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NEWS

First-in-human CRISPR trial 
A team of researchers from the University 
of Pennsylvania have received the go-ahead 
from a US National Institutes of Health (NIH) 
panel for the first test that proposes using 
CRISPR gene editing technology in humans 
to treat cancer. The NIH’s Recombinant DNA 
Advisory Committee delivered a positive 
recommendation for the study, which proposes 
to combine gene editing and immunotherapy. 
If the US Food and Drug Administration 
(FDA) approves the trial, it will become the 
first to involve CRISPR–Cas9 technology in 
human trials. The study will be funded by the 
Parker Institute for Cancer Immunotherapy, 
established with a $250 million gift from 
internet billionaire Sean Parker (Nat. 
Biotechnol. 34, 583, 2016). The institute’s 
president and CEO Jeffrey Bluestone said that 
the study protocol, entitled “Phase 1 Trial 
of Autologous T Cells Engineered to Express 
NY-ESO-1 TCR and Gene Edited to Eliminate 
Endogenous TCR and PD-1,” will enroll 
18 people with melanoma, myeloma and 
sarcoma at Penn’s Abramson Cancer Center, 
MD Anderson Cancer Center in Houston, and 
the University of California, San Francisco. 
The protocol will entail removing a subject’s 
T cells and re-infusing them a month later 
after genetic alterations have been made—
including one that makes the cells responsive 
to PD-1, which some cancers use to evade 
the immune system. The idea is to enhance 
the T cells’ function while reducing the risk of 
autoimmunity. Before enrollment can begin, 
the FDA must give its approval.

 “Precision medicine gives us the 
chance to marry what’s unique about 
America—our spirit of innovation, 

our courage to take risks, our collaborative 
instincts—with what’s unique about 
Americans—every individual’s distinctive 
genetic makeup, lifestyles, and health 
needs,” President Barack Obama on his 
Precision Medicine Initiative. (The Boston 
Globe, 7 July 2016) 

 “If you do test [a product] out on yourself, 
conventional investors will regard you 
as a cowboy, conventional scientists 
will regard you as an idiot, and then you 
blow your chance of getting conventional 
funding,” William Bains, of the University of 
Cambridge, commenting on the practice of 
CEOs testing their new drugs on themselves. 
(STAT,  7 July 2016)  

“We make billions of measurements every 
time I am sampled,” Mike Snyder of 
Stanford University said about his study of 
himself, once termed the “Snyderome,” and 
now called the “narcissome.”  (STAT,  
7 July 2016)  

modified the cell’s translation machinery to 
reassign UAG to novel amino acids (Science 
342, 357–360, 2013). Such cell lines should 
resist viruses because a pathogen using the 
standard triplet code would not be able to 
make its proteins correctly in recoded host 
cells. 

The ability to add manipulated code also 
opens up the possibility of designing novel 
proteins containing more than the standard 
set of 20 amino acids, imparting new func-
tionalities to protein products. Isaacs specu-
lates that it might also be possible to recode 
some plant genomes to resist viruses or to 
isolate them from wild relatives, although 
polyploidy in many crops presents an engi-
neering challenge.

Another range of applications relate to 
manufacturer’s increasing capability to syn-
thesize longer DNA pieces. With cheap DNA 
synthesis, scientists aiming to synthesize a 
given chemical in microbes or cell lines 
could order and insert all the genes needed 
in a circuit at one go. 

Several biotech applications could arise 
from Human Genome Project-Write, a pro-
posed project to fully synthesize the human 
genome. Of these, perhaps the most compel-
ling is the creation of ultrasafe mammalian 
cell lines for recombinant protein produc-
tion. Close behind lie engineered genetic 
circuits for microbial production systems 
and ultimately—far down the line—certain 
complex gene therapy systems. But the abil-
ity to synthesize and stitch together long 
DNA pieces will also require new approaches 
to deliver them to microbial and human cells 
where they are stably expressed.

The organizers of the Human Genome 
Project-Write (HGP-Write) proposal in 
Science (353, 126–127, 2016), who include 
George Church of Harvard Medical School 
in Boston, and Jef Boeke of New York 
University Langone Medical Center in New 
York, plan to raise $100 million in commit-
ted seed funding and launch the program by 
the end of 2016. The intention is to engineer 
genomes for model organisms and human 
cells—but not people, Boeke stresses. The 
grand challenge of building a human genome 
from scratch is expected to result in many 
valuable spinoffs, including acceleration 
of basic research and advances in biotech. 
However, not everyone foresees practical 
gains from the effort

One compelling application would be 
recombinant protein production. Scientists 
could re-jigger cellular genomes to maxi-
mize protein production, speculates Emilio 
Casanova, a molecular biologist at the 
Medical University of Vienna. For example, 
expression systems with reduced genomes 
could be produced in which genes encoding 
non-essential proteins or metabolites were 
deleted, saving energy and raw materials; 
alternatively, cell lines could be designed to 
tolerate growth at higher densities.

Another idea is ‘ultrasafe’ cell lines for 
production of biologics. According to HGP-
Write proposal co-author Farren Isaacs, a 
bioengineer at Yale University in New Haven, 
Connecticut, viral contamination of bioreac-
tors is a big problem in the biologics industry. 
For example, Vesivirus 2117 contamination 
at a Genzyme plant shut down production in 
2009, leading to medication shortages (Nat. 
Biotechnol. 27, 681, 2009). A fix would be to 
design expression systems with an alterna-
tive genetic code. For example, researchers 
have replaced all the UAG stop codons in an 
Escherichia coli strain with UAAs and then 

Synthetic human genome set to spur 
applications 

DNA sequences will have to be stitched together 
into chromosomes. 

P
ha

ni
e 

/ S
ci

en
ce

 S
ou

rc
e

np
g

©
 2

01
6 

N
at

ur
e 

A
m

er
ic

a,
 In

c.
 A

ll 
rig

ht
s 

re
se

rv
ed

.


	First-in-human CRISPR trial



