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1. fE5RIR

AT AR A AR AR AR AR B2 T 2024 45 5 1 8 H Fik1) 2024
B MAHERENE B AR LT RIANHERE M B R ARHEA SR R (B RS 2R R {2024} 18
5, AWH RIS S Y 20240917-T-469, 4 HNEEN CRISPR Casl2a
s D) B A I 77 V2

AAnfE B A E AR R ZE 2 (SAC/TC 387) - HIHM .,
AKREH SR R
2. HEFE X

HLAG WV 1) R DAV M SR VR B SRAR IR SR T ROVR B, AR T 2
TR LR &, an SR G IS T B0 AL FE IR O 5 U/pL, A% BRI M SRR B2 Ry
1 U/uL. A%t T Casl2a £ 4, HFHZ 50— R UIENE M 5 AL (frans-U),
B AT E N7 K RARSCHE FL AL, 11 NEB. A 38, &8k, iz
W RIUEWECFITE SR 5, 08K DU B IR B B3RS KR B Kb iR B
WREE, RTINS TRH Cas12a 8 ) S I PR FEAT R S U PRI AR 5G 7 i AT
BoR, HUAEmi SIS, & S 2 R AR R IR ZE 1K TE 58 H FR
CRISPR-Cas farill $5 AR 1) S HVE [ . bk, W FHE CRISPR Casl2a HEHR A
B35 A I 77 ¥ A0 52 L CRISPR Casl12a [ 2 ) &35 M B 0r  B bnife, BA
#IE CRISPR-Cas BB A

HU, HETH A CRISPR AT AR 2 FIASIMA Y, FEALL T [H i 2,
MHT T IR TE B K 22 W (1) CRISPR-Cas 38 FH YRS U4 AR AN/ o 7RG
BRI, BATBE R BEAEBOR R HEZ 0 AW LAt CRISPR AR H0A (1 {5



Jiik, AEFRJEREEIH e & TR, RS T 2 0O R
MG, ROESRAW IR AR R KRGS, F 512, 7E CRISPR-Cas £ il
BiRAR, LA BRI — P E AL, E T EPRATE KT L, TS E
Sl —5iE . EBE, RS BRI L CRISPR-Cas Rl HoAR ML AL
PNV AL ) 5 i, ERF B RE CRISPR Casl2a 2 A R R ) EIIE AN 75 v 1 H
FhrdE, LR CRISPR-Cas f &84k

AR UHEAE RGN BT Cas12a 5 A R D ENE M 0k I 75 2 H AR &
W, #2H 7 CRISPR-Casl2a t H R AVIFNEIEERAL ) E L, FE T Casl2athH
S U FE A A R o 8 A1 SR 1) 0 o A o B A P K
ASCEE LA AR DR R T VAl V55 2

3. AL
LS SE USRI
4. bl R EE TR

(1) 2024 ££ 01 H % 2024 52 03 1, At 5 AT 2SI SRR N G1xS
(HE AR CRISPR Casl2a & [ AV ENE MR TEY FrdEml H AT 1
W, R A2 E T E N ANE RS Cas12a MEOCIZ W AR AR IE. SCRR,
T T EWAMECHEARSIAS, FEH T TAE DA < HE

(2) 2024 4 04 H, Bl e AL R FE i E B e (2024)
18 530 (2024 458 HEHERE IR B b ETHRIRE AN Ja, $-52 7 I H 2l
DYSYEIER AR S

(3) 2024 4F 05 A2 4 AR AR HEA AR R 2 (2024) 9 5 3CfF
(KT Tk 2024 4£55 R SARUHETFRIFE RN UL ZAR TR 25 R I E
Wk (2024) 185 (2024 =55 —HLHERF Ik FE bR A v RIANHERE 1 B S bR A
SRR SEWOCH, RIS 20240917-T-469.



(4) 2024 5 08 H 31 H, #FE/ N4 E AR AR HEEORZR i1 0k
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(5) 2024 4 08 H % 2025 4 05 H, #4T (HE AN CRISPR Casl2a H5H
RAYIENFTERI 7 ) bR SR T/E. 58T (B AN CRISPR
Cas12a 25 [ VBN AT I 7772 FRifErgmibl i il , x4 B A A by v
WHEARZ R SICAR T (B AN CRISPR Casl2a & [ R I EITEVEA I 75 1)
bt (B BB SUE N, 4 A AR AR AR 2 IR 22 58
T (HE A CRISPR Casl2a 8 A AUV EIEERINIE) drk (IERZ
B FIHEAR UL o

(6) 20254F 06 H 20 H, 4E AR AEN AT A2l (Eakil
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R (BRERR. ST

1. A ] SR U

ASHRUHE R NS [ N A BURL T BT AR BRI A b, R S
Ve PRRTE. BHEAE SeEEE” (BRI, IR AR R AR AN E
Ve, FERARAERHE K (BRSPS BHINE) WIREFr S RAERIAT . fEbriE
P 1) A R AR [ A T A BOR VRN, BRI g N K
RIBMAE GB/T 1.1-2020  ChruEAL TAF I 25 1 #870: ArRoEA SO (1 45 A4 A 2
TR HIESRS, FEARUER]E R T SRR SR B RER 2
MR SRR, B GHE. EARIEW, A ERE S HUE .

L1 SER R BRI

HRAE T 37 B AT B AR B SEB s O A, B S b PR 5 S P PEAR 45 5
gi—VES RIETEA A SRR, DOsHEL O 5140, S RBRE {2t 3 H Casl12a
HEE™. #5L CRISPR Casl2a 8 [ e A P RS I b v 55 075 i R 087 5
K& ABREXS Casl2a 8 A S AN HI TR BEAT VG S —, 4 Casl2a &
AR 57 i A3 PE PP SR LR MR
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1.3 REEPER N

ARAEAT AU 25 RN SEPR 7 3K, FERA s A bRt I AR < BRI BL R AR
(R PE VP AL TR WA, SR E AT/ 3R . BEHEATT T/ E A 7 (A
i, SOREMAEFASME, TR 7RISR BRI SEHEE A 5 LG
BV, MARHEA A E ISR i, H5 TS .

1.4 Set ik R U

WRYEE g, AT IR A T BRSSP E . 45453 Casl2a
N U SEBRBLIR, IR RASI AN 2 Cas12a 8 A N & KT 32T
FbRTI € o 1) b e [N 2225 RGN K, e T kg, AR
Ko AMAEF RS IRHEORE S, AT 5 AT R AR HEEAT JLE
WA, B —E mseitE.

2. FEEEANE

2.1 HrvEgR S IEAE GB/T 1.1-2020 (hrd#EAL TAE SIS 135543 dniEAb SO 25
AGE ST PR 5

22 WMHER B N B S % M AR ERFE: GB/T 6682 73 11 S2 i 2 F /K A% Al 56
ViR

2.3 Abr#EF 52 X T CRISPR Casl2a & A AV ENEMEBAAL (trans-U) ,
5 T CRISPR Cas12a & [ Je ) 0 P A I 77 15 AR IR AR o ASFR v o i v il
5E B B Kbt

2.4 APMER EE AR ORA: WL EtEs SO REME S R, B
FIARSRE AR DR R0 B A PRI 8 AR IR 1 fos .

1 ARENEERR
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3. A 75 R S MK AR

HF Casl2a 15 crRNA. #Ek5 DNA B — e H GG, ZREWHS
R AT EA AL IR PP 5 A IR B P, ADREAR R AR P 21 1 4 4E DNA
DIRREFT, ZBFONETERNRON Cas12a t R AVIFEE . A E AR SCi: I 75
POKE, 1 Cas12a 8 A 10 s AP HERE PR SN AR R i AR S R 2
OISR AL, ik, A gt i 9 6 5 AN K W
PRICHIHEE DNA 73 THREAIRY), 4 Casl2a iR AVIE G SBOUES, H
POLIBE Y Casl2a A K DI FENE MEAE — E R VG N UEA R, B R
B BRARfIE. SN 1E M T 2 M st 0 A E 9 4 BTAL I Casl2a
A RADIENEER BRI S RS ST LR, 51 H TR E ARG E R
T CRISPR Casl2a & F R AP EEERREIN 55, RIS H Al A S A H]
A (trans-U) IX—ARIEMEHWIEE L, 82008 sk, Bk, & E



CRISPR Casl12a 85 H x 2 U E)7E A 77 vA A0 2 L CRISPR Casl2a Jz 2 V) E)
i Ctrans-U) WJEZFbrilE, LLLYE CRISPR-Cas faill#5 A .

(=) FERR (EBIE) Ko Gidid, HR
ZPFRIE, FURSEARA. HaRas:

1. Cas12a & B R A VB M A il R 2

CRISPR Casl2a 45 crRNA. #E5 DNA JER = 0 E &5, Reks bk
R EE DNA RS EREMDIRE . T 23R 5 PR RO it 43 ) P 8 ol 32 [ 0
KEERIbRIE, MRS RE TR, TS5 R KIS R
WOIWEIG , VR KK 5 50 RE A 1 BE B 2 1 X 2R 25 K AE R, b im 7= AR 5801
55, RN, B TR CRISPR Casl2a & (A R A I EE 59t
SERIEKER I, R HE IS 30 3 e A UTE S SR R T
SRR, JERH PO ARk fh 27 PR Cas12a Je D) H S BL I K R
ROEFAE, ARG AR Cas12a B RIS 2 56 B 14 55 K S5 R AE iR 47 2
VESEr, B S BIIE I R e R A 2R G AR A B kg B iE B P 1 Casl2a
B IR FE DL M) Cas12a 85 F s U] 036 1 B .

2. BRI R
2.1 ¥4 GB/T 6882 & I LA BRI — 2K« 732K
2.2 LbCasl2a K[ (CataLog No.#32108) [{)4lifk i 45 I f2

LbCas12a & A M4ibiil] & % AR G R 77 516 SR IE . HIRRmW
SYREEAZNT AL REAAA 5 b B 51750 5 % 5 AR R A7 S5 O D
K. HILKSS LbCas12a t5 H A P51 (Wl 1 fras) FofEiE A pET-28a i
RiL, #EE AR R IR AR . B L AR B BL21(DE3) B bk, &
SRIFERM LB R 953, 37 CIR 1 ZE OD 600 fHA7T 0.6-0.8 2 7], 1



BN ZGRE N 1| mM i S5 IPTG, 16 CIRIEIES 12-16 /M. & KM @ E
SYSK TR S R R S AR T 2R B A, 15000 rpm B0 1 /NI . YREE HIEWOE
IINI-NTA SEAZENT (His FREFEHD HATHIDAML, D REE R el 2 iR
() pH B . B PE B IE IR . His-Trap HP FEACZE B 24, ARGl B 758
BENTRBRAAE G, SUE B Z MR R A . IR B AR B
ATIRAARAE SR DR B e o (R JEAT 2005 I s VS PR IOAIE , K oA — e BE R UK
FE 53 %¢ f5 B T-80 °CIRA1E

tcagtgtttcacgctggtctgageatactccagecactecttgttgctgatggegatcttcaccttgtccagettctecgtectcggecttetta
aactggccgatggcccaaageacctttctggegatgttgtaagecgecgttageatcggceattettgggcaggatagceattetectgggece
tcgtagtttctgetgtegtagaagatgeegtegcetgtttttcacggggcetgataaggaagtecacgteggttectgeeggtgatgetgtttete
atctgcagcatcaggctcatcagggcecatgaagetgctgtagaaggccttgtegetctgttcgcacagecagggcetctaatgtcgeectg
ctggtagttgatgccgtacttgttgaacagctecttgtaggegcettgtcagacacaccteectecccagtegaacacgttgttettcttggggatt
tctgaagattctgattetgttgecgtagetgtacagcttccacttettgatgtagtcggegteggttctgctgaagttettgtagtccagggea
aattcaaacaggtcctcctcgggceacgtacatgattctgtcgaagetgcetgatgaacttcttgetgtcggegatgetggtgtacttggtett
cagcaggttcacaaagccggtgctagggtegatcttagatgtcagecaggcggggatgtagaagatgaagecgttetgggtacteatg
ctettgaagctctcgaacttgttggtgatctggtatccettcagagetecegectgtagecacaggggttgcetcettettgtccaccatgtagtte
agcttgtcgatcagcatcttctcgaacttetggtacacctgettetccaccttcactetgetgttettgaagecgetgttcagatectecagag
cgatcacggcatcgtacttctccaccagcetcgeagatcttgtgeaccacctggetaatgtageecggcecttcagetecttgatgttectegat
gctggtecagttetgtetggectegaatcetetecttetecttettgtccagecaggetgtggtagteggtcettgattctgatgeegttgaagttg
ttgatgatctcgttcaggcetgtactgetccacgatgtttcecttgecgteccaccaccacgatgtacageaggtttctctecgectetgtcaatg
ccgatcacgtaggggttgtegtegtgettcagecageactctecaccteggtgttgatcttgaagatgttettggggeacttgttgatggegat
ggggatatgcagetegtactggtectecgetgaatctettgtecttgtacacgtecgtagetcagggtggtgagttttcttggggttatcgggat
tettgttagcgatggggcetattggcaggatgecaccaccagcetcettecttettcaggetggcetcettetcatgaacagttcagegectccagaa
agtctgatctggccgtggttgttctcgtcgaacageagettgaagtacatggtgtgeagattgggggtteccgtgagacttgtegetgaagt
ccttgttgtagatctggaacatgtacagcettgecctcttccaccagettgtecacctecttettgetggegetetecgaagetcaccttgtatee
ctgctectecacttectetgtagaagecggegatgtecttgtacttctcggtetcgetgaagttgaagtegtaggegttgetecacttggggt
atctgctgatgcetgtecttgaagaagtcgatcagettgtggcagtegttcaggttgaacatgtecgeccttettgaaggtgecgttettgtag
atcttctggatgtcetegetggggttgtagtaggcecatecacttettgetgaagaacaccttgggeagcattttattagggcecgggeagea
gcttgtagttgatcttctecgtagttgecgttcacgtegtecttgtecgatettetgecaggeacttggegtacttettgteccatgatggecaggta
gtacttgctgecgtatctca

1 LbCas12a ZEEWEEFFI
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2.3 10 Xy P AG I 22 PR

FE R 0.29 g WHE I, 6.30 g —FRH B EFFE, 0.57 g &4LEE, 0.15¢

THRIABERE, 3.00 g HEER, 5.08 g B FE 20000, ] 0.5-10 uL EFEFFE 2

= 10 pL Triton® X-100, ¥ T L EREF — 20K d, W 2R A
25 °CIf pH 8.5, WRAJ5, EAZ 100 mL.

2.4 10X 1B kil

AL 0.13 g BRFREL, 0.15 ¢ @ALER, 0.02 g WifRE:, 032 g —FH AR
FEFHGE, BT RN —2oKd, MR IAEERE N 25 Chl pH 8.3, 1R2]
Ji, EHRZE 100 mL.

2.5 1 umol/L Casl12a &5 [ LAE¥E W]

¥ % /AL 10 pL 10 pmol/L Cas12a 85 FIEW, ¥ T 90 pl <3 A I 22 v
., AR .

N
tl/
=
&

2.6 1 pmol/L crRNA A

5% B HL 2 uL 100 pmol/L crRNA ¥, T 198 uL TR EE I — 2K
H,

crRNA 7515 5'-AAUUUCUACUCUUGUAGAUUUAUCGCAACUUUCUACUGAAUU-3',

2.7 100 nmol/L ¥EFr XN EE DNA ¥

&% 8B 50 uL 10 umol/L 1E[ 514, 10 uL 10 umol/L X[ 514, £ 1 X8
KPR K, 95 °CIME 2 438k, DL 0.1 °CAP IR R EIG 45 25 °C, A
IR ) — /K FoBE A 100 nmol/L.

HIE B MR-
5'-GTTGTAAAACGACGGCCAGTTTTGTTATCGCAACTTTCTACTGAATTCG-3',

FAEIE 2T VSE
5-CCGAATTCAGTAGAAAGTTGCGATAACAAAACTGGCCGTCGTTTTACAAC-3's

11



2.8 5 umol/L H.5E DNA % iRk &S R EHE R
F 2 & HL 10 uL 100 umol/L %% DNA 7GRS RENE M, T 190 uL &

PR ) — Sk

HUEE DNA 28R &5 #REH 7518 5(6)-FAM-CCCCCCCC-3'-BHQ1 »
3ANEE AT &

S 9t 2 B PCR AR (FQD-96A, THH, HED . heiRiEs s
(VORTEX3 S025, IKA, f&E) . A &P (S1010E, SCILOGEX, 3%
E) . A2z —H TR (ME403, METTLER TOLEDO, #it) . 0.5-10 pL
F2ii#s (Research plus, Eppendorf, &) . 10-100 uL ###% (Research
plus, Eppendorf, fE[E) . 20-200 pL #2#i#% (Research plus, Eppendorf, 7
[E) . 100-1000 pL #£#i %% (Research plus, Eppendorf, fE[E) .

4. REP BARI HE A
4.1 BLRAE R SRR L ST 4R B v 2R 1 5
4.1.1 ANFIRIE ) 205E DNA 5 & PR AU R

O ANTER I 1.5 mL B0 IFARID, 1438 2 RUBCH 5 58 H8E DNA %t
It IRET BRI AT AR 2 R AR RE, 1981 8 AN FR BERR L AR, [ LA
FA AR TE RNA B4l KA F s 10

3R 2 B4k DNA SRR SRR BRI ER

Bk DNA REIREHRE [R5z
WIRE (1 nmol/L, fR1%)

HZ 100 pL 5 pmol/L 55 DNA 2GR E REHEW, I 100 uL &

2500.00(51) HREE I —J0k R, FHERIRAISIRS 1085, 4 oyl L
B,

1250.00(S2) HL 100 pL Sy, A 100 uL TAZEREG I — oK, T HeimiR S48k
11085, HEE O EEOEF.

625.00(S3) I 100 pL Sz, M 100 uL TCHXBREEI— oK+, T heimiE S 48R

S100E, fEE ROl BB O,

12



312.50(Ss) HL 100 pL S, BN 100 nL FEAZERMG 10— ZUK R, T il > ik
510 R, RS FELOHL BB ORI

gR2 F2U/H 2|

156.25(Ss) HL 100 pL S4, JIA 100 nL FAXRREI) —Z0K T, T HER IR 1 4k
110 JE, fEH EEObl BB O,

78.13(Se) B 100 pL Ss, BN 100 nL FEAXMRREI) — 0K, T HER IR 1 4k
110 )R, fEH EEObl BB O,

39.06(S7) H{ 100 uL Se» M 100 pL TAZBERBEM — gk b, TR I 28R
110 )R, fEH EEObl BB O,

1953(88) H’X 100 uL S7’ j][])\ 100 ]J,L %*Z%Eg#é&ﬂ(qj’ ?Tj”fﬁ%?l‘%/ﬂ%ﬁ?ﬁ
S110FE, fEH FEObl BB O,

O(NC) TR 1 — 2K

4.1.2 INNEEFRAUEE DNA [#] Cas12a 85 (1 52560 20 1 e R0 E ) v

PO 1.5 mL B0 ST, %3R3 Bifi Cas12a 8 A A (UIEI &
IR ZR, ANIEn 5 18O EEE DNA ZOHR & R IR EEANF . H4RCH]5¢
JRERVE 5 R R AE TG TR S ARV ) 10 A0 I B Cofil S B 4 8 5 T B i IR,
L 20 uL/E 7% T PCRJGEE W, FMKREM 3 MHATEE . KA NI
PCR J\EE B T9OUE & PCRACH, BENREN 37°C, &b 15 F0RE—
RIOUES, ELRIER 30 705l

< 3 AN E DNA $B4RAY Cas12a EARAYIEIR Riix R

=] 0 1 2 3 4 5 6 7 8
EEDNAZDER SR YO S S S S S S S
BELAEW (L)
8

10X MR 22 3 K

) 2
1 umol/L crRNA BEK

(uL) 0.8
1 pmol/L Cas12a BEK 0.4

(ul) .
0.1 pmol/L ¥EFR X% 8

DNA B} (uL)

13



7K 0.8

FERIFP2TU/#H 2]

ISYLNA 20

413 SR

AN RIAR LB 5 HE DNA SO S IREHT- S IO, I At
HCF S I ZOUER B P IME R NS SOGE o DU IREERSE DI 1
HE DNA ZO6IR 5 IREN HK S (nmol/L)JA X A,  DATHAR AR s D) ) S
DNA JOUHR SR OOUE 8 Y bl B, IR, #fEdr
HEHIZE, SRR & 2 Fros i) 2R A R DD I B sk g 4 br e i £k 1, e
R?>0.99.

%4 RAVIEIR ML A fEh 2 E

__ 60000+ y = 20.1340x - 2337
: -
2 R2= 0.9900
o
)
L
[+ F]
o
Q
[+
w
Q
|
[=]
=)
L

0 1 T 1

0 1000 2000 3000

Cleaved ssDNA reporter(nmol/L)

& 2

HIE 2 frfs, AR S D3 S L ) s 3 4 24 1 D5 R UL 45 T 2R R AR
=20.1340,

14



4.2 RRAER AR LS50 A HIARHE i 22
4.2.1 N[FEIVR BEFK) BBk DNA ZE0HR o TR 6 OB BE R R

PRI 2 HBC 75 120K B 8% DNA SOGHR & PR ET BEBOIEAT IE 42 2 15 16 L M
B, 193] 8 NAFIREERRE TARWRG R LAAHEMAA 1 JC RNA B 40K 1E N2
F0

4.2.2 AINNEEFRX4E DNA [#] Casl12a 55 [ 5256 4H 1) i A7) E) = v

BOMNTCRE 1.5 mL SO0 ST, 2R 4 BEHIR A SREARXUEE DNA 1
Casl2a B R AV BIRBAR R, AFEGS 18O T EE DNA 2GRS 4T
R FE AN TR o R B ] 70 G ER) T 6 AR AR AE i@ in TR S 2T 20 10 A0 I B O A S BV 4
MR F B OB, L 20 pL/EF 3+ PCRJVEE W, B MIREEM 3 AFAT
B BHE RNV PCRJVEE B T & PCRAUH, 1% & SR EN
37°C, [ 15 B RE—IRTOLES, B 30 7 4b.

T 4 RIMAFEE DNA $EFREY Cas12a EARAYIBIR BLF &

75 0 1 2 3 4 5 6 7 8

H4E DNA Bk NC S S2 S Ss Ss Se S S
WA TR (L)

105 & P I 22 i

(uL) 2
1 umol/L crRNA BER

(uL) 0.8
1 umol/L Cas12a BH#

(uL) 0.4
K 8.8
SRR 20

423 G RN

15



326 AN [R] 9 BE B 2 B8 DNA 98 et & R G IR 9e e, k222 B oxt
BT S I 2OCER BT EMERUONFDOUE o PSRRI 5
B DNA 2GR 5 B4 1M EEAE (nmol/L) g X i, DA B2 B2 R A D) 31 1) S
DNA 5O SR EF IR DOUE Y M bl B &, IRt e, S7ER
AERN2E, 20N B 3 o B9 AR 2R e ST H e B s B A b fE ith £ ], e
R?>0.99.

K& H RAVIE R B s 4E i Hh 2

1000+ y = 0.3347x - 17.5260
| 2 _
R2 = 0.9980
o 8004
W 600
4]
o
g 400-
wn
o
5 200
=
L
0 | 1 | 1
0 1000 2000 3000

Uncleaved ssDNA reporter(nmol/L)

E3

W 3 TS, AR AR e QU s ) s B H 2 VD R UL 45 il 2 R R R
=0.3347,

4.3 AR Cas12a A RAVIFNE A2 MHE

4.3.1 AR Casl2a & AR SRR

U7 TR 1L5mL B0 8 IFbRic, RIER 5 BIECHINEN Dai gz
RS Casl2a 8 FIREATIESE 2 R EMRE, 793 6 AR ERLE Casl2a 5
F ARG RIS DU R T8 RNA B 20K A F 928 ER IR

3% 5 Cas12a EHEHFHER

16



T EREmmol/L, L) B A

10.000(E1) EX 2 },LL 1 umol/L Casl2a %EI{’E#@(&; jJD)\ 198 },LL IX/ﬁ‘ﬁﬁ/)ﬂﬂéﬁ‘{*
B TR % L RMIRS 10 )5, £5 LRl Esodb.

5.000(Ey) I 100 L Eys fHA 100 pL D3GR v, T HeimiR S48 L
RE 108G, EE EEOHLES0H.

2.500(E:) X100 uL B, AN 100 uL DS VRN ZE i, T fied i o) d LA G
RE10B G, EE EEOHLES0H,

1.250(Es) B 100 L Es, A 100 uL DS ERINZE i, T fieda i o) d LA G
RE 108G, EE EEOHLES0H.

0.625(Es) B 100 L Ess A 100 L DS VERINZE R, T hied i o) d LA G
RE 108 )E, EE EEOHLES 08,

0.313(Es) BY 100 pL Es, JUA 100 pL D<A TZE MR, T heiRiR A8 R

A 108G, 703 E B L L L,
O(NC) FRERRNRH— gk

4.3.2 Casl2a & A A ENE N &

BT ATCRE 1.5 mL &0 95, 2R 6 ik Casl2a R RAVIFNE
VER B FR, A [E S B0 TR I Cas12a 8 AWK K4 H] 58 %
R AR RIEFEIRTR ST B ST 10 FDIBE I B oA S MR A4 30 2R T B9 O SR
FFLL 20 pL /4336 PCR JGEE N, FAREEM 3 ANFATES . KA RBIR
(¥ PCR J\EE B T 7O6E & PCRAUY, B RBOREEN 37 °C, &FFE 15 %
e—IRRNATS, FELUE 30 7r8b.

£ 6 Cas12a EHRAYIEEM R Rk

[E) 0 1 2 3 4 5 6
NC Ei E» E; Es Es Es
Cas12a fiff T/ (uL)
8
10% 3 PERINZZ PR (uL) 2
1 pmol/L crRNA BEfE (pL) 0.04
0.1 umol/L ¥U47 X% DNA 0.4

W (ul)
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FRo6BE2TU/H 2T

10pumol/L ¥4 DNA 7% 65 2
BEF TR (ulD
Ik 7.56
AR 20
4.4 Cas12a A RV EWE &

4.4.1 YRR HEE DNA SO6IR SRR E Co (D5

TEANEI R Cas12a 25 H A VIENEE RN H, #IEEHE N 1000 nmol/L )
FABE DNA D EHR B RER,  FEANI 8] X B 156 615 518 5 4 s U0 3] 1) B4k
DNA e 5 BRE IR B Bdis 2 R A (DI R -

_ (-0 _ ()-33470 .
)= - T 197993 /A\ﬂ(l)

SVl

Cer(t) —— =N TH] 5 ¢ B D80 1 B DNA 2GRS IREN IR EE . B gl JBE IR
F(nmol/L);
F(t) —— =AW E] I R SO6E S8, AR 52 B AL(RFU);

Co FUEE DNA %GR 5 BRE IR AB I E, BRI 1000 94 BE /R4 F+(nmol/L);

Sei O A U e B SRR AH 26 VE R L& i 26 R, HAE N 20.1340;

Suet AR AR AV [ N SEEG H 26 v R LA 2B R, HAE N 03347,
4.4.2 WIEE Vot 5

RAE 23 QD R LE ZOUE S H ARV R EE DNA 2GRS R
BRI AEE, JHKIEAIN (20 THRR R H8E DNA OGRS PRE %G
2R B K S BN AR AR o

o= [ ARE)
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X

o ——WIEFE, X HELEUR MK E A% DNA R 35 PREH It i 28 1 5 G B 1 A
T, AL R IR Sy B (pmol/ 43 B
n——RFEUEL, FE 120 UCREE, (HEE 120 AN SRS, HEE n=119;
()55 n MERK YRR, BIEE n MEFRI EE DNA 2R 5 5 B0 ke
&=, AL B BE R (pmol);
A ——AEFIBG I [E],  HAL A 4340 (min) .

4.4.3 Cas12a A e A EIE 1% A(trans-U/pmol) i 5 :

CLAT FHAS R B 1 Cas12a 25 H A & [E] (pmol) AL AR X Flr, X B B i
Cas12a R A VIS S 7 G-I ZIWTEEE o (pmol/min) AR K, JF
1% HY Cas12a £5 H &~ 0.0800 pmol. 0.0400 pmol. 0.0200 pmol. 0.0100

pmol. 0.0050 pmol. 0.0025 pmol 3t 6 ZHEHEFATLLIEI A, H R2>0.99. %k
PERLE IRPRAEA Keaty BP g =Kear¥[E]. &5 R WA 4 FioR:

Vo-[E]E =&

5 y = 53.4830x - 0.2737
R? = 0.9911

Vo ( pmol/min)

0 T T | T 1

0.00 0.02 0.04 0.06 0.08 0.10
Cas12a¥#E( pmol)

B 4

MR Cas12a tH AVIREE AL A E L, A i B BEE P42 2 5
(3) iH5:
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A(trans-Ulpmol)= T—— ~H3)

A
A(trans-U/pmol) —Cas12a &5 [ BgiG PE R, BN I U0 EI H 07 B 57 BEJR (trans-
U/pmol) ;
——Cas12a HEBFHMEA T, H1& 3 T3 HAE Y 53.4830;
1 / ——E X Casl2a ARG/ Y)ENE PER TR R, B Vigax=1
pmol/min I, 7] b BTN i e 2 S AU ENEPER N 53.4830 trans-U/pmol.

4.4.4 Cas12a # A XY E AL (trans-U):

HE 4 7~617115, 1E 20 pL VR R, WA 37 °CHAET, 1 28]
%Mmmw%@mA%%ﬁ%ﬁﬁ%%%&mm%ﬁ%%&ﬁomm,ﬁ%&

9 B2 FE IR (pmol). Wil Cas12a 85 HFEAH] 1 AN VIF AL (rans-U)XT B
0.0187 pmol Cas12a & .

5. CRISPR Casl12a [z 2 V) ENE M & 78R4

W T BRI TR 2 B S VAR R R pHAE . BT b AL oy
JEEAIAR B RS P F B 2 R S A B L S LN ] 88 22 A S5 S, TR
CRISPR Casl2a R A YIEEERJIE T mI0uie, RN R sei it 75
%, M ERF S EEHMT R I, WAL I E Casl2a 8 A A HIE
VEITENS B B L 26 A 24

5.1 RNR BB I 2

B XS Cas12a dH B A DIENE 7™ AL L F VR, —J7 i m i
JERT AR AR S S (IR, 5y — D7 TR RAG AR i a1 0T, IR ml
EEA AN, SEWFRRE. AFERMEE (17°C. 27°C. 37°C. 47 °C)
Xf Casl2a & AW A TIENEERISZR N E 5 R, SEEHI06 R SDEE V, 51K
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PP S MM ZOLE S EM TR RHE, 37 *CIENRN Casl2a EH R
A FREE I 5 L

* B
20000 - 17 z 15000 I
£
27°C 3
~ 15000 :
E 37°C 2 10000+
o 1 e R =
Z 100007 ot e 2
'-5 e 57°C g <000
5000+ <= z
ﬁ —
B
0 T T T T 1 0 T I ' ' :
’ 5 10 13 20 25 17°C 27°C 37°C 47°C 57°C
IR 1] ( min)
M5 TRRMBESRAE FHRtMEENERE
5.2 R RIS

ffi5E Cas12a RAYIENE LI [ N GZ MR AL 5y 75 4 & HRs bk . BTt
F LB J7 5 R o ORI F o RS AR iy IE B I 2 MR &9, Retgim
L AR F AR DNA B F Ay, 145% DNA S8 AR EAEH . Mg 1E %
OHTBIRT, BB E HAR RS R SRR R . NaCL/E N B 758
JERGER, HEFFRP R RSB S SR, DTT/ENIBRAF, 4R Casl2a
B AP O ISR TR JFURAS, B ik A e o TSR A R i R
BSA 1R NFaE IR BN 7, ARHE5R Casl2a iR MEM B HEIVE T . R aR
ABERE T LR & DL EAH AL 4 I P R 2% v F(RNAPol Reaction
Buffer, #B9012, H4H4)4 40 mM Tris-HCl; 6 mM MgCl,; 1 mM DTT; 2 mM
spermidine; pH 7.9@25 °C)5 25/ L(NEBuffer™ 3.1, #B7203, 414k 100
mM NaCl; 50 mM Tris-HCl; 10 mM MgCly; 100 pg/mL BSA; pH 7.9@25 °C)5
H B () HOLMES 2l fE L, I 6 R, EHL HOLMES 22334 Cas12a
B 1 D) B T DU 5 N ) S 2 T o
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mailto:7.9@25
mailto:7.9@25

H
=

10000 3000

. 7 HOLMES Z45%k E I

8000 1 ! ZHhBEL é

2 ik F S 2000
= 6000 - w0
\E-( § v:f::'ﬂW# ;1'

-5 4000+ {L;E:::::Ii"‘ E 1000
2000 Y
= B g

0 T T T T 1 O'TD_*_
0 5 10 15 20 25 )@, ,@
I min) & ﬁvﬁﬁ &
o\F\
>
B 6 FEREE i TR ahLk EniREE
5.3 R M. pH I &

SR F T pHAEXS Cas12a 8 H I RITEVE R A R0, pH EEUCH
o358 Cas12a EE AT M, PRIRIAREME, #0IL 5#045 DNA 454 . pH{H
B ey S oy PR SR M A F i Mg R B IR B2, R I S s R FELART A, 55
PIECR T . Rk 3R i) HOLMES Buffer 1 1E V25 /R,  FI R Eh B2 %
pH /1518 1.5+ 3.05 6.0, 8.0, 8.5. &Rl 7FiR, 8.5 £ME Casl2a
1 AU EE 1 1 B & pH AL

A
12000 - s 1200
9000} Z 900+
E 6.0 £
= 6000~ 8.0 ﬁ_ 600
R 8.5 o
3000 X 300
04" = [ i — L e rT.I T T
0 20 40 60 80 15 30 60 80 85
I 5] ¢ min) pHAIT
B 7 A[E pH E TRk E iR E
5.4 BEER HIRET FIBREE A RN K R
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RECK ) B8E DNA R 54 E N LbCas12a i e 2 U E s B (s, 3
Fe K BE AR AL 20 e 2> s i e AT RO . B SR TRATE K By 6 AL )3y
RV RIS RET, 5 B FAM ZO0EEH], 3 unf& i BHQI ¥ KA 53 7 K
6A-FQ. 6C-FQ. 6G-FQ. 6T-FQ. HK 8 i[fF, SZIGKIN 6C-FQ FRENXT M )z
AR PR A I KAl 25 3RATE BT A FHBE Y poly-C R 548
B, B9 FiR, 8 MK E S 13 AMRIE K poly-C HUBEIR 5 IR & F W 4G
TR ARG AR, [F) B2 RE B4 [ 7 B 1) S DNA 5 PREH IR I & 0F
A, B 8 MR K 1) poly-C FABER 4R RN 8C-FQ Al Casl2a &
110 5 ) B 1 4 s AR IR

A B
20000 ~ 1500=
i 6AFQ  Z
- 3 = =
_ 15000 ) 6crQ 3
= i 6GFQ = 1000
= = {Iﬁ:}é S ::‘
g 10000 . 6T-FQ {;}
_5 7 ! t-ﬂ 500 I
© 50004 IE
3
0 I | I I 1 0 1 1 1 1
0 5 10 15 20 25 6A-FQ6C-FQ6G-FQG6T-FQ

I 1] (min)

B 8 T FEIsELE AT B RS IR TRITO R E iR R

A B
22000 . 2000~
4CFQ E
1 i E
17600} il it 6CrQ 3
_ i 2 15001 I
5 ,, i 8C FQ = B
= FII Tﬁyﬂﬂm -
=5 13200 ;ﬁﬂ- TT'TIII*“L B 13C-FQ >nn
& ;ﬁﬂf A a1
-5 88007 Pl o i
4400 g 7
E —
0 T T T T 1 0 ! y y I
0 5 10 15 20 25
N . cf‘a U“a G@' U{‘u
I} 7] (min) » o % N

B 9 NEHKEERY poly-C R SR ET T RIS SR EFiE R [E
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5.5 J BLH 8] A =2

ORI RAR D) B R - 21T 5, 9 T T A A KB 1) ssDNA-
FQ i & AT ER X BN ZOGME THAME, HRBEEH AR M. AR 1%
V6 PCRAX,  FRATTHIAEAR i ) B BB TR GBSy 30 43 AN R BE A6 152
Cas12a &5 AR ATIFI R BISLE, FRATZE 10 708, 20 4080, 30 %P, 40 7
B 50 0B AN AR B RSN A 1, BLILH trans-U {2 52.2730 K Cas12a &
AT BRSNS, WA EI A A BRI AT TR B . (A 10 FIER 7 1F
W, 30 43 il e AN AR Cas12a 8 [ s #0314 6 e e S S ]

| 0.32 pmol
45000 . 0.16 pmol
T 0.08 pmol
0.04 pmol
0.02 pmol
0.01 pmol
0.005 pmol
B 0.0025 pmol
0.00125 pmaol

300004 |1

w MIL(RFU)

1s000-{ /¥ &

0 10 20 30 40 50
Il (min)

& 10 ARk RFE T Hh Lk

HIZE 7 0045, 30 0%h. 40 70 50 0Bt = A ANE] SOB2I T R U I Hodle
TR RN trans-U fH 2 —FEH.

£ 7 FTEIRNKB TR trans-U &

SN R (%) 10 20 30 40 50
trans-U 55.8230 55.4577 52.2733 52.2733 52.2733
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6. X%

HY[F]—#EIR ) LbCas12a 85, AHEIZRA FESENE 10 Ik, 251Uk 8 iy
N, TEBREEMEM TG 10 LI 2 45 B0 248 %6 22 A8 A N I 8P 118
H 10%, A2 R,

% 8 EEMEMHTH LbCas12a HEA KA VIEIEM N E L IE

Fe 1 2 3 4 5 PHE RSD(%)

trans-U12.452313.9406 12.8144 12.9055 12.8632
13.1570 3.8776

5 6 7 8 9

trans-U12.629 13.960713.593112.9756 13.4351

7. R ERK HFERAL
7.1 AEIFALI FE—HEIK Cas12a 5 A K R V)87 1 A 45 5=

MR RAEZR, PRERE RN [F) —HHE IR Casl12a 81 A 1 e XTI #A7
(trans-U) ZESARFRARSHAT T I0IE,  SEI0I0UERE T B A AR e L 5 By 32
i, BHIGUERE S A A BIEEIRYIR S LT E R IR A 7] MG
R, BHRZEMEHELER. BigmRy:4 5 K 8hn, A SCIE 1)
T AT R, AR WA 9. IR 9 FIAN, AhRiESZ H ¥ CRISPR Cas12a
DIFENE R RN T7 VLA € T EE

%9 FRIBMLWEFE—HR Cas12a BARMER

PS5 WA FUB MW C B D HUHME T RSD(%)

trans-U  53.4830 50.2090 52.2981 50.7675 52.6768 51.8869 2.3460
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7.2 AR ZK K Cas12a & H # R TIFIE HERIIE R

A L B ZEL AR 4 A E B 22 P U (1 Cas12a B IR IR D) B VA 7 VA
J& TR . WA 1T EEAANE) KA Casl2a B H,  F2MEAKRE R 5%
X A OIEEVEREAT TIE . P ai R 10 fron, Z5385RN, 25iEx T
g O EE L AL trans-U KV Cas12a (RIS 77, HA BRI EE
G 1 TR T _EANR) T RATS AR DU R BB IR IR BE R AR IR K
B, HHEm S DAHES:, G 45 RATAEAFAE RO W 22, IXTCSHERE BR 1
CRISPR-Cas Kl A B S VO FE o« 3X 01— 20 10 B 52 58— 1 DA QD) 1 B oz
trans-U fH 3R 10 %€ J5 i 2 A B2

£ 10 FETRB Cas12a R LIEEMNE

IR BRRREERIREE (uMD RAEEE rrans-U
a 1 33.0117
b 1 18.4910
c 27.40 37.1520
d 16.67 126.2132
e 10 20.8273
£ 10 64.9053
g 10 10.3764
13 & 58

CRISPR-Cas12a J UY) FI 5 PEAG I 5 3% [ AR AE R S0, R 1 iz HoR
AR B Rz O — B s R A S B R G — PR R, O e K R B E
T AL R E SR EAL AR AR . SR A UIRNE LA Crans-UD AT
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BT, ARMER BRI AR IR (e SEEANES T G ) L, ARG T
R 1 22 3 SO I R 22

MFEAV LA, A BRAESCOERE IniE CRISPR A& ARAE /> T2 W7, Rlkis
P MRS E AR, W W MY . P, ARk
CRISPR-Cas 113744 LA 30% 4 E G KRy 5K, Rt A 7 35 PR 5
BEECA (BElE P 40-50%) AAGRSIT R T (% 30%LL D, iR HE
AT RE o

AR T, AAS BRSO D9 Atk () CRISPR e il 452 AR 1Y 5i 5K A% Gt
TR RBE ST, FHES R L AL RIS Wl K SETHB AR T R R S . AEAR
M AT, AZBOR CSEBU H LA R 5 (1 = R, v R R 2 4
AN BN BRI SCH o

X —brdER) N2, #2301 R EAE CRISPR 2 W U Y [ b 56 1Az
R R BL A5 BEHE HEF AR B3R 5 AR IS AR XU (e BERLA, a4k = <A 0T R 2R
&, RIS A R E B AL AR, R A R R AL Y A ERIR, e SEILBOR-
BRAE-F L (1 R A AN A BRG] 40

() 5EFR. BRSSO A R LR,
ERETAR E SR FEHLEIAR SSBE ST B oL

o
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() DEBREAERIREERR, URREEM
SIHEE KA E RESMrAE, U RIA E b ir R R
&

a2 [ A 455 T CRISPR Cas12a 8 H R SUUTEE PRI i, KRR
KA AR HE

(7)) EHERIITER. 1TBIEN KA RAR R %
S
ARHRIE S BT ORI TR, FLEE MRl (2L
(£) EXGEERMLELTIKRE (H (ERE
RICEAERY « EREN BRI AE G RAKSED

PrAEG IR AR TR S I, B TR L S oA 2 i R 2t
177 R, AFAEE R B W

O\ B RRBAE <A

o

(V) EHERFERER, URARER. BRHE
Hi R ST H R S R R

N T GIHISERAS B bR, BT e AR B S b B SR B A
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1) 15 Y6 LA SE i T ORAIESEIN 520 € B PCRAXHJIEHIEAT, (Ef3 & H =
{50 LU AERFAE AR X TR, 0T 7C B 7 S AR LA S AT RE I A AR AT, X2 R
TR b DA St (1) B i

2) ARUHIE IR IE, SRTFGCHT. AR b SR . X T bt
R s o B B 1], AT A AT OS5 HEAT I B fif RS

3) AT AEF XS AR AN RN &, dnAz 4ol R M SR SRER ], A
{0 S AT B HE RO RF AN E BE, DLORIEARHE AT 3 BT

4) FEBUABRUERLHE A A S SE it o

() FeAtRE T3 B R S IR

H AR CRISPR Casl2a 8 F e A D) EE AT I 5 2 bn it 541

20254 5 H
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