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How are Boehringer Ingelheim currently 
tackling "undruggable" targets?

We’re going after the high hanging fruits: 
cancers’ big 4, which drive more than 50% of 
all cancers. We’ve known about them since 
the 80s but there’s no drugs on the market, 
and that's the driver for going after these 
undruggable targets - they are really highly 
validated, so many cancer patients need 
drugs for these, but technically we can't seem 
to tackle them. 

It’s always biology first - we dont come in with 
any preconceived ideas about the success of 
a particular modality: instead, we look at each 
target and decide which modalities could 
tackle it. Speed is of the essence: you have 
to make early choices and strategically place 

those bets. At the start, you don’t know 
much, but as you start to understand which 
paths are most likely to lead to success, we 
place more bets on certain modalities.

One of the key questions is identifying the 
areas where we need to increase our 
technical capabilities in order to drug these 
targets. Take protein-protein interactions - 
one of the biggest problems is having robust 
enough approaches to find validated hits. 
So, we’ve been collaborating with Stephen 
Fesik, validating with protein NMR and 
crystallography, and really lifting that to a 
very high level to get the capabilities to find 
hits and validate them, like we’ve done with 
KRAS. People said at the time that it wasn’t 
possible, but now we have over 400 crystal 
structures of KRAS, and can get those 
structures within 24 hours. 

In your time at BI, how has the definition 
of "undruggable" changed?

‘Undruggable’ - it’s a funny word - people 
either love it or hate it. I like the confusion 
around it - for me it goes to the essence of 
the human problem here - it’s a mindset. 
Some people see ‘undruggable’ and take it 
literally, and they don't try. Others see it as a 
dogma they can smash - these sort of 
people have the right mindset. If I think right 
back to 2012, when we changed strategy to 
focus on cancers’ big 4, that’s what had to 
happen for us - many people didn’t think it
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cancers’ big 4 as a challenge, and everyone 
in their individual disciplines taking up the 
gauntlet and bringing their area to the next 
level so that we can make progress. 

What is the biggest challenge facing the 
industry right now?

Getting validation for a new concept in 
humans, and fast. KRAS-G12C is a  
wonderful example - although it doesn’t work 
in all patients, the clinical validation is there 
and you can see the blistering speed that 
colleagues at Amgen and Mirati, for example, 
are moving at - it’s wonderful. Clinical proof of 
concept drives everything, and we need to 
get to those points quicker, and clearer, and 
focus investments on this as an industry.  
Taking 10 years in the clinic to find out if a 
concept might work or not - this is just not 
good enough.

What is the benefit in bringing everyone 
working in this space together?

Sharing expands your thinking - I love 
learning what biotech companies are trying

out. Very often, their science is not in the  
domain of big pharma, so if you’re able to 
step back at these meetings and open your 
mind to the ideas of others, it can really be 
an enriching experience for your future 
strategic and scientific direction. 

It’s also good to gauge where a given area is 
at, to ensure that what we’re working on 
today is still going to be relevant in 5 years 
for patients.  However, I  do warn people not 
to over interpret competition - it typically 
takes a long time to drug tough targets 
properly. Look at the BCL-2 field - it took 
almost 15 years to come up with  
Venetoclax, and people are still working on 
BCL-2 to come up with improved concepts. 
The industry is still working on EGFR, some 
20 years after the first approvals. 

Which moments have stood out for you 
in 2020, and what are you most excited 
for in 2021?

The leadership displayed by a few heads of 
state, with New Zealand at the top of my list, 
really stood out. To drug something like 
KRAS, beta-catenin, MYC, p53, these are 
long term things and we need really strong 
leadership. We need discipline: it gets really 
tough, everyone wants to give up at some 
point - I see real parallels there. 

Secondly, the speed at which the vaccines 
have been clinically validated: it speaks to 

was possible... but 
eventually, a    switch 
flicked. So, it’s not the 
definition that has 
changed, rather the 
mindset: people 
seeing cracking
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amazing what’s possible when there is brutal 
focus on a topic of urgent need. With cancer - 
it’s just as urgent. There are a lot of lessons 
to be learned for organisations and for the 
industry about what amazing things can be 
achieved in timelines unheard of before.

Also, the speed that the KRAS-G12C field is 
moving in is a huge standout, and of course 
the first pan-KRAS concept in the clinic with 
our SOS1 inhibitor BI 1701963 which we are 
combining with MEK but also with 
KRAS-G12C in collaboration with Mirati. It 
wasn’t that many years ago when we’d be 
wondering whether its a good idea for the 
industry to be putting too much investment in 
combining two investigational drugs - it’s 
moving fast!

Staying on theme, we published our paper on 
the first fragment and crystal structure on 
beta-catenin1. This is exciting, especially 
when you think back to 2012, when Stephen 
Fesik2 and Genentech3 close together 
published the first crystal structures of 
fragments binding to KRAS, then, a year 
later, Kevan Shokat published his work 
around G12C4… if we dream a little here, if

we extrapolate forward from publishing the 
first fragment binding to beta-catenin in 2020 
(and if we’re as good on beta-catenin as we 
are on KRAS) then maybe we’ll see 
beta-catenin drugs enter clinical trials before 
the end of the decade.  

In 2021, we’re significantly expanding our 
efforts around KRAS - hiring, increasing 
investment - whilst continuing to drive our 
broad portfolio around KRAS forward. 2021 
is looking really exciting and the whole team 
in Vienna here is really looking forward to it.

What are you most looking forward to at 
the Undruggable Leaders Forum Europe? 

The discussions - I love the presentations 
and the science and seeing what everyone 
is up to, but the discussions and scientific 
discourse - the brains of the field exchanging 
on ideas on crucial topics is what I’m most 
looking forward to. 

my original point 
about clinical proof of 
principle: it needs to 
be achieved quickly 
so we know where to 
put our money and 
investment. It is
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