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Spring Has Sprung
Congratulations to the SBC@MIT community for ending the
academic year on such a high note! We hope to continue to
use this newsletter as a space t o celebrate the many
successes throughout the seasons, and inform interested
members of the synthetic biology population at MIT.

Congratulations to Dr. Michael Laub
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Corner & Internal Ads

Call for Writers &
Editors
Want to try your hand at an article
or editing? Email jahenry@mit.edu
or tracy_al@mit.edu if you would
like to assist in putting together the
newsletter

Biology professor Michael Laub named a Howard Hughes
Medical Institute investigator.
The Five-year appointment will support research on how cells
regulate their behavior in response to an external
environment. He was chosen for his outstanding research in
the biomedical field. Specially, Laub’s work involves “…how
cells regulate their behavior in response to an external
environmental where external factors such as temperature,
acidity, and chemical stimuli are always changing.” (MIT
News) This is a huge accomplishment for Professor Laub and
we wish him the best of luck in his existing partnership with
HHMI!
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Spring Events in a
Nutshell
SBC educational and outreach
efforts:
✦
Monthly Networking & Coffee
Hour Monthly
✦
Student Technical Workshop
Series
✦
Monthly Student Journal Club
✦

✦
✦

Career Development &
Leadership: Summer Workshop
Public Lecture: Summer Series
High School Teachers Program:
Fall Series

If you would like to organize an event
or have a cool idea to share please
send email to kss@mit.edu

Special thanks to:
Brian Teague
from Weiss Lab for
technical presenting on
“Light Microscopy 101” in
April
Barry Masters
for offering two
technical workshop on
“Responsible & Ethical
Conduct of Research”
in March
David Sun Kong
from Lincoln Lab at MIT
for his talk on “Fluidics
for Synthetic Biology” in
February
Hsin-ho Huang from Del
Vecchio Lab & Christian
Lavarreda from MSP
Corporation for giving a
technical talk on
“Automated On-Line
Flow Cytometry” &
“Automated
Quantifications of Dynamics of Synthetic
Genetic Circuits in a Single Cell in
Chemostat Growth” in May
The CISB-Students Leadership Council
for their coordination and organizing all
the events

SBC’s Latest Publications
• Belmonte, J. C. I. et al. Brains, Genes, and Primates. Neuron 86, 617–631
• Bosley, K. S. et al. CRISPR germline engineering-the community speaks. Nat.
Biotechnol. 33, 478–486
• Brockman, I. M. & Prather, K. L. J. Dynamic metabolic engineering: New
strategies for developing responsive cell factories. Biotechnol. J. 10
• Brockman, I. M. & Prather, K. L. J. Dynamic knockdown of E. coli central
metabolism for redirecting fluxes of primary metabolites. Metab. Eng. 28,
104–113
• Caliando, B. J. & Voigt, C. A. Targeted DNA degradation using a CRISPR
device stably carried in the host genome. Nat. Commun. 6, 6989
• Chavez, A. et al. Highly efficient Cas9-mediated transcriptional
programming. Nat. Methods 12, 326–328
Chen, S. et al. Genome-wide CRISPR screen in a mouse model of tumor
growth and metastasis. Cell 160, 1246–1260
• Cheng, D., Wang, R., Prather, K. J., Chow, K. L. & Hsing, I.-M. Tackling codon
usage bias for heterologous expression in Rhodobacter sphaeroides by
supplementation of rare tRNAs. Enzyme Microb. Technol. 72, 25–34
• Corrigan-Curay, J. et al. Genome editing technologies: defining a path to
clinic. Mol. Ther. 23, 796–806
• Cox, D. B. T., Platt, R. J. & Zhang, F. Therapeutic genome editing: prospects
and challenges. Nat. Med. 21, 121–131
• Del Vecchio, D. Modularity, context-dependence, and insulation in
engineered biological circuits. Trends Biotechnol. 33, 111–119
• Geddes, B. A. et al. Use of plant colonizing bacteria as chassis for transfer of
N(2)-fixation to cereals. Curr. Opin. Biotechnol. 32, 216–222
• Konermann, S. et al. Genome-scale transcriptional activation by an
engineered CRISPR-Cas9 complex. Nature 517, 583–588
• Kunjapur, A. M. & Prather, K. L. J. Microbial engineering for aldehyde
synthesis. Appl. Environ. Microbiol. 81, 1892–1901
• Li, Y. et al. Modular construction of mammalian gene circuits using TALE
transcriptional repressors. Nat. Chem. Biol. 11, 207–213
• Nilgiriwala, K. S., Jimenez, J., Rivera, P. M. & Del Vecchio, D. Synthetic
Tunable Amplifying Buffer Circuit in E. coli. ACS Synth. Biol. 4, 577–584
• Oye, K. A., Lawson, J. C. H. & Bubela, T. Drugs: Regulate ‘home-brew’
opiates. Nature 521, 281–283
• Podgornaia, A. I. & Laub, M. T. Protein evolution. Pervasive degeneracy and
epistasis in a protein-protein interface. Science 347, 673–677
• Ran, F. A. et al. In vivo genome editing using Staphylococcus aureus Cas9.
Nature 520, 186–191
• Salazar, M. E. & Laub, M. T. Temporal and evolutionary dynamics of twocomponent signaling pathways. Curr. Opin. Microbiol. 24, 7–14
• Shalem, O., Sanjana, N. E. & Zhang, F. High-throughput functional genomics
using CRISPR-Cas9. Nat. Rev. Genet. 16, 299–311
• Shiue, E., Brockman, I. M. & Prather, K. L. J. Improving product yields on Dglucose in Escherichia coli via knockout of pgi and zwf and feeding of
supplemental carbon sources. Biotechnol. Bioeng. 112, 579–587
• Swiech, L. et al. In vivo interrogation of gene function in the mammalian
brain using CRISPR-Cas9. Nat. Biotechnol. 33, 102–106
• Zakeri, B. & Carr, P. A. The limits of synthetic biology. Trends Biotechnol. 33,
57–58
• Zetsche, B., Volz, S. E. & Zhang, F. A split-Cas9 architecture for inducible
genome editing and transcription modulation. Nat. Biotechnol. 33, 139–142
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SBC Members in the News & Faculty Highlights

This was a big semester for SBC members in terms of being recognized in science news
sources. Here are a few articles that our faculty has been featured in:
“Scientists develop new 'kill switch' to destroy geneticallymodified organisms that escape”

Chris Voigt was featured in a May article of the online science
news source, The Verge via Nature in having created a “new
‘kill switch’ to destroy genetically-modified organisms that
escape.” Dr. Voigt was quoted in the publication saying, “You
can imagine, if you have an organism that has a bunch of
modified organisms are proprietary, you just plug in all the
systems you want erased, and when the system is turned on it
will erase that DNA and largely leave DNA in place.”(youtube
link)

“Engineered cells — that was what fascinated
me”

Domitilla Del Vecchio was featured in the online
publication Ozy, on “What Car Accidents and Cancer
Have in Common.” The February article covers Dr. Del
Vecchio’s interest in how each biological system can
work together – whether it’s sister cells helping detect
cancer, or vehicles at a stoplight – how they talk to
each other and respond.

On regulating drugs: New potential for “homemade” opiates raises oversight
issues

Kenneth Oye was quoted in The New Yorker in May on a substantial issue in regards to
“Home-Brewed Heroin.” Ken responds to the new synthesized version of heroin being
made by “mom-and-pop shops” with, “It’s possible the cartels might be more upset
about this new technology than law enforcement.” Dr. Oye is the director of MIT’s
Program on Emerging Technologies and offers fabulous guidance to SBC.

The Editors of Biochemical Engineering Journal, in cooperation with
ECI’s Biochemical and Molecular Engineering XIX conference, are delighted to
announce the selection of Dr. Timothy K. Lu as the recipient of the 2015
Biochemical Engineering Journal Young Investigator Award.

Report details impacts of declining research investment and benefits of
renewed support in critical fields such as cybersecurity, infectious disease,
plant biology, and Alzheimer’s. (Report)
Ron Weiss & Jonathan Babb argue that synthetic biology research could lead to
customized treatments for genetic diseases, engineered viruses that can identify and
kill cancer cells, or climate-friendly fuels — but a lack of investment in laboratory
facilities is leading to a migration of top talent and research leadership overseas.
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“The BioBuilder synthetic biology labs allow us to incorporate
engineering into biology”
Dr. Natalie Kuldell helped secure a grant from Massachusetts Sciences
Center to Wellesley High School and Westborough High School that will
help outfit three biology classrooms with biotech equipment to teach
cutting-edge science and bio-engineering.
Ms. Jo-Anne Purdy from
Westborough High School and Dr. Kuldell have worked with the BioBuilder
Education Foundation alongside other science teachers, biology
professors and engineers nationwide. (Community Advocate)	
  

Key Events Organized by SBC
The 2nd international Mammalian Synthetic Biology Workshop
(mSBW2.0), hosted by the SBC, was held on April 25-26th at MIT. Over 300
students, faculty, staff, and scientists from all over the world attended
the two-day workshop, which featured keynote addresses by HHMI
investigator Professor Elaine Fuchs and Nobel Laureate Professor David
Baltimore.
Throughout the workshop, faculty and researchers from both academia
and industry shared their ground-breaking results in short 30-minute talks,
and attendees participated in the Saturday evening poster session.
From genome editing to cancer therapeutics to novel in vitro
experimental platforms, researchers highlighted their contributions to
the growing field of synthetic biology and its many applications.
This year’s workshop successfully brought together many leaders and
innovators within the mammalian synthetic biology field and could not
have happened without the hard work and support of the mSBW2.0
organizing committee and sponsors. Look for mSBW3.0 in May 2016, and
if you’re interested in helping organize next year’s conference, please
e-mail kss@mit.edu.

Synberc Spring Retreat
The Spring 2015 Synberc Retreat took place March 31-April 3 in sunny
Berkeley, California. Many of our lab members within the SBC
community attended and participated in poster presentations as well.
The retreat kicked off with a “social media workshop” and welcome
reception for attendees. Opening talk was led by Michael Fischbach
of UCSF with “Insights from a Global View of Secondary Metabolism:
Small Molecules From the Human Microbiota.”
The official day 1 talks sparked many necessary conversations, which
can be found on the twitter-sphere with the hashtag #synbercspring15 .
Some highlights were “Roadmap to Accelerate Advanced Manufacturing of Chemicals,” in
regards to industrialization of Biology from NA Sciences, Jay Keasling’s declaration that “Synberc
is an important step for the progression of synthetic biology” in general and things concluded
with heavy praise to multiple labs doing amazing things in synbio across the country. But don’t
worry, there were many enthusiastic MIT lab members’ voices, with great talks from Michael
Hicks, Samira Kiani, and Nicholas Short. Day 1 ended with the poster session and much deserved
wine & hors d’oeuvres.
Day 2 was all about the NSF site visit and open dialogues. With updates from multiple faculty members and industry alike.
From MIT, Kristala Prather on glucaric acid testbeds, and Ron Weiss on programmable organoids testbeds, while Chris Voigt
and Ken Oye presented on devices and policy & practices, respectively. Great discussions came from these updates,
including creating more useful tools while cutting back prices, “demystifying the hiring process in industry & academia,”
and the importance of scientists’ collaboration across different disciplines to establish better policy and procedures, just to
name a few. With Day 2 also came the poster session winners, which we are happy to announce included Elvira Vitu and
Jin Huh of the Weiss Lab, Congratulations!
Day 3 was all about concluding the retreat together, with group discussions and working sessions. It is here where the
emphasis is shown on engaging the public into synthetic biology through industry, and the impacts it’s had on society in
general. All in all, we heard wonderful feedback from the Spring 2015 Synberc Retreat, and were so fortunate to have
faculty and lab members be a part of it. Congratulations again to poster session winners!
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SBC Intramural Sports Corner
- - Nate Roquet	
  

Companionship, respect, integrity, spirit, poise, and resilience -- you won’t find
this CRISPR at the bottom of any Eppendorf tube. Many researchers found it
on the pitch this fall as we kicked off our athletics program with 7v7 soccer.
Our team had a bit of a bumpy start to the season, winning most of our
games on technicalities (the best type of winning!). But come time for
playoffs, we began playing as a cohesive, formidable unit -- a team so
hazardous that perhaps somebody should have reported us to EHS. Alas, our
playoff run was cut short in an overtime thriller against Spain (@ MIT) during
the semi-final round of play.
Fall Soccer was over, but the lull did not last long. During the IAP term, we
participated in a short, but sweet basketball season. Though we were
physically undersized compared to most opponents, we played with
enough heart to almost win a couple games.
Finally, when the spring semester rolled around, we were thirsty for a
championship. Indeed, our elite squadron of SBC foosball players was up
for the challenge! After a demoralizing season with only one win, our foosball
team entered the playoff tournament seeded second to last. But in a surprising turn of events, we managed to upset
our way to victory -- good show lads!
Having played an entire year’s worth of sports, the SBC is now an official affiliate of the Intramural Program at MIT. So
“give me your poor, your tired, your huddled masses…” that’s right -- we are looking for more SBC researchers to get
involved. We are accepting all skill levels from beginners to world-class athletes. E-mail the SBC athletic chair
(nroquet@mit.edu) if you are interested in participating, and keep an eye out for information regarding summertime
intramurals. Go team!

!

Congratulations, Welcome and Farewell	
  
✴ Dr. Leonid Gaidukov of the Weiss Lab was promoted to research scientist. Congratulations to Leon in this endeavor,
knowing you will be very successful in this position.
✴ The following SBC members have successfully defended their theses:
• Brian Caliando (Voigt Lab)
• James Abshire & Bridget Wall (Niles Lab)
• Irene Brockman & Aditya Kunjapur (Prather Lab)
• Samuel Perli (Lu Lab)
• Christopher Aakre (Laub Lab)

✴ Please welcome Dr. Lisa Anderson recently joined Prather Lab as Postdoc
✴ The following SBC members have recently departed the lab for future adventures:
• Patrick Guye & Stephen Payne (Weiss Lab)
• Gianluca Selvaggio & Jaide Jensen (Lu Lab)	
  

Upcoming Events of Interest
✴Enabling Technologies for Eukaryotic Synthetic Biology, June 21-23, 2015, EMBL Heidelberg, Germany
✴Gordon Research Conference on Synthetic Biology: Advancing Biosystems Design, June 28-July 3, 2015, Newry, ME
✴SBC-CISB 2nd Quarterly Meeting, June 30, 2015, Auditorium 146, Ragon Institute, Cambridge MA
✴European conference on artificial life, July 20-24, 2015, York, UK
✴International Synthetic and Systems Biology Summer School - SSBSS 2015, July 5-9, 2015, Italy
✴7th International Workshop on Bio-Design Automation (IWBDA), Aug 20-21, 2015, Seattle WA
✴14th International Conference on Unconventional and Natural Computation, Aug 31- Sep 4, 2015, Auckland, New
Zealand
✴International Conference on Synthetic Biology, Sept 28-30, 2015 Houston, TX
✴The 2nd Synthetic Biology Congress, Oct 19-20, London UK	
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Other Collaborative E&O Programs of Interest

Support and Sponsors

A friendly reminder of the appropriate procedures for Emergencies AFTER HOURS:
Call 3-4948 (FIXIT) for MIT facilities and EHS. Call 3-4481 [617-253-4481] for medical assistance.

Please visit http://synbio.mit.edu or http://cisb.mit.edu for more information
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