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Join a 
dynamic, 

collaborative, 
and inter-

disciplinary 
group

▪ Our research is at the   
interface of chemistry, 
biology, & engineering

▪ Diverse projects to suit 
your needs

▪ Attend conferences

▪ Try your own ideas

▪ Collaborators on campus 
and world-wide

▪ Graduate in 5 years

▪ Students are prepared 
for success!

Current Graduate Students
Miles Calzini

Anuran Gayen

Jessie Garcia
Rachael Hall

Current Undergraduate Students
Jenay Brown

Christian McRoberts

Monique Reid

Yiwei Li
Lexie Malico

Melissa Mitchler

Lindsay Nichols
Zhongtian Zhang



▪ Percy Lavon Julian Award 
for Research

▪ Miles Anderson Award for 
Teaching

▪ Chemistry Graduate 
Scholars Research 
Fellowship

▪ NIH Molecular 
Biotechnology Fellowships

▪ Internships at Novozymes, 
GSK etc.

▪ Involved with patent 
submission, tech transfer, 
NSF i-CORPS

▪ Collaboration with MBA 
program

▪ Numerous local, regional 
and national poster prizes

Proven
history 

of 
graduate
student 
success



ACCESSING NEW DRUGS VIA NATURAL 
PRODUCT BIOSYNTHESIS

We are developing a “genes-to-

molecules” synthetic biology 

pipeline for the synthesis, 

diversification, and discovery of 

natural products for drug 

discovery. 

A variety of projects are available that focus 

on different aspects of natural product 

biosynthesis, enzyme engineering, metabolic 

engineering, synthetic biology, and drug 

discovery.

Optimization &
scale-up

Rational redesign
Directed evolution

Molecular dynamics
Structural studies

Designed pathways &
artificial microbes

Genomes
Biosynthetic logic

◼ Polyketides

◼ Terpenes

◼ Alkaloids

◼ Peptides

◼ Biofuels

◼ Commodity &

fine chemicals



EXAMPLES OF AVAILABLE PROJECTS

Engineering mega-enzyme 

assembly lines

Many natural products are constructed via 

the controlled assembly of small molecule 

building blocks catalyzed by long sequences 

of enzymes. We are probing the synthetic 

capabilities of these enzymes and learning 

how to manipulate these assembly lines to 

make new molecules.

Biosensor-guided high-

throughput engineering of 

biosynthetic pathways

We are creating genetically-encoded 

biosensors that turn on fluorescent signals in 

the presence of target small molecules. These 

are leveraged to screen the ability of large 

libraries of pathway and enzyme variants to 

make non-natural small molecules.

Design and optimization of 

artificial enzymatic pathways 

for terpene diversification

In Nature, terpenes are constructed from just 

two building blocks, limiting their structural 

diversity. We have constructed an artificial 

pathway for generation of a wide variety of 

terpene building blocks and their installation 

into complex scaffolds.

Design

Build

Test AGCGCTGGACGGATTCTG
CTGGCACCGTGGCCATGG
GGCCCTCTCGATCGTGCG
GCCTCGTCCGCGATCGCC
CGAGGTGACCGGTGACG
ATCTCCGACGCTGCACAA



METHODS & TECHNOLOGY

Organic Chemistry

Synthesis of small molecules as potential 

substrates for enzymes

Synthesis of probes/inhibitors to study 

enzymes

Utilization of “click” chemistry to rapidly 

diversity natural products

Molecular Biology & 

Biochemistry

Gene cloning, mutagenesis, library construction, 

site-directed mutagenesis, CRISPR-Cas9, 

genome engineering

Protein expression & purification, enzyme assays, 

high-performance liquid chromatography

In silico protein analysis

Homology modeling, sequence analysis, 

molecular dynamic simulations

High-throughput tools

Biosensor screening, microplate assays, 

genetic selections, flow cytometry, robotic 

liquid handling
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Graduates are 
well-suited to 
careers in the 

synthetic biology 
& protein 

engineering 
industry 

and academia

Destinations of recent 
graduates

▪ Intrexon, San Francisco

▪ Amyris, Bay Area

▪ Bayer Crop Science, RTP

▪ Locus Biosciences, RTP

▪ Novozymes, NC

▪ BASF (Professional 
Development Program)

▪ Scripps, postdoc

▪ Emory, postdoc

▪ UC-Davis, postdoc

▪ Duke, postdoc
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gjwillia@ncsu.edu

https://williamslab.wordpress.ncsu.edu/
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Campus Box 8204

NC State University
Raleigh, NC 27695-8204


