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11The big story

B R E X I T

Last Saturday, 700,000 
marched for a vote on 
a fi nal Brexit deal –  but 
still no-one has any 
idea of what it will be
By Tim Adams 

  J ust after noon  last Satur-
day at Green Park  tube 
station in central Lon-
don, the announcer had 
only one message: “This is 
now an exit-only station!” 

There were, from among the shuffl  ing 
crowds that packed the corridors and 
thronged the escalators,  murmurs of 
discontent at that particular notion. 
“Not if we have anything to do with it!” 
a woman with the gold stars of the EU 
stuck to the back of her jacket replied.

The crowd leaving the station, most 
carrying banners and fl ags – Carry on 
Remoaning! The People have Woken! 
– laughed just a little hopelessly at the 
joke as they emerged above ground to 
join those already making their way 
to Hyde Park Corner for the start of 
the People’s Vote  march, the largest 
 protest on the capital’s streets since 
the Stop the Iraq War rally in 2003.

The campaign organisers could not 
have hoped for more glorious march-
ing weather. The ranks of blue EU fl ags 
matched the intensity of the sky  as the 
crowds followed the Monopoly  board 
route that ran down Park Lane and Pic-
cadilly and Whitehall to Parliament 
Square . Though most of the estimated 
700,000 had come from the capital, 
it could not be  dismissed as a  London 

protest; buses and trains had brought 
marchers from across the country.

In Unity Square  near the centre 
of  Lincoln , in the chill darkness at 
6.45am,  70 or 80 protest ers had gath-
ered to take a coach down to London. 
Lincoln is the county town of the 
“most Brexit” region in England; at the 
referendum more than 70 % of voters 
were in favour of leaving the EU. When  
U kip this year proposed the idea of a 
“ Brexit    museum ” fi lled with memo-
rabilia from the “glorious campaign” 
– Nigel Farage mugs and pictures of the 
infamous  bus promising £350m a week 
to the NHS – Lincoln was mooted as a 
favourite site. Remain   voters here have 
come to feel something like foreign-
ers in their own land; most had come, 
they explained , because they felt they 
had no voice . “Will this change a blind 
thing? Probably not,” a sanguine his-
tory teacher  said, “but of course I had 
to come.” Others waiting for the coach 
concurred:  “It may make no diff erence 
but I want to be able to tell my grand-
children that I at least tried.” 

The marchers who fi led on to the 
coach fi tted no stereotype. If they 
shared a perspective, it appeared 

!

The Tories' fatal divide 
Analysis, Toby Helm, page 13 %

What happens next?

& March on
People's Vote 
supporters take 
to the streets of 
central London
GUY BELL/ALAMY

26 Octo

Deal or no deal?
The deal could be 
struck in November or 
December,  or maybe not 
until January. If UK-EU 
negotiations conclude 
and both the withdrawal 
agreement and future 
framework are agreed, 
both documents must be 
published.

Key EU council 
summit is off 
The emergency Brexit 
summit in November 
has been called off  
by the EU. In doing 
this, the EU hopes 
to de-dramatise 
negotiation s.
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simply one of urgent concern. They 
were not, largely, seasoned protest-
ers. John Males, 77, a retired offi  cial for 
local tourism, now an actor, suggested 
the last march he had been on was in 
support of the miners. Tom D uckett, 
a professor of computer science at the 
city’s university, last waited for a bus 
like this when it was headed to the  poll 
 tax protest in 1990. Kevin Sharples, 27 
years in the Royal Navy, and his wife 
Susan Greenal, now  retired from the 
NHS, last put their marching boots on 
for the Stop the War rally.

Most announced themselves as 
fi rst-time protest ers: these included 
retired fi refi ghter Barry Sharland,  and 
19-year-old Oliver Craven, across the 
aisle, who had been just too young to 
vote in the referendum  and has felt 
cheated . Many of his friends from the 
farming community  south of the city 
had voted Leave, he suggest ed; one or 
two ha d since had the courage to admit 
they might have got it wrong.

 At the front  of the coach were sev-
eral couples who ha d found them-
selves  caught up in the plight  of those  3 
million   unfortunates from another EU 
country living in the UK. Ida and  David 
Brandin-Lain  s at with their six-year-
old daughter, Ella, who has both the 
British passport of her father and the 
Swedish one of her mother. Ida  is  stuck 
in the limbo of “permanent residence” 
status, though she has lived in Lincoln 
and worked as a nurse for seven years .  

Julia Hoult and her German hus-
band, Dieter Krapp, were sitting a few 
rows back. Having raised three children 
in the UK and having lived and worked 
all over Europe, they moved to Lincoln 
from Austria a couple of months before 
the referendum, and now have  reason 
to wish they had not. They meet up 
with a couple of other Anglo-German 
couples in Lincoln every month or so, 
to discuss their anxieties.

The big story
Brexit endgame

Marion Sander, also travelling for 
the march, is one of them. She has 
lived in the city for 22 years, working 
as an arts development offi  cer for the 
county – and seems close to tears when 
she describes how she has watched 
attitudes harden: “England no longer 
seems like home to me,” she says. She 
is bemused by the fact that acquaint-
ances and neighbours seem so often 
these days to reference the world wars. 
“It has become the bomber county 
again,” she says.

I speak to members of all the main 
parties on the bus, and to those who 
 feel  they no longer have a polit ical 
home. Many of the older people  are 
determined to prove there was no sim-
ple  generational divide in the demand 
for a second vote. Most understand 

▲ In formation 
Marchers hit the 
London streets
PETE MACLAINE/i-IMAGES

some of the issues that made friends 
and family vote the other way – the 
pressures created by immigration in 
the agricultural areas of the county – 
but there is genuine anger about the 
“blatant lies” that the Leave campaign 
told that made the solutions to com-
plex  problems seem so simple.  

By  2.30pm many of the  700,000 had 
inched their way to Parliament Square, 
 where notably absent  were any voices 
addressing the march from the front 
bench of her Majesty’s Government or 
its Opposition. 

Perhaps in hope of more profound 
leadership, protesters congregated 
under the brooding bronze fi gures of 
Churchill and  Gandhi.  
TIM ADAMS IS A STAFF WRITER FOR THE 
OBSERVER

Deal approved but then eff ectively unapproved
 The deal must be translated into law, which gives 
opponents a second chance to strike a blow with 
amendments. Brexit secretary Dominic Raab has 
already  moved to close this opportunity down  with 
a memo published on the day of the October EU 
council summit, saying the opportunity to lay down 
amendments should be removed. The shadow Brexit 
secretary, Keir Starmer, and the head of the Commons 
Brexit select committee, Hilary Benn, have told Raab 
he will have a war on his hands if he tries this.

A meaningful vote
Both  the withdrawal 
agreement and future 
framework must be 
approved by a resolution 
in the House of Commons 
and be considered by 
the House of Lords   . 
 It is thought May will 
give opponents as little 
time as possible to plot, 
calling a “meaningful 
vote” just a few days 
after the documents are 
published .

Th G di W

'It may 
make no 
diff erence, 
but I want 
to be able 
to tell my 
grandkids
I tried'  
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 Last Wednesday evening, 
after news fi ltered 
through from Brussels 
that Theresa May was 

open to the idea of  extending 
the post-Brexit transition  period 
beyond December 2020, a senior 
Tory minister could not handle the 
volume of phone calls and texts  he 
was receiving late into the night 
from fellow MPs. “In the end I had 
to just switch the bloody thing 
off ,” he said. “It was all kicking 
off  yet again.”

The next day Tory Leavers and 
Remainers held rival meetings in 
the House of Commons  to plot 
their responses. Hardliners  were 
as deeply divided as ever. But the   
majority of Tory MPs from all sides 
 were united about one thing:  this 
was another huge Brexit blunder by 
the prime minister.

“Part of me was thinking that I 
was going to have to fi re off  a letter 
calling for a vote of no confi dence 
in the  woman,” said one ardent 
Remainer.

“It is her dithering, her 

A N A LY S I S

A party at war
Could a Brexit 
split spell 
the end of the 
Conservatives? 
By Toby Helm  

prevarication, her lack of bravery 
and leadership that had fi nally made 
me think she had to go, that she
was really the problem. But then I 
thought whooooa ... whooooa ... wait 
a minute, maybe that’s not right. 
Who would we get instead? What 
about the country? Take a breath. Be 
careful what you wish for.”

 May  made yet another statement 
to the  Commons on Monday on 
her disastrously deadlocked Brexit 
negotiations – claiming that a deal 
was 95% done . Last Monday  she 
had to do the same , standing up  and 
telling MPs how a dash to Brussels 
by her Brexit secretary Dominic Raab 
the day before had failed to secure a  
breakthrough on the Irish border.

MPs admire her stamina as she 
and ministers shuttle gamely to 
and from the Belgian capital, but 
they increasingly wonder if there 
is any guiding purpose. Whispers 
persisted about the possibility of a 
no-confi dence vote among Tory MPs 
as early as this week. 

 As rumours about her possible 
demise grew – May  spoke to the 
Commons to report to MPs on a 
summit in Brussels last week – billed 
beforehand as the moment of truth 
when a Brexit deal simply had to 
be done, but  ending up with the EU 
and UK still unable to agree, and 
everything being put off  again.

Before the summit, in an attempt 
to be helpful, EU leaders had fl oated 
the idea that the 20-month post-
Brexit transition period, during 
which the UK will eff ectively 
remain inside the European Union’s 
economic system in order to smooth 
our path out, could be extended 
well into 2021. This, they thought, 
would give everyone extra time to 
conclude a long-term EU-UK trade 
deal and sort out issues on the 

Irish border. When the summit got 
under way,  May appeared at fi rst 
to be very open to the idea . But 
she was far more circumspect after 
learning how her MPs were reacting 
back home. Most were appalled, 
Remainers and Leavers alike.

One senior Conservative MP 
who favours the softest of Brexits 
 said: “The very idea that May 
could entertain an extension and 
say so out of the blue shows how 
completely intellectually redundant 
No 10  is. You do not achieve 
anything by simply putting things 
back, by stopping the clock. British 
people and British businesses just 
want to get on with it, to get this 
over. They want to fi nd a deal, 
whatever it is. What on earth is an 
extra few months on the end of the 
transition going to achieve?”

Another Tory moderate added: 
“You could guess the reaction of the 
hard Brexiters the moment the word 
‘extension’ was uttered. Months or 
years more as a vassal state, more 
billions to Brussels. Brexit delayed. 
Of course they would reject it 
outright.” As indeed they did.

Cabinet ministers had not been 
briefed on an extension either, so 
many of them on the Brexiteer wing 
were angry .

Their backbench allies  took to 
Twitter. Nick Boles, who is close 
to Michael Gove, the environment 
secretary, said: “Lots of talk about 
the idea of extending the ‘limbo’ 
transition for another year in order 
to avoid the backstop kicking in. 
This is MADNESS. We would have 
to pay extra contributions of around 
€17 billion.”

 The Scottish secretary, David 
Mundell, suggested he would 
resign if there w ere any further 
delay, while  Johnny Mercer, 

!

You do not 
achieve 
anything 
by simply 
putting 
things back, 
by stopping 
the clock 

Deal not approved
A formal confi dence motion under the Fixed Term 
Parliament Act 2011 would be trigg ered. May 
could face a leadership challenge in her own party. 
She could resign as party leader but not as prime 
minister. It would take two months to fi nd a new 
leader. Calls for a second referendum would be 
likely, but legislation would be needed. Labour 
would seek a general election but would need two-
thirds of MPs to agree to trigg er one.

21 January
 If there is no deal by this 
date, the  government 
must make a statement 
within fi ve days on what 
the UK plans to do .
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The big story
Brexit endgame

a backbench Tory MP seen by 
some as a future potential high 
 fl yer, described the government 
as a “shitshow” in a sign of how 
discipline had totally broken down.

     “We are essentially dysfunctional 
at a moment of national crisis,” 
 said one ex-minister, who recently 
resigned from the government .

Amid the factionalism there 
are still some Tory loyalist voices 
and pragmatists who are calling 
desperately for common sense to 
prevail, and for Conservatives to 
put their country fi rst. The Foreign 
Offi  ce minister Alan Duncan said 
 that if they  failed to come together 
and compromise  they could  do 
untold damage to the  UK – and 
their party. He had never known a 
moment where it was more urgent 
for  all camps to “get real”.

“There simply is no outcome 
that will satisfy everyone,” he said. 
“People have to step back from their 
ideological obsessions and accept 
a pragmatic compromise on Brexit. 
Otherwise we risk infl icting massive 

economic damage on ourselves, 
as well as political damage both 
domestically and internationally.”

It was essential , Duncan said, that 
Tory MPs got behind May, whatever 
their  views .  “The prime minister 
is in a very diffi  cult position. All of 
those who carp at her are not in any 
position to do any better. If we were 
to replace the prime minister with 
any of those who criticise her, those 
same people would be in exactly 
the same position, facing the same 
diffi  culties.”

But there is  absolutely no sign 
that enough Conservatives will 
do as he wants. In fact, the nearer 
the crisis point on Brexit comes – 
parliamentary deadlock leading to 
no deal – the more entrenched many 
Tories become in their ideological 
dugouts. Some say David Davis, 
the former  Brexit  secretary, is now 
“on manoeuvres” and that his allies 
want him to take over from May as a 
caretaker leader as soon as possible.

Others say Michael Gove and his 
acolytes are cosying up not just to 
Brexiters but also to key Remainers 
to try to win them around to the 
idea of a Gove premiership with 
pledges of preferment.

More  than 40 Tory MPs are said 
to  have sent letters expressing no 
confi dence in May to Sir Graham 
Brady, chairman of the 1922 
committee of Tory backbenchers, 
who needs 48 such  notes to trigger a 
leadership challenge .

Robbie Gibb,  May’s director of 
communications, has been trying 
to halt the drift of opinion against 
her by holding dinners in No 10  with 
groups of  backbenchers , trying to 
talk them round to what should be 
normal – loyalty to their leader.

The  coming days will be critical 
for May, the Tory party and the 

country. On 29 October , Philip 
Hammond will deliver his autumn 
budget with little money to spend 
and with the Democratic Unionists, 
upon who May relies to give her a 
majority in parliament, threatening 
to vote it down unless she bows to 
their will over  Brexit .

Budget day will demonstrate 
how hamstrung the chancellor is, 
fi nancially and politically, as a result 
of the whole debate over leaving the 
European Union.

 T he Tory chair of the 
Treasury select committee, 
Nicky Morgan, warned 
that the  party was under 

“existential strain” and said that 
some friendships  would never 
be healed. She too called on hard 
Brexiters to see the need for 
compromise.

The result of not doing so, some 
Tories believe, will not just be 
a disastrous no-deal Brexit but 
possibly the end of the Tory party as 
a formidable  force in British politics.

Activists outside the Brexit 
bubble are desperate for  the party to 
settle  it and start talking about other 
issues. “When Europe dominates 
the discussion in the Conservative 
party for too long, it leads to deep 
division and defeat,” said Ryan 
Shorthouse, founder of Bright Blue, 
a thinktank for promoting liberal 
 C onservatism.

“Just look at the disappointing 
result of the last election, which 
the prime minister pitched as about 
Brexit. If Conservative MPs want to 
win in 2022, they would be wise to 
compromise and agree to a future 
deal with the EU as soon as possible. 
And, ultimately, move on.”
TOBY HELM IS THE OBSERVER'S 
POLITICAL EDITOR 

The PM is  
in a diffi  cult 
position – 
and those 
that carp 
are not in a 
position to 
do better

▲ Tory hopeful 
Michael Gove has 
his own ambitions 
VICKIE FLORES/LNP

29 March 2019
The UK will formally 
leave the EU. Providing a 
deal is agreed there will 
be a status quo transition 
period running until 
31 December 2020. 

ng a
will

tion 
Deal approved
The EU would sign off  the deal  at the 13 
December summit,  or a specially convened 
summit in the new year. The deal has to go to 
the EU judiciary for line-by-line checking of 
legal text. Any legally questionable elements 
would be sent to the European c ourt of j ustice 
for advice. Then it is translated into 24 
 languages.  The deal must then be approved 
by the European council of member state 
leaders. It needs the approval of 20 of the 27 
countries  and the European parliament.

Lisa O'Carroll
BREXIT
CORRESPONDENT

Deal not approved
 The EU  could reopen 
negotiation s. Sources 
at EU level indicate that 
article 50 would only be 
extended if there was a 
“demonstrable need” in 
the form of a new Tory 
leader, a general election 
or a second referendum. 
Alternatively, Britain 
hurtles towards a 
no-deal Brexit.
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Hong Kong

! Coast to coast
The $20bn  Hong Kong-Zhuhai-
Macau bridge-tunnel  offi  cially 
opened on Tuesday . The world’s 
longest sea  crossing will link   the 
Hong Kong side (pictured) and 
Macau to the Chinese mainland as 
part of a broader  plan to integrate 
the special administrative regions 
into China.

 Since its inception, it has been 
one of the most criticised initiatives 
in Hong Kong, where residents  say 
it is a poor use of taxpayer funds. 
Conservationists have blamed  its 
construction for falling numbers 
of the threatened Chinese white 

dolphin. Others say the  crossing 
is another way for Beijing to bind 
the  regions closer to China. “It is 
a politically driven mega-project 
without urgent need,” said pro-
democracy lawmaker Eddie Chu. 
Earlier this year, offi  cials said 
 crossing traffi  c would  decline  25% by 
2030 because of a  competing bridge.  

Under construction since 2009, 
the  55km-long structure  consists of 
three cable-stayed bridges  designed 
to withstand winds of up to 
340km /h. A 6.7km undersea tunnel, 
connected by two artifi cial islands, 
has been built to avoid disrupting 
shipping lanes. 
Lily Kuo

Lantau
Island

Hong Kong
international
airportEastern

artificial
island

Macau

Hong Kong-
Zhuhai-Macau
bridge

Undersea
tunnel
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G E N E T I C S

The science 
behind a 
fertility 
revolution

Scientists may soon be able to 
create sperm and eggs using 
ordinary cells – but it raises 
troubling ethical questions

By Philip Ball

 F orty years ago, couples suff er-
ing from infertility were given 
hope by the birth of Louise 
Brown, the fi rst “test-tube 

baby”. But although millions of babies 
have now been born by IVF, the tech-
nique can off er no help to couples  who 
lack the eggs or sperm : men whose tes-
tes produce no sperm, say, or women 
who have undergone surgery for ovar-
ian cancer. Some opt for donor eggs or 
sperm, but an alternative may be on 
the way. Scientists are making steady 
progress towards creating human eggs 
and sperm – the so-called gametes that 
combine in fertilisation – artifi cially in 
a petri dish.

The idea is to make them from the 
ordinary “somatic” cells of the body, 
such as skin. The feasibility of such an 
extraordinary transformation of our 
fl esh has only been recognised for 11 
years. But already it is revolutionis-
ing medicine and assisted reproduc-
tive technologies may eventually feel 
the benefi ts too. If gametes grown in 
vitro prove safe for reproduction, the 
possibilities are dramatic – but could 
also be disconcerting, and might go 
well beyond providing eggs and sperm 
for those who lack them. Instead of 
having to undergo a painful egg-pro-
duction and extraction procedure 
involving doses of hormones with 
uncertain long-term eff ects, a woman 
could have an almost limitless supply 

of eggs made from a scrap of skin. Huge 
numbers of embryos could be created 
easily and painlessly. What might we 
do with such a choice?

In 2007, Japanese biologists Shinya 
Yamanaka and Kazutoshi Takahashi 
showed that a human somatic cell  can 
be turned into a stem cell, the kind of 
cell in an early embryo that can grow 
into every tissue type in the body. 
These artifi cially manipulated cells are 
called induced pluripotent stem cells 
(iPSCs) and they are now being  studied 
for growing human organs such as 
pancreases and kidneys outside the 
body for surgical transplantation. In 
principle, they should also be able to 
form eggs and sperm.

This transformation of somatic cells 
is induced by injecting them with a 
cocktail of genes that generate proteins 
called transcription factors. In normal 
embryo growth, such proteins control 
gene activity and thereby guide cells 
towards their “fate” – what kind of spe-
cialised cells they become . By adding 
the right factors artifi cially, a cell of 
one type can be tricked into thinking 
it is a diff erent type. Yamanaka and 
Takahashi found that just four particu-
lar transcription factors were enough 
to persuade a skin cell to revert to act-
ing like a stem cell. Once converted to 
an iPSC, a cell can then be directed by 
other factors towards a diff erent fate.

But to make gametes, there’s a 
catch. While all our other cells contain 
two copies of all our genes,  eggs and 
sperm have only one copy: 23 chromo-
somes in all. When an egg and sperm 
merge in fertilisation, the full comple-
ment of 46 is  restored. So to produce 
viable germ cells from stem cells, 
the cells have to undergo a  process 
called meiosis  to halve the number of 
 chromosomes.

It’s not  easy to recapitulate that pro-
cess in a petri dish and until recently 
researchers have only managed to 
transform iPSCs into precursors of 
gametes, called primordial germ 
cells (PGCs), which haven’t  under-
gone chromosome-halving meiosis 
and can’t be fertilised. But last month, 
a group at Kyoto University in Japan 
led by Mitinori Saitou reported a 
big step forward. They have cajoled 
human PGCs on to the next stage of 
development, called oogonia cells. It 
now remains to advance these further 
to  oocytes, which are ready to begin 
meiosis and become genuine egg cells.

To develop into oogonia, the PGCs 
need to receive chemical signals from 

Science

How it works
Turning cells 
into gametes
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tissues in the ovaries. The Japanese 
group supplied those signals by 
 culturing the iPSCs alongside cells 
taken from mouse ovaries. Despite 
being of a diff erent species, the  ovarian 
cells  supplied the right prompts. “We 
did not expect this,” says Saitou, “but 
tried anyway and were surprised to 
fi nd it worked.”

Making fully functional eggs from 
iPSCs is already far more advanced 
in mice. Saitou’s team have made 
mouse PGCs in vitro, matured them 
using ovarian tissue and transplanted 
them back into the ovaries of live mice, 
where the cells completed their devel-
opment into mature eggs. And two 
years ago they showed that they could 
carry out the entire reproductive cycle 
in vitro. They used cultures of ovary 
tissue to mature the “artifi cial” eggs, 
which they fertilised by IVF and grew 
into mouse embryos. They then har-
vested the embryonic stem cells and 
turned them into PGCs for a new cycle.

Whether all this can work for human 
cells is another matter. Stem cell biolo-
gist Werner Neuhausser of Harvard 
University , doubts that the mouse 
ovarian cells will be capable of guid-
ing human oogonia cells all the way 
to bona fi de eggs, although he admits 
that no one really knows. “We think 
that we need to use human ovarian 
cells to mature oogonia into oocytes 
and then to eggs,” agrees  Saitou. “We 
are working on it now.”

W hat about artificial 
sperm? In 2011,  Saitou 
and his colleagues 
reported that they had 

used the same strategy to make artifi -
cial mouse sperm from the skin cells of 
adult mice. They fi rst reprogrammed 
the cells into iPSCs, induced them to 
become PGCs and then transplanted 
them into the testes of mice to com-
plete their development into sperm. 
The researchers used some of this 
sperm to fertilise mouse eggs, which 
developed into apparently healthy 
mouse pups.

 “In my view, regeneration of human 
gametes from somatic cells in the lab 
is probably just a question of time and 
eff ort,” says Neuhausser. “The clinical 
need for such a technology is of course 
tremendous, as it would replace donor 
egg treatments.”

He cautions that extensive testing 
will be necessary to establish the safety 
of such a method of assisted concep-
tion and that embryos made this way 

would need to be genetically tested 
before being implanted in the womb 
to check for abnormalities. “Even with 
these safeguards in place we would 
have to accept some residual risk,” 
he says. “Ultimately, some patients 
would have to make a leap of faith if 
this technology enters clinical trials.” 
All the same, says bioethicist Henry 
Greely of Stanford University , “I don’t 
see any show stopper that will keep 
what is feasible in mice from working 
in humans.”

If eggs and thus IVF embryos could 
be produced easily and in large num-
bers, says Greely, that could change 
the landscape of assisted conception 
when combined with the option of 
genetic screening. This can be done 
ever more cheaply and quickly for 
embryos and is currently permitted 
in the UK for identifying those carry-
ing certain genetic disease mutations.

With such technologies in place, 
says Greely, “the stage is set for very, 
very widespread use of embryo 
 selection”.  Greely foresees a day when 
IVF clients are presented with lists of 
characteristics for dozens, perhaps 
hundreds, of their embryos . 

Given  the option , Greely suspects 
that IVF  may eventually become 
the default method of human 
 reproduction. “I expect that, some 
time in the next 20 to 40 years… 
sex [for  reproduction] will largely 

 disappear,” he writes in his 2016 book 
The End of Sex.

The advent of the precision gene-
editing tool Crispr-Cas9 in  recent years 
means that embryos’ genetic profi les 
could be  further  refi ned. Crispr has 
already been used on human embryos 
for research purposes, although ques-
tions about safety remain.  “The gen-
eration of gametes and embryos from 
somatic cells would really open the 
door to effi  cient [gene] editing,” says 
Neuhausser. “Pretty much any genetic 
modifi cation could be introduced in 
iPSC lines derived from somatic cells 
using Crispr.”

T hat conjures up scary images 
of a genetic elite being bred 
by those who can aff ord it, 
as in the fi lm Gattaca. “But,” 

says Neuhausser, “the feasibility and 
cost of embryo screening will largely 
depend on the effi  ciency of genera-
tion of healthy human embryos from 
in vitro-derived eggs and sperm. If 
only one in 1,000 embryos is ‘normal’, 
this may prove to be too diffi  cult and 
expensive for routine IVF.”

Making artifi cial gametes could 
introduce new permutations into 
how we reproduce. The somatic cells 
of both men and women could in  
principle be transformed into eggs 
and sperm. So gay couples  could have 
babies that were genetically related 
to both parents, although male cou-
ples would need a surrogate mother. 
 More challenging is the notion of a 
single individual conceiving a child 
from eggs and sperm both made from 
his or her cells, what Greely calls the 
“unibaby” of a “uniparent” . Equally 
disturbing is the prospect that genetic 
parents could include, say, the very 
elderly, children or even foetuses. 
The ability to make gametes from 
any bodily residue we leave lying 
around – “like cells you leave on beer 
bottles and wine glasses”, says Greely – 
opens up other alarming scenar-
ios. You can imagine the celebrity 
 paternity suits already.

 Given the complexity in clinical 
terms, we don't have to worry about 
such ideas yet. But it all comes from 
a revolution in our understanding of 
what cells can do. “When I think about 
it, it is quite astonishing,” says Surani. 
“Each cell in your body is a potential 
gamete. This is a profound change in 
the way we think about cells.” Observer
PHILIP BALL IS A BRITISH SCIENCE 
WRITER  AND AUTHOR
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The dangers of building a better insect

Invasion of the
Frankenbees
By Bernhard Warner
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35The spring of 2008 was brutal  for 
Europe’s honeybees. In late April and early May, during the 
corn-planting season, dismayed beekeepers in Germany’s 
upper Rhine valley looked on as whole colonies perished. 
Millions of bees died. France, the Netherlands and Italy 
reported big losses, but in Germany the incident took on 
the urgency of a national crisis. “It was a disaster,” recalled 
Walter Haefeker, German president of the European 
Professional Beekeepers Association. “The government had 
to set up containers along the autobahn where beekeepers 
could dump their hives.”

 An investigation  in July of that year concluded that the 
bees in Germany died of mass poisoning by the pesticide 
clothianidin, which can be  10,000 times more potent  than 
DDT. In the months leading up to the bee crisis, clothianidin, 
developed by Bayer Crop Science from a class of insecti-
cides called neonicotinoids, had been used up and down 
the Rhine following an outbreak of corn rootworm. The 
pesticide is designed to attack the nervous system of crop-
munching pests, but studies have shown it can be harm-
ful to insects  such as the European honeybee. It muddles 
the bees’ super-acute sense of direction and upsets their 
 feeding habits, while it  can also alter  the queen’s reproduc-
tive anatomy and sterilise males. As contaminated beehives 
piled up, Bayer paid €2m ( $2.3m)  into a compensation fund 
for beekeepers in the aff ected area, but off ered no admis-
sion of guilt.

 The die-off   forced a reckoning among European farmers. 
Hundreds of studies examined the safety of neonicotinoids, 
known as neonics, and their links to colony col-
lapse disorder (CCD), in which worker bees aban-
don the hive, leaving the queen and her recent 
off spring  to starve. In 2013, the evidence led 
to a landmark European  commission ruling, 
imposing a moratorium on clothianidin and 
two other major neonics  – the world’s most 
popular pesticides. This April, Europe went a 
step further. The commission extended the ban 
on the trio of neonics to virtually everywhere out-
side greenhouses, citing evidence that by harming pollinat-
ing insects, neonics interfere with the  pollination of crops 
to the value of €15bn   a year. Environmentalists cheered the 
victory. Regulators beyond Europe plan to follow.

For  Haefeker at the  beekeepers  association, who had 
spent years campaigning against the use of neonics, victory 
was sweet, but short-lived : faced with multiple threats from 
modern farming methods, beekeepers know the insecticide 
ban alone is not enough to save the honeybee.

Honeybees originated in Eurasia roughly 35m  years ago, 
and as long as they  have had steady access to fl owering 
plants, they  have thrived. But in the modern world, bees 
face all kinds of dangers.  Colony collapse  is n ot a single 
malady, but rather an amalgamation of diff erent challenges. 
Alongside the dangers of pesticides, diseases such as Israeli 
 acute  paralysis virus, gut parasites and invasive parasites 
such as the varroa mite can overwhelm the bees’ immune 
systems. Industrial agriculture imposes its own threats: 

a mania for monocultures has led to shrinking foraging 
habitats, while, according to the US  Environmental Protec-
tion Agency, bees employed in commercial pollination, in 
which hives are stacked high on trucks and  driven around 
the country to pollinate almond trees and other crops, 
get highly stressed, which damages their resilience and 
eating habits.

Since the EU began phasing out neonics, in 2014, the 
honeybees’ recovery has not been as dramatic as hoped. 
Neonics are probably not the biggest factor in the demise 
of bees, but they are the easiest to outlaw. To farmers, this 
seems outrageously unfair. Citing an industry-funded 
study, they say the ban will cost the EU agriculture sector 
€880b n  annually in diminished crop yields.

Another, more controversial, response to the slump in 
bee populations is in the works. This is the plan to create a 
more resilient strain of honeybee  – a genetically modifi ed 
 superbee . The technology for creating GM honeybees is 
in its infancy, and still confi ned to the laboratory. But, if 
successful, it could lead to a hardier species, one that  is 
resistant to natural and man made hazards: viruses, var-
roa mites, pesticides and so on. If we can’t change modern 
farming practices, the thinking goes, maybe we should 
change the bees.

The prospect horrifi es many bee people  –  from commer-
cial beekeepers  such as Haefeker  to passionate amateurs 
 – who see a lab-made superbee as a direct threat to the 
smaller, struggling bee species. Traditional beekeepers have 
a name for them that expresses their fear and suspicion: 

Frankenbees.
Like many beekeepers, Haefeker is an activist 

and conservationist. A kind of bearded Lorax, 
Dr Seuss’s valiant spokesman for threatened 

trees, Haefeker speaks for the bees. For much 
of the past two decades, he has sounded the 

alarm on declining bee health, bringing his 
message to lawmakers in  Munich, Berlin and 

 Brussels, before judges at the European  court of 
 justice in Luxembourg, to investor roundtables 

in London, to beekeeper conferences in Turkey, Austria 
and  Italy, and to corporate gatherings of the agri-chemical 
industry around Europe.

When we met in Bavaria a week after the EU extended its 
neonics ban, I expected Haefeker to be in celebratory mood. 
But over  lunch  at a favourite roadway tavern an hour outside 
Munich, he explained that he considers the development of 
GM bees  – however long it takes to get them in production 
 – an even greater threat to the humble honeybee. “I don’t 
expect it to be commercialised next week, but then I don’t 
want to leave anything up to chance,” Haefeker said. “The 
public has been pretty late on a whole bunch of bad ideas. 
We don’t want to be late on this one.”

Some beekeepers worry that, if the agriculture industry 
succeeds in building and patenting a blockbuster, mite-free, 
pesticide-proof superbee, it would dominate and destroy 
the vibrant local market in conventional bee strains. There 
are health fears, too: the sting of GM bees may introduce 
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new allergy risks. And beekeepers are afraid they would 
not be able to protect the gene pool of traditional strains 
 such as the beloved Apis mellifera, the scientifi c name for 
the European honeybee, against a dominant, pesticide 
resistant, lab-designed version.

Jay Evans heads the bee research lab at the US Depart-
ment of Agriculture, where they are looking at various 
threats to bee health. Designing a truly pesticide-resistant 
honeybee, a “bulletproof bee”, as Evans calls them, would 
“throw a lot of nature under the bus”.

I t is always hive-like – 30C  and humid – in the 
narrow, windowless laboratory where geneti-
cally engineered honeybees are created on the 
campus of Heinrich Heine University in Düs-
seldorf, Germany. One June day, three students 
in  T-shirts were on the morning shift. Two of 
them silently inspected plastic honeycomb 
discs. Each disc contained 140 tiny plug holes, 

in each of which  a single honeybee embryo was growing. 
These discs were then passed to a third student at a sepa-
rate workstation, where, with remarkable dexterity, she 
injected each egg with an sgRNA gene-manipulation solu-
tion, a main ingredient in  the revolutionary  gene-editing 
technique,  Crispr -Cas9.

 Crispr technology  has transformed microbiology in 
recent years by allowing scientists to copy a desirable part 
of the DNA strand and insert it directly into the chromosome 
of the target specimen. Now, with great precision,  scientists 
can remove harmful mutations or unwanted traits, or insert 

a desired trait. In the US , you can buy a Crispr   apple that 
doesn’t brown . Medical researchers, meanwhile, see Crispr  
as a promising  route  to  making mosquitos resistant to the 
malaria  parasite.

The director of the Düsseldorf lab is Martin Beye, a giant 
in the fi eld of evolutionary genetics. In 2003, Beye and his 
colleagues were the fi rst to pinpoint the gene variants, or 
alleles, that determine the sex of honeybees. Three years 
later (coincidentally, just as scientists determined the likely 
causes of colony collapse disorder), Beye and an interna-
tional team of biologists decoded the Apis mellifera  genome, 
a breakthrough that transformed the fi eld of bee biology. 
Scientists now have an understanding of bee health down 
to the chromosomal level, enabling them, for example, to 
analyse precisely how pathogens and parasites aff ect their 
bee hosts. Genomics can take much of the guesswork out of 
breeding, too, revealing the  exact gene markers that make 
stocks more resilient to stressors and disease. Once the 
genome was cracked, it was only a matter of time before 
the scientifi c community would buil d a designer bee. In 
2014, Beye’s lab claimed that crown.

The gene-injection method Beye’s team pioneered, and 
laid out in their  2014 research paper , is painstaking  and 
fraught with risk. To demonstrate, a student motioned 
for me to peer into her microscope. The faint outline of 
a tiny needle and its intended target, the egg, came into 
focus. Magnifi ed, the egg looked like a smooth grey balloon, 
the kind performers at children’s parties tie into poodles 
and giraff es. Poke the egg at the wrong angle, or with too 
much pressure, or with an imprecise dosage, and it  will pop. 
And the injection has to be stealthy enough to leave no 
marks. If the worker bees, the hive’s fastidious caretak-
ers, sense in any way the pupae are n ot perfect, they cast 

them from the nest, leaving them for dead. Only 
the pristine survive.

To increase the  chances of success, Beye’s 
team keep their injected embryos away from 

the workers at fi rst, incubating in an arti-
fi cial hive. Only after 72 hours  do they slip 

the fi ttest of their modifi ed larvae specimens 
into a queen-rearing colony. What happens next 

is similar to the conventional queen-breeding 
method. The researchers graft the larvae into cell 

cups lined with royal jelly, the nutrient rich compound that 
young larvae gorge on to become queens. Even so, on aver-
age the workers rejected three out of four mutant larvae. But 
the survival rate was enough to guarantee the birth, in 2014, 
of the world’s fi rst genetically modifi ed honeybee queens.

I was also shown the transgenic queens. Up close, they 
looked vigorous, but unremarkable. The researchers affi  xed 
a magenta-coloured ID tag to the queen’s back, between 
the base of her wings. She mingled with ordinary worker 
bees in a small wooden nucleus hive. The sides were made 
of a hard plastic for viewing. Beye’s research team told 
me their transgenic bees behave no diff erently than any 
other Apis mellifera honeybees. The queen and the workers 
covered every inch of their cramped confi nes, popping in 
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and out of a small well containing water. After  a 
week or so,  the queen would be moved outside 
to a fl ight cage.

Beye’s researchers believe  manipulating 
the genome of the European honeybee will 
lead to new insights into what makes this 
species  unique – which genes  make them 
such meticulous groomers, or which genes 
programme the worker bees’ super-assiduous 
attention to looking after their young. They want to 
know why  bees are so good to each other . Is this instinct to 
work tirelessly for the good of the hive something learned , 
or genetic?

Beekeepers, dismayed at the prospect of GM bees 
 becoming a reality, made a huge fuss about Beye’s work. 
Many suspected his lab was bankrolled by the agriculture 
industry, or “Big Ag”.

“The beekeeper associations … ” Beye said, shaking 
his head in lingering disbelief. In person, he  is aff able and 
professorial. “They thought we were working with Bayer. 
I mean, they’re very close by: Bayer’s headquarters is maybe 
20km  from here.” He insisted inferences of a Bayer connec-
tion were totally false.

Beye and Marianne Otte, his research partner, explained 
that the purpose of their work was to understand the genetic 
basis for bee behaviour and health. It was never to build a 
pesticide-resistant bee. Building a GM bee, Beye said, is “ a 
stupid idea”.  The world doesn’t need chemical-resistant 
bees, he says. It needs farming practices that don’t harm 
bees. “They should be working on that. Not on manipulat-
ing the bee.”

But the truth is that Beye’s highly detailed paper serves 
as a kind of blueprint for how to build a bee. Thanks to 
research like his, and the emergence of tools such as  Crispr , 
it  has never been cheaper or so straightforward for a chemi-
cal company to pursue a superbee resistant to, say, the 
chemicals it makes. Takeo Kubo, a professor of molecular 
biology at the University of Tokyo, was the second scientist 
in the world to make a genetically modifi ed bee in his lab. 
He told me that he, too, is focused on basic research, and 
has no ties to the agriculture industry. But, unlike Beye, he 
welcomes the prospect of GM bee swarms buzzing around 
the countryside. Lab-made, pesticide-resistant bees could 
be a real saviour for beekeepers and farmers, he says. And, 
he adds, the science is no more than three years away. “I’m 
now 57 years old,” he told me via email, “and completely 
optimistic to see such transgenic bees in the marketplace 
in my lifetime!”

It is not yet legal to release genetically engineered bees 
into the wild, but the private sector is already watching 
closely.  One  US startup  contacted Beye’s lab  off ering to help 
commercialise their breakthrough research. Beye said no.

Beekeepers tend to see the world through the eyes of 
their bees. After a few hours in their presence, you too 
begin to re-evaluate your surroundings. The monochrome 
sameness of our farmlands – that vast, neat chequerboard 
of green and brown that feeds us mammals so well – can 

be a desert for foraging pollinators. The shocking 
 yellow brilliance of rapeseed in blossom each 

spring can be a reservoir of pesticides. Bee-
keepers have learned to mitigate the risks and 

adapt, mainly by moving their hives around 
an ever- dwindling patch of safe zones. But 

the genetically modifi ed bee,  which can breed 
with other species and looks just like  bees  hand-

raised from carefully chosen strains, is an alto-
gether more dangerous challenge.

Jay  Evans  at the US  agriculture department, an ento-
mologist and beekeeper, admires  Beye’s work, but  thinks 
his breakthrough GM bee should remain confi ned to the 
lab. “The road to making a superbee looks really long to 
me, and probably not necessary,” he said. “I don’t see the 
justifi cation.”

H aefeker, a former tech entrepre-
neur, came to beekeeping  around 
his 40th birthday. After spending 
two decades in Silicon Valley, he, his 
wife and two sons returned home to 
Germany in 2001, settling in a pic-
turesque village on Lake Starnberg, 
halfway between Munich and the 

Bavarian Alps. What started as a backyard hobby quickly 
became an obsession, then a growing business. Haefeker 
studied everything about beekeeping, from hive main-
tenance to nutrition. Later, he developed an iPhone app 
for breeders called iQueen and started a  podcast called  
 Bienenpolitik , or Beekeeping and Politics. One of the few 
tech-savvy beekeepers in bucolic  Upper Bavaria, in 2003 
Haefeker was recruited to join the local professional bee-
keepers association where second- and third-generation 
beekeepers routinely grumbled about modern farming 
practices gobbling up open space.  His fi rst assignment was 
to investigate an issue that nobody at the organi sation knew 
much about: GM  crops. “I had no opinion of GMOs (geneti-
cally modifi ed organisms),” he recalls. “But as the new kid 
on the block it was my job to fi gure out:  is this going to have 
an impact on us?”

Haefeker’s investigations into GMOs turned into a 
 decade-long crusade. What began as a local case involving 
a Bavarian beekeeper with GMO-contaminated honey grew 
into an epic battle, pitting Europe’s beekeepers against two 
giants: Monsanto, the biotech giant that markets MON810, 
the pest-resistant genetically modifi ed maize, and the 
World Trade Organi zation, which, at the time, was pres-
suring the EU to give GM crops a chance. The beekeepers  
eventually  won a huge victory in 2011  in the European  court 
of  justice, keeping European honey, for now, virtually GMO-
free. The fi ght continues, but the beekeepers’ message was 
clear: don’t underestimate us.

The agr i-chemical companies’ business model is to 
dominate both ends of the market. They sell the farmer the 
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'Did anyone ask our permission before they took 
our bees – the bees that we have been breeding?' 
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chemical that kills the pests, and then they sell them their 
patented seeds, genetically engineered to withstand those 
very chemicals. (Monsanto’s top-selling line of Roundup 
Ready herbicide-resistant seeds are marketed as the best 
defen ce against Roundup, Monsanto’s top-selling herbi-
cide.)  The multinationals have locked farmers into con-
tracts that prevent them from manipulating the seeds to 
develop their own cross-breed.

Beekeepers fear genetic engineering of honeybees 
will introduce patents and privatisation to one of the last 
 bastions of agriculture that  is collectively managed, and 
owned by no one. “Think about it,” Haefeker told me, “the 
one area Big Ag doesn’t yet control is pollination.” And polli-
nation is huge. The UN’s Food and Agriculture  Organi zation 
 (FAO)  estimates that pollinators  help farmers grow crops 
worth up to $577bn   annually.

Damage to the bee population, by  harming a vital 
 pollinator, is already threatening crops worldwide. Outside 
FAO’s headquarters in Rome, a neon billboard fl ashes in 
English, Italian and Arabic a series of urgent save-the-planet 
messages. Save the bees tops the list.  If bees disappear, food 
crops and animal feeds, not to mention the raw materials 
for biofuels (from canola and palm oil), textiles (cotton) and 
medicines, will simply vanish from much of the planet. It  
has got so bad  in some parts of China  that humans already 
pollinate some crops by hand. In what feels like a riff  on a 
 Black Mirror  episode,  researchers in the Netherlands and 
the US are working on the  RoboBee , a fl ying robotic pol-
linator that  is half the size of a paperclip and weighs less 
than one-tenth of a gram. In March, Walmart   fi led a series 
of patents  for its own tiny robotic pollinators.

Beekeepers and conservationists believe bees should be 
left to evolve on their own, helped only by protection of 
open spaces and best-practice natural breeding methods. 
Conventional bee breeding has  embraced technology in 
recent years  via the introduction of apps, tracking software 
and temperature-controlled “fi nishing” incubators. But 
the method is otherwise little changed from ancient times. 
During the year, beekeepers will perform what they call 
“splitting the hive”,  or separating a portion of the colony, 
frame by frame, and putting the frames in new hives with 
new inhabitants. This can invigorate the gene pool by intro-
ducing hardy newcomers.

“Before the introduction of neonicotinoids,” Haefeker 
said, “about 15 years ago, you’d open up the hive and it 
was bursting with healthy bees. That level of reproductive 
energy is really crucial.”

During 2008, Germany’s infamous season of 
heavy colony losses, the dead piled up on the 
ground under Haefeker’s hives and along the 
hive’s inner fl oor. “It’s got better in recent 
years, since the bans went into place. But 
we’re not yet back to where we were in the 
days before neonics,” he said. “That will take 
years.” He tests the spring pollen for traces of 
neonics and other chemicals. The level of con-
tamination is much improved, he says. On his 

 property in Bavaria, he off ered me a pinch of raw pollen. 
The sharp, sweet taste lingered on my tongue. I peered 
down to get a good look at the workers entering one of the 
hives. They streamed in one by one, their thighs weighed 
down with yellow balls of dandelion pollen. “It’s good, isn’t 
it?” Haefeker  chuckled proudly.

By late July, cracks had appeared in the new neonics law. 
More than a dozen EU member states  sought loopholes  to 
stay the ban,  and  Bayer pledged to appeal  against its legal 
basis, warning that the ban would limit our ability to grow 
the quantities of “safe, aff ordable” food we need.

Despite the setback, Haefeker remains defi ant. “Their 
business model is obsolete,” he told me on the phone  in July. 
The “big six” companies of Big Ag  are in the process of merg-
ing into three, forming Bayer-Monsanto, Dow-DuPont and 
Syngenta-ChemChina. This historic, quarter-of-a- trillion-
dollar spending spree is a sign of market  uncertainty, 
Haefeker asserts, not strength. The future, he says, is big 
data. Sensor- and computer-assisted crop care – digital crop 
protection, as it  is known, in which tiny robots and drones 
will tend to rows and rows of crops round the clock, picking 
off  pests and releasing super-precise fl ows of irrigation – will 
feed the planet’s billions, not chemicals. “I’ve been telling 
them this for years.”

However ground down by Haefeker’s tireless advocacy 
for bees they may be, Bayer offi  cials told me they largely 
concur with his view that the industry is beginning to grow 
less reliant on chemicals, and investing more  in big data 
and tiny robots. They even let Haefeker in the building from 
time to time to discuss that digital future. 

 H umans have been consuming honey 
since our hunter-gatherer days.      In 
the 20th century, apiology, the study 
of bees, took off . In the 1920s, Aus-
trian zoologist Karl von Frisch was 
the fi rst to explain the meaning of 
the honeybees’ waggle dance, which 
communicates to other bees the 

direction and distance of a food source; a half-century later 
he won the Nobel prize. Honeybees are eusocial  creatures, 
making them one of the most studied insects on the planet. 
         There are 22 million beekeepers across 146 countries, esti-
mates Apimondia, a 123-year-old organisation that protects 
and promotes the livelihood of beekeepers, and lately they  

have been seeing a dramatic rise in membership.  
In October, 2017, Haefeker  gave a presenta-

tion at Apimondia’s International Apicultural 
Congress in Istanbul, unveiling Apimondia’s 

answer to Frankenbees. Like Haefeker him-
self, the fi x he proposes is geeky and left- 

leaning: an  open-source licence for honey-
bees .  A software engineer, he takes inspiration 

from the free software movement of the 1980s 
and  90s , which gave birth to the “open source” 
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concept. Now, he sees such a licence promoting open 
 collaboration as the perfect model to protect the beekeepers 
from a nightmare scenario – powerful corporations building 
a genetically engineered bee that they then commercialise 
and lock down with patents and trademarks.

In his opening remarks, Haefeker launched into what he 
called “the big question”.  “Did anybody ask our permission 
before they took our bees, the bees we  have been working on, 
selecting and breeding within Apimondia, before 
the scientists decided to take these bees and 
modify them?” The answer was, of course, no. 
Until that moment, nobody, not even beekeep-
ers, claimed an ownership stake on the bees’ 
genetic code            . The free exchange of breeding 
materials – from the queens and her eggs to 
the drones’ sperm – has long been encouraged 
to keep colonies genetically diverse. Through this 
free exchange, we preserve a common resource, 
bene fi tting everyone and everything. The bee-
keepers get healthier colonies out of the arrange-
ment. We get fl owers, food and honey.

To get around any attempt by the agri-
culture industry to distribute and license 
superbees, Apimondia is seeking to enshrine 
this freedom as a right in the form of an open-
source contract, establishing bee breeding as a 
public good that nobody can own outright.

“This is the most effi  cient way to legally protect 
our bees from patenting and privatisation by commercial 
interests,” Haefeker insists. Later, he told me, “we don’t 
want to get screwed, the way farmers did by corporations 
and their GM patented seeds.”

Apimondia has minuscule lobbying resources, but it 
has lined up powerful allies, including the FAO, environ-
mental NGOs and scientifi c advis ers. Together, they press 
for international treaties to protect vital pollinators . Now 
Apimondia, too, is sounding the alarm on GM honeybees. 
Radical bee-breeding experiments don’t always end well, 
McCabe reminded me. Beekeepers  remember the story of the 
 Africanised bee, a cross-breed between the African bee and 
European strains introduced in South America in the 1950s. 
It escaped quarantine, mated with indigenous species and 
then multiplied , venturing thousands of  kilometres north 
into the US , breeding with local species  and quickly com-
ing to dominat e their gene pool. It landed the unfortunate, 
even nativist, nickname  “African killer bee ” for the aggres-
sive manner in which it defends its nest. “That’s what we’re 
concerned with,” McCabe says, “any inter-breeding that 
messes with the genetics of indigenous bee populations.”

Jay  Evans keeps bees on the grounds of his job at the US 
Department of Agriculture, at the government research 
facility in Maryland, 30 minutes north of Washington DC. 
I  asked him how things were going.

“Terribly,” he said with a wry laugh. “The losses have 
doubled in the last 10  years.” He blames a host of factors , 
with disease and parasites such as the varroa mite chief 
among them. Beekeepers, he added, are closely  watching 

what happens next in Europe. “I go to bee-
keepers’  meetings all the time. They’re suf-

fering. They’re  trying to keep their operations 
afl oat. They’re  desperate for a new solution, or 
techno logy, or regulation. Anything,” he says. 
But there’s consensus on what they don’t want. 

“When I talk to a group, I talk a lot about genetics. 
And occasionally they’ll say:  ‘Are you making a 

transgenic bee, one of those Frankenbees?’” 
Haefeker and his business partner, Arno 
Bruder,  run their beekeeping enterprise on 

a fi eld bordering two organic farms in Upper 
Bavaria. Their colonies have recovered somewhat 

since the neonics ban went into eff ect, he said, but 
they  protect their hives. A lot of beekeepers pack their 

hives on to trailers and position them near nature reserves 
or in fi elds like where the one in which we stood. “Over time 
you learn where you have the worst exposure to whatever 
it is that harms the bees,” Haefeker said.

 Keeping bees safe from pesticides is labour-intensive and 
requires  local knowledge. Bruder agreed to wake before 
dawn the next morning and pack up  some  hives  and drive 
the bees to higher ground. They had decided on a region 
in the foothills of the Alps   near the Wieskirche , an 18th-
 century church on the Unesco   world  heritage list.  The bees 
would be further away from intensive agriculture, said 
Haefeker. “We’ve scouted out the locations.”

Meanwhile, it  is possible that humankind has even more 
extreme designs on bees.  Earlier this month, Haefeker sent 
me a  message pointing to something called  Insect Allies , a 
$45m  research project sponsored by Darpa, the US Depart-
ment of Defence’s military research  arm.  It proposes using 
insects to carry immune-boosting mutations designed 
to protect crops from drought, fl ooding , pathogens  and 
bioweapons. In essence, the visiting insects would modify 
the plant’s genetic makeup. A group of  academics from uni-
versities in Germany and France declared the programme’s 
existence alarming,  saying it turns the insects  themselves 
into bioweapons. Darpa does n ot say what kind of insects 
it plans to use, but Haefeker  was concerned. “We need to 
keep an eye on this craziness,” his text read, “in case they 
want to use bees to transport their genetically modifi ed 
viruses into crops.”          
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 T o call someone a “boy” when they’re 
over 50 is disrespectful. Except that 
 Mike “Mike D” Diamond  and  Adam 
“Ad-Rock” Horovitz , the two  remaining 
Beastie Boys, are almost parodically 
boy ish.  Diamond,  52 , has slightly spiked 
dark hair and is so skinny, his waistline 
appears to be the same size as a normal 

man’s upper thigh. Horovitz,  51 , is grey, but his hair sticks up 
any old how, and he also has a teenager’s habit of yanking 
his face about, pulling stupid expressions to make himself 
look ugly (which he is not). Both are dressed in leisure wear  
and both are  hilariously un-adult. This interview is like 
having a conversation with my 12-year-old  and his mate. 
Meaning it’s really fun  but  scattershot, and rarely serious. 
Everything the Beasties say is true, but most of it is jokes. 

We’re in a suite at the Bowery hotel in New York, to talk 
about their new book,  Beastie Boys Book , a memoir of their 
time in the band. The book opens with a lovely piece from 
Horov itz about  Adam “MCA” Yauch , the third Beastie, who 
died from salivary gland cancer in  2012, aged 47 . Yauch was, 
writes Horovitz, the kind of friend “that gets you motivated. 
The one that not only gets themselves going and doing great 
things but says: ‘We should all get together and do this’… 
The friend that makes it happen. The friend that inspires 
you to go big.”

Go  big is what the Beastie Boys did. Against all expecta-
tions, three white middle-class New Yorkers with mixed, 
mostly Jewish, heritage and a punk-rock sensibility became, 
for a 1980s moment, the biggest rap band in the world. And 
after that  they managed to continue making music and 
create a 30 -year-plus career. 

“Lucky?” says Horovitz. “Yes. Our music is weird. It’s not 
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pop. I don’t know why so many people buy our records.”
The book took them four years  and tells the Beasties’ 

story from pre-1981, when Diamond formed a hardcore 
band with friends, including Yauch.  Beastie Boys Book is 
a delight. But, God, getting either Diamond or Horovitz to 
talk about it is nigh-on impossible. 

   I ask them about their late-80s habit of wearing a Volks-
wagen badge as a medallion and they’re like kids avoiding 
a have-you-done-your-homework question. Especially 
Diamond. His mind bounces between subjects like a well-
fl ipped pin ball. In any other profession, Diamond would 
be seen as an eccentric. 

“Mike is the craziest person,” says Horovitz. “He’s scat-
tered, he’s all over the place. When you hold him down 
and tell him: ‘This is what you’re doing,’ he’s fantastic. But 
you have to hold him down . That’s what he was like about 
writing this book. We hid his phone.” 

Diamond: “I have a short attention span. It’s because I’m 
used to making records. That gratifi cation. You press play, 
and you listen back and you’re like: ‘Oh I could dance to 
this,’ or: ‘God, really? I spent two days doing that?’ Imme-
diate feedback. But when you just sit there on your laptop 
writing for two days…”

Perhaps not surprisingly, then, although the writing 
is shared pretty equally at the beginning of the book, 
 Diamond’s contributions drop away towards the end. He 
kept fi nding excuses. He has two teenage sons     . He lives in 
Malibu and they all do a lot of surfi ng .

“Look, getting my sons out of bed and out of the house 
every day is such an eff ort that I feel I’m done by 8.30am,” he 
says. This makes it seem as though he’s too exhausted to do 
anything else, but actually, Diamond is really busy. He’s into 
wine (he curated a wine list for a new LA restaurant), he’s 
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had turntables, and a big record collection; they all chose 
breaks and the Beasties began to rap over the top. Gradu-
ally, Schellenbach was eased out (Rubin didn’t like female 
rappers: all the Beasties later acknowledged that this was 
“shitty”), Rubin became their producer and onstage DJ, 
and the new Beasties persona began to emerge: a bratty, 
fratty mickey-take of adolescence, their nasal  raps backed 
by big rhythms and noisy guitar riff s.

R ubin introduced them to  Russell 
Simmons , brother of  Rev Run  of Run 
DMC.  Simmons and Rubin formed 
a new label, Def Jam, and brought 
out the Beastie Boys’  fi rst album, 
 Licensed to Ill , in 1986. With its single 
 (You Gotta) Fight  for Your Right (To 
Party!) , the LP was like a call to arms 

for amped-up teenagers. The jokes became bigger and more 
stupid. The Beasties’ tour boasted an enormous hydraulic 
penis and go-go dancers in cages; they were banned from 
a chain of hotels (Holiday Inn – though Horovitz thinks it 
was Hilton); the British tabloids wrote that they were the 
“world’s nastiest pop group” and that they made fun of chil-
dren in wheelchairs (they didn’t). Horovitz was arrested for 
throwing a beer can at fans (he didn’t). The silly fun turned 
sour. Horovitz: “All of sudden we were the Sex Pistols.” 

They had thought that everyone was in on the joke, but 
the line between parody and truth is a tricky one to walk. 
Diamond: “At fi rst, it’s really funny and totally sarcastic. And 
then it becomes reality and you become part of that. It never 
dawned on us that it would become our job. To be these 
guys throwing beers over each other night after night…”

The Licensed to Ill era came to a sticky end in 1987, with 
all three of the Beasties unhappy and barely speaking to  one 
another. Not only were they sick of being a no-longer-funny 
punchline, they were skint – whereas Rubin and Simmons 
had made a lot of money. Simmons tried to use this  to get 
the Beasties to make Licensed to Ill Part Two.

“Russell was like, if you don’t go in the studio, then I’m 

designed expensive “grown man bags” , he’s made music for 
fashion-house art events and has been a cultural ambassador 
for Mercedes-Benz. He produces other bands         , he recently 
did a DJ ing tour, he has a weekly  Beats 1  radio show . Though 
he’s a master of distraction (he spends 15  minutes at the start 
of our interview wondering what to get for breakfast: “Order 
eggs, Mike,” says Horovitz wearily), Diamond actually enjoys 
being absorbed, transported by something that moves him 
creatively. When he’s excited, he’s all in.

In contrast, Horovitz enjoyed the writing , and has con-
centrated on completing a lot of the other  legwork: sourcing 
photographs, tracking people down. Aside from all that, he 
has a little boy with his wife, Bikini Kill’s  Kathleen Hanna , 
and he and Hanna write screenplays together . He’s played 
bass in  Bridget Everett and the Tender Moments  and he acts, 
much to Diamond’s amusement. “Did you know Adam was 
in a semi-pornographic movie in 1984?"

             All th ree of the Beasties grew up in New York, and all 
went to small liberal  schools.      Yauch was an only child; 
Horovitz and Diamond were youngest children. They all 
had a lot of freedom. “By the time I came along my parents 
had had enough,” says Diamond. “It was just like, ‘Go do 
what you’re doing, just don’t get into so much trouble that 
I hear about it.’” Horovitz: “Nobody said, ‘You need to be 
home before 3am on a Thursday.’”

New York at that time was  rough, and most of the middle 
class moved out when they had kids. “We were the weirdos 
that grew up here,” says Diamond, who remembers being 
taught by his mum what to do when (not if) he got mugged. 
“She was always like, ‘Remember. Put the money in your 
sock.’ I was like, ‘Why? Won’t they check there too? Are feet 
just too gross even for muggers?’” No mobile phones back 
then, of course, but this, they feel, was key: everyone was 
more connected with their surroundings and Horovitz, 
Yauch and Diamond would hear music everywhere, coming 
out of cars, in shops, from boom boxes.

“The only way that we could have become the band that 
we became is because New York at that time had everything 
going on,” says Diamond. “Now, you can get every song 
that ever infl uenced us on this phone, but at that time, 
New York truly was the only place in the world that had this 
confl uence of all this diff erent kind of music. New-wave 
stuff , no-wave stuff , post-punk, then the beginnings of 
rap. Dub, jazz, salsa, whatever.”

The  teenage Beasties would  meet  at gigs or clubs or a 
record store, the Rat Cage. “You’d cut school and go to the 
Rat Cage because you knew someone would be there,” says 
Horovitz. The next generation after the crowd contain-
ing Andy Warhol, Jean-Michel Basquiat,  Keith Haring  and 
Blondie, they were allowed into nightclubs such as the 
 Mudd Club  and  Danceteria  even though they were under-
age, just because people liked them. Inspired by hardcore 
bands such as  Bad Brains , Diamond started a punk-noise 
band when he was just 14 that morphed into the Beastie 
Boys (Diamond, Yauch,  guitarist John Berry ,  Kate Schellen-
bach on drums). Horovitz was also in a band,   the Young and 
the Useless , but replaced Berry in the Beasties in 1983. Soon 
after, hip-hop hit downtown, the Beasties saw  Afrika Bam-
baataa  DJ at a club, and, writes Diamond: “All we wanted 
was to be our own version of the  Treacherous Three.”

As they became more enchanted by rap, they realised 
that they needed a DJ. Through a friend, they became 
involved with  Rick Rubin , a strange, long-haired Long 
Islander who was a student at New York University. Rubin 
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not paying you,” says Diamond. “His calculation was that we 
would all be like,  ‘Oh we want our millions. O K, Russell we’re 
going to do it. ’ But we were all immediately, ‘Fuck you.’”

Now they have no hard feelings towards Rubin and Sim-
mons. “But that’s because it all worked out,” says Horovitz. 
“Had it not worked out, had we broken up in ’87 – and we 
never got paid by Rick and Russell  and Def Jam  – it wouldn’t 
be fi ne.”

It was a rough time. Yauch started another band. Dia-
mond did too. And Horovitz went to Los Angeles, to make 
a fi lm ( Lost Angels ). Whil e there, he came across some 
musicians/producers called the  Dust Brothers . It was their 
music that got him excited and brought the others over to 
the west coast. 

The  LA years were crucial ones for the band. Their follow-
up album, the immensely expensive and now-much-loved 
Paul’s Boutique, was a fl op, and Capitol, their record label, 
was no longer bothered. They were left to their own devices. 
“Paul’s Boutique was a bust, right?” says Horovitz. “That 
was a bummer. We didn’t pause on it for a long time, we 
didn’t go through therapy, but it was weird. And because it 
was a bust, we didn’t go on tour. So we just started making 
 Check Your Head  (their third album) at my apartment.”

For a time, all three Beasties lived in a  Hollywood man-
sion, complete with swimming pool and a room full of 1970s 
clothes, which they wore to celebrity parties. But after a 
while, they split off : Yauch lived solo in an art deco-style 
apartment block, Horovitz in the Holly wood hills with his 
then-girlfriend  Ione Skye , and Diamond in the  Silver Lake  
neighbourhood with his now ex-wife Tamra Davis. They all 
made music, but they also all skateboarded, and everyone 
smoked a lot of weed. I was vaguely friendly with  Diamond 
in the mid-90s, and I remember going over to his 
home one afternoon after lunch. I had two tokes 
on a joint he rolled and couldn’t use the phone. 
“Oh yeah, that was the crazy strong pot, the one 
that we grew in the yard,” says Diamond. “Hip-
pie Steve, our pot dealer, gave me the seeds and 
I just threw them in the ground.” 

Somehow, in LA, despite the omnipresence of 
Hippie Steveweed, the Beastie Boys got things 
done. They wanted to be “entrepreneurial, but 
not exploitative”, and set up all sorts of side pro-
jects. Diamond created a clothing line,  X-Large , 

which off ered cargo trousers and logo T-shirts; it had a 
spin-off  for women, X-Girl, designed by Sonic Youth’s  Kim 
Gordon . All three Beasties started a record label,  Grand 
Royal      and they also put out a brilliant, though shortlived 
magazine, also called Grand Royal . Yauch became involved 
in the Free Tibet movement and staged several fundraising 
concerts.      During the LA years, the Beasties became more 
than just musicians. “We never thought we were musi-
cians,” says Horovitz. “We just thought we were in a band.”

What’s the diff erence? “Well, everyone in downtown 
New York was in a band,” says Diamond. “Nobody could 
play, but everyone was in a band.”

Jean-Michel Basquiat came by when he was in LA, 
 wanting to produce Check Your Head. He wasn’t the only 
one. You could link the Beasties of that era with   Q-Tip , 
Spike Jonze,  Sophia Coppola  and more. An interview at 
the time said: “It appears as though everyone under 35 
who is doing anything creative in New York or LA is at some 
point sucked into the Beasties’ vortex.” During the 90s, the 
Beasties’ downtown New York creative mix – music, clothes, 
fi lm, magazines – came to fruition. New York created the 
 Beasties, but LA let them fl ourish.

And that way of life – working on music, but also other  
side projects and political causes – became how the Beasties 
lived. After Check Your Head, there was Ill Communication, 
which  produced the hit  Sabotage , and then the blockbuster 
 album  Hello Nasty . The Beasties were, once more, one of the 
biggest rap acts in the world. The band became, as Horovitz 
puts it, “something that we could all come back to when 
we wanted and needed it”. 

 Their last album,  Hot Sauce Committee Part Two , came 
out in 2011. A year later, the death of Yauch changed eve-
rything . They don’t write about this much in the book.

Horovitz: “There’s a lot of personal shit that we just 
don’t talk about. I don’t talk about my mom dying and Mike 
doesn’t talk about his dad dying, or his brother. Because 
it’s nobody’s business, except who we choose to make part 
of that business. Do you know what I mean?”

Diamond: “Also… it’s really hard. It’s a tremendously sad 
thing. We never anticipated experiencing this incredible 
loss of our friend and partner dying, and dying the way he 
did. It’s still sad. What can you possibly write beyond that? 
What can you write about that period of time? It’s this weird 
transition. They’re that person but they’re not the person 
they were... All you can say is, yes, you miss this person.”

Our time is up. The Beasties are due to have their pictures 
taken. They delay, goof around . 

“Hey Mike, I have our whole record planned out for next 
year,” says Horovitz. “Our battle of the bands record.” 

“My people will get back to you,” says Diamond. “You 
know, there’s a real growing sector for middle-aged cop 
buddy movies right now. Or maybe a TV show .”

Horovitz: “Do I have a really tiny head? I was 
walking here and I saw my refl ection in a window 
and it looked like it was oddly small. I think I 
have a pinhead.”

Diamond: “Maybe you need to wear more 
form-fitting clothes. To make your head 
 proportionate.”

We all look diff erent as we get older, I say.
“Ah, but you’re wrong there,” says Horovitz 

fi rmly. “I’m never going to get old.”  Observer        
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