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Essentially, what we're doing is using the high tech approaches of genomics combined with natural 
variation to make a better corn plant for the future. 

Corn is an amazing species in terms of diversity. The amount of diversity that is found between two 
corn varieties is the same as the divergence between humans and chimpanzees. 

So when one walks out into a field of corn, say in Mexico where maize came from, you are walking out 
into a field where there is way more diversity than all of the diversity among humans and chimpanzees 
and all of their relatives. 

So in maize we have an incredible amount of variation to work with. What genomics is allowing us to 
do is to put that variation together in very specific ways so that we can improve these plants. 

We're using the natural variation in maize and the powerful tools of genomics which means that we can 
look at individual genes and we are now figuring out the genes that can make a plant grow faster, use 
less fertilizer, even have better nutrients. 

The maize genome has about 50,000 genes. The way we manipulate that genome is essentially by just 
crossing two separate plants and we'll cross thousands of different lines against one another. And we'll 
then ask the question which plant looks the best and select for that one. 

The problem is there is over 60,000, or even maybe a 100,000, different accessions of corn. There is no 
way we can cross every single corn variety with every other corn variety in order to figure out which 
one is going to be the best one. 

So what genomics does is, it's allowing us to figure out what individual genes do and then can tell us 
let's cross this corn plant with this other corn plant and this one is the most likely to give us a high 
yielding or more nutritional plant for the future. 

Right now we still work at the level of working with 5, 10 or even 100 genes at a time. Over the next 
couple of years we are going to be starting to work with all 50 thousand genes in the genome 
simultaneously and we're going to be able to figure out the effect of every single gene in the genome on  
particular traits and what that's going to let us do is to put together all of these genes and gene variants 
all together into one high producing corn variety or the same type of approach to make a better wheat 
plant or a better sorghum plant or a better rice plant. 

This is an extraordinary honor to be named an early career scientist. I found working with ARS has 
been extremely rewarding because I get to both work on basic research but also have opportunities to 
work with lots of applied scientists to try to move these ideas of basic genetics to an applied system.

All of this research that we are doing in the world of genomics and quantitative genetics none of it can 
be done without an extraordinary set of colleagues both here at Cornell and across the country. For 
example we have close colleagues working in ARS at the University of Missouri and down in North 
Carolina State who are helping us to create the largest quantitative genetics platform that's ever been  
created. We also have colleagues across the world who are working with us in various genes and new 
methodologies and so it really is a collaborative effort. 

One of the most exciting things about being in a university environment is the tremendous number of undergrads that work in our lab all the way up to graduate students and post-docs and technicians and 
we have the opportunity to work individually with them and discuss future careers. They use our 
laboratory as a way to learn and obviously contribute to our research but also shape the way that they 
are going to go into the future. It's that mentoring aspect of this job that is also quite rewarding. 

The really exciting thing about being located at Cornell University is that although there's about 20 to 
30 research scientists in the USDA group here, we also have well over 3 or 4 hundred Cornell plant 
scientists and molecular geneticists here and the environment we have is very collegial and 
collaborative between all of the various groups and allows us to push the frontiers of plant quantitative  
genetics and genomics even farther. 

Our group's research is both in the area of statistics and genomics and plant genetics. The statistics and 
the ways we figure out what genes contribute to what traits are identical whether we are working in 
humans or flies or in plants. And so all of the methodologies we are creating, how to work with a 
natural variation of a species apply across all organisms so we often have in facts lots of interactions 
with human geneticists and fly geneticists or cow geneticists because our methodologies essentially can 
be applied across all of those areas.

What I love about my work is I get to use statistics and basic principals of genetics to really improve 
corn varieties, have an opportunity to really impact human health, plant production, and in limited 
environmental impact that our crops have. 

Sometimes I think the opportunity to be a research scientist is almost like a kid playing in a sandbox. 
We get to use incredible tools but we're just exploring and we're finding out new things and in genetics 
we're now even making a different type of sandcastle we're making a genetic sandcastle and the really 
great thing is in the long term we know that the research we are doing here is making a better food 
supply for the entire world. 




