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BBO-8520: a first-in-class, direct inhibitor of 

KRASG12C (ON)

• Binds to the switch II pocket (Shokat)

• Forms covalent bond with C12

• Locks GTP-bound KRASG12C (ON) in state 1 – 

unable to bind effectors

• Potent KRASG12C activity with 200x selectivity 

over WT KRAS

• Tumor regressions @ 3 mg/kg QD

• Phase 1 ONKORAS-101 (NCT06343402) trial 

is now open

Assay BBO-8520 

PPI Effector binding 33 nM

Kinact/KI 43,000 M-1S-1 

pERK* 0.07 nM

3D viability* 0.04 nM

ED50/90 0.6 / 1.6 mg/kg

>50% CR 10 mg/kg

*In vitro IC50 adjusted for free fraction in 10% FBS
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Can KRAS inhibitors achieve levels of efficacy 

observed with other oncogene inhibitors in NSCLC?

3Sacher et. al NEJM 20231Skoulidis et. al NEJM 2021
2Janne et. al NEJM 2022
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Progression Free Survival

• Exquisite potency against the 

target

• Optimal target coverage

• Address main mechanisms of 

resistance/adaptation

• ORR >60%, PFS >15 month

Best-in-class inhibitors in NSCLC



Inhibition of KRASG12C (ON) is necessary for optimal target 

coverage and prevention of adaptive mechanisms of resistance

Only GTP-bound KRASG12C 

activates effectors

Increased GTP state is a 

MOA of adaptation to OFF 

inhibitors

BBO-8520 inhibits both the 

ON and OFF states of 

KRASG12C

sotorasib

adagrasib

divarasib

BBO-8520

Yaeger et al Cancer Discovery 2023

Xue, et. al. Nature | Vol 577 | 16 January 2020



BBO-8520 modifies GTP-bound KRASG12C and 

inhibits effector binding

MALDI-TOF 

% Modified
BBO-8520 sotorasib adagrasib divarasib

G
T

P 15’ 100 0 0 0

60’ 100 0 0 0

G
D

P 15’ 91 80 73 77

60’ 100 82 84 84

Effector 

Binding IC50 

(nM)
33 >100,000 20,000 4,200
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(M-1S-1)
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Potent inhibition of effector bindingUnique ability to fully modify 

KRASG12C when GTP-bound

Streptavidin-Tb

(Donor)

Mab-FLAG 

XL665

(Acceptor)

Avi-KRASGpp

RBD-FLAG

Excitation: 320 nm

FRET

Emission: 665 nm



BBO-8520: Binding mode is clinically validated

KRAS-G12C (GDP):BBO-8520 KRAS-G12C (GppNHp):BBO-8520
Dimethylpiperazine rotates ~180o

in the presence of trinucleotide

BBO-8520 binds in the pocket between Switch II and alpha Helix 3
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BBO-8520: Mechanism of action & selectivity

31P NMR spectrum: State 1 trapping 
Global Cysteine Proteomics (20 nM)Volcano Plot(s) - Vertical red  dashed lines = 6 * SD  from  the m ean  
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BBO-8520: Consistent, sub-nanomolar effect in 

multiple KRASG12C models

Cell Line H358 MIA PaCa-2 Calu-1 H2030 LU99 SW837 SW1463 UM-U-C3

Viability IC50 

(nM)
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Signaling (HTRF®) Viability (CellTiterGlo®)

In vitro IC50 adjusted for free fraction in 10% FBS
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BBO-8520: Demonstration of differentiated 

cellular KRASG12C (ON) activity 
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ADME properties

BBO-8520

Microsome stability ER% H / C / D / R / M 74 / > 90 / < 30 / 68 / 37

Hepatocyte stability ER% H / C / D / R / M 40 / 53 / < 39 / 42 / < 33

MDR1-MDCK Papp A-B (10-6cm/s)/(Efflux ratio) 3.2 / 9.1

Plasma protein binding (%) H / C / D / R / M 99.7 / 99.8 / 99.6 / 99.8 / 99.7

Whole blood stability t1/2 minutes H / C / D / R / M > 371 for all species

Aqueous solubility (μg/mL): pH 1.2 / 6.8 / 7.4 / SGF 

/ FeSSIF / FaSSIF

>2000 / 29 / 29 / >2000 / >2000 / 

369

IC50 for CYP450 inhibition (μM)
3A4-M: 4.8; 3A4-T: 5.4; CYP1A2, 

2B6, 2C8, 2C19, 2D6: > 15

Mouse Cl, T1/2, Vss, F 5 mL/min/kg, 2.7 hr, 1.0 L/kg, 37%

Rat Cl, T1/2, Vss, F 28 mL/min/kg, 3.4 hr, 7.0 L/kg, 14%

Dog Cl, T1/2, Vss, F 16 mL/min/kg, 4.1 hr, 4.1 L/kg, 23%

Minipig Cl, T ½, Vss, F 64 mL/min/kg, 2.6 hr, 7.8 L/kg, 48%

Cyno Cl, T1/2, Vss, F 30 mL/min/kg, 2.6 hr, 3.7 L/kg, 6%
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IV 3 mg/kg

PO 10 mg/kg

PO 30 mg/kg

PO 100 mg/kg

Mouse CD-1 PK



Dose and time dependent inhibition of pERK in 

MIA PaCa-2 Matrigel plugs 
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Test Article
Dose

(QDx1, po)

pERK

Plasma     

[BBO-8520]
Inhibition

p value 

vs vehicle

BBO-8520 3 mg/kg 46% 0.0080 71 nM

BBO-8520 10 mg/kg 73% <0.0001 274 nM

BBO-8520 30 mg/kg 92% <0.0001 1669 nM

Test Article

Time after 

30 mg/kg 

QD dose

pERK 
Plasma    

[BBO-8520]Inhibition
p value 

vs vehicle

BBO-8520 2 hrs 40% 0.0012 3868 nM

BBO-8520 6 hrs 92% <0.0001 1669 nM

BBO-8520 24 hrs 83% <0.0001 22 nM

BBO-8520 48 hrs 57% <0.0001 BLQ

BBO-8520 72 hrs 41% 0.0010 BLQ

Dose (6 hrs) Time (30 mg/kg)

One-way ANOVA with Dunnett’s test vs vehicle: *p<0.01, **p<0.0001



Robust tumor growth inhibition, with 10/10 regressions at     

10 mg/kg observed in MIA PaCa-2 and NCI-H358 CDX models 

H358 KRASG12C NSCLCMIA PaCa-2 KRASG12C PDAC
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BBO-8520 can drive deep responses following the 

development of resistance to sotorasib

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98

0

100

200

300

400

500

Days on Treatment

T
u

m
o

r 
v
o

lu
m

e
 (

m
m

3
) Dosing

Change

Vehicle (QD for whole study)

sotorasib (10 mg/kg, QD for whole study)

sotorasib (10 mg/kg, QD×36),
BBO-8520 (30 mg/kg, QD rest of study)

Groups 

(n=10)
Individual Tumor volumes (day 92*)

sotorasib (10 mg/kg, 

QD)
ND

d29

ND

d33
315 323 673 732 894 1122 1281 3524

sotorasib (10 mg/kg, 

QDx36) → BBO-

8520 (30 mg/kg, 

QD)

ND

d22

ND

d33

ND

d54

ND

d61

ND

d89
67 433 498 524 3205

*Day 75 for sotorasib alone group, ND: not detectable, d: first day of non-detectable tumor
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CT26-KRASG12C-luc syngeneic liver tumors are cured by  

10 mg/kg BBO-8520 and its combination with anti-PD-1 mAb
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Termination
of dosing

anti-PD-1:

Group

(n=10) 

Day 164 

p value vs 

vehicle

p value vs 

combo
Median OS (day)

Vehicle - - 34

Anti-PD-1 (10 mg/kg, BIW, ip) 0.3952 0.0033 48

BBO-8520 (10 mg/kg, QD, po) 0.0240 0.1932 59

BBO-8520 + Anti-PD-1 0.0001 - Undefined

Implant 

CT26-KRASG12C

Vehicle

BBO-8520

40% Cures

60% Cures

GF

40% cures

Adapted from Roebuck DJ, et. al. Pediatr Radiol, 2007



BBO-8520 shows ~60% tumor regression in the 

KCP GEMM at 10 mg/kg QD

KCP GEMM

Intranasal 

Adeno-Cre

Lung tumor development 

is monitored with MRI

In collaboration with Kwok Wong’s lab

Model details: Li S et al, Clin Cancer Res, 2018
Note: Mouse KC2614 (in the vehicle group) was found dead the day before the MRI scan at 6 weeks
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BBO-8520: a first-in-class, direct inhibitor of 

KRASG12C (ON)

• Completely modifies both active GTP-bound (ON) and inactive GDP-bound 

(OFF) forms of KRASG12C

• Potent and selective with superior Kinact/KI

• Binding stabilizes GTP-bound KRASG12C in state 1 which cannot bind 

effectors

• Strong efficacy in KRASG12C models

• Enhances target coverage and prevents adaptive resistance mechanisms to 

first generation KRASG12C (OFF) inhibitors 

• The Phase1a/1b ONKORAS-101 trial in KRASG12C positive non-small cell 

lung cancer is currently open to enrollment (NCT06343402)
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