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Supplementary Table 1: Mutational analysis performed on the TGFBI corneal dystrophy mutations
to determine which i) generated a novel S.pyogenes PAM or ii) had a near-by S.pyogenes PAM

Novel o isawress | Neardy | Nearby
Latiice Type Wild-type TGF8I sequence Mutant TGFI sequence Spyogenes o Spyogenes  Saureus
PAM PAM
RA%6W ST [ coeTee GTACGGGACCCTGTTCACGATGGACC GRGTGCTGAGCOCCOCARTGRGEAT GTAGSG TCCCTGCTGAGOCOCGCAATEGGGAC X (positon ) [Xpostion 13
R514P oC | coooee ATGGATGTOCTGAAGGGAGACAATCGCTTT/ ATGGATGTCCTGAAGGGAGACAATCCC cocy X X (positon 5)
P15t A A A TosCTT, ATGTCS AAGataatagicoalcocoany X(positon 1)_| X (posiion 19)
TP A | Acaooa T T GACCCTCAACOGGGAAGGAGTCTA! AAGC X X (positon 14) | X (positon 19)
V5390 A GTeeAC T CTACACAGTCTTTGCTO o GCToAACCG A TTGCTCCCACAAATGAAGECTT X (posiion 16)
5405 T TrTer CAACSS CTACACAGTCTTTGCTCOCACAAATGAAGCCTTCOGA CAACCGGGAAGGAGTCTACACAGTCTCTGOTCOCACAAA TGAAGCCTTOCGA
PR o6 | coooec GAAGGAGTCTACACAGTCTITGCTCCCACAAATGAAGOCTTCCGAGOSS T CTTcoGAGES
As460 = GOSGAC CACAGTCITTGOTCOCACARATAAGC CTTCGGAGCCCTGOCACCAAGAGA CACAGTCTITGCTCECA A CTGCCACCAAGAGA X (posilon 10) | X (posiion 20)
Fsa7S T TG AGTCTTTGCTCOCACAAATGAAGOCTT COGAGCCCTGOC AGTCTTTGCTCOCACAAATGAAGCCTCCC 3 X X (postion 1)
Missense RoasP ¢ | coaan TOGCACAAATGAAGCCTTOCGAGOCCTGOCACCAAGAGAACGGAG TOOCACAAATGAAGOCTICECA Gac X X (positon 4)
P50 = CoA-CAA ACAARTGAAGCCTTGOGAGCCCTGOCAGCAAGAGAACGGAGCAGACTCTTG ACARATGAAGOCTIGOGAGECCT A GACTCTTS X (posiion 3)
sseR ™6 crecee (GOCACCAAGAGAACGGAGCAGACT CTTGGgiaaagaccaactiaagiacac'c Galaaagaccanctaagiacacgic X (posiion ) | X (posiion 2)
Lssep ™ croooe gc X X (posiion3) | X (positon 2)
(5650 >C crieccr GAGATGCCAAGGAACT TGOCAACATCCTGARATACCACATT ccT ot X X (postion 7)
Ga9av =i GGTGTT Crega CTGGTGOGGCTAAAGTCTCTCCA - T GCTToga X (postion 3)
Vo136 = GraaT To16 TGGTGOCGAGOCTGACATCATGG00AC X X (posiion 2)
76200 = [ GCTGTTGOCGAGOCTGACATCATGGCCACAAATGGOGTGGTCOATGTCATC CCTGTIGECGAG A TGGCGTGGTCCATGTCATC X (postion 7)
vezam A | create CTGACATCATGGCCACAAATGGCTGGTCCATGTCATCACCAATGTICTG TOCATGTCATCAGCAATGTTCTG X (postion 1)
= = Groatc CTGACATCATGGGCACAAA TOGCGTGGTCCATGTCATCACCAATGTTCTG, A ATCACCAATGTICTG X posiion 12)
viss720e! © 1714 171608CAC GGAACTTGGCAACATCCTGAAATACCACATIGGTGATGARATCCTGGTTAG GGARCTT  LGOTGATGARATOCTGGTTAG X (posiion 3) | X (positon 7)
Smal Deletions Vaki3del < 1638_15490e112 TGCCGAGCCTGACATCATGGOCACA y GooTaaTC X (posiion 2)
Valo24 Valszsdel o870 Croaca TeTICTGAGCCTC AATGTICTGCAGOCTC X (position 8)
Latiice Intermediate type U1IA
Missense e C croccs teiglglgiglalctacagCATGCCG AGGA X
(5160 G 16656 T = [ CGGGTAGCTGOCATOCAGTCTGAAGGA X X
TSR G | Acaaca T e o X X positon 15) | X (postion 20)
Neas A6 | anmacr T TOAAGECTT. CTeccACcA X (poston 4)
Ne2oH = ART-CAT Gooo) (CATCATGGOCACAAA TGTCATCACCAAT C IGGCGTGGTCCATGTCATCACCAAT X (posiion 2)
Gez3D GA | coooAc o A~ TGGTCCATGTCATCACCAATGTT X (postion 3)
vo26R A6 | camoor CATCATGGOCACARATGGGGTGGTOCATGTCATCACGAATGTTCTG I ATCAGCAATGTTCTG X (positon 16)
vo26P = caT=cer CATCATGGOCACARATGGGGTGGTCCATGICATCACCAATGTTCTG CATCATGGCCACAAATGGCGTGGTCCC Geere X X (posiion 16)
Smal Deletion | __c.1618_t6200emTT Phesaddel T ey caa CTOCCACAAATGAAGCCTIOOGA X (posiion 20)
Small nsertion | ¢.1886_1694dupCCAATGTTC G20 fenta0nsis caTGT CATGTCATCACCAATGTTCCCAATGTTC wagigiegeatce x
Latice Type |
Wissense w124 = CoTae CAGAG oo CCTGAGAT CAGCAGCAC T CCGAGAAGCTGAGGCCTGAGAT X (posiion &) | X (positon 13)
Vs050 A GTeGAC GTGCToA T6G T GreCTGA A ATGGATGTOCTGAAGGGAGACAAT X (positon 3) | X (posiion 2)
5228 A ATGAAC atctacagch alclacagCATGCTGGTAGCTG GacAce X (poston 1)
Ls60R G 16056 GATGOCAAGGAACTTGCCAACATCCTGAAATACCACATIGGTGATGARATC GATG X X (postion 7)
15690 ™ Crecse ATGCCAAGGAACTTGUCAACATCCT GAAATACCACATIGGTGATGARATCS ATG X X (positon 7)
V2R 76 | caccoe GAACTIGOGAACATOCTGAAATACCACATIGGTGATGAAATCCTGGTTAGS GAACTTGCS X (posiion4) | X (posiion &)
Te21p AC | Acascon GAGOCTGACATCATGGOCACAAATGGOGTGGTCCATGTCATCA ‘GAGCCTGACATCATGGECCCA cA X X (postion 5)
Latiice Type 1A
Missense PooLT A | coaac CACGATGGACOGGGTGCTGACCOCCC CAATGGGGACTGTCATGGATGTCCT CAGGATGGACCGGGTGCTGACCCOCA oor X (postion ) | X (postion 4)
Asa6T GA | cooace cacaGTCTT TGAAGCCTT CACAGTCTTTGCTCC! A CTGCCACGAAGAGA X (postion 9)
A620P ¢ | oo GecToT S ToTCAT ocTaT Tecoe AT X X (postion 8)
622K TA | AATAAA GOCGAGCCTGACATCATGGOCACAAA T GGG TGGTCCATGTCATCACCAAT GOCGAGOCTGA A TGGTCCATGICATCAGGAAT X (posiion 5)
Ne22K TG | AATAAG T GocoAG = TGTCATCACCAAT X X (positon 5)
Smal Deletion c 1875006 AR TGTCATCACCAATGTTCTGRAGECTC CATCATGGCCACAAATGGCGTGGTCCAT TCAT| X X (postion 2)
Granular
Wissense [E] = GTATT AAAGCTTTAGGAGAGCCTGOGAGTCGTTGGATOCACCACCACTCAGTGTA AARGET ATIGGATOCACCACCACTCAGCTGTA X (posiion2) | X (positon 1)
o123 GC | caccac ATCCAGCAGCACTCAGCTGTACACGACCGCACGGAGAAGCTGAGGCCTGA ATCCAGCAGCAC c GAGAAGCTGAGGCCTGA X (posiion 7) | X (postion §)
FaC ™ TToTe T TGAAGCCTT TTTGCTCOCACARATGAAGCCTG, GAACGGAG X (postion 1)
(550p C G55 CACAAATGAAGGCTTOGGAGGCCT GOCACCAAGAGARCGGAGCAGACTC CACAAATGAAGCCTTCOGAGCCCCE! GacTc X X (postion 1)
Granular Type |
Wissense Ri2as A | cooace GoAGCACT CTGAGAT CoAGEAGEAC A X (posiion 4)
= SH TOOGAGCCTGUCACCAAGAGAACGGAGCAGACTCTIGGGAGATGCCAR GAGAATGGAGCAGACTCTIGGGAGATGCCAR X X (postion 7)
Smal Deletion <510 st1delcT Leu103_Serl0zdel ocrm ctcigeicolgeagCCCTACCACT CAA s x X (posiion 3)
Small ndel | c371_3780elGOACGOAGSTC| ‘Asp123deins CCAGCACCACTC CACGGAGAAGE T COAGCAGCACTCAGCTGTACAGGACT CAAGCTGAGGOCTGAGATGGAGGS. Xpositon 7)_| X (posiion 13)
Corneal Dystrophy
[wissense | Ws02v I 2 CCCCCCAATGGGGACTGT G GA GIGGGGACTGTCATGGATGTCCTGAAG ] X posiion 1) X (posiion 12)|
I I S oo | Acoass TocaTer S CATOCTGOTAGETGRGATCOAGTCT X X Komors | |
I I = B < ErT— [Fposwon ) | |
Epithelial Basement Membrane
[wssense | = [ | oo o ToscTTTAGga COAATGOGGACTGTCATGRATOTOLGE & o X B ]
[ | RE665 [ec | Aceace CitcagGCTTCCCAGAS ClicagGCTICCCA - C | wosiion 4) | X (posiion 14) |
Reis-Buckler
[wissense | RI24L [T | GGOCIC_ | CCAGCAGCACICAGCTGTACACGGACCGCACGGAGAAGCTGAGGCCTGAGAT CCACCAGEAC T [ Xtosiion3) | |
I I soop | oA e CCAATGGGGACTGTCATGGATOTC: X [ xooston | ]
Keratoconus
[wisserse | o [ [ _owos = oAGeT GACARGOGSGT T Xoston) | ]
[ | GsasTerm o1 | conton T TIGCTCOCACA x | posiion )| (positon 10) |
Avelino/GCo il
[wissense | Ri24H [on | coocac GeACT 5 CTGAGAT CCACCAGEAC A \GAAGCTGAGGCCTGAGAT [ posiion 3) [ (positon 13)|
Combined granular-fattice type
[(wissense | 619K [a | Ateanc ‘GAGCCTGTTGCOGAGCCTGACATCAT GGCCACAAATGGOGTGGTCCATGTC GAGOCTGTTGCCGAGECT A CGTGGTCCATGTC [ Xteosiions) | ]
Granular Type 1
[ssense | Rirsrem [or] oo ] ATATGGTGGGCAGOCGAGTCCTGACTGATGAGCTGARAGAGS ATATGGTGGGOAGGTGA T I ]
Mapike
[Cwissense | G23R [ec | coococ GAGOCTGACA TCACCAATGTT GAGCCTGA G IGGTCCATGTCATCACCAATGTT [ Xtposiions) | ]
Schnyder
[wissense | E1310 [&1 | caccar G oeT GGACCGCAC [ Xtosiion) | ]
Thiel-Behnke
[wssense | g0 [or [ csoce TTCOOAGOOCTOOCACCARGAGAACIGAGCAGACTCITG TICOGAGGOCTOOEACEA B ogaaagaaa [ Xposton X ostion )]
Toul: 20770 70uTr70 s 7ouror7o



Supplementary Table 2: Oligo nucleotides used to clone the CRISPR/Cas9 constructs and

luciferase reporter plasmids

Oligo sequence (5' to 3') Oligo name
CACCGACTCAGCTGTACACGGACTGCA sgR124C22ntTOP
AAACTGCAGTCCGTGTACAGCTGAGTC sgR124C22ntBOTTOM
CACCGCTCAGCTGTACACGGACTGCA sgR124C21ntTOP
AAACTGCAGTCCGTGTACAGCTGAGC sgR124C21ntBOTTOM
CACCGTCAGCTGTACACGGACTGCA sgR124C20ntTOP
AAACTGCAGTCCGTGTACAGCTGAC sgR124C20ntBOTTOM
CACCGCAGCTGTACACGGACTGCA sgR124C19ntTOP
AAACTGCAGTCCGTGTACAGCTGC sgR124C19ntBOTTOM
CACCGAGCTGTACACGGACTGCA sgR124C18ntTOP
AAACTGCAGTCCGTGTACAGCTC sgR124C18ntBOTTOM
CACCGGCTGTACACGGACTGCA sgR124C17ntTOP
AAACTGCAGTCCGTGTACAGCC sgR124C17ntBOTTOM
CACCGCTGTACACGGACTGCA sgR124C16ntTOP
AAACTGCAGTCCGTGTACAGC sgR124C16ntBOTTOM
CACCG ACCACTCAGCTGTACACGGACCACA sgR124H22ntTOP
AAACTGTGGTCCGTGTACAGCTGAGTGGTC sgR124H22ntBOTTOM
CACCG CCACTCAGCTGTACACGGACCACA sgR124H21ntTOP
AAACTGTGGTCCGTGTACAGCTGAGTGGC sgR124H21ntBOTTOM
CACCG CACTCAGCTGTACACGGACCACA sgR124H20ntTOP
AAACTGTGGTCCGTGTACAGCTGAGTGC sgR124H20ntBOTTOM
CACCG ACTCAGCTGTACACGGACCACA sgR124H19ntTOP
AAACTGTGGTCCGTGTACAGCTGAGTC sgR124H19ntBOTTOM
CACCG CTCAGCTGTACACGGACCACA sgR124H18ntTOP
AAACTGTGGTCCGTGTACAGCTGAGC sgR124H18ntBOTTOM
CACCG TCAGCTGTACACGGACCACA sgR124H17ntTOP
AAACTGTGGTCCGTGTACAGCTGAC sgR124H17ntBOTTOM
CACCG CAGCTGTACACGGACCACA sgR124H16ntTOP
AAACTGTGGTCCGTGTACAGCTGC sgR124H16ntBOTTOM
CACCG ACTCAGCTGTACACGGACCTCA sgR124122ntTOP
AAACTGAGGTCCGTGTACAGCTGAGTC sgR1241L22ntBOTTOM
CACCG CTCAGCTGTACACGGACCTCA sgR1241L21ntTOP
AAACTGAGGTCCGTGTACAGCTGAGC sgR1241L21ntBOTTOM
CACCG TCAGCTGTACACGGACCTCA sgR1241L20ntTOP
AAACTGAGGTCCGTGTACAGCTGAC sgR1241L20ntBOTTOM
CACCG CAGCTGTACACGGACCTCA sgR124L19ntTOP

AAACTGAGGTCCGTGTACAGCTGC

sgR124L19ntBOTTOM




CACCG AGCTGTACACGGACCTCA sgR124L18ntTOP
AAACTGAGGTCCGTGTACAGCTC sgR124L18ntBOTTOM
CACCG GCTGTACACGGACCTCA sgR124L17ntTOP
AAACTGAGGTCCGTGTACAGCC sgR124L17ntBOTTOM
CACCG CTGTACACGGACCTCA sgR124L16ntTOP
AAACTGAGGTCCGTGTACAGC sgR124L16ntBOTTOM
CACCG CCAAGAGTCTGCTCCATTCTCT sgR555W22ntTOP
AAACAGAGAATGGAGCAGACTCTTGGC sgR555W22ntBOTTOM
CACCG CAAGAGTCTGCTCCATTCTCT sgR555W21ntTOP
AAACAGAGAATGGAGCAGACTCTTGC sgR555W21ntBOTTOM
CACCG AAGAGTCTGCTCCATTCTCT sgR555W20ntTOP
AAACAGAGAATGGAGCAGACTCTTC sgR555W20ntBOTTOM
CACCG AGAGTCTGCTCCATTCTCT sgR555W19ntTOP
AAACAGAGAATGGAGCAGACTCTC sgR555W19ntBOTTOM
CACCG GAGTCTGCTCCATTCTCT sgR555W18ntTOP
AAACAGAGAATGGAGCAGACTCC sgR555W18ntBOTTOM
CACCG AGTCTGCTCCATTCTCT sgR555W17ntTOP
AAACAGAGAATGGAGCAGACTC sgR555W17ntBOTTOM
CACCG GTCTGCTCCATTCTCT sgR555W16ntTOP
AAACAGAGAATGGAGCAGACC sgR555W16ntBOTTOM
CACCG CCAAGAGTCTGCTCTGTTCTCT sgR555Q22ntTOP
AAACAGAGAACAGAGCAGACTCTTGGC sgR555Q22ntBOTTOM
CACCG CAAGAGTCTGCTCTGTTCTCT sgR555Q21ntTOP
AAACAGAGAACAGAGCAGACTCTTGC sgR555Q20ntBOTTOM
CACCG AAGAGTCTGCTCTGTTCTCT sgR555Q20ntTOP
AAACAGAGAACAGAGCAGACTCTTC sgR555Q21ntBOTTOM
CACCG AGAGTCTGCTCTGTTCTCT sgR555Q19ntTOP
AAACAGAGAACAGAGCAGACTCTC sgR555Q19ntBOTTOM
CACCG GAGTCTGCTCTGTTCTCT sgR555Q19ntTOP
AAACAGAGAACAGAGCAGACTCC sgR555Q19ntBOTTOM
CACCG AGTCTGCTCTGTTCTCT sgR555Q17ntTOP
AAACAGAGAACAGAGCAGACTC sgR555Q17ntBOTTOM
CACCG GTCTGCTCTGTTCTCT sgR555Q16ntTOP
AAACAGAGAACAGAGCAGACC sgR555Q16ntBOTTOM
AGATGCGGAGAAGCTGAGGCCTGAG sgR124L AsCpf1 TOP

AAAACTCAGGCCTCAGCTTCTCCGC

sgR124L AsCpfl BOTTOM

CACCGCCTTCCGAGCCCTGCCACCAA

sgR555W sg21 S.aureus TOP

AAACTTGGTGGCAGGGCTCGGAAGGC

sgR555W sg21 S.aureus BOTTOM

CACCGGCCTTCCGAGCCCTGCCACCAA

sgR555W sg22 S.aureus TOP

AAACTTGGTGGCAGGGCTCGGAAGGCC

sgR555W sg22 S.aureus BOTTOM

ACCACCACTCAGCTGTACACGGACCGCACGGAGAAGCTGAGGCCTGAGATG

R124 Rep WT Top

CTAGCATCTCAGGCCTCAGCTTCTCCGTGCGGTCCGTGTACAGCTGAGTGGTGGTGTAC

R124 Rep WT Bottom

ACCACCACTCAGCTGTACACGGACTGCACGGAGAAGCTGAGGCCTGAGATG

R124C Rep Mutant Top

CTAGCATCTCAGGCCTCAGCTTCTCCGTGAGGTCCGTGTACAGCTGAGTGGTGGTGTAC

R124C Rep Mutant Bottom

ACCACCACTCAGCTGTACACGGACCACACGGAGAAGCTGAGGCCTGAGATG

R124H Rep Mutant Top




CTAGCATCTCAGGCCTCAGCTTCTCCGTGTGGTCCGTGTACAGCTGAGTGGTGGTGTAC R124H Rep Mutant Bottom
ACCACCACTCAGCTGTACACGGACCTCACGGAGAAGCTGAGGCCTGAGATG R124L Rep Mutant Top
CTAGCATCTCAGGCCTCAGCTTCTCCGTGAGGTCCGTGTACAGCTGAGTGGTGGTGTAC R124L Rep Mutant Bottom
TTCCGAGCCCTGCCACCAAGAGAACGGAGCAGACTCTTGGGAGATGCCAAG R555 Rep WT Top
CTAGCTTGGCATCTCCCAAGAGTCTGCTCCGTTCTCTTGGTGGCAGGGCTCGGAAGTAC R555 Rep WT Bottom
TTCCGAGCCCTGCCACCAAGAGAACAGAGCAGACTCTTGGGAGATGCCAAG R555Q Rep Mutant Top
CTAGCTTGGCATCTCCCAAGAGTCTGCTCTGTTCTCTTGGTGGCAGGGCTCGGAAGTAC R555Q Rep Mutant Bottom
CTTCCGAGCCCTGCCACCAAGAGAATGGAGCAGACTCTTGGGAGATGCCAA R555W MUT REP TOP
CTAGTTGGCATCTCCCAAGAGTCTGCTCCATTCTCTTGGTGGCAGGGCTCGGAAGGTAC R555W MUT REP BOTTOM

Supplementary Table 3: Off-target scores for each guide RNA utilised

Benchlin MIT Optimised CRISPR
g Design Tool
Off-target score On-target score Off-target score
R124WT 95 83.7 94.4
R124C 62 65.4 80.1
R124H 70 81.4 79.5
S.pyogenes
R555WT 65.6 48.1 83
R555Q 46.6 0.9 31
R555W 56.7 3.7 50
S.aureus Cas9 Program does not look for
NNGRRT PAM RSS5W 30.4 79.1 S.aureus Cas9 PAM
Mutant AsCpfl R124L Program does not look for mutant AsCpfl PAM

Supplementary Figure 1: Allele-specific cleavage of L527R TGFBI mutation utilising a PAM-
specific approach
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Supplementary Figure 2: Confirmation of the specificity achieved using a guide-specific system
targeted to prevalent TGFBI mutations
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