Supplementary Data

SUPPLEMENTARY FIG. S1. Amino acid alignment of Cas12a family members with SpCas9. Multiple sequence
alignment of ErCa12a with homologous Cas proteins, including CRISPR-associated endonuclease Cas12b from
Alicyclobacillus acidoterrestris, CRISPR-associated Endonuclease Cas9 from Streptococcus pyogens, CRISPR-associated
Endonuclease Cpf1 from Acidaminococcus sp. BV3L6, type V CRISPR-associated protein Cpf1 from Lachnospiraceae
bacterium ND2006, and type V CRISPR-associated protein Cpf1 from Francisella tularensis. Six representative
sequences were used for alignments with Clustal Omega webserver.



hacaslib
SpCass

AsCaslla
ErCaslla
LbCaslla
FnCaslla

AaCaslib
Spcagd

AsCaslia
Ercaslla
LbCaslla
FaCaslla

AaCasllb
SpCas’

A=Caslla
ErCasila
LbCaslla
FrCaslza

AaCaslib
SpCast

AsCaslia
ErCaslla
LbCaslla
FrCaslla

hataslib
spCasd

AsCaslla
ErcCasila
LbCaslla
FrCaslla

RaCasllb
SpCas?

AsCaslla
ErCaslia
LbCasla
Frcaslla

RaCasiib
SpCasd

AsCaslla
ErCaslla
LbCaslia
FrCaslla

AaCaslib
SpCas?

AsCaslla
ErCaslia
LbCaslla
FrCaslla

RaCaslib
SpCasy

AsCaslia
Ercaslla
LbCaslla
FnCaslla

AaCasllb
SpCasd

AsCaslla
ErCaslia
LbCaslla
FnCasl2a

hacasllb
SpCasd

AsCaslla
ErCaslla
LbCaslla
FrCaslla

AaCaslib
SpCasd

AsCaslla
Ercaslla
LbCaslia
FrCaslla

AaCasllb
SpCas’

AsCaslla
Ercasiia
LbCasl2a
FrCaslia

haCaslib
SpCasd

AsCaslla
ErCaslla
LbCaslia
FnCaslla

AaCasllb
SpCasd

AsCaslla
ExCaslla
LbCaslla
FrCaslla

AaCapllb
SpCass

AsCaslla
ErCaslla
LbCasl2a
FrCaslla

AaCaslib
SpCasd

AsCaslia
ErCaslla
LbCaslia
FnCaslla

AaCaslib
SpCasd

hsCaslla
ErCasila
LbCaslla
FrCaslla

roefrvEseereviBurorusfrencs tBacereo sler
-¥s---

T - T e | T R —

EATRLERTARRRYTRRENR ICYLOEIESNE EVOD@MFFHRLEES v 13 LU} Irl
e B e o e i FE Erxlicnfio s el B Belx e
sessssssrc s s s s s e e N A TET QFREVEN X L NRO I
e FE vll EnfonkRLEV xEABo g8
e - FE| ERLENZEKAR L K KEDEEE
N E ---------------—IBK T HLREKLVD-STOMADERL IVLALAH
R KT DgcC L LDOWENESAN ID REEET - ~EETENABIEEQAT -
o 1] R SETESS@DD I-=----DNTS E| 3:°LIH.BH ODTEHIKEQTE-
K R LS NDVEH S RI’.K--IRN 15 REETRTEE-~-ENQ-ERENLE IN-~~
Kk F EEIERSSMC ISED L NESD FELEKSDDDNLOM-DPEE SAKDT ===

wEl 2 EH x'nmlnusnvnxnrtow N een@linasBvoara- tusarcsk

RTD---HLTDA INKRHA ARV L - e
KEBAND -~ --Br R R FsAcDEs0 1LBEry-

L] L] [ B K DBMET IL------aoccoaaa

Ty en— T M T T RTINS

SRILERLIAQLPSR!H.LP.H L wErsuFliae- - ---- x
koLGrlrTrEN ENA ox EREy Es
INWNKY SNSEXEERTO snEalskro i
--FefrooxoEe1a v E
YiEx %

DH.IE—LFII“!D TD IDEALE

__________________________________________ MAVE s 1KvE LR Lo o Bl

L T ————— e

] rErEfcn iBTrE AR s LR ERBENEK atllirvsrs

L} EIRFSEALVEBRREVE SESHD-D=-QNE E.D)l m=====KDSLKEN 5

] TRl 15HMD IFERVOA IFDKH-E-WOEd---------------KEKILNSDYD
FELE -3

o K AKX KOKNPEA IH-MEQMKRDLAEELTFD IDYKT SEVNQRY F 5

Inalulwxsvsara e LLROEM------LYRRSH---—-— - _MBofleo eco
S oN 1600 BAD L nnmu.nan.l.sn:u.vu-r::-rln.:. a sifax nlo
srEefuo Bhrflrolo e -1-srealiTeMix £
sYEXMGERITE =G T s PERD e e S S A B T
e@erEn FuET@EG 20 WENA mmmmaaa rvnslslu E o
EranNEnnEusMsEET x Bl S —— 01 PTRY Y E 5

ECE---------AcEMrErancovend- - P Lfilv - -
LTLLEALVR EX rlnsnl A A8o kol
AMTIASL 1 slrn@sk- k7T LER - -
v nils- -
HENSE-

s

Ba--
e —— T SHllA--------<

EELLVELNRED
"

RKQ R~ DN F--=--EBEKDNREK
ETKEA NEEN-<-<5 ET SA DHEDT
e R anlu oufn--- aslx n:ln
~=1FS88- ~==<FQEEKEEK KNg-~--D T KD NV
--A?KT?BS!S.KS‘I 5L DDEK-AQK TD Q DOESY

i i 0 B r..lnxn'nklmwnun:a s‘susxasrn nnlan-
ex-fur rr 1By T e EETAT

RNALYERR ISE =TEEAKEKVD KHE-D

HTABEIRYRR IBPG--N---BKSKA----=-- ~DENEEAVEND LQ TEMN E/
ROEKWNAEYDD 1 mmmmee=KEERANMTEXY EDDRR EXIGS
TAMLE-Y ITQOQ hllﬂl EEEQE AEETEKAKY L ETE-K

sxmasnssnssesfbRAllssssssansssnsnsssnsniffcennnnnsnsnnssses

vonlnsnoarmaurnrnxu(.lu k@ LBre st g i o AR e i
1 7 SRR T AEKOKTSE MAALD- oa:.---——___
-l L@spoN-cacn 1oaaaas @ e 1sn gag erxliBE-nonaaaaa
QE Anannsvv“--------lx MMIoKVDE SSEXLEDAD ~=m-ommm
NEMRD I-=DEQCR Eff-=== - AATEM IEDETAQHEDNLA

—TKVK!V‘IS‘!RK AFE S KKA ETHNREVTVEQ LKED E| Do wee-
~==FTTHKK@EEKE| 8 LL AVD====
H L

L
5
ESBLEKASE| N v =M
o
L]

e fYLE~- ES-=LEKHBAVVA 5 r-----.

D
5
X
o1sixvonoBrroBroNsalloovk xEn 150 sED

- - L3 R L L e e e e e ] | TDSEM S5V
5\"!13.“ DRENASE- H KEIKDKDFLONEENED ILED IVLTHET EDREM IEE
-=-ESNEV EEFSARET K L E| o e ‘[
TEELVDE@NNEYNELEE| o s rree ~====5
lll!fil ESEYGODEV L D 1 K= === === ~mm==DH
EAN ILDEREREY LV - |

slx ofLrso
nEL mmma

T K

K

(]
reeonrvio snrveLfne oo ofifen sB- -Eulsk o
erHIHrH— ~===QLEHDDSLT :nlonnoVi.u.Ds
koxEnlfrcse-eErlrrse
—————— HRHHK’D K IIE-GNTSENKEGD

DEKYAKELOK I---DEMovu@n
—————— HEENNEKQFDODE--A IK

e b--aE
Y rpr———TTT] 1
POTHTTEILLSHNE

SRR [

gl

K|
e ] T
e L T

LRERNHES

218
14z
135
127
146

107
386
340
n7
1z
360

129
439
383
360
356
412

177
477
418
403
195

185
524
453
440

500

wrlloasrir Avrnsusx'un xH WrrroxBE- B rnolir e
i K KNSRERMKREEE VENT----0fflo----nER
vafxr@---oox@yrRE--aa--n v s 1o LBsEr il sofixo
-1ffss- 1111 L xn-rEEoEso@sTHED
-x 8- RE—— T suavoEnEselenlro
-rMeBs- - -FoxBrexrernlen kD - rEEREso B0 r s

RRHA IRFHKL

crmmmeeeeeee e DNL

KK=-<S8T
DK== SHET ===~

X
L
&
o
8
T AY<<~SKRR=-<-==<

408

707
(113
666
751

450
870
756
715
715
800



FnCaslla

AaCaslb
SpCasd

AsCaslla
ErCaslia
LbCaslla
FrCaslla

Racaslib
SpCasd

AsCaslia
Ercaslla
LbCaslla
FnCasl2a

AaCasllb

ErCaslia
LbCasl2a
FrCaslia

RaCasllb
SpCast

As 12a
ErCaslla
LbCaslia
FrCaslla

AaCasllb
Spcasy
AscasiZa

AacCasllb

AsCasl2a
ErCaslla
LbCaslla
FnCaslia

AaCaslib
SpCasd

AzCaslla
ErCaslia
LbCasl2a
FrCaslia

RaCaslib

LbCaslia
FrCaslla

AaCasllb
Spcasd

AsCaslla
ErCaslla

ErCaslia
LbCaslla
FnCaslla

AaCasllb
SpCas’

AsCaslla
Ercaslla
LbCasl2a
FrCaslia

RaCaslib

FnCaslla

AaCasl2b
SpC
AscCaslla
ErCaslia
LbCaglla
FrCaslla

SUPPLEMENTARY FIG. S1.

-~ zrl-Bx----------19clRrDo 489

rorxElvLTRAER LDEA LWETRO TlK 920

arrsill-----En S xBrnl 798

n ko 1viEll- W KN 787

- L 1--R- 5 cfecLiy 757
- ovvill- W =) 842

DNHRAFVHF 539

#VQ 50 SEA-=-~---RBEJRE- - - -EBaavER
Kenonanaay 978
By S 1Y
®

A
unnrB@arnoly Lfivs
vao 1o srill- - -Mrx@levox - tRevev iTLflskLvsD-ErxD
- - - nElEx] -Bl<8xp-------------0 rllln'u EL
---xxfls Wl eexoo P8y 10 1--vllrn 1REN 1o £L -p 801
N SP I - -

td £ R - 17

MR AN v s s s v s ot vt

- EEA

okLsoyY LAERED ok Lills el slnnvusvprbuls s varkp ELkBH----- 593
REINNYMHAN naMvBTaL ikkyRRLElERY v YDVRKM IAKSEQET 1029
RLSHD==--= SDEARALLENV ITRENS 861
KSDEE---- soEankLEnfvien ela 831
chssmsea retlirls 186

e kxelvEe o1
kElon----Evaluen---s -1l esxor@ireeRonTe 54z

wrlxre-- efinen ~rufllr-----Heliv 1074

ki AANS RM- Euf -8 - -~ 306

T EWEr Ay - K bR a-rexllL wiaa 75

A KCRK=-H T E| - B30

v alE s s bE sl------ s
rEHvrc@seovBrrErswar -wanTHo--wreaFlie 698
kx-tevorEllrsxls 1 1113

o FD 945

¥o 314

IRIKTD w17

HDRMKTHN 959

LESLE mollvyesververunBrovrovrrove sy 757
| 1150

Al s v - cmemet 979

kE i 348

911

KK 393

1EQ IEYLERQYKFLK sWsFF@rv sBov IRAEK

R L L ST e R S

Isun\ ITLREH IDHAKEDR
KS=mmmmenmnaeKKLK

Bl6
1167
989
B 958
921
Kemmmmmme L 1003

bR ~FBsenng- 869
resBrernBasalie 1223
vB EKV WP 1041
TEN 1009

cAT 972

1084
el rngagveDLLY n.l\.ucnnvlan:rnui 528
mmm S = KTV EDNEQK~------------0Q LW 1259

AxH@----1
KNEG----H
KS@S-===1
KK == ==K

ventroacEiraoor 1B Bele

1079
1047
1010
1092

I 979
B 1295
1119
1086

K 1049%
X K 113

allontogruw soro 150 Hrrcoli@evole- --ve tEr U IR s@slrxv ey 1002
EBRD-- =~~~ EPl-cccccnnem se=====REQAEN H L TLI‘"L.A 1320
‘h D IVFEKNETO rDBI"I' v 1168

RELSFO--- IAG K E
------NEr e vE IRy
~-----L¥s@WculiIn 1-Fr
E—n -Er

IT-====
WrerBrennxi@®ac exlse----- ul:-vnlna-------us 1079

L

1118
1079

L i Dowwww= 1159

HESR-----
rxr M7 s@x

E| DA 1349
R ¥ EEK VERD L'! ENDRSH DTHVA RS 1225
DTRD EMTDENNRD RQ D D===YE HAFE R L} 1z
E| < HKY L] ] liL EQ SIKI 85 A S L 1137
R YRETEELEK KDY SHE| H ERA ESEEER AKRLT 5 HT 1218

wr@uwr--Roxerillnvior 1e@- - - - - - - - 1100

- 1368

o nfia 1297

Boamrxo clia L 1227
RNYEAQ ENA IBRKN uiEn R 1194
RQA----BKkN o) f B 1210

xolillsg--- @EEo oEacHsEEc B

NH ES= == KD L N 1306
EQUETENWE ID'I F 5§ BII! L3 1262

KA=-=-EDEKLD KZA L3 1227
I° HN--QER--FK HEVEENE| 1300

Poiric e e e i e P el

8Ly e

- 1129

(Continued).



