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Why	I	injected	myself	with	an	untested
gene	therapy
By	Jessica	Lussenhop
BBC	News

The	moment	Tristan	Roberts	became	the	first	human	to	inject	an	untested,
experimental	gene	therapy	into	his	stomach	fat,	he	was	sitting	on	a	leather
couch	in	his	friend-slash-yoga	instructor's	living	room,	not	on	a	doctor's
examining	table.

The	glass	coffee	table	in	front	of	him	was	strewn	with	syringes.	A	Chihuahua	mix
wearing	an	inflatable	recovery	collar	snored	beside	him.

The	event	was	livestreamed	on	Facebook,	and	hundreds	tuned	in	(later,	Roberts'
mother	watched,	though	she	was	"not	thrilled"	with	his	decision).	On	Roberts'	right
was	Aaron	Traywick,	head	of	Ascendance	Biomedical,	the	nascent	company
behind	the	treatment.	A	network	of	unnamed	researchers	around	the	US
assembled	the	vials	in	front	of	them.

"We	do	not	advise	that	anyone	watching	this	video	do	what	is	about	to	be	done
here,"	said	Traywick,	who	is	not	a	scientist	and	identifies	primarily	as	a	"community
organiser".

"Tristan	Roberts	is	completely	within	his	rights	according	to	the	FDA	and	the	rule	of
law	in	this	nation…	to	self-experiment	on	himself	in	any	way	that	he	deems
medically	appropriate.	It	is	his	body	and	it	is	his	right."

Roberts	-	a	wiry	28-year-old	computer	programmer	with	a	mop	of	dirty	blonde	hair	-
also	has	no	formal	training	in	medicine	or	genetic	engineering.	That's	partly	the
point.	He	and	Traywick	are	members	of	a	growing	community	of	biohackers,	the
do-it-yourself	movement	in	biology,	medical	science	and	genetics	that	has	sprung
up	outside	the	confines	of	universities	and	pharmaceutical	firms.

There	are	now	biohacking	conferences	and	community	biohacking	spaces	in
Silicon	Valley,	Boston,	New	York	City	and	Austin,	where	high	school	students,
biomedical	start-up	owners	and	professional	scientists	gather	to	educate	and
experiment	together.	Their	simplest	experiments	include	making	glow-in-the-dark
beer;	the	most	lofty	aim	to	cure	disease,	clean	up	oil	spills,	and	defeat	the	aging
process.

What	Roberts	was	about	to	do	has	been	characterised	by	scientists	and
bioethicists	as	everything	from	"fringe"	to	"risky"	to	"frightening".	The	harshest
assessment	came	from	Scott	Burris,	an	expert	on	HIV	public	health	policy	at
Temple	University.

"This	is	delusional	behaviour,"	he	said.	"It's	not	plausible	to	me	that	this	guy	is	even
on	planet	Earth."

But	Roberts	believed	these	voices	were	too	cautious,	too	hemmed	in	by
convention.

"We	may	be	risk	takers	but	we're	not	stupid,"	he	said.	"I	think	we're	heading
towards	a	part	of	time	where	patients	and	test	subjects	are	able	to	have	a	greater
stake	in	the	outcome	of	the	experiment."

Roberts	is	not	the	first	person	to	inject	himself	with	an	unregulated	gene	therapy.	At
least	three	individuals	have	publicly	attempted	to	augment	themselves	with	genes
that	will	inhibit	cell	death	or	boost	muscle	growth,	and	self-experimentation	is	also
happening	in	private.

But	Roberts	is	the	first	person	to	do	so	publicly	in	search	of	a	cure.

Roberts	prepares	for	the	injection

Six	years	ago	he	was	diagnosed	as	HIV	positive.	Two	years	ago,	he	stopped	taking
conventional	antiretroviral	drugs.

His	reasons	were	manifold	-	he	hated	the	side	effects,	feared	that	missing	a	single
dose	could	build	up	the	virus'	immunity.	But	he	also	rejects	the	idea	of	being	on
medication	for	the	rest	of	his	life.	Roberts	wants	to	be	cured.

"I'm	excited	about	the	possibility	of	potentially	curing	this,	maybe	for	a	few	months,
maybe	for	a	few	years	-	maybe	indefinitely,"	he	said.	"But	there's	only	one	way	to
find	out."

Roberts	filled	one	of	the	syringes	from	the	vial,	lifted	his	T-shirt,	and	expelled	a
breath	sharply.

"I	want	to	dedicate	this	to	all	the	people	who	have	died	while	not	being	able	to
access	treatment,"	he	said.

Then	he	pinched	a	thin	fold	of	skin	on	the	right	side	of	his	bellybutton	and	inserted
the	needle.

The	tiny	amount	of	liquid	Roberts	injected	into	the	fat	cells	under	his	skin	contained
trillions	of	plasmids,	hoop-shaped	pieces	of	DNA	containing	a	section	that	should
trigger	production	of	the	antibody	N6.

A	US	National	Institutes	of	Health	(NIH)	study	showed	N6	neutralised	98%	of	the
HIV	virus	in	lab	conditions.	The	antibody	came	from	a	single	person,	one	of	the	tiny
number	of	HIV	patients	known	to	scientists	whose	bodies	somehow	manage	the
virus	on	their	own.

Roberts'	hope,	and	the	hope	of	the	treatment's	creators	at	Ascendance,	was	that
the	plasmids	would	successfully	cross	into	the	nuclei	of	Roberts'	cells	and	coax
them	into	producing	N6	antibodies.	The	goal	is	a	"moonshot"	-	a	cure	for	HIV,	and
one	the	biohackers	believe	they	can	bring	to	market	faster	and	more	cheaply	than
institutions	hampered	by	regulations	and	corporate	concerns	over	profitability.

This	illustration	depicts	N6	antibodies	(in	blue	and	green)	binding	to	HIV	envelope	spikes	on	the
surface	of	the	virus

"DNA	is	a	language	and	I	believe	people	that	already	live	in	this	generation	will
learn	to	be	poets	of	that	language,"	Machiavelli	Davis,	a	friend	of	Roberts	who
helped	develop	the	treatment,	said	on	the	Facebook	Live.

Many	scientists	and	bioethicists	argue	that	experiments	like	this	one	are	too
amateur	to	produce	any	meaningful	results,	that	the	dangers	of	self-
experimentation	outweigh	the	speculative	benefits,	or	that	patients	who	try	self-
experimentation	may	have	no	idea	what	they're	signing	up	for.

"I	strongly	fear	that,	without	a	robust	structure	for	conducting	risk-assessment	and
handling	risk	and	liability	issues,	the	Ascendance	Biomedical	model	will	only
transfer	all	these	heavy,	complex	responsibilities	to	individuals	at	their	own	cost	and
peril,"	wrote	Eleonore	Pauwels,	a	science	policy	expert	at	the	Woodrow	Wilson
International	Center	and	an	expert	in	genomics.

First	gene-editing	in	human	body	attempt

'Incredible'	editing	of	life's	building	blocks

'Designer	cells'	reverse	baby's	cancer

But	now	that	anyone	can	obtain	a	custom	gene	sequence	with	the	ease	and
convenience	of	online	shopping,	people	like	Roberts	can	play	in	a	genetic	arena
that	was	once	walled	off.

The	US	Food	and	Drug	Administration	(FDA)	can	crack	down	on	unlicensed	human
testing,	and	the	sale	of	gene-editing	products	or	kits	intended	for	self-
experimentation	is	against	the	law.	But	whether	or	not	the	act	of	self-administering
an	untested	drug	is	illegal	is	a	grey	area	amateur	scientists	and	biohackers	are
eagerly	taking	advantage	of.

"We've	been	living	in	a	medical	system	that	is	very	paternalistic,	where	you	don't
learn	what	happens	in	your	body.	What	you	see	happening	now,	it's	the	rise	of	the
new	bio-citizen,"	said	Pauwels.

"How	do	you	democratise	[medicine]	without	taking	an	enormous	amount	of	risk?
It's	a	big	question."

Three	weeks	later,	Roberts	walked	into	the	chilly	offices	of	a	blood	testing	facility	in
downtown	Washington	DC	for	his	second	blood	test	since	self-administering	the
treatment.	In	a	few	days,	he'd	be	able	to	see	if	the	treatment	was	having	any	effect
on	the	virus.

A	tall	lab	technician	in	a	papery	smock	sat	Roberts	in	a	padded	chair	and	deftly
collected	three	vials	of	Roberts'	blood	in	under	a	minute.

"I'm	excited	to	see	the	results,	but	at	the	same	time	it's	tempered	by	a	bit	of	non-
attachment.	It's	rare	that	you	get	things	right	on	the	first	shot,"	said	Roberts.	"I'm	in
this	for	the	long	haul."

Roberts'	friends	and	family	were	nervous	about	his	desire	to	become	"patient	zero",
but	knew	better	than	to	try	to	talk	him	out	of	it.	A	few	years	ago,	he	left	a	$75,000-a-
year	computer	programming	job	after	he	said	the	money	and	the	comfortable
apartment	weren't	making	him	happy.

He	has	no	permanent	address,	floating	between	his	boyfriend,	his	family	and
friends'	homes.	For	his	freelance	programming	work,	he	insists	on	being	paid	only
in	cryptocurrency,	though	that	presents	its	own	logistical	challenges.	He	nearly
couldn't	pay	for	the	bloodwork	because	he	was	having	problems	quickly	converting
his	Bitcoins	into	dollars.

Last	year,	during	a	protest	through	downtown	DC,	police	officers	arrested	Roberts
after	they	said	he	spray	painted	the	word	"CORRUPT"	on	FBI	headquarters.

"Occupy	the	city!"	he	yelled	just	before	the	officers	pushed	his	head	into	the	car.
(He	did	community	service	in	exchange	for	a	clean	record.)

Roberts,	left,	just	after	getting	his	blood	drawn,	with	Aaron	Traywick

Despite	his	appetite	for	risk,	Roberts	was	feeling	uneasy	in	the	three	weeks	since
injecting	the	plasmid	treatment.	First,	the	skin	on	his	back	broke	out	in	large	red
bumps.	He	figured	he	was	bitten	by	mosquitoes,	but	couldn't	be	sure.	Then	he	was
felled	for	four	days	by	a	strange,	feverish	feeling,	a	loss	of	appetite,	and
gastrointestinal	issues.

"I'm	fricking	terrified	it	might	be	the	plasmid,"	he	said.	"I'm	98%	certain	this	is	fine.
But	there's	still	this	2%	that's	like	-	this	could	be	something	terrible."

The	nightmare	scenario	would	be	that	the	plasmid	was	replicating	out	of	control.	If
he	went	to	the	emergency	room,	could	the	doctors	there	be	expected	to	help	when
they	had	no	understanding	of	the	substance	he'd	injected?

Then	again,	he	thought,	was	this	a	sign	that	the	treatment	was	actually	working?

After	a	few	days,	the	symptoms	subsided,	leaving	Roberts	to	wonder	what	was
happening	inside	him.

By	the	time	he	took	the	blood	test,	the	Facebook	Live	video	of	the	injection	had
been	viewed	more	than	20,000	times.	Mark	Connors,	the	lead	NIH	scientist	who
discovered	the	N6	antibody,	was	among	the	viewers.

Connors	was	unimpressed	with	the	scientific	reasoning	behind	the	treatment.

"These	seem	like	very	smart	young	men	and	they	have	command	of	some	of	the
facts,	but	not	all	the	facts,"	he	said.

CRISPR	system	co-discoverer:	"Once	one	understands	the	sequence	of	DNA	in	a	cell	it's	possible	to
rewrite	it."

While	N6	is	more	versatile	than	any	other	HIV	antibody	previously	discovered,
Connors	said	it	can't	wipe	out	the	virus	all	on	its	own,	and	there	is	a	debate	raging
in	the	field	about	whether	or	not	antibodies	alone	will	ever	be	able	to	cure	the	virus.
HIV's	protein	envelope	continuously	mutates,	shifting	into	forms	that	prevent	our
antibodies	from	binding	to	and	neutralising	it.	As	potent	as	N6	is,	HIV	can	still
develop	a	resistance	to	it,	making	it	a	poor	candidate	as	a	"monotherapy"	or	stand-
alone	treatment,	said	Connors.

"For	the	most	part,	the	rules	aren't	what	take	so	long	[in	drug	development],"	he
added.	"It's	not	the	FDA	sitting	on	drugs.	The	reality	is	this	is	a	deliberative
process."

Another	thing	that	concerned	scientists	about	Ascendance	was	the	lack	of	detailed
information	on	the	company's	website	-	there's	no	phone	number,	nor	a	list	of
employees	or	advisors.	Traywick	said	this	is	in	part	due	to	proprietary	reasons	and
in	part	because	the	company	is	still	so	young.	But	he	also	said	he	needs	to	obscure
the	identities	of	the	working	scientists	who	are	biohacking	for	Ascendance	on	the
side,	to	avoid	opening	them	up	to	legal	or	reputational	risk.

How	bacteria	invented	gene	editing

The	Inquiry:	Is	gene	editing	out	of	control?

UK	scientists	edit	DNA	of	human	embryos

Traywick	put	the	BBC	in	touch	with	the	researcher	who	assembled	Roberts'
treatment	by	phone,	though	he	refused	to	give	his	name	or	location	in	the	US.	He
codenamed	him	"M	McConaughey"	-	a	reference	to	actor	Matthew	McConaughey's
portrayal	of	the	1980s	amateur	HIV	researcher	in	the	film	The	Dallas	Buyers	Club.

In	a	call,	"McConaughey"	actually	disagreed	with	Traywick	and	Roberts'	decision	to
livestream	the	first	injection,	and	with	throwing	the	word	"cure"	around.	He	agreed
with	Connors	that	this	first	dose	is	unlikely	to	have	an	impact,	and	worried	that	the
livestream	set	up	unrealistic	expectations.

"Even	when	you're	doing	everything	you	can	to	make	things	quick,	you	can't	be
nature,"	he	said.	"Biology	is	very	slow	and	difficult."

Among	the	tiny	handful	of	biohackers	and	researchers	who	have	publicly	self-
experimented	with	gene	therapy,	there	is	disagreement	over	whose	science	is
sound.	Josiah	Zayner,	chief	executive	of	a	company	that	sells	do-it-yourself	gene-
engineering	kits,	has	injected	himself	with	gene	therapies	in	front	of	live	audiences,
but	he	refused	to	comment	on	Ascendance	or	Roberts,	writing	that	they	have	"very
little	idea	what	they	are	doing".

Hassan	has	been	given	a	new	genetically	modified	skin	that	covers	80%	of	his	body

Brian	Hanley,	a	microbiologist	who	gave	himself	a	gene	therapy	designed	to
increase	his	stamina	and	life	span,	hates	being	called	a	biohacker.	While	he	sees
little	problem	with	scientists	experimenting	on	themselves,	he	fears	that	biohackers
who	promote	self-experimentation	will	encourage	total	amateurs	to	take	risks	they
don't	understand.

"[They]	could	give	themselves	a	significant	issue,	potentially	including	dying	from
it,"	said	Hanley.	"The	biggest	danger	is	you	could	infect	yourself	with	something."

George	Church,	a	pioneer	in	genome	sequencing	who	has	become	a	de	facto
sounding	board	for	people	interested	in	self-experimentation,	said	that	while	he
always	recommends	caution,	clinical	trials	and	the	involvement	of	physicians,
sometimes	startling	results	can	come	from	a	single	patient.	He	pointed	to	the
example	of	Barry	Marshall,	a	physician	who	in	the	mid-1980s	proved	that	ulcers	are
caused	by	bacteria	-	by	drinking	an	infectious	broth.

"It	was	dramatic	enough	that	it	led	to	his	Nobel	prize,"	said	Church.	"Anything	is
possible."

On	yet	another	friend's	couch	in	a	tidy	townhouse	in	Arlington,	Virginia,	Roberts
prepared	to	go	on	Facebook	Live	again	to	share	the	results	of	his	blood	tests.	He
had	purposefully	not	looked	at	the	data	yet.

The	room	was	full	of	people.	A	film	crew	for	a	forthcoming	documentary	series	on
biotech	prepared	to	capture	his	reaction.	Aaron	Traywick	watched	from	the	kitchen,
and	three	of	Roberts'	friends	whispered	in	the	background.

"My	greatest	fear	of	turning	out	to	be	Geraldo	Rivera	is	popping	up,"	Roberts	said.
"He	goes	to	reveal	what's	inside	Al	Capone's	vault	and	it's	just	some	trash,	some
empty	beer	bottles."

Without	the	means	to	test	for	the	presence	of	N6	in	Roberts'	blood,	they	were
relying	on	his	viral	load	count.	The	day	before	injecting	the	treatment,	his	blood
contained	11,912	copies	of	the	virus	per	millilitre.	He	hoped	to	see	that	the	viral
load	dropped	to	2,000	copies	or	less.	If	it	was	in	the	2,000	to	8,000	range,
conclusions	would	be	hard	to	draw.	A	flat	or	increased	viral	load	could	indicate	the
treatment	had	failed.

Roberts	and	his	friends	share	a	drink	after	learning	his	test	results

Although	Roberts	enthused	about	a	patient-controlled	future	when	the
democratisation	of	medicine	has	toppled	big	pharma,	this	was	obviously	also
personal.	He	admitted	to	fantasising	about	telling	his	parents	over	Thanksgiving
dinner	that	the	treatment	had	worked.

He	also	recalled	getting	a	paper	cut	soon	after	he	first	found	out	he	was	HIV
positive.	Looking	down	at	his	hand,	he	saw	his	own	blood	as	a	poison.

"That's	what	I'm	looking	forward	most	to	helping	heal,"	he	said.	"It's	not	necessarily
the	infection	itself,	but	the	possibility	of	harming	others."

After	greeting	the	audience	on	Facebook	Live	(which	again	included	his	mother),
Roberts	told	them:	"I	think	it's	time."

He	opened	the	documents	sent	from	the	lab	and	frowned	slightly	as	he	read.	Then
he	laughed.

"Alright,	so	-	yeah,	this	was	not	what	we	were	hoping	for."

According	to	the	test	results,	Roberts'	viral	load	rose	from	28,800	on	week	two	to
36,401	on	week	three	-	still	low	levels,	but	not	the	desired	results.	His	count	of	CD4
helper	T-cells	-	the	immune	system	cell	that	HIV	attacks	-	was	higher	than	he'd	ever
seen	it,	but	there	was	no	way	to	know	what	that	meant.

"More	data	is	necessary,"	Traywick	chimed	in	from	off-camera.	Then	he	sat	down
next	to	Roberts,	joking:	"We	didn't	kill	you."

After	they	switched	off	the	broadcast,	Traywick	slumped	backwards	in	his	seat.	One
of	Roberts'	friends	quietly	slipped	the	magnum	of	sparkling	wine	that	had	been
sitting	on	the	kitchen	counter	into	the	refrigerator.	They	opened	a	bottle	of	red
instead.

Traywick	said	that	this	is	part	of	his	vision	for	the	company	-	one	that	shares	its
failures	publicly	just	as	readily	as	its	successes.

"I	am	a	little	bit	let	down,"	said	Roberts,	sipping	from	his	glass.	"It's	hard."

Despite	the	initial	failure,	Roberts	said	he	believes	that	the	gene	therapies	that	he
and	others	are	testing	will	hold	the	key	to	obliterating	HIV,	as	well	as	other	diseases
that	have	stumped	the	medical	field.

"It's	opened	up	so	many	possibilities,	it's	redefining	what	it	means	to	be	human."

In	December,	Ascendance's	researchers	will	release	a	second	version	that	contains
10	to	100	times	the	number	of	plasmids;	Roberts	plans	to	inject	that	as	well.	He	has
no	plans	to	return	to	medication	and	said	he	fully	expects	to	be	cured	someday.

Connors,	the	NIH	researcher,	tuned	in	to	Facebook	to	watch	Roberts	get	his
results.	He	disagreed	with	the	biohackers'	belief	that	traditional	research	methods
move	too	slowly	-	human	trials	of	N6	injections	are	set	to	being	in	early	2018	-	and
he	said	that	he	wished	Roberts	would	go	back	on	anti-virals.

"It	kind	of	breaks	my	heart,"	he	said.

But,	he	added,	Roberts	actually	has	something	in	common	with	the	patients	whose
bodies	naturally	create	antibodies	like	N6	and	others	currently	being	studied	as	a
means	to	combat	the	virus.

"The	people	who	make	up	the	cohort	are	people	who	refuse	treatment,"	he	said.
"They	have	a	similar	independent	streak."

Related	Topics

Genetics HIV/Aids

Share	this	story	About	sharing

US	&	Canada

Top	Stories
Mugabe's	successor	promises
jobs

2	hours	ago

Mladic	gets	life	for	Bosnia
genocide

3	hours	ago

US	Olympics	medic	admits
abusing	gymnasts

2	hours	ago

Features

Mugabe's	downfall:	The
unanswered	questions

Flea	market	photo	'shows	Billy	the
Kid'

Why	Rihanna	is	backing	a	teen	sex
victim	jailed	for	murder

Mladic	verdict	fails	to	ease	pain	in
Bosnia

Fergal	Keane:	Mugabe	has	gone,
but	will	Zimbabwe	change?

North	Korean	defector:	What
dramatic	footage	tells	us

Why	I	injected	myself	with	an
untested	gene	therapy

Why	so	many	sexual	harassment
cases	in	US,	not	UK?

The	actress	in	a	lawsuit	to	prove
she's	single

ADVERTISEMENT	FEATURE
PRESENTED	BY

Talented	by	Nature	to	Drive
Innovation
Discover	how	a	new	generation	of	start	ups
are	fueling	innovation

Most	Read

Ads	by	Google

Why	you	can	trust	BBC	News

Share

COURTESY	FORD	FISCHER/NEWS2SHARE

COURTESY	NIH/MARK	CONNORS

22	November	2017 22	November	2017 22	November	2017

More	Videos	from	the	BBC

Poles	told	to	breed	'like
rabbits'

Kathy	Griffin:	‘Not	sorry’
for	Trump	photo

The	stranger	at	my
brother's	grave

Mum's	dying	wish	to	keep
kids	out	of	care

CCTV	captures	Bentley
pub	car	park	smash

Pioneering	female	Spitfire
pilot	dies

Recommended	by	Outbrain

Elsewhere	on	BBC

BBC	News

Police	confirm	island	sex	abuse	reports

BBC	News

Girl	'left	to	die	as	men	rang	escorts'

BBC	News

Where	are	the	Manson	Family	members
now?

Recommended	by	Outbrain

BBC	Travel

Georgia’s	addictive	cousin	to	pizza?

BBC	Future

The	dangers	hidden	in	common	foods

BBC	Future

The	woman	who	can’t	forget

Budget	calculator:	How	will	the
Budget	affect	you?

1

Flea	market	photo	shows	'Billy
the	Kid	and	man	who	shot	him'

2

Summary	of	Budget	2017:	Key
points	at-a-glance

3

Multiyork	collapse	puts	550	jobs
under	threat

4

Ashington	driver	'crashed	to
save	passengers'	in	French	Alps

5

Budget	2017:	What	does	the
diesel	change	mean?

6

Budget	2017:	UK	growth
forecast	cut	by	Hammond

7

USA	gymnastics	doctor	Larry
Nassar	pleads	guilty	to	sex
charges

8

Paralympian	Anne	Wafula-Strike
wins	train	toilet	payout

9

Why	so	many	sexual
harassment	cases	in	US,	not
UK?

10

From	Around	the	Web

Anti-Aging	Tip
Reduces	Wrinkles
Without	Surgery
BeautyHeadlines

Decapitated	infant
has	head
reattached	in…
Alphr

The	Rarest	Animals
On	Earth	That	Still
Exists	Today
Jetlaggin

5	Most	Trusted
Antivirus	Products
Of	2017
My	Antivirus	Review

[Gallery]	10	Years
After	The	Famous
Photo,	Olympic…
My	Daily	Magazine

Biosurfit,	Axon	Lab
Reach	Distribution
Deal	for	Switzerland
360dx.com

Promoted	content	by	Outbrain

Ad

British	Expat	In	Germany?
Avoid	Losing	55%	Of	£70k+	Pensions
Download	A	Free	Expat	Pension	Guide
your.expatpensionreview.com

Enable	it	in	your	browser	or
download	Flash	Player	here.

Sorry,	you	need	Flash	to	play	this.

Enable	it	in	your	browser	or
download	Flash	Player	here.

Sorry,	you	need	Flash	to	play	this.

US	Olympics	medic	admits
abusing	gymnasts

US	&	Canada

US	inmate	caught	after
second	jail	break

US	&	Canada

US	travellers	pack	roads
and	airports

US	&	Canada

Search

http://www.bbc.com/privacy/cookies/managing/cookie-settings.html
http://www.bbc.com/privacy/cookies/bbc
http://www.bbc.com/news
http://www.bbc.com/news
http://www.bbc.com/news/video_and_audio/headlines
http://www.bbc.com/news/world
http://www.bbc.com/news/uk
http://www.bbc.com/news/business
http://www.bbc.com/news/technology
http://www.bbc.com/news/science_and_environment
http://www.bbc.com/news/stories
http://www.bbc.com/news/entertainment_and_arts
http://www.bbc.com/news/health
http://www.bbc.com/news/world_radio_and_tv
http://www.bbc.com/news/world/us_and_canada
http://www.bbc.co.uk/news/10628994
http://www.bbc.co.uk/news/help-17655000
http://www.bbc.co.uk/news/10628323
http://www.bbc.co.uk/news/20039682
http://www.bbc.com/sport/
http://www.bbc.com/weather/
http://www.bbc.com/tv/
http://www.bbc.com/radio/
http://www.bbc.com/cbbc
http://www.bbc.com/cbeebies
http://www.bbc.com/food/
http://www.bbc.com/iwonder
http://www.bbc.com/education
http://www.bbc.com/music/
http://www.bbc.com/arts/
http://www.bbc.com/makeitdigital
http://www.bbc.com/news/world/us_and_canada
mailto:?subject=Shared%20from%20BBC%20News&body=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981
http://www.facebook.com/dialog/feed?app_id=58567469885&redirect_uri=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&link=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981%3FSThisFB&display=popup
http://www.facebook.com/dialog/send?app_id=58567469885&redirect_uri=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&link=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981%3FSThisFB&display=popup
https://twitter.com/intent/tweet?text=BBC%20News%20-%20Why%20I%20injected%20myself%20with%20an%20untested%20gene%20therapy&url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981
https://uk.pinterest.com/pin/create/bookmarklet/?url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&description=The%20biohacker%20movement%20wants%20to%20cure%20disease%20without%20the%20help%20of%20government%20or%20big%20companies&title=Why%20I%20injected%20myself%20with%20an%20untested%20gene%20therapy&media=http%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fspecial%2F2015%2Fnewsspec_10857%2Fbbc_news_logo.png%3Fcb%3D1
https://www.linkedin.com/shareArticle?mini=true&url=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&title=Why%20I%20injected%20myself%20with%20an%20untested%20gene%20therapy&summary=The%20biohacker%20movement%20wants%20to%20cure%20disease%20without%20the%20help%20of%20government%20or%20big%20companies&source=BBC
http://www.bbc.com/news/topics/c40rjmqdw54t/genetics
http://www.bbc.com/news/topics/c008ql15118t/hivaids
http://www.bbc.com/news/world/us_and_canada
https://www.facebook.com/N2Sreports/videos/1557343577706859/
http://www.bbc.com/news/health-42009929
http://www.bbc.com/news/health-41724994
http://www.bbc.com/news/health-34731498
https://www.youtube.com/watch?v=OrwQW-L716U&feature=youtu.be
http://www.bbc.co.uk/earth/story/20160202-how-bacteria-invented-gene-editing
http://www.bbc.co.uk/programmes/p057w3c6
http://www.bbc.com/news/health-41269200
http://www.bbc.co.uk/help/web/sharing.shtml
http://www.bbc.com/news/world-africa-42086775
http://www.bbc.com/news/world-us-canada-42089464
http://www.bbc.com/news/world-us-canada-42079257
http://www.bbc.com/news/world-europe-42086437
http://www.bbc.com/news/world-africa-42079908
http://www.bbc.com/news/world-asia-42076543
http://www.bbc.com/news/world-us-canada-41990981
http://www.bbc.com/news/world-us-canada-42070575
http://www.bbc.com/news/world-asia-42007640
http://advertising.bbcworldwide.com/home/advertisewithus/bbc-storyworks-content
http://www.esencialcostarica.com/
https://adclick.g.doubleclick.net/pcs/click%253Fxai%253DAKAOjsvqnXSeybcVzt2dndv5XPu5y0sHNc59JH0SJI9LoWn0g87ZCszmtYEgfvuXQRRSMG_X2iRjd0MdRAUdi9lfiegZvrokKL5pVxW20RA4fbcolNHTARq5pQ2CLZli15dEptb1UKFfr3-etbAcM74-SWmBzlS1CKBaizZXnfb76BC1COUQzocBwnVp-lWrdg9evFiXejAa43it8BT5WHm3GteRqyrud1ZUBa4kL7i8BsIuZtCGFXZMuiYl6IdE09KxMOlUKmCcQex4xm0RlGfHVJP9lg%2526sig%253DCg0ArKJSzP1SkYV7Vx2MEAE%2526urlfix%253D1%2526adurl%253Dhttp://www.bbc.com/storyworks/capital/your-choice-for-business-naturally/talented-by-nature-to-drive-innovation
https://adclick.g.doubleclick.net/pcs/click%253Fxai%253DAKAOjsvqnXSeybcVzt2dndv5XPu5y0sHNc59JH0SJI9LoWn0g87ZCszmtYEgfvuXQRRSMG_X2iRjd0MdRAUdi9lfiegZvrokKL5pVxW20RA4fbcolNHTARq5pQ2CLZli15dEptb1UKFfr3-etbAcM74-SWmBzlS1CKBaizZXnfb76BC1COUQzocBwnVp-lWrdg9evFiXejAa43it8BT5WHm3GteRqyrud1ZUBa4kL7i8BsIuZtCGFXZMuiYl6IdE09KxMOlUKmCcQex4xm0RlGfHVJP9lg%2526sig%253DCg0ArKJSzP1SkYV7Vx2MEAE%2526urlfix%253D1%2526adurl%253Dhttp://www.bbc.com/storyworks/capital/your-choice-for-business-naturally/talented-by-nature-to-drive-innovation
http://www.bbc.com/news/world-africa-42077233
http://www.bbc.com/news/world-europe-42080090
http://www.bbc.com/news/world-us-canada-42083977
http://www.bbc.co.uk/bbc.com/faq/ads_by_google.shtml
http://www.bbc.co.uk/news/help-41670342
http://www.bbc.com/news/world-us-canada-41990981#
http://www.bbc.com/news/world-us-canada-41990981#
fb-messenger://share?app_id=58567469885&redirect_uri=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&link=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981%3FCMP%3Dshare_btn_me
mailto:?subject=Shared%20from%20BBC%20News&body=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981
http://www.bbc.com/news/world-us-canada-41990981#share-tools
http://www.bbc.com/news/av/world-41931770/poles-told-to-breed-like-rabbits-to-fight-falling-birth-rate
http://www.bbc.com/news/av/entertainment-arts-41918064/kathy-griffin-not-sorry-for-trump-photo
http://www.bbc.com/news/av/stories-41946080/the-stranger-at-my-brother-s-grave
http://www.bbc.com/news/av/uk-england-42000822/dying-mother-s-bid-to-raise-funds-to-keep-her-children-out-of-care
http://www.bbc.com/news/av/uk-england-derbyshire-42069965/bentley-driver-s-pub-car-park-crash-caught-on-cctv
http://www.bbc.com/news/av/uk-england-gloucestershire-42019484/world-war-two-female-spitfire-pilot-dies-aged-94
http://www.outbrain.com/what-is/default/en
http://www.bbc.com/news/uk-wales-south-west-wales-42039793
http://www.bbc.com/news/uk-england-leicestershire-42001987
http://www.bbc.com/news/world-us-canada-42056252
http://www.outbrain.com/what-is/default/en
http://www.bbc.com/travel/story/20171120-georgias-addictive-cousin-to-pizza
http://www.bbc.com/future/story/20171113-the-dangers-hidden-in-common-foods
http://www.bbc.com/future/story/20171108-the-woman-who-cant-forget
http://www.bbc.com/news/business-17442946
http://www.bbc.com/news/world-us-canada-42089464
http://www.bbc.com/news/uk-politics-42056452
http://www.bbc.com/news/business-42088699
http://www.bbc.com/news/uk-england-tyne-42083779
http://www.bbc.com/news/business-42079297
http://www.bbc.com/news/uk-politics-42069508
http://www.bbc.com/news/world-us-canada-42083977
http://www.bbc.com/news/uk-england-essex-42084435
http://www.bbc.com/news/world-us-canada-42070575
http://r1.zemanta.com/r/u1pswfv13m68/outbrain/30160/1277845/?_r_outbrainpubid=$source_id$
http://www.alphr.com/science/1007266/decapitated-infant-has-head-reattached-in-miracle-surgery?utm_source=Outbrain&utm_medium=cpc&utm_campaign=OBCloudDE&utm_term=$origsrcid$
http://jetlaggin.com/the-most-rarest-and-endangered-species-on-earth-today/?utm_source=OUTBRAIN&utm_campaign=63530&utm_term=$section_name$&utm_content=blog&utm_medium=$publisher_name$
http://track.antivirustracking.com/12e97c1b-e539-414f-94bb-019e064f047d?source=$origsrcid$&ADID=Place-Here&sectionid=$section_id$&sectionname=$section_name$&publisherid=$publisher_id$&publishername=$publisher_name$&adtitle=Antivirus+software+is+not+enough+to+prevent+a+cyberattack
https://mydailymagazine.com/the-amazing-breakthrough-of-an-internet-sensation-allison-stokke/?utm_source=outbrain&utm_campaign=ob-ww-d-viral-2111_mdm&utm_medium=$publisher_name$
https://www.360dx.com/business-news/biosurfit-axon-lab-reach-distribution-deal-switzerland?utm_source=outbrain&utm_medium=paid%20content&utm_campaign=outbrain&utm_term=$section_name$
http://www.outbrain.com/what-is/default/en
https://googleads.g.doubleclick.net/aclk?sa=l&ai=C-IvuXO8VWqyMDoqd6gSJ6rr4DJq_lrRNweOPlL0Bib_x_poBEAEg2OSHPWCV2oiCmAegAbvQwugDyAEBqQJzquG78Ui2PqgDAcgDywSqBKgBT9BR2HyWFp4yuH4ZjNkYZIAM8qrcjqdHxQmIih0pmlTY4MzqzM-ePhrCl4hOlKiHnZQ42JQQ30BigGYU4i1CjacgtzghMR0BVeTHnY_27uBzZRdO7fUaJw3T7drTXfZKJC0dFSfj9o8WfaymlCaNX77mXAr1lLynrIgFA8yVIVxxLFYQtVqZ6F43-2mgy139kzjXl6p2FFzlqmLkzCvxqM2hE4PlmRICgAetr70XqAemvhvYBwHSCAcIgGEQARgCsQl1YQe2zXxQaYAKAdgTAg&num=1&sig=AOD64_1BJulT8znAQIg2_RpoAokJ1diuHw&client=ca-pub-5087960732420604&adurl=http://expatpensionreview.com/bbc-pension-review-01/%3Futm_source%3Dgoogle%26utm_medium%3Dtext%26utm_term%3Dbbc%26utm_content%3Dfeb13ad2%26utm_name%3DGermany%26bc_keys%3Dqrops%23inner
https://googleads.g.doubleclick.net/aclk?sa=l&ai=C-IvuXO8VWqyMDoqd6gSJ6rr4DJq_lrRNweOPlL0Bib_x_poBEAEg2OSHPWCV2oiCmAegAbvQwugDyAEBqQJzquG78Ui2PqgDAcgDywSqBKgBT9BR2HyWFp4yuH4ZjNkYZIAM8qrcjqdHxQmIih0pmlTY4MzqzM-ePhrCl4hOlKiHnZQ42JQQ30BigGYU4i1CjacgtzghMR0BVeTHnY_27uBzZRdO7fUaJw3T7drTXfZKJC0dFSfj9o8WfaymlCaNX77mXAr1lLynrIgFA8yVIVxxLFYQtVqZ6F43-2mgy139kzjXl6p2FFzlqmLkzCvxqM2hE4PlmRICgAetr70XqAemvhvYBwHSCAcIgGEQARgCsQl1YQe2zXxQaYAKAdgTAg&num=1&sig=AOD64_1BJulT8znAQIg2_RpoAokJ1diuHw&client=ca-pub-5087960732420604&adurl=http://expatpensionreview.com/bbc-pension-review-01/%3Futm_source%3Dgoogle%26utm_medium%3Dtext%26utm_term%3Dbbc%26utm_content%3Dfeb13ad2%26utm_name%3DGermany%26bc_keys%3Dqrops%23inner
https://googleads.g.doubleclick.net/aclk?sa=l&ai=C-IvuXO8VWqyMDoqd6gSJ6rr4DJq_lrRNweOPlL0Bib_x_poBEAEg2OSHPWCV2oiCmAegAbvQwugDyAEBqQJzquG78Ui2PqgDAcgDywSqBKgBT9BR2HyWFp4yuH4ZjNkYZIAM8qrcjqdHxQmIih0pmlTY4MzqzM-ePhrCl4hOlKiHnZQ42JQQ30BigGYU4i1CjacgtzghMR0BVeTHnY_27uBzZRdO7fUaJw3T7drTXfZKJC0dFSfj9o8WfaymlCaNX77mXAr1lLynrIgFA8yVIVxxLFYQtVqZ6F43-2mgy139kzjXl6p2FFzlqmLkzCvxqM2hE4PlmRICgAetr70XqAemvhvYBwHSCAcIgGEQARgCsQl1YQe2zXxQaYAKAdgTAg&num=1&sig=AOD64_1BJulT8znAQIg2_RpoAokJ1diuHw&client=ca-pub-5087960732420604&adurl=http://expatpensionreview.com/bbc-pension-review-01/%3Futm_source%3Dgoogle%26utm_medium%3Dtext%26utm_term%3Dbbc%26utm_content%3Dfeb13ad2%26utm_name%3DGermany%26bc_keys%3Dqrops%23inner
https://get.adobe.com/flashplayer
https://get.adobe.com/flashplayer
http://www.bbc.com/news/world-us-canada-42083977
http://www.bbc.com/news/world/us_and_canada
http://www.bbc.com/news/world-us-canada-42083980
http://www.bbc.com/news/world/us_and_canada
http://www.bbc.com/news/av/world-us-canada-42088799/us-travellers-pack-roads-and-airports
http://www.bbc.com/news/world/us_and_canada
http://www.bbc.com/
https://search.bbc.co.uk/search
https://session.bbc.com/session?ptrt=http%3A%2F%2Fwww.bbc.com%2Fnews%2Fworld-us-canada-41990981&userOrigin=news&context=news
http://www.bbc.com/news/world-us-canada-41990981#orb-footer


Copyright	©	2017	BBC.	The	BBC	is	not	responsible	for	the	content	of	external	sites.	Read	about	our	approach	to	external	linking.

Arts Make	It	Digital

Taster Local

Terms	of	Use About	the	BBC

Privacy	Policy Cookies

Accessibility	Help Parental	Guidance

Contact	the	BBC Get	Personalised	Newsletters

http://www.bbc.com/help/web/links/
http://www.bbc.com/arts/
http://www.bbc.com/makeitdigital
http://www.bbc.com/taster
http://www.bbc.com/local/
http://www.bbc.com/terms/
http://www.bbc.com/aboutthebbc/
http://www.bbc.com/privacy/
http://www.bbc.com/privacy/cookies/about
http://www.bbc.com/accessibility/
http://www.bbc.com/guidance/
http://www.bbc.com/contact/
http://www.bbc.com/bbcnewsletter

