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sgRNA sequence Editor FDR Database category Database accession Most prevalent tissue in COSMIC Comments References

GTCTGGAAGTACGCAGACGC

ABE8e

0.61674 1.35E-12 Lys609Gly Not listed 48, 82

GGCCGACAGCTATGAGATGG 0.51856 5.33E-13 Breast (Asp314Gly) Asp314Gly was observed in breast carcinoma.

GCTCCCAGTACCTGCTCAAC 0.44004 6.79E-07 Gln812Arg Uncertain significance VCV002418796.2 Observed in NSCLC patients. 83

GGTGTATAAGGTAAGGTCCC 0.41104 3.47E-10 Lung (Tyr727Cys) 47, 84, 85

GCGATCTCCACATCCTGCCGG 0.39385 1.23E-03 Asp368Gly Not listed

GTGGGGCCGACAGCTATGAGA 0.35574 2.66E-04 Breast (Asp314Gly) Asp314Gly was observed in breast carcinoma.

GCTGAATGACAAGGTAGCGCT 0.34238 3.51E-03 VCV002105917.1

GAAGATCAAAGTGCTGGGCTC 0.33496 6.16E-04 Not listed Lys716 is a ubiquitination site. 46

GCTGCTGAAGAAGCCCTGCTG 0.30384 4.20E-04 Phe1024Pro Not listed

GACCTGCCCGGCAGGAGTCA

BE3.9max

0.83855 3.13E-127 Pathogenic (Pro596Ser) Central nervous system 48

GATCACGCAGCTCATGCCCTT 0.66193 2.27E-80 Lung (Thr790Met) 86, 87

GCGTCAATGTAGTGGGCACAC 0.56653 1.94E-22 Asp587Asn COSMIC COSV51849240 48, 82

GAGCTGTCGGCCCCACAGGCT 0.52444 9.07E-42 Central nervous system  (Glu317Lys) Glu317Lys was observed in glioma. 88

GGGCTCCGGTGCGTTCGGCA 0.49083 4.44E-45 COSMIC (Ser720Phe) COSV51780206 Lung (Ser720Phe) Ser720Phe was observed in NSCLC patients. 44, 45

GCATACCAGAGAGCTCAGGAG 0.45833 5.69E-33 Not listed

50, 51, 53

GTCATACCAGAGAGCTCAGGA 0.3728 8.19E-16 Not listed

GCATCACGTAGGCTTCCTGGA 0.3705 3.44E-20 Val765Ile Not listed 89

GACCTGCCCGGCAGGAGTCAT 0.35593 9.81E-15 VCV001058870.5 Central nervous system  (Pro596Leu) 48, 63

GTCCACGCTGGCCATCACGT 0.33849 1.88E-13 Lung  (Ser768Asn) 89, 90, 91

Log-fold 
change

Predicted amino 
acid change

Tyr270, Asp587 and Lys609 form hydrogen bonds 
contributing to the auto-inhibitory conformation of the 

inactive receptor.

Asp314Gly, 
Ser315Gly

Uncertain significance 
(Ser315Gly)

VCV001036295.6, 
COSV51810209

Tyr727Cys, 
Lys728Glu

Uncertain significance 
(Tyr727Cys)

VCV001026153.5, 
COSV51766928

Observed in NSCLC patients. Tyr727 is a 
phosphorylation site of the tyrosine kinase domain.

Asp314Gly, 
Ser315Gly

Uncertain significance 
(Ser315Gly)

VCV001036295.6, 
COSV51810209

Ile981Thr, 
Val980Ala

Uncertain significance 
(Ile981Thr)

Ile715Val, 
Lys716Gly

Thr594Thr, 
Cys595Cys, 
Pro596Ser

VCV002582280.1, 
COSV51816377

Pro596Ser was observed in glioma patients. Pro596 is 
located in a loop stabilizing the interaction between 

Asp587 and Lys609 and contributing to receptor auto-
inhibition.

Thr790Met, 
Gln791Ter

Drug response 
(Thr790Met)

VCV000016613.27, 
COSV51765492

Thr790 is the gatekeeper residue of the tyrosine kinase 
ATP-binding site. Thr790Met is the most prevalent 
secondary mutation conferring resistance to first 

generation TKIs . It has also been shown to increase 
the EGFR kinase activity and to be oncogenic on its 

own.

Large intestine / Central nervous 
system

Observed in glioma patients. Tyr270, Asp587 and 
Lys609 form a salt bridge contributing to the auto-

inhibitory conformation of the inactive receptor.

Asp314Asn 
(predicted)  
Glu317Lys 
(observed)

Uncertain significance 
(Asp314Asn) / COSMIC 

(Glu317Lys)

VCV001440221.4, 
COSV51765881

Gly719Gly, 
Ser720Phe

Exon25:+1, 
Leu1038Leu Different EGFR C-terminal truncated variants have 

been observed in glioblastoma. EGFRΔEx26-28 has 
been shown to promote EGFR signalling and confer 
anchorage-independent growth in absence of EGF in 

NIH-3T3 cells.

Exon25:+1, 
Leu1038Leu

Located in the regulatory αC-helix. Val765-Met766>X 
is a similar TKI-resistant indel found in NSCLC.

Cys595Cys, 
Pro596Leu

Uncertain significance 
(Pro596Leu)

 Pro596 is located in a loop stabilizing the interaction 
between Asp587 and Lys609 and contributing to 

receptor auto-inhibition. It was observed in glioma 
patients.

Val769Ile, 
Ser768Asn

Uncertain significance 
(Ser768Asn)

VCV001015382.5, 
COSV51821681

Located the in the loop following the regulatory αC-
helix of the kinase domain. Ser768 phosphorylation by 
CAMK2 inhibits EGFR activity. Multiple Ser768 variants 

like Ser768Ile are known activate EGFR and confer 
drug resistance.

Supplementary table 1: Screen hits of the base editing EGFR activation screen. 



sgRNA sequence Editor FDR Database category Database accession Most prevalent tissue in COSMIC Comments References

GTGGCCATCACGTAGGCTTCC

ABE8e

1.9922 0 Met766Thr COSMIC COSV51815137 Lung 54, 92

GCATGTCAAGATCACAGATTT 1.5626 3.77E-107 Lys852Gly Not listed 55, 91

GCAAGATCACAGATTTTGGGC 1.4027 2.26E-39 Lung (Thr854Ala) 58, 92, 93

GATACACCGTGCCGAACGCAC 1.1084 3.24E-25 Val726Ala Not listed 94, 95

GTCCACGCTGGCCATCACGT 1.0903 1.15E-42 Val769Ala COSMIC COSV51782791 Lung 89, 96

GATGTCAAGATCACAGATTTT 1.018 3.47E-34 Lys852Gly Not listed 55, 91

GCATCACGTAGGCTTCCTGGA 0.96265 7.18E-26 Val765Ala Not listed 89

GACGTAGGCTTCCTGGAGGGA 0.75464 2.95E-17 Tyr764His Not listed 89

GATCACGCAGCTCATGCCCTT

BE3.9max

2.438 0 Lung (Thr790Met) 12

GTCCACGCTGGCCATCACGT 1.0931 1.14E-81 Lung (Ser768Asn) 23, 89, 90, 91

GTGGCCATCACGTAGGCTTCC 0.9223 1.82E-53 COSMIC (Met766Ile) COSV51804547 Non specified 102. 97

Log-fold 
change

Predicted amino 
acid change

Observed in NSCLC patients. Met766 is located in the 
regulatory αC-helix and is part of the Gefitinib binding 
pocket. Met766Thr was previously shown to confer 

Gefitinib resistance in vitro.

In the active conformation Lys852 is involved in an 
hydrogen-bond network with Gln791, Asp1012 and 

Asp1014. Destabilizing this network has been shown to 
reduce Osimertinib binding affinity.

Ile853Val, 
Thr854Ala

Uncertain significance 
(Thr854Ala)

VCV001394709.2, 
COSV51796944

Thr854Ala was observed as an acquired resistant 
mutation in NSCLC patients treated with 1st generation 

TKIs. Thr854 is part of the Gefitinib binding pocket.

Val726Ala is not listed in databases. However, 
Val726Met was reported to be insensitive to Gefitinib in 
NSCLC patients. Val726 has been shown to be directly 

involved in Gefitinib binding to WT EGFR.

Val769 is located in the loop following the regulatory 
αC helix of the kinase domain and frequently affected 
by pathogenic and drug-resistant insertions. A NSCLC 

patient with Val769Ala was reported to respond 
positively to Erlotinib treatment.

In the active conformation Lys852 is involved in an 
hydrogen-bond network with Gln791, Asp1012 and 

Asp1014. Destabilizing this network has been shown to 
reduce Osimertinib binding affinity.

Located in the regulatory αC-helix. Val765-Met766>X 
is a similar TKI-resistant indel found in NSCLC.

Located in the regulatory αC-helix. Tyr764 is affected 
by the A763-Y764>FQEA insertion commonly found in 

NSCLC.

Thr790Met, 
Gln791Ter

Drug response 
(Thr790Met)

VCV000016613.27, 
COSV51765492

Thr790Met is the most prevalent TKI-resistant acquired 
mutation. It also has the strongest resistance to first 

generation TKI.

Val769Ile, 
Ser768Asn

Uncertain significance 
(Ser768Asn)

VCV001015382.5, 
COSV51821681

Located the loop following the regulatory αC-helix of 
the kinase domain. Ser768 phosphorylation by CAMK2 

inhibits EGFR activity. Multiple Ser768 variants are 
known activate EGFR and confer drug resistance. 

Ser768Ile in particular has been shown to be resistant 
to Gefitinib in vitro.

Ala767Thr, 
Met766Ile, 
Val765Val

Met766Ile was observed in melanoma and is part of 
the Gefitinib binding pocket.

Supplementary table 2: Screen hits of the base editing Gefitinib resistance screen in MCF10A cells.



sgRNA sequence Editor FDR Database category Database accession Most prevalent tissue in COSMIC Comments References

GTGTTTTCACCAGTACGTTCC

ABE8e

2.3083 0 Val845Ala COSMIC COSV51835641 Lung

GCATGTCAAGATCACAGATTT 1.938 6.66E-228 Lys852Gly Not listed 55, 91

GATCACGCAGCTCATGCCCTT 1.6989 1.48E-290 COSMIC (both) 55, 91, 98, 99

GACAATCATCTGGCAGCGAGG 1.4736 1.94E-95 Alternative transcript

GTGAATGACAAGGTAGCGCTG 1.1473 1.45E-42 VCV002105917.1 Observed in lung cancer.

GTGCGTCTATCATCCAGCCTG 1.1367 7.90E-72 Ile953Thr Uncertain significance VCV000965600.6 Observed in lung cancer.

GTCATATGGCTTGGATCCAA 1.0452 1.49E-30 Tyr915His COSMIC COSV51842912 Haematopoietic and lymphoid 100

GATGTCAAGATCACAGATTTT 1.0052 1.77E-33 Lys852Gly Not listed 55, 91

GAATGACAAGGTAGCGCTGG 0.98683 7.09E-30 Not listed

GAAGGTAGCGCTGGGGGTCTC 0.98396 3.91E-49 Tyr978His Uncertain significance VCV001386901.2 101

GAGCTGCGTGATGAGCTGCA 0.9828 2.98E-25 COSMIC (Leu792Pro) COSV51860329 Lung 102, 103

GCTGAATGACAAGGTAGCGCT 0.95711 4.66E-21 VCV002105917.1

GCGATACAGCTCAGACCCCAC 0.93918 7.39E-19 COSMIC (Tyr1069Cys) COSV51765999 Large intestine / Biliary tract 104, 105

GTAGGAAATTTTAAAAGATGA 0.88042 2.66E-10 3'UTR

GCAAGAAGATGCACGAAGGC 0.86791 2.42E-12 3'UTR

GTGAGGCAGATGCCCAGCAGG

BE3.9max

1.1808 1.92E-54 Cys781Tyr Not listed 106

GTTCTCCTTTCTCCAGGATGG 0.96163 4.43E-21 Gly930Lys Not listed

GCTTCTTCATCCATCAGGGCA 0.82936 2.67E-21 Skin  (Glu1004Lys) 56

GCGCTCACACCGTGCGGGGGG 0.80013 7.34E-14 5'UTR

Log-fold 
change

Predicted amino 
acid change

Val845Ala is not listed in ClinVar but the similar 
Val845Leu variant has conflicting reports of 

pathogenicity in the database.

In the active conformation Lys852 is involved in an 
hydrogen-bond network with Gln791, Asp1012 and 

Asp1014. Destabilizing this network has been shown to 
reduce Osimertinib binding affinity.

Thr790Ala, 
Gln791Arg

COSV51773932, 
COSM9583352

Oesophagus (Thr790Ala), Lung 
(Gln791Arg)

Both mutations were observed in cancer patients. In 
the active receptor, Gln791 interacts with Lys852, 

Asp1012 and Asp1014. Destabilizing this network has 
been predicted to reduce Osimertinib binding affinity.

Ile981Thr, 
Val980Ala

Uncertain significance 
(Ile981Thr)

Tyr915 is a phosphorylation site recognized by the c-
Src tyrosine kinase.

In the active conformation Lys852 is involved in an 
hydrogen-bond network with Gln791, Asp1012 and 

Asp1014. Destabilizing this network has been shown to 
reduce Osimertinib binding affinity.

Val980Ala, 
Leu979Leu

Y978 is phosphorylated in response to EGFR 
activation and subsequently recruits STAT5.

Ile789Thr, 
Leu792Pro

Leu792 is located in the ATP binding pocket of the 
kinase domain, in contact with bound Osimertinib. 
Leu792 variants have been found in patients with 

acquired Osimertinib resistance. Leu792His/Phe/Tyr 
have been shown to be resistant to Osimertinib in vitro.

Ile981Thr, 
Val980Ala

Uncertain significance 
(Ile981Thr)

Tyr1069Cys, 
Ser1070Gly

Y1069 phosphorylation recruits the c-Cbl E3 ubiquitin 
ligase. Tyr1069Cys was shown to increases EGFR 

signaling and promotes EGF-independent cell growth 
in vitro.

Cys781 is a palmitoylation site involved in EGFR 
localization at the plasma membrane.

Glu1005Lys, 
Glu1004Lys

Uncertain significance 
(Glu1004Lys)

VCV001385349.4, 
COSV51836372

Glu1005 directly interacts with Lys852 in the inactive 
conformation. It is part of a C-terminal “electrostatic 

hook” that inhibits the kinase domain activity. Mutating 
Glu1005 and Asp1006 has been shown to increase the 

activity of unstimulated EGFR in vitro.

Supplementary table 3: Screen hits of the base editing Osimertinib resistance screen in MCF10A cells.
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