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]l

5l

FE TR 2H e AR — AN R JE A A BR A YR 2, TEVE 2 AR R R S A B o R R 4H
YRR SE AL R IB A WY IR AL IR AT 1B, 1A% 2% m] DL DNA BY RNA 2R, BB IR 4 A . BRI ER
PSCAR o 2B AR P St 0 3 ) 85 00 L 26 A TR 2 R 2 2 e i AR S FH T 2 1 N 84 (7 7%
flb, FETREEMRITIE. & BAEYFMAEYRIEE T, BA ek L.

TERMRF FH S R 2H G 4R AR B TR, 75 X 2 AU R AR 8 R e SOEAT B BrAm A, DUzt i
Bt Al AR R FIZS o

KR BRI — B — PR HEARTE R E S, DA R AW HE AR R B AH 3 175 5K, AR 2 R 4 4
RIS . B R G 85 U br it 15 70 W R R DTS 25 TR 20 2 7 R 80 T8 BT R S
Pl o 00 SRR e X S IR 4 o A TR R 2 A B S AN B AR (S o AN BT T o S TR 4 4
58 FH 1 B AR R A FE AR B SR o T BAREIR, B AT A R AH B 1) TS0 HAR 2 2=l 2 1
bR, #n 1S0/TC 34/SC 16 73 1AM EX /K ¥ 5%, 8L IS0/TC 215 R B %

ARSCRSFRPE T —AMAVCER, P T B0 5 35 R 2 G AR AH AR T (1 8 SCRIAE T o AR SO 40 W LR 26
AT 50

—REEHAgEM S (3. D

—REE AT H (3.2

—EHTH 3.2.D

—CRISPR FestE (3.2.2)

— KV B IR IR 1 (3.2.3)

—megaTAL 554 (3.2.4)

—TALEN $¢53:1% (3.2.5)

—ZFN Rt (3.2.6)

—REEAgELER (3.3

FMHF IR EIZ FRIGT S . B TR” 78 EH T Ira B8R H iR T AR AIE.
Hopth 725000 &85 8 TR A G B AR TR MARIE:  “CRISPR FEIE” o “ KIU BRI S
“megaTAL 45" o “TALEN HpFE” Ml “ZFN H¥pmtE” o RIIPHAH T Hra RiER 7RI 513 .
ST SCRT BB D1 B3] I

HE R 2 G A — IO TR A R ROV AR PR AR B, I 35 TR S B AR P R A 7 B R 5 R S
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FHRAR EF B
£ 1 ERT ARIE

1 SEH

AT RE LT 5 RN A G BRI R AR -
ARSI 5 ol i DR AL 0 e 11— R 3

2 HeMsImxH

AU R 1 P 7SR SR BRIV S A AR SO AN BT A [ A e, A FLVIR 51 SO
0% H I R AR ASE FH T A SO ANEE HII 51 SO, HEaioR (RS A s @i T4
A

AR EAMNEAESH TR

3 ARIBFENX

ISOFATECHR HEALAE i H 7 -
3.1 HEFALAREES

3.1.1

EEREE gene editing

BEZRS . BENS]. S EAFRARTER, AERNATRES (3. 1.3) ¥ mik m i
BE B EER T,

TR BN R BN A (3. 1. 2) I — TR

2. FERH g T H W3 2F1E 1.
3.1.2

EFE AR5 genome editing

BRI BENS] SR EHFRATER, EERNATRES (3. 1.3) ¥hr mik m et
B BBLRIZHDNA R 0

FE1: BN (3.1, 1) RIERAgEKN AT,

2. FERAH g T HZ W3 2FE 1.



GB/T XXXXX—XXXX

S [R] £H 9
AR
| ] |
g e mvEl, 75 SE A e A
M s || Chmsg | | PRERIS
EE RO B0
[
| | t ]
DNA# RNA e — E=t
ik iy Wil TR HA
| [CRISPR A
1 CRISPR/Cas /Cas L
— K A% IR
— MegaTAAL
|| R RN
T B E IR
— FHERIREE

1 BERBGRERAR/ TG

3.1.3
HELHTFE genome engineering
I N R 5N %) ik R A R AT B I A
SE: R (3.1 D) FMEEASE (3. 1.2) REFATHES AR TE.
3.1.4
fi#0 off-target
5 DR] 2 G 0 B
FER A gt FE g, 5 Pe B aSAS A 1 2 DR 2L A B AT/ B R T 41 (3.1.6)
B SRR, DIBIEE. GRARNLEE. P A SO R
A iR TAERURmEE (3.3.7) .
3.1.5
S M specificity
5 DR 2 9 A 1 e e
O 4 70 B A E AR P AVE F T i #E A RS (3.1.6)
A AHZARER, FHE SGRERT . BUE A, MEIHRE SR, R .
3.1.6
05 target
5 DR 2 G R
A (3. 1. 2) IREF YA RS S BN .
SE: MIEARIE WBHE (3. 1.4) . Cas B MRAFHE 55 (3.2.2.2) « KU BRAFHE 45 (3.2.3.4) , megaTALHE /5
(3.2.4.3) . FEEFPOE TR YLERNE (TALEN) ¥E 53 (3. 2. 5. 4) MEHEZIREE (ZFN) $E410(3.2.6.5) .
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3.2 HRFEHE{mE\THE
3.2.1 BRIA

3.2.1.1

{&E#54R repair template

F T 51 520 U DNAME 53 A5 7 518 p B I 51 NRF 2 DNAJF F1 A8 40 AR 7 %1 (3. 1. 6) &
3.2.1.2

AL 5[] DNA 1&4fff§ site—directed DNA modification enzyme

R85 74 € DNAJT 41 b SRS T D e AT 2K o

R RLE SRR (3. 2. 1. 3) « LA S e IR i
3.2.1.3

NS S mAEREE site-directed nuclease

755 e AL TR -

RERE TEAX TR 3R A WD BT 28 7 51 A U1 AH 200 A% 1 TR < 1A ] B8l 5 — T B PR 1

3.2.2 CRISPR 455

3.2.2.1
Cas #4f&f§ Cas nuclease
CRISPRAHKAX IR o
CRISPRAG ML TCl, REMS AR AL 1 R 2 1A R B R — TR
<f5: Cas3. Cas9. Casl2a. Casl3. CasX.
s W (AEAEE) CaskiBREE 7 51 SRNA (gRNA, 3.2.2.4) MHEAEH] . HI55AKIE WCRISPR RNA  (crRNA,
3.2.2.3)+ BT (sgRNA, 3.2.2.7) flIiFcrRNA (tracrRNA, 3.2.2.9).
3.2.2.2
Cas #%BAEEEN S Cas nuclease target site
FERZHEDL T, A5 IR 18I BE 7 51U AR AR 3E 5 (PAM, 3. 2. 2. 5) Ml 5 CastZ % & (4 (Cas RNP, 3. 2. 2. 6)
AR ) 51 3 81 BN R AZ XS A R P 51 o
3.2.2.3
crRNA
CRISPR RNA
B EFERF ) (3. 1.6) HAMX Je 5CastE HAHBAE P I 2 A% MR IR, 7Tk #8145 & e N0
crRNA (tracrRNA) .
5E1: HECRISPRAZKIAE, crRNAZFISRNA (gRNA, 3.2.2.4) HIHRER> B4 T,
3¥2: 7E—HECRISPRAZ T, —HF4rcrRNAYS 5 & s IGCrRNA (tracrRNA)  (flCas9) HEATHRIERIN . ZEA T E
tracrRNAKI R4t (fnCas12a/Cpfl) , MiFgRNAE PR “CRISPR RNA” ERfAIFRAN “crRNA” .
3.2.2.4
15 RNA  (guide RNA , gRNA )
REWS 5 CastZ IR (3. 2. 2. 1) BARAAA R4 & 91 51 S LR 2 FP o1 (3. 1. 6) MZ ML HIR .
5E1: JLCRISPR RNA (crRNA, 3.2.2.3). RFIMIERNA (tracrRNA, 3.2.2.9) FI[fSRNA (sgRNA, 3.2.2.7),
3E2: W FCas9OZREH, KIReRNABIR T 5 514 54k (1 cr RNAFT B 05 28 A SO RE Y tracrRNAZL IR, CIRAR “ XU &
.7 ) ;. HAhCas® M gRNAGEH AT BEAS [ .
7E3: Cas9ffsgRNAR N LTHWZ ML IR, 8 id MK crRNA 5 tracrRNAZE & .
4 ERUEIT, SEREIZT R EEM, FIan B CER . BRIEEA (2 S EEERS) sUHEMEME (n

3
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2~ F AR SEBRDNARZ H R BUACRNARZ R -
3.2.2.5
JEBIPREFHE4BEF protospacer adjacent motif (PAM)
BT E IR X8, 5 SCasti Rl (3. 2. 2. 1) BRASASE & BT 75 A IR 3L ¥
7E: PAMLgRNA (3.2.2.4) $AZBR T AR, (HAEF L.
3.2.2.6
BIERERE A&1K ribonucleoprotein (RNP)
H & H SRNAZS S I E S8
s¥: FECRISPRIL[AZHZmAE (3.1.2) th, RNPHFHECasEE AMIgRNA (3.2.2.4) HIE &K,
3.2.2.7
B45ES RNA (single-guide RNA, sgRNA)
CRISPER RNA (3. 2.2.3) 5 & sUIBIERNA (3. 2. 2. 9) it N 3% 551 Bl & T R IRNAZY 1
E: WeRNA (3.2.2.4).

3.2.2.8

#0%% target-strand

CRISPREE 4 .

5Cast HEH AR gRNA (3. 2. 2. 4) BAMREEZ IR T .
3.2.2.9

R IVHGE crRNA  (trans—activating CRISPR RNA, tracrRNA)
i 5 erRNA (3. 2. 2. 3) BEIE O JF 5 CastxRME (3. 2. 2. DA EAEH, SEMAL AL (3. 1.6) HRpfikiR
A Z B E TR .
SE: GUBERNA (tracrRNA) fZgRNA (3. 2. 2. 4) AT &4y

3.2.3 KIoEZERERYF F 1T

3.2.3.1
KIEEIZELESE meganuc|ease
22 TR s (I LAGLIDADG V. Y U SEAZ R A V) AR A4, ] AR il 15 48 40/ 0] (DNAREAT £, HAZ B
AL R DX T BEA A DD B4 (3. 1. 6) o
7E: LAGLIDADGHLA [F AT M) o MEHELE AL, FEIZ SR RV P AR R g v [ B 78 24 — SR A4k ST FIDNA D) A i 1
KA LR T
3.2.3.2
KIEELEREGIEL meganuclease |inker
RIRBN LA BN Z KT, T2 HEM N LAGLIDADGZS #)5k, TE i — 2k 2 iK%k .
7E: LAGLIDADGHLA [F AT M) o MEHELE AL, FEIZ SR RV AR R g v [ B 78 24 — SR A4k ST FIDNA D) A i 1)
KA LR T
3.2.3.3
B ASEE 44 ELES meganuclease single chain
H1 PN LAGLIDADGZE #y skt i R AR BN THESKIEFL T ) e H A% RN (3.2.3. 1), DL — 2 ikE
TEAEIE.
7E: LAGLIDADGHLA [F AT M) o MEHELE AL, FEIZ SR RV AR R g v [ Bk 78 24 — SR A4k ST FHDNA D) A i 1)
KL T, .
3.2.3.4
KICEZELEFEN 5 meganuclease target site
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K BRI VR 3 IRIDNAJ 51) (3. 2. 3. 1) &
P PR BIRL SR 15 A0 RIE N FIDNAFFE B, BH AN K 27 A 4B B R R A (HRRY “rpt

etFRR” O SYWRITT . YD1 e 20 B s R b )7 51 e ekt 75 3 S DNABE I PR e EF AR B o
3o
3.2.4 HMEXKEELEEEEFS M

3.2.4.1

A KTEEAELES megaTAL

N LA PR G TR, H — AN S0E B FRE RN (TALE) DNAZE & 25 #4380, megaTAL#% Sk
(3.2.4.2) M—ANKIEEZREE (3.2.3.1) HAG
3.2.4.2

REKSCE LR 1ESL megaTAL |inker

HEFETAL DNASZS & S5 M3 5 X IR G (3. 2. 3. 1) A BB F 51 .
3.2.4.3

REKSCEILELEESE & megaTAL target site

megaTAL (3. 2. 4. 1) I TIUHADNAL, A4 55, BLFETALBEZIR 5 7 51 5 K Y6 FEAZ BR B (3. 2. 3. 1) YIFIAL i
IR =REEy (A

3.2.5 TALEN 4551

3.2.5.1
EE TN E repeat variable diresidue (RVDs)
HE WA EE
TALEE 5 570 71 e 2 DNAGE & 7 7 M I U S IR S 41 o
3.2.5.2
BT EEE F RSN YIALBAES transcription activator—I|ike effector (TALEN)
NN, M5 TALEIDNASS & 8045 & 1 A I EURBEAZ IR BB A, T ZEFRTALE TR 7 41 (R 0 5E R
25 RE V) FIDNARE .
7 BRI TALEN — X TALE-Fok Tfl & 8 4L, W& 70 45 A DNAXUEE (1 b Nt Az a3 (3.1.6) , i@ idFok
TRAGAE TG X 5 T RUEE T
3.2.5.3
e RBUE B TS S AR ER B Sk TALEN |inker
HEFE— R BITAL DNAGE & 45 K M N VIR B IR B 1) 22 Ik PP 41, Gl 2 FokT
3.2.5.4
R AEE F RSN IZBELEEEE S TALEN target site
TALENTR I FIDNAFF 1 (3. 2. 5. 2)
FE: SRR TALENSE & i — X TALENTRG, & — AN el ba X, B B R 75, A5 5
—NTALENYR o TALENBEHH 7 300, AN TALENA 1 il 45 4y 355 — SR A6 LADT) T Ta] BE3 [X P DA

3.2.6 ZFN4ESM
3.2.6.1
$#35 zinc finger
Cys2His28EHE .
I B BRI B RFIDNASE & 45 k)88, A& B BRI — > a BEHE (B B a 4584) .
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FE: BEARDNAGS A 45 4 0 A S 28 AN R
3.2.6.2
SEIEIBAAIYIEE  (zinc finger nuclease, ZFN)
HHEETR (3. 2. 6. 1) BEF1 5 DNAY)EI 25 6 3302 422 T e R ik & B 1 o
S BRI BRI R Fok LI NV EIZ5 M, LR T — R Ak
FE2: MPHANZENG BG5S DNARUEE 19 b RS AL SN, Fok IE5 MIB % s v — S84k, 78 (I BB X i S Uk T 22
3.2.6.3
PHERBREERESL ZFN |inker
HERRERR (3. 2. 6. 1) 56 S5 M IR 51 5 DNAD)HI 45 K 3 22 IR 51
SE: SEEHR SO IMDNAY) B 45 1 — % FAFok 1,
3.2.6.4
SEIEZERERIR BIMZRE ZFN recognition helix
BESR (3. 2. 6. 1) " B B2 1k B DNALE &5 Sk (0 - B AN R R A A
FE: EAREORE BRI A MRIE (F1ZE+6hn) FIBRENARATREE (16D .
3.2.6.5
PHEZBREBEE S ZFN target site
Bi—XFZEN (3. 2. 6. 2) A FRIDNAFF 51 o
FE: RRZENSE S A P AR X, BERDNARTE B, RN T I — RBVEERRES (3. 2. 6. 1) 3R, [
B X R ok I — SR AL D) BN A
3.2.6.6
$$35%EH zinc finger protein (ZFP)
M2 RS (3. 2. 6. 1) SR ERAL R KIDNAGS & 8

3.3 HREARELER

3.3.1
YREE edit
DNAZr %5
RNAZ %5
FEULHE R 4H i 48
DNA . RNAERZE W J K 20 G 4
T B H g 4 (3. 1. 2) A XAZIR AU HEAT BB, A REDNA. RNAEG R UL DR 40 2 1 R g
Bl dEAL Bk, B AR, R, HHEEL.
e FERARBAM A SRR LB R (3.2.1.1) .
3.3.2
EliEE2HIEE (homology-directed repair, HDR)
— i FHADNAME AL, FI 50 AL (3. 1. 6) () 37 51 R84 2 4% IR AE A B ATI2 E
Bl DLEEE DNA SEAZ B SR IY) HDR.
e SNEPEB R (3.2 11) Ardid oL SEIL A R AR dm (3. 1. 2) RS E B .
3.3.3
AL indel
N GRR T
FHAZ B R/ B 2K 5 R IR 7 41 224K
3.3.4
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FiHA4%m%E intended edit
i L PR A g A (3. 1. 2) LA EE AT (3. 1. 6) BEAT A TR BB
1M ‘4R (3.3.1).
2. BN A O R AL R RS AR (3. 2. 1. 1) &
3.3.5
HMEENSKimEEIEE (microhomology—mediated end joining repair, MMEJ)
— PRDNATK B 3E A LI, 1) FH U W7 2 7 ) 7 0 (R X 48 (2-25) bp X 5% A iy I 58 B & o
1 FENAGnEE (3. 1. 2) hMMEJAE S AT S 85015 X 140 0 5 B A% o
E2: MMEJ A 7] U5 DX 3 5 92 3 25 Bl X o
3.3.6
JEREBE K ifFmiERE (hnon—homo logous end joining, NHEJ)
—FASR A [R5 51 RO DNA A i 2 1215 S ML
e EDIAGE (3. 1. 2) PR HNHET 2 R AT RE - Bl A\ SR A (3. 3. 3) KT B
3.3.7
EFNEASREE unintended edit
BRI 2H g (3. 1. 2) AR AE AR AL A1 (3. 1. 4) SR IR (3. 1. 2) .
1M ‘w7 (3.3.1).
2. BRI A O R AL R RS AR (3. 2. 1. 1) &

4  HER&IR)

DNA J AL B AL R

CRISPR Ri¢A%H A [H] b 40 1] S EL &
RNA A% AR

TAL % 0% R 11

TALE %% S5 S 2N )
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