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BBO-8520: A covalent G12C inhibitor that binds the GTP state



GTP-bound RAS proteins can exist in 2 states



31P NMR spectrum @ 5 oC
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 population increases from  % to > 85% upon binding
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DMSO treated
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Trapping KRAS.GTP in State 1



0 20 40 60

0

20

40

60

80

100

120

Minutes

%
 R

a
s
-R

a
f

AMG510

MRTX849

BBO-8520

Rapid target engagement in cells



Complete responses in xenograft models



Activation of PI 3’ kinase by growth factors and RAS
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ChatGPT

Is PI3’ kinase a KRAS effector?



Tc21 = RRAS2

R-RAS3 = MRAS

Oncogenic RAS proteins can activate PI 3’ kinases



The Role of RAS-PI 3’ kinase in cancer



Insulin does not depend on canonical RAS proteins to activate PI 3’ kinase

Nikki Fer
Differentiated L6 myocytes

(Pan-RAS inhibitor: N, H, N, K and MRAS)



BBIO-10203 (The Breaker) prevents RAS proteins binding to PI 3’ kinase 

Assay BBO-10203

PI3Kα MALDI-TOF MS 

(% modified)

15 / 30 / 120 / 240 

min

94 / 97 / 100 / 

100

ITC PI3Kα RBD KRAS/HRAS/NRAS No binding

BRET IC50 (nM)
PI3Kα:KRAS / 

PI3Kαc/s:KRAS
3 / 2000

Target Engagement 

IC50 (nM)
BT474 3

pAKT IC50 (nM)
BT474 / KYSE-

410*
6 / 4

pAKT IC50 (nM) 

inactive isomer

BT474 / KYSE-

410
2600 /2300

Kinact/KI (M-1/S-1) BT474 7122

3D Viability IC50 (nM)
BT474/KYSE-

410*
141/345
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The Breaker blocks RAS binding to PI3Ka, but does not inhibit kinase activity



Target engagement assay

Effects of The Breaker on different genotypes



18 
Most of the PI3’ kinase  activity in KRAS 

mutant cells comes from RAS

RMC-6236 inhibits HRAS, NRAS, KRAS and MRAS



19 
Most of the PI3’ kinase  activity in HER2+ cells comes 

from something else
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pAKT inhibition in vivo without induction of hyperglycemia

Blood glucose levels

Dose response: One-way ANOVA with Tukey's test vs vehicle *p<0.0001. Blood glucose levels:  One-way ANOVA with Dunnett's multiple comparisons test vs vehicle: *p<0.01, **p<0.0001 

Insulin levels
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Combining Breaker with KRAS G12Ci
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*p<0.0001 compared to monotherapy group

G12Ci resistant model 1

H2122 (KRASG12C / KEAP1mut / STK11mut) 

NSCLC 
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G12Ci resistant model 2

SW1573 (KRASG12C and PIK3CAK111E) 

NSCLC

‘Sensitive’ model

H358 (KRASG12C) NSCLC
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*p<0.01, **p<0.0001 compared to monotherapy group
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*

Note: BBO-8520: Direct KRASG12C (ON) inhibitor, *RMANOVA



Potential Breaker combinations…
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Thanks!!


