
Giving Opportunities 

Post-Doctoral Fellowships | $2 million/$125,000

Fellowship funds will allow us to attract the most gifted trainees to our 
program. Graduate and post-doctoral fellows work alongside faculty 
to help gain traction on promising research problems. Often called the 

“engines” of research laboratories, post-doctoral fellows are mentored 
by faculty as they refine their ideas, define strategies, and develop 
graduate students through teaching in the classroom and the lab.

Seed Grants | $250,000+

Seed funding for early-stage research launches new projects and allows 
for the collection of “proof of concept” data needed to apply for follow- 
on funding from traditional sources such as the NIH. Competitive seed 
grants fuel pure innovation—the high-risk, high-reward ideas that open 
up new realms of discovery and spark biomedical breakthroughs.

Disease-Specific Research | Varying Gift Amounts

Research funds can be earmarked to accelerate any of the multiple 
research efforts currently underway or help to launch a novel line of 
inquiry. Research funds allow faculty to pursue new opportunities, 
advance projects at critical stages, and expand current projects. 
Typically, the cost of a research project can range from several hundred 
thousand to more than a million dollars, but gifts of all amounts are 
appreciated to move the research forward. 

General Program Support | Any Amount 

Discretionary support for Dr. Chang will enable him to strategically invest 
in the most promising research projects. Given the entrepreneurial nature 
of his work, it can be a challenge to predict how projects will evolve 
from year to year. General program support provides the flexibility 
Dr. Chang and his team need to continue their rate of discovery. 
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Only two percent of the billions of lines of data in the human genome 
directs cells to create the proteins needed to build bodies and commu-
nicate with other cells. For decades, researchers focused on that small 
percentage and labeled the rest—the genetic data that did not code for 
proteins—as “junk DNA” that could be ignored. Howard Chang, MD, PhD, 
wasn’t so sure. He thought that if he could get a closer look at the non- 
coding data, it might reveal something about how we can avoid illness or 
recover from it. 

A dermatologist trained in genome science, Dr. Chang wondered why, 
if every cell carries the entire genome, do cells on the soles of our feet 
behave differently than cells on the tops of our heads? Both are skin cells 
so how do they know where to go and when to grow hair? 

Dr. Chang thought the answers might lie in the junk. But getting a good 
look was not easy. In every human cell, two meters of genetic information 
are stored inside the nucleus, which is only 10 microns in length. (Picture 
stuffing 1,000 kilometers of garden hose into a kiddie pool.) To fit, the DNA 
and RNA sequences are folded into tightly packed, complex shapes. 

The technology available to sequence these lines of code wasn’t fast 
enough nor sensitive enough to reveal what Dr. Chang wanted to study. 
So he decided to create something better. In collaboration with Dr. William 
Greenleaf, PhD, an assistant professor of genetics, Dr. Chang developed 
a new technology called Assay for Transposase-Accessible Chromatin 
using sequencing, or ATAC-seq for short.

Transposase is an enzyme that researchers in the Chang Lab applied to 
the genetic code. Like spray-painting all that garden hose jammed in the 
kiddie pool, the enzyme only tagged the surfaces that were accessible 
and facing out. The surfaces that were folded inside and covered by other 
code were left untouched. The enzyme highlighted the molecules that 
impact cell behavior and ignored the ones that couldn’t. This efficiency 
allowed scientists to sequence the genetic material from a much smaller 
tissue sample. “Before, you would have  had to extract a pound of 
flesh, but now with a single blood draw, we can see every individual cell 
to see what’s going on with the DNA,” Dr. Chang said.

ATAC-seq proved to be one million times more sensitive and 100 times 
faster at revealing the data than any previous technology. Dr. Chang used 
it to compare the molecular data collected from similar types of cells 
that were located in different parts of the body. 

“It turns out that there’s a whole coordinate system, like a GPS, that tells 
cells where they are,” he said. And the implications of this discovery for 
understanding and curing disease are astounding. 

 “Genetic changes that occur in cancer,” Dr. Chang said, “can make a cell 
think it belongs somewhere else, commandeering the system that allows 
tumor cells to spread. This process is called metastasis, and it’s one of 
the worst things that happens in cancer because it makes the disease 
very hard to treat.”

Investigators in thousands of labs around the world have adopted 
ATAC-seq, which has radically refined and sharpened the picture—and 
understanding—of various cancers. Still, Dr. Chang continues to pursue 
new technologies that map RNA and determine its structure with even 
more precision. Omni-ATAC, as an example, works better with even 
smaller numbers of cells, making it particularly effective for studying 
brain tissue where doctors can’t take large samples. Omni-ATAC is being 
used to map the regulatory landscape in the regions of brain affected by 
Parkinson’s and other neurodegenerative diseases.

ATAC- and Omni-seq and other technologies are providing more and 
more detailed genetic information for scientists looking to learn how the 
activities of hundreds or thousands of genes are coordinated to achieve 
biological meaning. So naturally, Dr. Chang is looking ahead. 

“We’re moving from a stage where we’re reading a lot of information about 
the genome to hopefully now writing it and controlling what happens,” 
he said. If scientists could rewrite the directions found in long noncoding 
RNAs (lncRNAs), they could potentially tell cells to stay where they belong 
and continue to perform their intended tasks. This is the promise of RNA 
medicine: If doctors could rewrite the directions RNA molecules deliver 
to cells, this ability might allow them to halt metastases, arrest neurode-
generation, and slow the aging process altogether. 

With your support, Dr. Chang and the industrious scientists in his lab can 
continue to pursue life-altering and life-extending research. A philan-
thropic gift could mean additional post-doctoral fellows and investigators, 
more technological development, and highly specialized computer sci-
entists and statisticians to build, maintain, and curate the burgeoning 
database of molecular information. Please consider being a part of this 
exciting effort to understand human biology and alter the trajectory of 
human health.  
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A leader in the emerging field of RNA medicine, 
Dr. Howard Chang is deciphering the regula-
tory information in the human genome to 
allow for better disease diagnosis and the 
development of more effective therapies. 
His discoveries about a new kind of gene, 
termed long noncoding RNAs (lncRNAs), 
was named one of the top ten “Insights of 
the Decade” by Science magazine in 2010. 
The list of awards and honors bestowed on 
Dr. Chang include: The National Academy of 
Science Award in Molecular Biology (2018); 
Member, National Academy of Medicine (2017); 
Outstanding Investigator Award, National 
Cancer Institute (2016); Paul Marks Prize for 
Cancer Research, Memorial Sloan Kettering 
Cancer Institute (2015); and dozens of others. 

Dr. Chang holds undergraduate and medical 
degrees from Harvard University and a doc-
torate in biology from the Massachusetts Insti-
tute of Technology. He completed his resi-
dency and fellowship at Stanford University 
School of Medicine and joined the faculty 
in 2004. 

Much like Google Maps allows us to see beyond 
state boundaries to view individual homes, 
Dr. Chang’s technologies allow scientists to 
see beyond broad categories to zoom in on 
each patient’s health status.With ATAC-seq, 
scientists can now see molecules that indicate 
which drugs will be effective. 


