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Figure S1. The workflow of IDC strategy.

The interaction sites and the structural units of interaction sites are colored in red and orange.
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Figure S2. Western blot assay of Cas13 and mini-Cas13.

(a) The protein expression level of RfxCas13d and mini-RfxCas13d. (b) The protein expression
level of PbuCas13b and mini-PbuCas13b. (a-b) Source data are provided as a Source Date file.
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Figure S3. Expression and identification of Cas13 proteins.

(a) Optimal induced temperature range for RfxCas13d, mini-RfxCas13d, PspCas13b, and mini-
PspCas13b proteins expression at 2%concentration of IPTG. (b) RfxCas13d, mini-RfxCas13d,
PspCas13b, and mini-PspCas13b proteins expression induced at different concentrations of IPTG.
(c) Identification of the expression form of RfxCas13d, mini-RfxCas13d, PspCas13b, and mini-
PspCas13b proteins. M: Protein Marker; A: Induced recombinant bacteria; B: Induced recombinant
bacteria lysed supernatant; C: Induced recombinant bacteria lysed precipitate. (a-c) Source data are

provided as a Source Date file.
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Figure S4. Programmable RNA targeting by RfxCas13d and PspCas13b with their mini
variants in vitro.

(a-d) Coomassie blue stained polyacrylamide gel of purified recombinant proteins (a)RfxCas13d,
(b)mini-RfxCas13d, (c)PspCas13b and (d)mini-PspCas13b respectively, which were used in all
biochemical assays.

(e) Representative denaturing gels depicting RfxCas13d and mini-RfxCas13d mediated cleavage of
their cognate pre-crRNAs over a dose titration of effector concentration.

() Representative denaturing gels depicting PspCas13b and mini-PspCas13b mediated cleavage of
their cognate pre-crRNAs over a dose titration of effector concentration.

(g) Representative denaturing gels displaying the targeted RNase activity of RfxCas13d and mini-
RfxCas13d effector proteins, with substrate RNA cleavage occurring when the ctrRNA matches its
complementary target sSRNA.

(h) Representative denaturing gels displaying the targeted RNase activity of PspCas13b and mini-
PspCas13b effector proteins, with substrate RNA cleavage occurring when the crRNA matches its

complementary target ssSRNA. (a-h) Source data are provided as a Source Date file.
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Figure S5. The effect of crRNA length and mismatch on RfxCas13d, mini-RfxCas13d and
hfRfxCas13d activity.

(a)Left, KRAS crRNAs of different single-nucleotide mismatches; right, relative expression of KRAS
transcript by co-transfection with RfxCas13d, mini-RfxCas13d, or hfRfxCas13d. (b)Left, KRAS
crRNAs of different lengths; right, relative expression of KRAS transcript by co-transfection of
RfxCas13d, mini-RfxCas13d, or hfRfxCas13d. The data are presented as the mean + SD. Two-tailed
unpaired two-sample t-test. *P < 0.05, **P < 0.01, ***P < 0.001, ns, not significant. Source data

are provided as a Source Date file.
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Figure S6. Volcano plot of differential transcript with Cas13d.
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(a-d) Volcano plot of differential expression genes between NF?2 targeting and non-targeting (NT)
by (a)RfxCas13d, (b) mini-RfxCas13d and (c) hfRfxCas13d (d) mini-hfRfxCas13d (n = 3).

(e-f) Volcano plot of differential expression genes between B4GALNTI targeting and non-targeting
(NT) by (d) mini-RfxCas13d and (e) hfRfxCas13d (n = 3).
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Figure S7. The overall structure of EsCas13d and mini-EsCas13d.
The cryo-electron microscopy structure of (a)EsCas13d (PDB: 6E9E) and predicted overall
structure of (b)mini-EsCas13d as indicated by AlphaFold2 are shown in two different orientations

and color coded as indicated in Figure 3c.
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Figure S8. The overall structure of RspCas13d and mini-RspCas13d.
The predicted overall structure of (a)RspCas13d and (b)mini-RspCas13d by AlphaFold2, which is

shown in two different orientations and color coded as indicated in Figure 3d.
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Figure S9. Comparison of the HEPN1 and HEPN2 domains of Cas13d.

(a) The HEPN1 domains of RfxCas13d, mini-RfxCas13d, EsCas13d (6E9E), mini-EsCas13d,
RspCas13d and mini-RspCas13d. (b) The HEPN2 domains of RfxCasl13d, mini-RfxCas13d,
EsCas13d (6E9E), mini-EsCas13d, RspCas13d and mini-RspCas13d. All deletion regions were
colored deep gray.
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Figure S10. Comparison of the Helicall and Helical2 domains of Cas13d.

(a) The Helicall domains of RfxCas13d, mini-RfxCas13d, EsCas13d (6E9E), mini-EsCas13d,
RspCas13d and mini-RspCas13d. (b) The Helical2 domains of RfxCasl13d, mini-RfxCas13d,
EsCas13d (6E9E), mini-EsCas13d, RspCas13d and mini-RspCas13d. All deletion regions were
colored deep gray.
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Figure S11. Comparison of the HEPN1 and HEPN2 domains of Cas13b.

(a) The HEPN1 domains of PspCasl3b, mini-PspCas13b, PbuCasl13b (6DTD), and mini-
PbuCas13b. (b) The HEPN2 domains of PspCas13b, mini-PspCas13b, PbuCas13b (6DTD), and
mini-PbuCas13b. (¢) The Lid domains of PspCasl3b, mini-PspCas13b, PbuCas13b (6DTD), and

mini-PbuCas13b. All deletion regions were colored deep gray.
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Figure S12. Comparison of the Helicall and Helical2 domains of Cas13b.
(a) The Helicall domains of PspCasl3b, mini-PspCas13b, PbuCasl3b (6DTD), and mini-
PbuCas13b. (b) The Helical2 domains of PspCas13b, mini-PspCas13b, PbuCas13b (6DTD), and

mini-PbuCas13b. All deletion regions were colored deep gray.
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Figure S13. Sanger sequencing of mini-Vx and Vx mediated base transversion. The targeted

bases are encompassed by an orange quadrangle. Vx: REPAIRX, mini-Vx: mini-REPAIRx.



Vx COG3

100
1

L e L A B -

conservation rate (%)

Atol 17036

T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 & 7 8 9 w0 n 12 13 14 15 16 1718 20 21

chromosome

100
l
1

mini-Vx COG3

.-,rJ'.

conservation rate (%)

1 2 3 4 5 6 7 8 g9 10 1 12 13 14 15 18 17 12 20 21

100
|

conservation rate (%)

g4 T

Atol 17590 .
T T T T T T T T T T LI T T T T 11
1 2 3 4 5 67 8 9 10 1 1213 14 15 18 1718 20 2

chromosome

Figure S14. Off-target RNA editing effect for Vx and mini-Vx system. Manhattan plots of
transcriptome-wide off-target RNA editing analysis for Vx and mini-Vx with COG3 targeting guide
and non-targeting (NT) guide in HEK293T cells. Vx: REPAIRX, mini-Vx: mini-REPAIRX.
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Figure S15. The results of mini-RfxCas13d in N2A cells and in vivo.

(a) Quantification of Pcsk9 mRNA levels in N2a cells. Source data are provided as a Source Date
file. (b) Quantification of the mini-RfxCas13d transcript in the liver. NT, non-target crRNA. The
data are presented as the mean = SD. Two-tailed unpaired two-sample t-test. *P < 0.05, **P < 0.01,
***¥p < 0.001, **** P < 0.0001. (n = 3 biological replicates, each with an average of 3 technical
replicates). CasRx: RfxCas13d. Source data are provided as a Source Date file. (c) Morphology of
liver slices 21 days after AAVS8 injection in mice. The scale bar represents 100 pm in length. (d) A
close-up view of (c). The scale bar represents 50 um in length. (¢) Morphology of liver slices from
noninjected mice at 21 days. The scale bar represents 100 um in length. (f) A close-up view of (e).

The scale bar represents 50 um in length.
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Figure S16. Comparison the A2 and N3V7 fragments of RfxCas13d. (a) The predicted structure
of RfxCas13d by AlphaFold2 is shown. (b)Positions of A2 (orange) in RfxCas13d. (c) Positions of
N2V7(purple), N2V8(green), and N3V7 (red) in RfxCasl3d. (d) A close-up view of the
N2V7(purple), N2V8(green), and N3V7 (red) sequence (red) of RfxCas13d.



Figure S17. EsCas13d and PbuCas13b colored by conservation of Cas13ds and Cas13bs.

(a) Schematic representation of EsCas13d colored based on conserved sequence percentage. No-
value fragments are gray. Regions with a high degree of conservation are concentrated in the RNA-
binding cleft and the HEPN active site. Related to Figure S18.

(b) Schematic representation of PbuCas13b colored based on conserved sequence percentage. No-
value fragments are gray. Regions with a high degree of conservation are concentrated in the RNA-

binding cleft and the HEPN active site. Related to Figure S19.
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Figure S18. Multiple sequence alignment of Cas13d proteins from different species.

Sequence alignment of RspCasl3d, UrCasl3d, RffCas13d, RaCasl3d, P1EO, EsCasl3d,
RfxCas13d, and ADM was performed using Clustal Omega, and the figure was prepared with
ESPript (http://espript.ibcp.fr). Related to Figure S17a.
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....... QQQKNDVFTLMMVNYMLEE|VLKLPSND. .RLS|LINELYQTKEER,
...... YAEQILGTIKTLEGKQKNNKLGNKAKQKIKDELIDLKRAKRRLL
....... KIRSNRQMRNASSEEIETI|ILDKRLSNSRNEYQKSEKVIRRYRV
........ SKCAVTLDNPERQQKLADV|YEVONAWLSIRFDDLDFTLTHVN
........ KLFNKLKSNKLEDCLLYE[IAYNYIDKKNVHK[IDIQKILTSKI

HFHooHEO P ERHHH< <
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PBU 909 LRDIDTNTANEES............... NNILNRIMPMKLPVKTYETDNKGNILKERP. .

M
PGU 955 LKDIRPNVQEQGS. .. v s vvuuenennn. LNVLNRVKPMRLPVVVYRADSRGHVHKEEAP .
PAU 896 KLRLNNIDTDTAK .KEKNNILNRVMPMELPVTVYEIDDSHKIVKDKP. .
PRE 914 KLRLKDIDTDTAK. ... .vuuuon. KEKNNILNRVMPMRLPVIVYEIDKSFNIVKDKP. .
PIN 882 LKNINTNTTKKEKNTEEKNGEEKNIKEKNNILNRIMPMRLPIKVYGRENFSKNKKKKIRR
RAN 876 LENLAVNVQEADAK ... .. veuuunenn. LNPLNQT[L|[PMVLPVKVYPATAFGEVQYHKTP .
PGI 891 TDREEDILP............. GLKNIDSI[DEENQFSLAVHAKVLEKEGEGGDN
BP 915 DWKEAQLD .. oo vvvnnnn .LDKIDNMLGEPVSVSQVIQLEGGQPD. ... ..
cca 974 QERNLNGILNQPKD....... IKIQG.KITVKGVK[LKDIGNFRKYEIDQRVNTFLDYEPR
BZ 1005 GERNTNYIWNKTVD....... LKLCDGKITVENVK[LKNVGDFIKYEYDQRVQAFLKYEEN
MOD 943 QERNKNYIWNKVVD....... LQLCEGLVRIDKVK[LKDIGNFRKYENDSRVKEFLTYQSD
PXI 915 AEDRALWLMIQERQ. . e s v vevwnnnn. KQKAEHEEIAFDQLDLKNITKILTESIDARL
PSP 899 KTLTELADFDGER......... .FKLKEIMPDAEKGILSEIMPMSFTFEKGGK.
Alistipes 788 IPR. . vttt v vttt ettt JKHILAFKEYLDN. ¢ v v v oo
FBR 927 YKISVPENKLERYT EMIAIKNQNNLKARFLIDLPLYLSKNKIKKGKDS
PBU 952 . .LATFYIEE|[TETKVLKQGNFKALVKDRRIJNGLF[SFAETT.DLNLEEHPISKLSVDL[ETLI
PGU 999 . .LATVYIEERDTKLLKQGNFKSFVKDRRI|NGLF|SFVDTG.GLAMEQYPISKLRVEY|ELA
PAU 942 . .LHTIYIKERETKLLKQGNFKALVKDRRLNG[LF|SFVKTNSEAESKRNPISKLRVEY[ELG
PRE 960 ..LHTVYIE[E[TGTKLLKQGNFKALVKDRRILNGLF|SFVKTSSEAESKSKPISKLRVEY[ELG
PIN 942 NTFFTVYIEEKGTEKLLKQGNFKALERDRRLGGLF|SFVKTPSKAESKSNTISKLRVEYEL|G
RAN 921 . .IRTVYIREEHTKALKMGNFKALVKDRRLNG[LF|SFIKEE..NDTQKHPISQLRLRRELE
PGI 933 SLSLVPATI[E[IKSKRKDWSKYIRYRYDRRV[PGLMSHFPEH. . ...... KATLDEVKT[LLG
BP 949 ...... AVIKAECKLKDVSKLMRYCYDGRVKGLMPYFANH. . . ... .. EATQEQVEME LR
cca 1026 KEWMAYLPNDWKEKEKQGQLPPNNVIDRQI|SK[Y[ETVRSKILLKDVQELEKIISDEIKEEH
BZ 1058 IEWQAFLIK[ESKEEENYP..... YVV[EREI|EQY|EKVRREELLKEVHLIEEYILEKVKDK[E
MOD 996 IVWSGYLSNEVDSN/....... KLYVIERQL|DN|Y|ESIRSKELLKEVQEIECIVYNQVANKE
PXI 960 RIPDTKVDI|TDKLP|LRRYGDLRRVAKDRRI[VN|LA[S)YYHVAG. . . .. LSEIPYDLVKKELE
PSP 942 ... .KYTIT|SEGMKLKNYGDFFVLASDKRIGNLLELVGSD. ... .... IVSKEDIMEEF|N
Alistipes 803 ...RVKQKLC[EECRNVRRKEDLCTCC|SPRY|SN|LT|SWLKEN. . .. .. HSESSIEREAATMM
FBR 975 AGYEIIIKNDLEIEDINTINNKIIND|SVKETEV/LMELEKYFILKDKCILSKNYIDNSEIP
. . . . .
PBU 1009 KYQTTRIISIFEMTLGLEKKLIDKYSTLP..TDSFR..... NMLERWLQ..CKANRPELKN
PGU 1056 KYQTARVCVFELTLR[LEES[LLTRYPHLP..DESFR..... KMLESWSDP .LLAKWPELHG
PAU 1000 EYQEAR|IEIIQDMLALEEKLINKYKDLP..TNKFS..... EMLNSWLEGKDEADKARFQN
PRE 1018 AYQKAR|IDIIKDMLA[LEKTLIDNDENLP..TNKFS..... DMLKSWLKGKGEANKARLQN
PIN 1002 EYQKAR|IEIIKDMLA[LEKTLIDKYNSLD..TDNFN..... KMLTDWLELKGEPDKASFQN
RAN 977 IYQSLRVDAFKETLS[LEEKLILNKHTSLSSLENEFR..... ALLEEWKKEYAASS.MVTDE
PGI 985 EYDRCR|IKIFDWAFA[LEGA[IMSDRDLKPYLHESSSREGKSGEHSTLVKMLVEKKGCLTPD
BP 995 HYEDHRRRVFNWVFA[LEKSVILKNEKLRRFYEES. .. .. QGGCEHRRCIDALRKASLVSEE
cca 1086 RHDLK|QGKYYNFKYY[I|LNGLLRQLKNENVENYKVFK..LNTNPEKVNITQLKQEATDLEQ
BZ 1113 .. ILK[KGDNQNFKYY[I|[LNGLLKQLKNEDVESYKVFN..LNTEPEDVNINQLKQEATDLEQ
MOD 1049 . .SLK[QSGNENFKQYV|LQGLLPRG..TDVREMLILS..TDVKFKKEEIMQLGQVR.EVEQ
PXI 1015 EYDRRRVAFFEHVYQFEKE[VYDRYAAELRNENPKGESTYFSHWEYVAVAVKHSADTHFNE
PSP 990 KYDQCRPEISSIVFNLEKWAFDTYPELSARVDREE. ..... KVDFKSILKILLNNKNINK
Alistipes 854 LLDVERKLLSFLLDERRKATIIEYGKFIP .« v v v vveeeennnnnenenn.. FSALVKECR
FBR 1035 SLKQF|SKVWIKENENE|/IINYRNIACHFHLPLLETFDNLLLNVEQKFIKEELQNVSTINDL
. - . . . .

PBU 1060 YV..NSLIAVRNAF|SEINQYPMYDATLFAEVKKET « v v v v v v v v veeee e LFPSVDTKKI
PGU 1108 KV..RLLIAVRNAF|SENQYPMYDEAVEFSSIRKYDP . v v v v v v v v e e e SSPDAIEERM
PAU 1053 DV..DFLIANVRNAF|SENQYPMHNKIEFANIKPES . v v v v v v v v e e eee LYTANNSEEK
PRE 1071 DV..GLLVAVRNAF|SEINQYPMYNSEVFKGMKLLS « v v v v v v v v eeewe e LSSDIP.EKE
PIN 1055 DV..DLLIAVRNAF|SENQYPMRNRIAFANINPES . v v vt v v v v v LSSANTSEEK
RAN 1031 HI..AF[TASVRNAF|ICENQYPFYKEALHAPIPLET . v v v v v v v v eeeee VAQPTTEEKD
PGI 1045 ES..QYLILIRNKRAAENQOFPICAAEMPLIYRDVSAKVGSIEGSSAKDLPEGSSLVDSLWKK
BP 1050 EY..EFLVHIRNK[SAENQOFPDLEIGKLPPNVTSG . v v v v v v v v e eeee e enn FCECIWSK
cca 1144 KA. .FVLTY[IRNK[FAENQLPKKEFWDYCQEKYGK

BZ 1169 KA. .FVLT|Y[IRNK[F|AEINQLPKKEFWDYCQEKYGK

MOD 1102 DL..YSLI|Y[IRNK[FAENQLPIKEFFDFCENNYRP

PXI 1075 LFK.EKVMQLRNK[F|HENEFPYFDWLLPEVEKASA

PSP 1044 EQS.DILRK[IRNAFDENNYPDKGVVEIKALPEIA

Alistipes 891 LAD.AG[LC[GIRNDV|LEDNVISYADAIGKLSAYFP

FBR 1095 SKPQEYLILLF IKEKENNFYLNLENKNESKTIKN

. .

PBU 1102 ELNIRPQLLE[IVGKAIKEIEKSENKN.......

PGU 1151 GLNIRHRLS[EEVKQAKETVERIIQV........

PAU 1095 GLGIRNQLKDKTKETTDKIKKIEKPIETKE. ..

PRE 1112 GLGIRKQLKDPKIKETIERIIEIEKEIRN.....

PIN 1097 GLGIRNQLKDKTHKTIEKIIEIEKPIETKE. ..

RAN 1073 GLGIREALLKVLREYCEIVKSQI ... .u.o...

PGI 1103 YEMI[IRKILPILDPENRFFGKLLNNMSQPINDL

BP 1090 YKAI[I|CRIIPFIDPERRFFGKLLEQK.......

cca 1179 EKTYREYFAEVFKREKEALIK. ... vuuuo...

BZ 1204 EKTYREYFAEVFKKEKEALIK. ... v uuo...

MOD 1137 NEYYREYYME[IFRSIKEKYAS . . o v v v .

PXI 1108 .ALYRDRVFDVAEGYYQKMRKLMRQ........

PSP 1077 .MSIKKAFGE[YAIMK. « v v v v e evmnnnnennn

Alistipes 929 AVEY[I|RRTKEVREQRREELMANSSQ........

FBR 1131 EVKKNRVLQEKFINQVILKKK. .. oo vuuuen..

Figure S19. Multiple sequence alignment of Cas13b proteins from different species.
Sequence alignment of PguCas13b, PauCas13b, PreCas13b, PinCas13b, RanCas13b, PgiCas13b,
BpCas13b, CcaCas13b, BzoCas13b, ModCas13b, PxiCas13b, PspCas13b, Alistipes, and Fbr was



performed using Clustal Omega, and the figure was prepared with ESPript (http://espript.ibcp.fr).
Related to Figure S17b.



http://espript.ibcp.fr/

Supplementary Table 1. Cas13 protein sequences used in this study.

Name

Protein sequence

RfxCas13d

MIEKKKSFAKGMGVKSTLVSGSKVYMTTFAEGSDARLEKIVEGDSIRSVNEGEAFSAE
MADKNAGYKIGNAKFSHPKGYAVVANNPLYTGPVQQDMLGLKETLEKRYFGESADG
NDNICIQVIHNILDIEKILAEYITNAAYAVNNISGLDKDIIGFGKFSTVYTYDEFKDPEHH
RAAFNNNDKLINAIKAQYDEFDNFLDNPRLGYFGQAFFSKEGRNYIINYGNECYDILAL
LSGLRHWVVHNNEEESRISRTWLYNLDKNLDNEYISTLNYLYDRITNELTNSFSKNSA
ANVNYIAETLGINPAEFAEQYFRFSIMKEQKNLGFNITKLREVMLDRKDMSEIRKNHK
VFDSIRTKVYTMMDEFVIYRYYIEEDAKVAAANKSLPDNEKSLSEKDIFVINLRGSFNDD
QKDALYYDEANRIWRKLENIMHNIKEFRGNKTREYKKKDAPRLPRILPAGRDVSAFSK
LMYALTMFLDGKEINDLLTTLINKFDNIQSFLKVMPLIGVNAKFVEEYAFFKDSAKIAD
ELRLIKSFARMGEPIADARRAMYIDAIRILGTNLSYDELKALADTFSLDENGNKLKKGK
HGMRNFIINNVISNKRFHYLIRYGDPAHLHEIAKNEAVVKFVLGRIADIQKKQGQNGK
NQIDRYYETCIGKDKGKSVSEKVDALTKIITGMNYDQFDKKRSVIEDTGRENAEREKF
KKIISLYLTVIYHILKNIVNINARY VIGFHCVERDAQLYKEKGYDINLKKLEEKGFSSVT
KLCAGIDETAPDKRKDVEKEMAERAKESIDSLESANPKLYANYIKYSDEKKAEEFTRQ
INREKAKTALNAYLRNTKWNVIIREDLLRIDNKTCTLFRNKAVHLEVARYVHAYINDI
AEVNSYFQLYHYIMQRIIMNERYEKSSGKVSEYFDAVNDEKKYNDRLLKLLCVPFGY
CIPRFKNLSIEALFDRNEAAKFDKEKKKVSGNS*

EsCas13d

MGKKIHARDLREQRKTDRTEKFADQNKKREAERAVPKKDAAVSVKSVSSVSSKKDN
VTKSMAKAAGVKSVFAVGNTVYMTSFGRGNDAVLEQKIVDTSHEPLNIDDPAY QLN
VVTMNGYSVTGHRGETVSAVTDNPLRRFNGRKKDEPEQSVPTDMLCLKPTLEKKFFG
KEFDDNIHIQLIYNILDIEKILAVYSTNAIYALNNMSADENIENSDFFMKRTTDETFDDFE
KKKESTNSREKADFDAFEKFIGNYRLAYFADAFYVNKKNPKGKAKNVLREDKELYSV
LTLIGKLRHWCVHSEEGRAEFWLYKLDELKDDFKNVLDVVYNRPVEEINNRFIENNK
VNIQILGSVYKNTDIAELVRSYYEFLITKKYKNMGFSIKKLRESMLEGKGYADKEYDS
VRNKLYQMTDFILYTGYINEDSDRADDLVNTLRSSLKEDDKTTVYCKEADYLWKKY
RESIREVADALDGDNIKKLSKSNIEIQEDKLRKCFISYADSVSEFTKLIYLLTRFLSGKEI
NDLVTTLINKFDNIRSFLEIMDELGLDRTFTAEYSFFEGSTKYLAELVELNSFVKSCSFDI
NAKRTMYRDALDILGIESDKTEEDIEKMIDNILQIDANGDKKLKKNNGLRNFIASNVID
SNRFKYLVRYGNPKKIRETAKCKPAVRFVLNEIPDAQIERYYEACCPKNTALCSANKR
REKLADMIAEIKFENFSDAGNYQKANVTSRTSEAEIKRKNQAIIRLYLTVMYIMLKNLV
NVNARYVIAFHCVERDTKLYAESGLEVGNIEKNKTNLTMAVMGVKLENGIKTEFDK
SFAENAANRYLRNARWYKLILDNLKKSERAVVNEFRNTVCHLNAIRNININIKEIKEVE
NYFALYHYLIQKHLENRFADKKVERDTGDFISKLEEHKTYCKDFVKAYCTPFGYNLV
RYKNLTIDGLFDKNYPGKDDSDEQK*




RspCas13d

MAKKNKMKPRELREAQKKARQLKAAEINNNAAPAIAAMPAAEVIAPVAEKKKSSVK
AAGMKSILVSKNKMYITSFGKGNSAVLEYEVDNNDYNQTQLSSKGSSNIELRGVNEV
NITFSSKHGFESGVEINTSNPTHRSGESSPVRGDMLGLKSELEKRFFGKTFDDNIHIQLIY
NILDIEKILAVYVTNIVYALNNMLSIKDSESYDDFMGYLSARNTYEVFTHPDKSNLSDK
AKGNIKKSFSTFNDLLKTKRLGYFGLEEPKTKDTRVSQAYKKRVYHMLAIVGQIRQSV
FHDKSSKLDEDLYSFIDIIDSEYRETLDYLVDERFDSINKGFIQGNKVNISLLIDMMKGY
EADDIIRLYYDFIVLKSQKNLGFSIKKLREKMLDEYGFRFKDKQYDSVRSKMYKLMDF
LLFCNYYRNDVVAGEALVRKLRFSMTDDEKEGIYADEASKLWGKFRNDFENIADHM
NGDVIKELGKADMDFDEKILDSEKKNASDLLYFSKMIYMLTYFLDGKEINDLLTTLISK
FDNIKEFLKIMKSSAVDVECELTAGYKLFNDSQRITNELFIVKNIASMRKPASSAKLTM
FRDALTILGIDDNITDDRISEILKLKEKGKGIHGLRNFITNNVIESSRFVYLIKYANAQKIR
KVAKNEKVVMFVLGGIPDTQIERY YKSCVEFPDMNSSLEVKRSELARMIKNISFDDFK
NVKQQAKGRENVAKERAKAVIGLYLTVMYLLVKNLVNVNARY VIAIHCLERDFGLY
KEIPELASKNLKNDYRILSQTLCELCDKSPNLFLKKNERLRKCVEVDINNADSSMTRK
YRNCIAHLTVVRELKEYIGDIRTVDSYFSIYHYVMQRCITKRENDTKQEEKIKYEDDLL
KNHGYTKDFVKALNSPFGYNIPRFKNLSIEQLFDRNEYLTEK*

mini-
RfxCas13d

MIEKKKSFAKGMGVKSTLVSGSKVYMTTFAEGSDAFSHPKGYAVVANNPLYTGPVQ
QDMLGLKETLEKRYFGESADGNDNICIQVIHNILDIEKILAEYITNAAYAVNNISGLDEG
RNYIINYGNECYDILALLSGLRHWVVHNNEEESRISRTWLYNLDKNLDNEYISTLNYL
YDRITNELTNSFSKNSAEQYFRFSIMKEQKNLGFNITKLREVMLDRKDMSEIRKNHKV
FDSIRTKVYTMMDEFVIYRYYIEEEKDIFVINLRGSFNDDQKDALYYDEANRIWRKLENI
MHNIKEFRGNKTREYKKKDAPRLPRILPAGRDVSAFSKLMYALTMFLDGKEINDLLTT
LINKFDNIQSFLKVMPLIGVNAKFVEEYAFFKDSAKIADELRLIKSFARMGEPIADARRA
MYIDAIRILGTKLKKGKHGMRNFIINNVISNKRFHYLIRYGDPAHLHEIAKNEAVVKFV
LGRIADIQKKQGQNGKNQIDRYYETCIQFDKKRSVIEDTGRENAEREKFKKIISLYLTVI
YHILKNIVNINARYVIGFHCVERDAQLYKEKGYDINLKKLEEQINREKAKTALNAYLR
NTKWNVIIREDLLRIDNKTCTLFRNKAVHLEVARYVHAYINDINDEKKYNDRLLKLLC
VPFGYCIPRFKNLSIEALFDRNEAAKFDKEKKKVSGNS*

mini-
EsCas13d

MGKKSMAKAAGVKSVFAVGNTVYMTSFGRGNDRGETVSAVTDNPLRRFNGRKKDE
PEQSVPTDMLCLKPTLEKKFFGKEFDDNIHIQLIYNILDIEKILAVYSTNAIYALNNMSA
DENIENSDFFMKRTTDETFDDYRLAYFADAFY VNKKNPKGKAKNVLREDKELYSVLT
LIGKLRHWCVHSEEGRAEFWLYKLDELKDDFKNVLDVVYNRPVEEINNRFIENSYYEF
LITKKYKNMGFSIKKLRESMLEGKGYADKEYDSVRNKLYQMTDFILYTGYINEDSDR
ADDLVNTLRSSLKEDDKTTVYCKEADYLWKKYRESIREVADALDGDNIKKLSKSNIEI
QEDKLRKCFISYADSVSEFTKLIYLLTRFLSGKEINDLVTTLINKFDNIRSFLEIMDELGL
DRTFTAEYSFFEGSTKYLAELVELNSFVKSCSFDINAKRTMYRDALDILGIESDKLRNFI
ASNVIDSNRFKYLVRYGNPKKIRETAKCKPAVRFVLNEIPDAQIERYYEACCPKNTALC
KFENFSDAGNYQKANVTSRTSEAEIKRKNQAIIRLYLTVMYIMLKNLVNVNARYVIAF
HCNRYLRNARWYKLILDNLKKSERAVVNEFRNTVCHLNAIRNININIKEIKEVETYCK
DFVKAYCTPFGYNLVRYKNLTIDGLFDKNYPGKDDSDEQK*




mini-
RspCas13d

MAKKSSVKAAGMKSILVSKNKMYITSFGKGNSGFESGVEINTSNPTHRSGESSPVRGD
MLGLKSELEKRFFGKTFDDNIHIQLIYNILDIEKILAVYVTNIVYALNNMLSIKDSESYD
DFMGYLSARNTKRLGYFGLEEPKTKDTRVSQAYKKRVYHMLAIVGQIRQSVFHDKSS
KLDEDLYSFIDIIDSEYRETLDYLVDERFDSINKGFIQGNYYDFIVLKSQKNLGFSIKKLR
EKMLDEYGFRFKDKQYDSVRSKMYKLMDFLLFCNYYRNDVVAGEALVRKLRFSMT
DDEKEGIYADEASKLWGKFRNDFENIADHMNGDVIKELGKADMDFDEKILDSEKKNA
SDLLYFSKMIYMLTYFLDGKEINDLLTTLISKFDNIKEFLKIMKSSAVDVECELTAGYK
LFNDSQRITNELFIVKNIASMRKPASSAKLTMFRDALTILGIDDNITIHGLRNFITNNVIES
SRFVYLIKYANAQKIRKVAKNEKVVMFVLGGIPDTQIERY YKSCVEFPDMNSSFDDFK
NVKQQAKGRENVAKERAKAVIGLYLTVMYLLVKNLVNVNARY VIAIHCLERDFGLY
KEIPKSPNLFLKKNERLRKCVEVDINNADSSMTRKYRNCIAHLTVVRELKEYIGDIRT
VDSYTKDFVKALNSPFGYNIPRFKNLSIEQLFDRNEYLTEK*

PbuCas13b

MQKQDKLFVDRKKNAIFAFPKYITIMENKEKPEPIYYELTDKHFWAAFLNLARHNVYT
TVNHINKLLEIAELKNDEDVLNIKDSWNKQAEKLDKKVRLRDLIMKYFPFLEAAAYEI
TNSKSPNNKEQREKEQSEALSLNNLKNVLFIFLEKLQVLRNYYSHYKYSEEFPKPIFETS
LLKNMYKVFDANVRLVKRDYMHHENIDMQRDFTHLNRKKQVGRTKNIIDSPNFHYH
FADKEGNMTIAGLLFFVSLFLDKKDAIWMQKKLKGFKDGRNLREQMTNEVFCRSRIS
LPKLKMETVQTREWMQLDMLNELIRCPKSLYERLREEDRESFKVPFDIFSDDYNAEEE
PFKNTLVRHQDRFPYFVLRYFDLNEIFEQLRFQIDLGTYHFSIYNKLIGDEDEVRHLTHH
LYGFARIQDFAPQNQPEEWRKLVKDLDHFETSQKPYISKTTPHYHLENEKIGIKFCSAH
NNLFPSLQTDKTCNGRSKFNLGTQFTAEAFLSVHELLPMMFYYLLLTKDYSRKESADK
VEGIRKEISNIYAITYDAFANGEINSIADLTRRLONTNILQGHLPKQMISILEGRQKDMEK
KAERKIGEMIDDTQRRLDSLCKQTNQKIRIGKRNAGLLKSGKIADWLVNDMMRFQPV
QKDQNNIPINNSKANSTEYRMLQHALALFGSESSRLKAYFRQMNLVGNANPHPFLAET
QWEHQTNILSFYRNYLEARKKYLKGLKPQNRKQYQHFLILKVQKTNRNTLVTGWKN
SFNLPRGIFTQPIREWFEKHNNSKRIYDQILSFDRVGFVAKAIPLYFAEEYKDNVQPFYD
YPFNIGNKLKPQKGQFLDKKERVELWQKNKELFKNYPSEKKKTDLAYLDFLSWKKFE
RELRLIKNQDIVTWLMFKELFKTTTVEGLKIGEIHLRDIDTNTANEESNNILNRIMPMKL
PVKTYETDNKGNILKERPLATFYIEETETKVLKQGNFKVLAKDRRLNGLLSFAETTDID
LEKNPITKLSVDHELIKYQTTRISIFEMTLGLEKKLIDKYSTLPTDSFRNMLERWLQCKA
NRPELKNYVNSLIAVRNAFSHNQYPMYDATLFAEVKKFTLFPSVDTKKIELNIAPQLLE
IVGKAIKEIEKSENKN*




PspCas13b

MNIPALVENQKKYFGTYSVMAMLNAQTVLDHIQKVADIEGEQNENNENLWFHPVMS
HLYNAKNGYDKQPEKTMFIIERLQSYFPFLKIMAKNQREYSNGKYKQNRVEVNSNDIF
EVLKRAFGVLKMYRDLTNHYKTYEEKLNDGCEFLTSTEQPLSGMINNYYTVALRNM
NERYGYKTEDLAFIQDKRFKFVKDAYGKKKSQVNTGFFLSLQDYNGDTQKKLHLSG
VGIALLICLFLDKQYISIFLSRLPIFSSYNAQSEERRIIIRSFGINSIKLPKDRIHSEKSNKSV
AMDMLNEVKRCPDELFTTLSAEKQSRFRIISDDHNEVLMKRSSDRFVPLLLQYIDYGK
LFDHIRFHVNMGKLRYLLKADKTCIDGQTRVRVIEQPLNGFGRLEEAETMRKQENGTF
GNSGIRIRDFENMKRDDANPANYPYIVDTYTHYILENNKVEMFINDKEDSAPLLPVIED
DRYVVKTIPSCRMSTLEIPAMAFHMFLFGSKKTEKLIVDVHNRYKRLFQAMQKEEVT
AENIASFGIAESDLPQKILDLISGNAHGKDVDAFIRLTVDDMLTDTERRIKRFKDDRKSI
RSADNKMGKRGFKQISTGKLADFLAKDIVLFQPSVNDGENKITGLNYRIMQSAIAVYD
SGDDYEAKQQFKLMFEKARLIGKGTTEPHPFLYKVFARSIPANAVEFYERYLIERKFYL
TGLSNEIKKGNRVDVPFIRRDQNKWKTPAMKTLGRIYSEDLPVELPRQMFDNEIKSHL
KSLPQMEGIDFNNANVTYLIAEYMKRVLDDDFQTFYQWNRNYRYMDMLKGEYDRK
GSLQHCFTSVEEREGLWKERASRTERYRKQASNKIRSNRQMRNASSEEIETILDKRLSN
SRNEYQKSEKVIRRYRVQDALLFLLAKKTLTELADFDGERFKLKEIMPDAEKGILSEIM
PMSFTFEKGGKKYTITSEGMKLKNYGDFFVLASDKRIGNLLELVGSDIVSKEDIMEEFN
KYDQCRPEISSIVFNLEKWAFDTYPELSARVDREEKVDFKSILKILLNNKNINKEQSDIL
RKIRNAFDHNNYPDKGVVEIKALPEIAMSIKKAFGEY AIMK *

mini-
PbuCasl3b

MQKQDKLFVDRKKNAIFAFPKYITIMENKEKPEPIYYELTDKHFWAAFLNLARHNVYT
TINHINRRLEQAKKLDKKVRLRDLIMKHFPFLEAAAYEMTNKEQREKEQSEALSLNNL
KNVLFIFLEKLQVLRNYYSHYKYSEESPKPIFETSLLKNMYKVFDANVRLVKRDYMH
HENIDMQRDFTHFADKEGNMTIAGLLFFVSLFLDKCRSRISLPKLKLENVQTKDWMQL
DMLNELVRCPKSLYERLREKDRESFKVPFKNTLVRHQDRFPYFVLRYFDLNEIFEQLRF
QIDLGTYHFSIYNKRIGDEDEVRHLTHHLY GFARIQDFTAPHYHLENEKIGIKFCSAHN
NLFPSLQTDKTCNGRSKFNLGTQFTAEAFLSVHELLPMMFYYLLLTKDYSRKESADKV
EGIIRKEISNIILQGHLPKQMISILKGRQKDMGKEAERKIGEMIDDTQRRLDLLCKQTNQ
KIRIGKRNAGLLKSGKIADWLVNDMMRFQPVQKDQNNIPINNSKANSTEYRMLQRAL
ALFGSEILSFYRNYLEARKKYLKGLKPQNWKQYQHFLILKVQKTNRNTLVTGWKNSF
NLPRGIFTQILSFDRVGFVAKAIPLYFAEEYKDNVQPFYDYPFNIGNRLKPKKRQFLDK
KERVELWQKNKELFKNYPSEKKKTDLAYLDFLSWKKFERELRLIKNQDIVTWLMFKE
SNNILNRIMPMKLPVKTYETDNKGNILKERPLATFYIEETETKVLKQGNFKALVKDRR
LNGLFSFAISKLSVDLELIKYQTTRISIFEMTLGLEKKLIDKYSTLPTDSFRNMLERWLQ
CKANRPELKNYVNSLIAVRNAFSHNQYP*




mini-
PspCas13b

MENQKKYFGTYSVMAMLNAQTVLDHIQKVADIEGEQPEKTMFIIERLQSYFPFLKIMA
KNQREYSNGKYKQNRVEVNSNDIFEVLKRAFGVLKMYRDLTNHYKTYEEKLNDGCE
FLTSTEQPLSGMINNYYTVALRNMNERYGYKTEDLAFIQDKLQDYNGDTQKKLHLSG
VGIALLICLFLDKGINSIKLPKDRIHSEKSNKSVAMDMLNEVKRCPDELFTTLSAEKQSR
SSDRFVPLLLQYIDYGKLFDHIRFHVNMGKLRYLLKADKTCIDGQTRVRVIEQPLNGF
GRLEEAYTHYILENNKVEMFINDKEDSAPLLPVIEDDRYVVKTIPSCRMSTLEIPAMAF
HMFLFGSKKTEKLIVDVHNRYKRLFQAMQKEESDLPQKILDLISGNAHGKDVDAFIRL
TVDDMLTDTERRIKRFKDDRKSIRSADNKMGKRGFKQISTGKLADFLAKDIVLFQPSV
NDGENKITGLNYRIMQSAIAVYDSGDDYEAKAVEFYERYLIERKFYLTGLSNEIKKGN
RVDVPFIRRDOQNKWKTPAMKTLGRIYSEDLPVELPROQMFDFNNANVTYLIAEYMKRV
LDDDFQTFYQWNRNYRYMDMLKGEYDRKGSLQHCFTSVEEREGLWKERASRTERY
RKQASNKIRSNRQMRNASSEEIETILDKRLSNSRNEYQKSEKVIRRYRVQDALLFLLAK
DAEKGILSEIMPMSFTFEKGGKKYTITSEGMKLKNYGDFFVLASDKRIGNLLELVGSDI
VSKEDIMEEFNKYDQCRPEISSIVFNLEKWAFDTYPELSARVDREEKVDFKSILKILLNN
KNINKEQSDILRKIRNAFDHNNYP*

REPAIRVx

MIEKKKSFAKGMGVKSTLVSGSKVYMTTFAEGSDARLEKIVEGDSIRSVNEGEAFSAE
MADKNAGYKIGNAKFSHPKGYAVVANNPLYTGPVQQDMLGLKETLEKRYFGESADG
NDNICIQVIHNILDIEKILAEYITNAAYAVNNISGLDKDIIGFGKFSTVYTYDEFKDPEHH
RAAFNNNDKLINAIKAQYDEFDNFLDNPRLGYFGQAFFSKEGRNYIINYGNECYDILAL
LSGLAHWVVANNEEESRISRTWLYNLDKNLDNEYISTLNYLYDRITNELTNSFSKNSA
ANVNYIAETLGINPAEFAEQYFRFSIMKEQKNLGFNITKLREVMLDRKDMSEIRKNHK
VFDSIRTKVYTMMDEFVIYRYYIEEDAKVAAANKSLPDNEKSLSEKDIFVINLRGSFNDD
QKDALYYDEANRIWRKLENIMHNIKEFRGNKTREYKKKDAPRLPRILPAGRDVSAFSK
LMYALTMFLDGKEINDLLTTLINKFDNIQSFLKVMPLIGVNAKFVEEYAFFKDSAKIAD
ELRLIKSFARMGEPIADARRAMYIDAIRILGTNGSKRTADGSEFESPKKKRKVGSQLHL
PQVLADAVSRLVLGKFGDLTDNFSSPHARRKVLAGVVMTTGTDVKDAKVISVSTGTK
CINGEYMSDRGLALNDCHAEIISRRSLLRFLYTQLELYLNNKDDQKRSIFQKSERGGFR
LKENVQFHLYISTSPCGDARIFSPHEPILEEPADRHPNRKARGQLRTKIESGQGTIPVRSN
ASIQTWDGVLQGERLLTMSCSDKIARWNVVGIQGSLLSIFVEPIYFSSIILGSLYHGDHL
SRAMYQRISNIEDLPPLYTLNKPLLSGISNAEARQPGKAPNFSVNWTVGDSAIEVINATT
GKDELGRASRLCKHALYCRWMRVHGKVPSHLLRSKITKPNVYHESKLAAKEYQAAK
ARLFTAFIKAGLGAWVEKPTEQDQFSLTGSKRTADGSEFESPKKKRKVGSMRNFIINN
VISNKRFHYLIRYGDPAHLHEIAKNEAVVKFVLGRIADIQKKQGQNGKNQIDRYYETCI
GKDKGKSVSEKVDALTKIITGMNYDQFDKKRSVIEDTGRENAEREKFKKIISLYLTVIY
HILKNIVNINARY VIGFHCVERDAQLYKEKGYDINLKKLEEKGFSSVTKLCAGIDETAP
DKRKDVEKEMAERAKESIDSLESANPKLYANYIKYSDEKKAEEFTRQINREKAKTALN
AYLRNTKWNVIIREDLLRIDNKTCTLFANKAVALEVARYVHAYINDIAEVNSYFQLYH
YIMQRIIMNERYEKSSGKVSEYFDAVNDEKKYNDRLLKLLCVPFGYCIPRFKNLSIEAL
FDRNEAAKFDKEKKKVSGNS*




mini-

REPAIRVx

MIEKKKSFAKGMGVKSTLVSGSKVYMTTFAEGSDAFSHPKGYAVVANNPLYTGPVQ
QDMLGLKETLEKRYFGESADGNDNICIQVIHNILDIEKILAEYITNAAYAVNNISGLDEG
RNYIINYGNECYDILALLSGLAHWVVANNEEESRISRTWLYNLDKNLDNEYISTLNYL
YDRITNELTNSFSKNSAEQYFRFSIMKEQKNLGFNITKLREVMLDRKDMSEIRKNHKV
FDSIRTKVYTMMDEFVIYRYYIEEEKDIFVINLRGSFNDDQKDALYYDEANRIWRKLENI
MHNIKEFRGNKTREYKKKDAPRLPRILPAGRDVSAFSKLMYALTMFLDGKEINDLLTT
LINKFDNIQSFLKVMPLIGVNAKFVEEY AFFKDSAKIADELRLIKSFARMGEPIADARRA
MYIDAIRILGTGSKRTADGSEFESPKKKRKVGSQLHLPQVLADAVSRLVLGKFGDLTD
NFSSPHARRKVLAGVVMTTGTDVKDAKVISVSTGTKCINGEYMSDRGLALNDCHAEII
SRRSLLRFLYTQLELYLNNKDDQKRSIFQKSERGGFRLKENVQFHLYISTSPCGDARIFS
PHEPILEEPADRHPNRKARGQLRTKIESGQGTIPVRSNASIQTWDGVLQGERLLTMSCS
DKIARWNVVGIQGSLLSIFVEPIYFSSIILGSLYHGDHLSRAMYQRISNIEDLPPLYTLNK
PLLSGISNAEARQPGKAPNFSVNWTVGDSAIEVINATTGKDELGRASRLCKHALYCRW
MRVHGKVPSHLLRSKITKPNVYHESKLAAKEYQAAKARLFTAFIKAGLGAWVEKPTE
QDQFSLTGSKRTADGSEFESPKKKRKVGSMRNFIINNVISNKRFHYLIRYGDPAHLHEI
AKNEAVVKFVLGRIADIQKKQGQNGKNQIDRYYETCIQFDKKRSVIEDTGRENAEREK
FKKIISLYLTVIYHILKNIVNINARY VIGFHCVERDAQLYKEKGYDINLKKLEEQINREK
AKTALNAYLRNTKWNVIIREDLLRIDNKTCTLFANKAVALEVARYVHAYINDINDEK
KYNDRLLKLLCVPFGYCIPRFKNLSIEALFDRNEAAKFDKEKKKVSGNS*




Supplementary Table 2. Primers used in this study.

Primers for cloning A1, A2, A3 RfxCas13d expression plasmids

Name

Sequence

Al RfxCas13d

Frament-F:gaaggcagcgacgccttcagecatcctaaggget

Frament-R:cgtatcgtagttatctacacgacgggg

Vector-F:gataactacgatacgggagggctt

Vector-R:ggcgtcgetgecttcg

A2 RfxCas13d

Frament-F:atctccggectggatgagggcagaaattacatcatcaattacggcaacga

Frament-R:cgtatcgtagttatctacacgacgggg

Vector-F:gataactacgatacgggagggctt

Vector-R:atccaggccggagatattgttgac

A3 RfxCas13d

Frament-F:ttctccaagaactccgecgaacaatatttcagattcage

Frament-R:cctgtagcaatggcaacaacgttgege

Vector-F:tgccattgctacaggcatcgt

Vector-R:ggagttcttggagaaggagttggat

Primers for cloning mammalian expression plasmids

Name

Sequence

EsCas13d

Frament-F:cttaagcttgccaccatgaaaatcgaagaaggtaaaggtcacc

Frament-R:gactcgagcggecgcttatttetgetegtecgetatcatctttaccegg

Vector-F:gcggeegcetecgagtc

Vector-R:ggtggcaagcttaagtttaaacgcet

RspCas13d

Frament-F:cttaagcttgccaccatgaaaatcgaagaaggtaaaggtcacc

Frament-R:gactcgagcggecgcttatttttccgtcagatattcattacgatcaaacagcetgcetcg

Vector-F:gcggecegcetegagtc

Vector-R:ggtggcaagcttaagtttaaacgcet

PspCas13b

Frament-F:cttaagcttgccaccatgaacatcececg

Frament-R:gactcgagcggecgecttcatgatggegtacteeec

Vector-F:gcggeegcetecgagtc

Vector-R:ggtggcaagcttaagtttaaacgcet

QPCR primers used in the study

STAT6 -qPCR-F

GAGGATCCAGATTTGGAAACGG

STAT6-qPCR-R

AATGTCCACCAGGCTTTCAC

NRAS -qPCR-F CACTGACAATCCAGCTAATCCA
NRAS -qPCR-R TCTGCTCCCTGTAGAGGTTAATA
LMNA -qPCR-F CTCCTTGGGCACAGAACC

LMNA -qPCR-R TGGGCTGTCTAGGACTCAG
EGFR -qPCR-F AAGTGTGATCCAAGCTGTCC




EGFR -qPCR-R TGCTGGGCACAGATGATTT
KRAS -qPCR-F GCCTTCTAGAACAGTAGACACAA
KRAS -qPCR-R TCCACTCTCTGTCTTGTCTTTG

MATALI -qPCR-F

AACTTGTAGACTGGAGAAGATAGG

MATALI -qPCR-R

GAGATCAGCTTCCGCTAAGAT

HRAS -qPCR-F GGAAGCAGGTGGTCATTGAT

HRAS -qPCR-R GGAAGCAGGTGGTCATTGAT
NF?2 -qPCR-F AAGATCTACTGCCCTCCTGA
NF2-qPCR-R GGGTCGTAGTCACCATACTTG

STATI -qPCR-F

GGAATCTGTCCTTCTTCCTGAC

STATI -gPCR-R

GGTCCACATTGAGACCTCTTT

STATI -2-qPCR-F

TCTCAATGTGGACCAGCTGAACA

STATI -2-qPCR-R

GGTCCACATTGAGACCTCTTT

RAFI -qPCR-F GGCTCAGGGAATGGACTATTT

RAFI -qPCR-R GAGTAGACATCCGACTGGAAAC
TRAF7-qPCR-F TCTGGTGGCAGCGTCTA
TRAF7-qPCR-R TTGGACTCAATGTCCCACAC
PPARG -qPCR-F GTCGGTTTCAGAAATGCCTTG
PPARG -qPCR-R ATCTCCGCCAACAGCTTC

XYL2 -gPCR-F AACTTCGAGCAGGTGATTGT

XYL2 -gPCR-R CAATTAGGCAGCCCTCATCA

RPASP58 -qPCR-F

CCCTGCTGATGTCAGTGTTAT

RPASP58 -qPCR-R

GTGAAGGTTCCAGGAGTGAAG

NFKBI -qPCR-F

GCTACTCTGGCGCAGAAATTA

NFKBI -qPCR-R

CAGAGACCTCATAGTTGTCCATAAG

PPIB -qPCR-F GAGATGGCACAGGAGGAAAG

PPIB -qPCR-R ACTGTCGTGATGAAGAACTGG
B4GALNTI -qPCR-F GACCAGCTGCTCATAGCC
B4GALNTI -qPCR-R GACCAGAAGCTGCCTGAA

Primers for RNA editing

COG3 -F CAGATGCATAGATAGGGCAGTGTTCCAAGGA
COG3-R ACCTTTGTCATGAACTCCTCCAGCTGTTC
GLI2-F CAGAACTTTGATCCTTACCTC

GLI2-R CCCATATCCCAGAGTATCAGTAGGTGG

PPIB -F CTGCTGCCGGGACCTTCTG

PPIB -R CTCCGCCCTGGATCATGAAGT

Primers for Deep sequence

of RNA editing

COG3-F

GGAGTGAGTACGGTGTGCGGGCAGTGTTCCAAGGATTA




COG3-R GAGTTGGATGCTGGATGGGACAGTCATAGGGTTCAGGATTT

GLI2-F GGAGTGAGTACGGTGTGCAGCTAGAGTCCAGAGGTTCA

GLI2-R GAGTTGGATGCTGGATGGAGAGTATCAGTAGGTGGGAAGT

Primers for Pcsk9 mRNA knockdown

Pcsk9 -qPCR-F ACAGGCGAGCAAGTGTG

Pcsk9 -qPCR-R CTGTGCCCTTCCCTTGAC

Primers for Detecting mini-RfxCas13d expression

mini-RfxCas13d-primerl-F |CTGGCTCTACAACCTCGATAAG

mini-RfxCas13d-primer1-R |GGGCGTCCTTCTTCTTATACTC

mini-RfxCas13d-primer2-F [GGATCGCTGACATCCAGAAA

mini-RfxCas13d-primer2-R [TTGGCCTTCTCCCTGTTAATC




Supplementary Table 3. CrRNA spacer sequences for RNA knockdown experiments.

DR Interference |_..
Name Spacer sequence sequence | Mechanism First figure
STAT6 |ACACCTCTCCTGGAGTGGGGCCA Fig 2b
NRAS  |GAAGGCTTCCTCTGTGTATTTGC Fig 2b
LMNA |ACCGTGACACTGGAGGCAGAAGA Fig 2b
EGFR  |GGGGTGCAGGAGAGGAGAACTGCCAGAAAC Fig 2b,2¢
KRAS |CAGGCTCAGGACTTAGCAAGAAGTTATGGA Fig 2¢
MATAL! |CTGATCTCCAATGCTCTTCAGTA Fig 2¢
HRAS |GTCCGAGTCCTTCACCCGTTTGATCTGCTCC /T\I/:ggx Fig 2¢
NF2__|TAGTCACCATACTTGGCCTGGACGGCGTAA | ool oo oo Fig 2¢
STATI |GCGGAACCCAGGAATCTGTCCTT GGGGTT Fig 2¢
STATI-2 |TCTCAATGTGGACCAGCTGAACATGTTGGG  |TGAAAC Fig 2¢
RAFI  |GGACAGCAGGATGATTGAGGATGCAATTCG Fig 2¢
TRAF7 |ACAGCAATGGAGTAGACGCTGCC Fig 2¢
PPARG |AATGCCTTGCAGTGGGGATGTCTCATAATG Fig 2¢
XYL2 |GGAGCCGGCACTGATGAGGGCTGCCTAATT Fig 2¢
RPASP58 |CCAGTATTCCTGGAGGATATAAC Fig 2¢
NFKB! |ACTTATGGACAACTATGAGGTCTCTGGGGG Fig 2¢
EGFR  |GGGGTGCAGGAGAGGAGAACTGCCAGAAAC Fig 3e
KRAS |CAGGCTCAGGACTTAGCAAGAAGTTATGGA gég,i,ii Fig 3e
MATALI |CTGATCTCCAATGCTCTTCAGTAGGGTCAT | ol Fig 3¢
PPIB__|CAAACTGAAGCACTACGGGCCTGGCTGGGT | oaare Fig 3e
NRAS  [CTCAGCCAAGACCAGACAGGGTGTTGAAGA  |TAAAAC Fig 3e
PPARG |AATGCCTTGCAGTGGGGATGTCTCATAATG Fig 3e
EGFR  |GGGGTGCAGGAGAGGAGAACTGCCAGAAAC Fig 3f
KRAS |CAGGCTCAGGACTTAGCAAGAAGTTATGGA |CACTGG Fig 3f
MATALI |CTGATCTCCAATGCTCTTCAGTAGGGTCAT | OCAAA Fig 3f
TTTGCA| RspCasl3d -
PPIB__|CAAACTGAAGCACTACGGGCCTGGCTGGGT | racrc Fig 3f
NRAS  [CTCAGCCAAGACCAGACAGGGTGTTGAAGA  |TAAAAC Fig 3f
PPARG |AATGCCTTGCAGTGGGGATGTCTCATAATG Fig 3f
EGFR  |GGGGTGCAGGAGAGGAGAACTGCCAGAAAC Fig 5e
KRAS _|CAGGCTCAGGACTTAGCAAGAAGTTATGGA | crrGeA Fig Se
MATALI |CTGATCTCCAATGCTCTTCAGTAGGGTCAT  |tcTGCc Fig 5e
PPIB |CAAACTGAAGCACTACGGGCCTGGCTGGGT | TTCTTT Fig Se
PbuCas13b -
NRAS  |CTCAGCCAAGACCAGACAGGGTGTTGAAGA |TTGAAA Fig 5e
PPARG |AATGCCTTGCAGTGGGGATGTCTCATAATG |GGTAAA Fig Se
HRAS |GGAGCAGATCAAACGGGTGAAGGACTCGGA |AACAAC Fig 5e
B4GALNTI |[TGAGCCTTCAGGCAGCTTCTGGTCAGGAGG Fig Se
EGFR  |GGGGTGCAGGAGAGGAGAACTGCCAGAAAC Fig 5f
KRAS _|CAGGCTCAGGACTTAGCAAGAAGTTATGGA | orrarG Fig 5f
MATALI |CTGATCTCCAATGCTCTTCAGTAGGGTCAT  |GAAGGT Fig 5f
PPIB  |CAAACTGAAGCACTACGGGCCTGGCTGGGT |CCAGTT Fig 5f
PspCas13b -
NRAS  |CTCAGCCAAGACCAGACAGGGTGTTGAAGA |TTGAGG Fig 5f
PPARG |AATGCCTTGCAGTGGGGATGTCTCATAATG  |CGGCTAT Fig 5f
HRAS |GGAGCAGATCAAACGGGTGAAGGACTCGGA | [ACAAC Fig 5f
B4GALNTI |[TGAGCCTTCAGGCAGCTTCTGGTCAGGAGG Fig 5f




Supplementary Table 4. CrRNA sequences used in this study for RNA editing in mammalian cells.

Editing site Spacer sequence Mismatch Editing First
distance system figure

COG3 (C}(CHT*(C;gil(; TCI; (é,j;iACTGAATTCACCATTAAGGAAATTTC 17/50 Fig 6
GLID gg%?igﬁégi?é}fGAATGCTGCCATGGATGCTAGAG 17/50 REPAIRVx | Fig 6b
PPIB gl(;/é?c“i iTT GCA%(IZEEACGAATTGGAGATGAAGATGTAGGCC 17/50 Fig 6
COG3 gg}“ggi’é]é’g%iiACTGAATTCACCATTAAGGAAATTTC 17/50 Fig 6b
GLI (C}((Z}%/%i(éié(éiiz(lAGAATGCTGCCATGGATGCTAGAG 17/50 REI;X}; v Fig 6
PPIB GTATTTTGACCTACGAATTGGAGATGAAGATGTAGGCC 17/50 Fig 6

GGGTGATCTTTG




Supplementary Table5.CrRNA spacer sequences for Pcsk9 knockdown experiments.

Interference

Name Spacer sequence Mechanism First figure
Pcsk9 -1 CTTCAACAGCGTGCCGGAGGAGGATGGGAC Fig S15a
Pcsk9-2 GCGAGCAAGTGTGACAGCCACGGCACCCAC RfxCas13d Fig S15a
Pcsk9-3 TGGCAGGTGTGGTCAGCGGCCGGGATGCTG Fig S15a
Pcsk9-1 CTTCAACAGCGTGCCGGAGGAGGATGGGAC Fig S15a
Pcsk9-2 GCGAGCAAGTGTGACAGCCACGGCACCCAC mini-RfxCas13d | Fig S15a
Pcsk9-3 TGGCAGGTGTGGTCAGCGGCCGGGATGCTG Fig S15a
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