidel 
helped us analyze the microarray data, i began to appreciate 
the power of computation in biology, and decided to take 
his course on genomics.”   

before long, chen was able to show that under stressful 
conditions yeast cells’ genomes become unstable, readily 
acquiring or losing whole chromosomes to enable rapid 
adaption. “from an evolutionary standpoint, it is a very  
interesting finding,” explains chen. “it shows how stress  
itself can help cells adapt to stress by inducing  
chromosomal instability. meanwhile, it may also help  
us to understand the root of genomic instability in other 
circumstances, such as cancer.” 

after his successful scientific premiere, the scientist-in-
the-making is ready for more. “i really enjoy the  
investigative process,” says chen. “The high stakes of  
resolving ‘why’ in biomedical research makes it an  
exhilarating adventure.  i love adventure.”

17
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“We are actively recruiting promising 
students from around the world to pursue  
innovative and creative research in the 
biological sciences,” says ana pedraza, phd,  
head of student affairs for The graduate 
school. “in addition to scientific maturity and 
demonstrated research experience, we look 
for curiosity and a strong enthusiasm for 
science that can carry prospective students 
through for the duration of their  
graduate studies.”

The first semester of the program will be 
comprised of intense modular courses that 
emphasize critical reading and writing while 
exposing students to a wide range of 
techniques to solve basic biological 
problems. The second semester will consist 
of three rotations through stowers 
laboratories, which broadens students’ 
knowledge of research conducted at the 
stowers institute and enables each student 
to choose a dissertation laboratory. 

Thereafter, students will pursue their 
doctoral research in a dynamic and 
prestigious stowers laboratory, while 
continuing to receive extensive support 
from a mentoring faculty member and  
The graduate school office. The program 
strives for degree completion within five 
years from matriculation.

“The graduate school of the stowers 
institute for medical research will offer its 
students a unique education that will 
prepare them to be strong, creative, and  
independent researchers,” says r. scott 
hawley, phd, dean of The graduate school. 

excellence in research does not 
happen in isolation. it is clear 
that cooperation and  
collaboration of researchers 
worldwide now drives the 
search for answers to scientific 
questions, which in turn drives 
the competition for highly 
prestigious external fellowship 
funding. three young stowers 
researchers were the 2011 

recipients of just such awards.  

Jamie dyer, phd, a postdoctoral 
research associate in the lab of stowers 
investigator Jerry Workman, phd, 
received a ruth l. kirschstein national 
research service award. The three-year 
fellowship supports dyer’s research into 
the function of myeloid leukemia factor 
(mlf), which is mutated in myelodys-
plastic syndrome and acute myeloid 
leukemia. as little is known about how 
mutated mlf proteins drive the 
formation of cancer, dyer’s research 
aims to determine the role of mlf in 
normal and cancerous cells.

predoctoral researcher ram kannan,  
a member of the baumann lab, was 
awarded a two-year american heart 
association fellowship to identify factors 
that promote the processing of the rna 
component of telomerase using the 

fission yeast S. pombe as a model 
system. Telomerase helps maintain  
the ends of chromosomes, which 
shorten with every cell division. under- 
standing telomerase biogenesis and 
why shorter telomeres are strongly 
correlated with various cardiovascular 
disorders (cvd) may improve cvd 
diagnosis and treatment. 

a senior research associate in the 
ron yu lab, sachiko haga-yamanaka, 
phd, received a two-year fellowship from 
the Japan society for the promotion of 
science, which is awarded to Japanese 
postdoctoral scientists conducting 
research at foreign institutions. The 
award supports yamanaka’s research 
into the neural mechanism underlying 
innate and learned social behaviors 
guided by the mouse vomeronasal 
system, a small sensory organ found in 
the noses of all terrestrial vertebrates 
except higher primates. although, as a 
species, human beings no longer rely on 
pheromones in social communications, 
dissecting the neural circuitry behind 
these important functions of the brain 
may lead to a better understanding of 
how the brain works and to possible 
treatments for neurological diseases.

Global reach
the graduate School of the 

StowerS inStitute for medical  

reSearch iS preparing to  

welcome itS firSt claSS of 

StudentS to itS phd program  

in biology in the fall of 2012. 

scientiFic scions

reSearch excellence rewarded 
with three prestigious fellowships

si

si

From left to right:  
Sachiko Haga-Yamanaka,  
Ram Kannan, and  
Jamie Dyer.
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the spotlight

The 2011 William b. neaves award 
was presented to assistant investigator 
marco blanchette, phd, and associate 
investigator kausik si, phd, who teamed 
up to explore how the internal state of an 
organism impacts the memory storage 
machinery at the molecular level.

memories are formed when a series of 
biochemical events induce changes in the connection 
points or synapses between neurons (see also page 
8). Which experiences are singled out to be stored as 
long-lasting memories depends on the value  
attached to the experience as well as the motivational 
state of the organism. 

“but how the external experience and the internal 
state interact at the molecular level to convert some 
experiences into long-lasting memories is still largely 
unknown,” explains si, a neurobiologist, who uses fruit 
flies to study the molecular basis of long-term memory. 

preliminary findings led si to suspect that a process 
known as alternative splicing may play a crucial role in 
determining which short-term memories are  

transformed into stable long-term memories.  
alternative splicing  —  a carefully regulated  
adaptation of a routine rna-editing step — enables a 
single gene to code for multiple proteins by snipping 
out long stretches from transcribed messenger rna. 
To explore his hypothesis further, si turned to stowers 
colleague blanchette, an expert in rna processing. 
Together they will take a closer look at the role of 
alternative splicing in long-term memory.

established in honor of  William b. neaves, phd,  
president emeritus of the stowers institute for medical 
research, the award was designed to encourage and 
support stowers researchers who wish to pursue  
innovative, high-risk research projects with the  
potential for broad impact.

Marco Blanchette, PhD

Bill Neaves, PhD, president emeritus  
of the Stowers Institute and newly elected 
member of the American Academy of  
Arts and Sciences, adds his name to a  
rarefied list of some of the world’s most  
accomplished leaders from academia, 
business, public affairs, the humanities,  
and the arts. 

Founded in 1780 by President John 
Adams, James Bowdoin, John Hancock,  
and other scholar-patriots, the American 
Academy of Arts and Sciences is one of the 
nation’s most prestigious honorary societies.

William b. neaves inducTed inTo  
The american academy of arTs and sciences      

si

Marco Blanchette, PhD

 JoinT pRoJecT by sToWeRs ReseARcheRs  
blAncheTTe And si  Wins  
 2011 WilliAm b. neAves  
   AWARd
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the spotlight

Associate Investigator and developmental biologist 
Matthew C. Gibson, PhD, has been named the recipient 
of the 2011 Hudson Prize by the M.R. and Evelyn 
Hudson Foundation. Through the Hudson Prize, the 
Texas-based foundation recognizes and supports the 
work of outstanding early career scientists at the 
Stowers Institute for Medical Research. 

Gibson, whose research focuses on early  
embryonic development, received a one-time grant 
of $50,000 to expand his research into the control  
of cell division in epithelial cell layers. Epithelia are 
closely packed and highly organized tissue layers  
that cover all internal and surface areas of the body. 

Throughout his scientific career, Gibson has been 
particularly interested in understanding animal 
development through the lens of epithelial architecture. 
How are polarized cell layers constructed and 
maintained, for example, and how do they influence 
developmental processes? As a postdoctoral fellow, 
he discovered an unexpected role for the signaling 

molecule BMP in controlling the shape and fate of 
epithelial cells that form fruit fly wings. 

From there he turned his attention to a very  
different venture: to define mathematical principles 
governing how polygon-shaped cells pack into 
rapidly proliferating epithelial sheets. Surprisingly, no 
single set of genes regulates this process. Instead, 
Gibson’s work shows that simple mathematical  
rules govern the shape and sidedness of dividing 
epithelial cells.

At the Stowers Institute, Gibson’s lab has continued 
to focus on epithelial biology, recently demonstrating  
the mechanism underlying nuclear movements 
during epithelial cell division.  Separate lines of inquiry 
have explored the control of epithelial growth, and 
have also demonstrated that polygonal cell packing 
can influence the spatial orientation of cell division in 
tissues as different as fruit fly larvae and cucumber 
epidermis.  

andrei kucharavy, a bioinformatics student 
at the prestigious l’ecole polytechnique 
in paris, has been selected to receive the 
grand prix de stage de recherche de l’ecole 
polytechnique for the work he performed 
during his three-month summer internship at 
the stowers institute. The honorary award is 
given annually to six students who perform 
exceptional interdisciplinary work during their 
research internships. 

during his time at stowers, kucharavy 
worked closely with arcady mushegian, phd, 
head of bioinformatics research, to probe the 
genomes of close relatives of Mycoplasma 
genitalium, the microbe that mushegian had 
used as the starting point to determine the 
smallest set of genes an organism needs to 
survive in an experimental environment.

“ecole polytechnique students are known 
for their excellent training in science and 
mathematics, but andrei exceeded all 
expectations,” said mushegian. “i am sure 
we will hear more about his successes in the 
near future.”

kucharavy also worked with research 
advisors Jay unruh, phd, and boris rubinstein, 
phd, on developing a simulation of cell  
division mechanisms in budding yeast in  
collaboration with members of rong li’s lab.

“The team spirit at stowers was really 
great. never before have i seen a place where 
the collaboration among scientists was so 
easy and where ideas circulated so rapidly 
and easily,” says kucharavy, who also fondly 
recalls the daily sustenance provided by the 
stowers cafeteria’s breakfast burritos.  

STOWErS INTErN ANDrEI KUCHArAvY WINS grAND PrIx  
DE STAgE DE rECHErCHE DE L’ECOLE POLYTECHNIqUE

2011 hudson prize awarded  
To MaTThew Gibson

si

si
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The stowers institute’s 
commitment to the 

health of its employees 
and their families has 
been officially  

recognized with a 
CEO Cancer Gold  

Standard ™ accreditation.
“as an organization dedicated to 

improving human health through basic 
research, the stowers institute for medical 
research is proud to have received ceo 
cancer gold standard accreditation,” says 
david chao, phd, president and chief 
executive officer of the stowers institute. 
“We believe our efforts to improve human 
health begin with extending our mission 
to our employees by creating an  
environment that encourages a  
healthy lifestyle.”

The stowers institute was founded by 
James “Jim” e. stowers Jr. and virginia 
g. stowers. inspired by their personal 
experiences with cancer, the couple 
made it their mission to improve people’s 
lives through innovative approaches to 
the causes, treatment, and prevention 
of diseases, including cancer. The ceo 
gold standard accreditation proves that 
the stowers’ commitment to eradicating 
disease is an internal, as well as external, 
commitment to health.

The stowers institute commemorated its tenth anniversary and its historic 
ties to menorah medical center with a reception on october 4, 2011. The 
celebration opened with a presentation by stowers president and ceo  
dave chao, phd, who highlighted some of the institute’s remarkable scientific 
successes since its inauguration. speakers dick brown, chairman of the stowers 
institute board of directors, and event co-organizer gina kaiser, president of the 
menorah legacy foundation board, reflected on the tradition of commitment 
to community embodied both by menorah and stowers.

guests of honor included current and former leaders of the menorah 
medical center board; menorah medical staff and employees; representatives 
of the menorah medical center Women’s auxiliary and members of the board 
of the Jewish hospital foundation and the menorah legacy foundation.

The institute owes its spectacular location to the vision of its founders Jim 
and virginia stowers, but also to the relationship with menorah medical 
center.  in 1995, stowers purchased menorah’s former home and began 
converting the property into the cutting-edge research facility it is today.  

recognizing the hospital was a symbol of hope for many generations, the 
stowers family wanted to carry on that legacy by incorporating the main 
hospital building into the design of the stowers institute. They wanted it to 
become a symbol of hope for future generations.  

but these two institutions share more than just a physical location. during 
her remarks that evening, kaiser described the synergy between menorah and 
stowers via the Judaic concept of “tikkun olam,” or “healing the world.” 
menorah’s efforts to heal the sick, she pointed out, have been mirrored by 
stowers’ efforts to find lifesaving cures for debilitating diseases.

StowerS inStitute receiveS  
CEO CaNCEr GOLD  
StaNDarDTm  
accrediTaTion

anniversary Celebration with 
Menorah MediCal Center:  
past meets pResent

si

on camPUs

From left to right:  
Linda Sims, Arnold Brown,  

Gerre Minkin and Rodney Minkin.
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Matthew C. Gibson, PhD, is particularly interested in the genetic 
and physical processes that control the architecture of epithelia, which 
are highly organized layers of tissue that cover all body surfaces with an 
uninterrupted sheet of cells. Gibson started his scientific career defining 
the role of extracellular signals in regulating the growth and patterning 
of Drosophila imaginal discs, or flattened epithelial sacs that develop 

into different organs and appendages, such as 
eyes and wings, in adult fruit flies. 

 since joining the stowers institute in 2006, 
Gibson extended his studies to exploring the 
integration between processes of cell  
proliferation and morphogenesis (the elaboration 
of shape) in epithelia as diverse as fly wings 
and sea anemone tentacles. Most recently, he 
defined the mechanism underlying nuclear 
movements during epithelial cell division, and 
showed that geometrical interactions between 
neighboring cells can determine the spatial 
orientation of cell division.

matthew c. gibSon and kauSik Si promoted to aSSociate 
inveStigatorS, rong li renewed aS inveStigator

rong li, phd, whose multifaceted 
research program, relies heavily on 
high-end imaging coupled with  
computational modeling, explores 
how cells  —  bundles of bustling 
matter, in li’s words — impose order 
on seemingly loosely interacting and 
fluctuating components to accurately 
carry out complex tasks and specialized 
functions, time after time.

li’s findings cover a lot of ground 
and frequently force scientists to 
rethink long-held assumptions. for 
example, most recently she demonstrated that aging yeast cells don’t 
require an active transport system to keep age-related “junk” out of daughter 
cells, but instead rely on cell geometry and slow diffusion rates to ensure 
daughters’ youthful state.  she’s also found that mammalian oocytes rely on 
a powerful intracellular stream — instead of the more customary structural 
tethers — to position chromosomes far off-center to prepare for a highly 
asymmetrical cell division. 

kausik si, phd,  who moved to the 
stowers institute in 2005, uses fruit flies 
to study the biochemical basis of long-term 
memory. he was the first to suggest that 
a protein with prion-like properties may 
be at the center of a series of biochemical 
changes at the connection points between 
brain cells that form the basis for memory 
persistence. 

Working with the mollusc aplysia, a 
popular model system to study learning  
and memory, si and his colleagues later 
demonstrated that neuronal activity  
generates prion-like cpeb aggregates and, 
rather than poisoning a neuron like a real 
prion would, the transformed cpeb protein 
stabilizes connections between neurons. 
The latest study from his lab shows that, like 
aplysia cpeb, an activated fruit fly version 
called orb2 undergoes prion-like  
conformational changes, which are necessary  
to establish a persistent “memory trace.” si

si
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renowned developmental biologist Tatjana piotrowski, phd, and 
pioneering regeneration expert alejandro sánchez alvarado, phd, 
joined the stowers institute for medical research last year.

associate investigator piotrowski hails from the university of 
utah’s school of medicine, where she was an associate professor in 
the department of neurobiology and anatomy. she uses zebrafish 
as a model system to study early developmental processes such as 
collective cell migration, cell type specification, and stem cell biology. 

piotrowski is particularly interested in the development of hair 
cells, which detect water movement along the lateral line in fish. 
These hair cells are arrayed along the animal’s trunk and form the 
lateral line sensory system unique to aquatic vertebrates.  
deflection of those hair cells, which resemble the hair cells 
responsible for hearing in the human inner ear, enables fish to 
orient themselves and detect other organisms in the water.

her research uncovered a previously unappreciated role for glia 
— the nervous system’s support crew — in the regulation of hair cell 
precursor proliferation and functional maturation. piotrowski also  
identified several genes required for the coordinated migration of 
groups of cells, a process that is still poorly understood. 

at stowers, piotrowski will continue to use zebrafish to dissect 
the molecular programs governing the migration and differentiation 
of hair cell precursors. since fish hair cells — in contrast to hair cells  
in the inner ear of vertebrates — regenerate readily following hair  
cell death, she will use the same model system to gain a better 
understanding of the molecular and cellular basis of hair cell 
regeneration. 

“i am truly excited about being at the stowers institute,” says 
piotrowski. “my research on the mechanisms underlying sensory 
organ development and regeneration will benefit tremendously  
from the cutting-edge technology and unique resources available  
at the institute.”

piotrowski’s husband, howard hughes medical institute 
investigator alejandro sánchez alvarado, also hails from the 
university of utah, where he held the h.a. & edna benning 

professorship of neurobiology and 
anatomy. one of the world’s leading 
authorities on regeneration, investigator 
sánchez alvarado transformed the 
flatworm Schmidtea mediterranea  
— famous for its capacity to regrow 
complete individuals from minuscule body 
parts — from an unassuming, freshwater-
dwelling oddity into a powerful new model 
system for the study of regeneration. 

sánchez alvarado identified and  
 characterized dozens of genes and 
genetic programs that drive regeneration 
and ensure the anatomical and functional 
integration of newly made parts into older, 
pre-existing tissues. he showed that adult 
somatic stem cells are the only proliferating 
cell type participating in regeneration and 
generate the approximately forty different 
cell types found in an adult flatworm. 

“i am thrilled to be here,” says sánchez 
alvarado. “scientifically, there’s no better place to be. This is not only 
an outstanding opportunity to advance my laboratory’s planarian 
research program in particular, but also regeneration biology as a 
whole. i am planning to take full advantage of the unique environ-
ment the institute has to offer.”

piotrowski received her master’s degree from the university of 
Tübingen, germany, and her doctorate from the max planck institute  
for developmental biology in Tübingen. 

born and raised in caracas, venezuela, sánchez alvarado received 
a bs in molecular biology and chemistry from vanderbilt  
university in nashville, Tennessee, and a phd in pharmacology 
and cell biophysics from the university of cincinnati college of 
medicine in cincinnati, ohio.

sToWers insTiTuTe Welcomes  
TWo neW faculTy members

To learn more about Tatjana Piotrowski’s and  
Alejandro Sánchez Alvarado’s work:

http://www.stowers.org/faculty/piotrowski-lab
http://www.stowers.org/faculty/sánchez-lab

Alejandro Sánchez Alvarado

Tatjana Piotrowski

si
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liFetime contriBUtions
The information listed below represents contributions from, in memory 
of, or in honor of the following as of december 31, 2011. 

$10 Million+
pamela stowers

$1 Million+
american century investments foundation
from pamela stowers in memory of laura stowers

$500,000+
dunn family foundation
barnett and shirley helzberg 
margaret lichtenauer estate 
 
$100,000+
american century investments employees
cerner corporation (in kind) 
country club bank
The richard h. driehaus charitable lead Trust 
frederick and louise hartwig family fund  
felix and helen Juda foundation
Tom and nancy Juda foundation 
James kemper Jr.   
david and Wendy Welte 
hank young (Gameface book proceeds)

$50,000+
richard and Jeanette brown
William and priscilla neaves
polsinelli shughart pc
James stowers iii
roderick and linda sturgeon

The stowers Institute’s scientific effort is made possible by the 

proceeds we receive from our hope shares endowment. The 

Institute welcomes contributions to the endowment in any 

amount. Individual or cumulative contributions of $1,000 or 

more establish a hope shares account, which can be opened  

in your name or in memory or honor of someone you love. 
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$25,000+
mildred e. coats Trust 
Je dunn construction company  
(in kind) 
irving kuraner 
labconco corporation 
menorah medical center inc.  
(in kind)  
rubin postaer and associates 
from marilyn prewitt Trust in memory 
of marilyn prewitt
in memory of robert ruisch Jr.
Jonathan and cyndi Thomas 
John and shirley Wagner 
from bruce and laurie Wimberly  
in memory of virginia Wimberly            
 

$10,000+
enrique chang and catherine farley
david chao and Julia Zeitlinger 
cisco systems inc.
in memory of James and  
eleanor drake
Webb gilmore 
gilmore and bell 
ruth c. hill Trust
allan and margot huber
ibm
brian Jeter 
in memory of carlo Jonathan 
Jack and rena Jonathan
from Jim and virginia stowers  
in memory of felix Juda            
david and susan keefer
in memory of helen kirby
from bo kreiling in memory  
of helen Jayne kreiling  
in memory of helen lebens
bill and peggy lyons
barbara marshall
mark and martha miller 
mistler family foundation

amy noelker 
Tom and Jeanne olofson
The J.b. reynolds foundation
landon rowland, kansas city  
impact fund
sanders morris harris 
in memory of richard smith,  
Wendell smith, and laura stowers
rick and betsey solberg
kathleen stowers-potter
david and Jeannine strandjord
bryon Thompson  
in memory of vernon voorhees ii
michael and louise Zolezzi 
   

$5,000+
clay blair family foundation
mary breed brink
cancer golf association 
david and nancy dilley
from drs. James griffin iii  
and margo denke in memory  
of James griffin Jr. 
irv and ellen hockaday 
Thomas kmak family 
dawn lind 
lucent Technologies (in kind)
catherine netherland 
from John and susan mcmeel  
in memory of John o’day
in memory of albert otten  
and William ellis 
robert and Jan peterson 
don and george-ann pratt          
austin and laura Wilson 

$1,000+
herbert and estelle adler
alexander family foundation 
don and christine alexander 
from rob aneweer in memory  
of dave and Jim aneweer

elmer and verna armbruster 
malcolm and kathy aslin
donald and margaret austin
from michael and dana schaadt  
in memory of carol barry and   
herbert schaadt 
paul Jr. and Joan bartlett 
Jonathan bauman 
Janice beatty
from bert and Joan berkley 
in memory of kitty berkowitz  
and Janice mcinrath
from Jim and virginia stowers  
in memory of arthur brand          
gregory broome 
in memory of carol ann brown
mary Jo browne 
in memory of evelyn “lovey” byrer
michael and gretchen carter 
shirley christian 
in memory of alice “penny” cohn
gilbert and lois cole
from lauren and ryan contillo and   
kathleen stowers-potter in memory   
of lawrence Joseph contillo 
from cathryn and Jay linney  
in memory of William cordes
from frederick coulson iii in  
memory of frederick coulson Jr. 
Jody craven 
alan critchell 
phillip davidson 
in memory of Walter day
from Jim and virginia stowers  
in memory of Walter day          
marshall and Jill dean 
in memory of carol denicole
in memory of mark dover
Terrence and peggy dunn
in memory of dana eckles
in memory of William edwards
ron and June estabrook 
Joseph fairfax 
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Jill farrell 
banning flynn  
from david ford in memory  
of Theresa ford
from brett hart in memory  
of Theresa ford
from stephen Thune in memory  
of Theresa ford 
Jody anne frederickson 
abby freeman 
William and laura frick  
foundation fund
stephen garcia 
The William george family  
charitable Trust 
marsha and Jules goldman 
samuel goller
samuel goller and melody goller
stephen and patricia gound 
laura greenbaum 
mary louise greene 
edward Jr. and Jody griffin 
richard and andrea hall 
bernard hamblin 
andrea lynn hazle 
henson Trust fund 
from betty henson in memory  
of paul henson
from Jim and virginia stowers  
in memory of paul henson         
John and connie hoye 
in memory of estelline huey
robert and lynette Jackson
harrison Jedel 
Jeff Johnson 
leroy larsh Johnson  
sandra kasahara 
otto and margarete katke  
charitable foundation 

kelly kerr 
mark killen
in memory of gary kostuke  
bob and myrna krohn 
kuhn and Wittenborn advertising
from kathie nelkin in memory  
of edward lane
The linney family foundation 
from Jim and virginia stowers  
in memory of Jane lundgaard
linsley and Jane lundgaard 
patricia mansker 
mary kay mcphee 
from Thomas and Janet ink  
in memory of hazel meany 
robert and shirley meneilly 
brendan murray
kathleen nelson 
Jeannette nichols 
Jennifer noland 
stephen novak 
in memory of caryn lisnek    
o’connell
frank leo o’gara 
James olson 
parris dobbs spirit of  
The heart fund 
robert pearson
from Jim and alex potter, lauren   
and ryan contillo, and kathleen   
stowers-potter in memory of   
James William potter
from michael green in memory  
of mary lee pricco
michael J. rainen family foundation 
katherine richardson 
isabelle berry reed  
revocable living Trust 
craig and maryanne roepke 

felix and carmen sabates 
gale sayers 
norma schank 
larry schmidt 
from Jack searcy in memory  
of barbara searcy   
gino and paetra serra
daniel shiffman 
in memory of elanor smith 
darrell and marjorie spaedy 
in memory of paul stoffel  
and aimee stoffel
robert and kathleen stout
from sierra aviation in honor  
of Jim and virginia stowers  
michele stowers
from merriman foundation  
in memory of pam stowers
mark a. susz revocable Trust
Ten Ten foundation 
in memory of honorable  
elwood Thomas
harold and ruthie Tivol
robert and roselle Tomsovic 
charles and carol diane Tritschler 
david Tucker 
John and ollie urie 
margaret van Wagoner 
howard and frances vaughan  
charitable foundation 
dennis and sally von Waaden 
Jean Weitzmann 
John Whitten   
Jon Zindel



Every attempt has been made to ensure the accuracy of the above list. 
In case of error or omission, the Stowers Institute wishes to be advised.

For more information on how to establish a hope Shares account, 
please visit www.stowers.org/support or call (816) 926-4065.

in 2011, contributions were received 
from, in memory of, or in honor of the 
following:

$10 Million+
pamela stowers

$10,000+
american century investments   
foundation
richard and Jeanette brown
david chao and Julia Zeitlinger
James kemper Jr.
mistler family foundation
rubin postaer and associates
roderick and linda sturgeon
david and Wendy Welte

$5,000+
enrique chang and catherine farley 
david and susan keefer
William and priscilla neaves
catherine netherland
James stowers iii

$1,000+
Jonathan bauman
Janice beatty
alan critchell
phillip davidson
stephen and patricia gound
irv and ellen hockaday
allan and margot huber
John and connie hoye
William kreiling
labconco corporation
linney family foundation
barbara marshall
amy noelker

parris dobbs spirit of the heart fund 
robert and Jan peterson
don and george-ann pratt
marilyn prewitt Trust
david and Jeannine strandjord
david and eden Thorne
Jean Weitzmann
John Whitten

up to $999
anonymous 
michele barbeck
larry bingham
stephen campbell
lewis and mildred chadderdon
fred coulson iii
nadine dean
dorothy denny 
doan duong
mary lea easton
denise and Wayne edwards
shanon elliott 
sean ensminger
gretchen evans
Joseph fairfax
rory and lori fender
Jane foreman
abby freeman
cynthia gassman
Jeanne greenwald
edward and Jody griffin Jr.
cynthia hensley 
Joseph hogan
norma holder
barbara irick
Thomas and kathleen Jantsch
kelly kerr
in care of liberty mutual foundation

franklyn and lucille lindauer
keith and connie lindeman
mary lizar
narendra luhar
greg markovich
scott marolf
susan mccune
John and susan mcmeel
frances madelyn meany
debra morris
from kurt and barbara Johnson in   
memory of lindsey morris-elwood
from The fabulous book club babes  
in memory of lindsey morris-elwood
Jennifer noland
frank o’gara
michael raddie
katherine richardson
barbara roach
vivien schlozman
larry schmidt
daniel shiffman
William shilling
bruce and celia solomon
spahr family 
kevin stone
robert and kathleen stout
association for corporate growth  
in honor of Jonathan Thomas
Jonathan and cyndi Thomas
stephen Thune
from herbert and estelle adler  
in honor of mr. and mrs. alan  
Weinberger 
bob Weisensee
robert and diana Williams
Jessica Witt
William Wong
lorna Wright

2011 contriBUtionssi
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backstage pass
Zebrafish, rather unassuming one-and-a-half-inch-long striped creatures, take center stage in 
the labs of many Stowers investigators. researchers prize zebrafish for their transparent em-
bryos that enable them to follow the development of tissue and organs in microscopic detail, 
but also as a valuable model system to study the development of human disease. Behind the 
scenes, a team of specially trained aquatics experts cares for the fish in a state-of-the-art facility, 
raising them on a homegrown diet of single-celled paramecia and brine shrimp. 

ZebrafiSh by the numberS

260,000 
gallons of water filtered and re-circulated each day

25,000 
size of the current zebrafish population

14,000 
number of breedings set up in 2011

8,000 
number of manual water quality tests performed annually

2,086  
number of tanks holding fish

228  
number of zebrafish strains housed in the aquatics facility

200 
average number of eggs per clutch

150 
gallons of paramecia grown for food annually

108 
pounds of brine shrimp eggs hatched for fish food

37 
pounds of processed dry food fed to fish

2.5 
average lifespan in years
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1000 E. 50th Street 
Kansas City, Missouri 64110 
Tel: (816) 926-4000 
Fax: (816) 926-2000 
www.stowers.org

Address Service Requested

To make a significanT  

conTribuTion To humaniTy 

Through medical research  

by expanding our under-

sTanding of The secreTs  

of life and by improving  

life’s qualiTy Through  

innovaTive approaches  

To The causes, TreaTmenT, 

and prevenTion of diseases.

OuR MiSSiOn:

AlThOugh ThE Tiny STARlET SEA 
AnEMOnE nEMATOSTEllA vECTEnSiS 
OCCupiES OnE OF ThE lOwER  
bRAnChES On ThE TREE OF liFE, iTS 
gEnOME iS SuRpRiSingly SiMilAR TO 

OuR Own. ASSOCiATE invESTigATOR 
MATThEw gibSOn, phD, TAKES ADvAnTAgE 

OF nEMATOSTEllA’S SuRpRiSing DEgREE  
OF gEnOMiC COMplExiTy TO STuDy ThE 

EvOluTiOnARy hiSTORy OF gROwTh COnTROl.  


