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Research progress on the application of CRISPR/Cas9 technology in ge-

netic improvement of Solanaceae crops
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Abstract: Gene editing technology provides a crucial tool for crop genetic improvement. As a third-generation gene edit-
ing tool, the CRISPR/Cas9 system utilizes guide RNA to specifically recognize target sites and relies on the Cas9 nucle-
ase to achieve precise editing: Such as gene knockout, replacement, or insertion—at the target gene locus. With advantag-
es including simple design, strong targeting specificity, and high efficiency, the CRISPR/Cas9 gene editing tool has
played a vital role in plant functional gene analysis and new variety creation. Solanaceae crops, such as potato, tomato,
and pepper, are globally vital economic crops occupying a pivotal position in food security and agricultural development.
However, their production is often constrained by factors including pests and diseases, abiotic stress, and quality defects.
This paper outlines the fundamental principles of CRISPR/Cas9 technology, analyzes the challenges in editing efficiency
and specificity, and reviews its application achievements in the genetic improvement of Solanaceae crops, aiming to pro-
vide a scientific reference for precision breeding research and production practices in Solanaceae crops.
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H#39%:

finger nuclease , ZFND M1 3¢ U K 1 B RN 0 %
TR Wi (transcription activator like effector nucleases,
TALENS) H AR S SEHL 1 #E 1A S 4 (H 2 HL B B0k
SR MR AT IR, B 32 2 7 FHLAS" . CRISPR/
Cas9 SEHLHY 1 58 vy A 2 4 20038 DA K BEAT D It 4 XL
[, ELTE /K (Oryza sativa) /N3 (Triticum aesti-
vum) ~ £ K (Zea mays) 5 EEAEW R IR H - A
FHE ) AE 5 DX Gt BT 78 SR AT AR AL 3, A i 2k
PR 2H 50 /N HLC 58 i ot B I, 9 RE DR D E AT 2 4
VIS, BAN, BN SR ECEL T
R R TE (AT e AR 2R, BE A S A/ D A DT A
TN AE R R B o RGR AT D 2 R 2 B R 1Y
e 5 N AR 7RIS G o X SRR A A RHE
PIA Bt ) R D e ot e R AR, A
HEBRE e B BRI AT I 8k . B3 [ml i 1
CRISPR/Cas9 3 A 1 K& J& i 72 , ¥R 1} T CRISPR/
Cas9 FAAE G 48 R0 e 7 4 45 77 T8I P 18 I F k
1%, BT T AZEORAE S8R B SR EY)
oh B P SRS 5 R, W ] 9 HES)) CRISPR/Cas9
BORLEARHEV RS B Fh b i B SR BE BB 2%
AR S o

1 CRISPR/Cas9 i A ) #E 5 k&

CRISPR C(clustered regularly interspaced short
palindromic repeats) 43 AR Ay AE 44 3k PR 20 R 0S 1ff 45 1
5554 T A T H . CRISPR-Cas R4:114
PR D9 R4 R ) B 4 [l S =5 53 P 41 A & CRISPR #H
% H (CRISPR-associated protein, Cas) , s& — Fi {7
FE T 40 T RN 7 A0 B R R AR G AL S T A
W5 A1 A1 DNA AR, CRISPR/Cas %5t
MR R AL RERT 70 PR s —FON T I IV A
ARG, BUEZEAEEM: 1INV VI LT
A Cas H7 F B A] 58 B0t 8 7 41 R ) 5 D
FUHT, |02 S T AR ) 5= O] 9 86 1 2 SR U T il A
FEERE (Streptococcus pyogenes) I Cas9 R4t .
1.1 CRISPR/Cas9 I ARFRIE

CRISPR/Cas9 % %t H CRISPR RNA (crRNA) .
S B crRNA (tracrRNAD fl Cas9 & M. 5
g3 1 P2 ) AR DNA ) Ji (8] B 48 3T 5 F7 (proto-
spacer adjacent motif, PAM) Jii 2] 90 2 % 25 WL ,
HI1f) SpCas9 &4t PAM J¥51°8 5-NGG-3's 4H
7] i) #h 5 DNA PR RN AR IS, BT 3 XS 5 ) R AR
RNA (pre-crRNA) 5 tracrRNA JE & A4, 4% B
1% B2 146 111 (RNase 1D A1 A= f ¥ B #4 crRNA 5

. D .

Cas9 & H R SME DNA Fii i HAZ R B E MRS 1
BIYJHERR T 51 . CRISPR/Cas9 [f) HNH 45 435 1) %1
TLAMEE, 11 RuvC S5 D1 HF TLAME , e 2% S B0
BEWTZLLLIE BRI DNA.

1.2 CRISPR/Cas9 3 RHIL &

CRISPR J7 41 iz 5L R BT K i v ik R AL o
Jansen &I i LB AR M B T 25 K, o L IE Q
fiir 4 24 CRISPR, [A] I $2 i T CRISPR #H 2% & H
(Cas) I-II MY 73 K 4K & o Jinek 55744 crRNA 5
tractRNA fif & 4 H5E 1] 5 RNA (sgRNA) , JF K H
F % 21 CRISPR/Cas9 J:[H gi’E R4t . Bl o, IR
40 i Th N R SPL 3 400 400 i B 22 R R 0 R TR 40
JE [, TG 1 HE A L R AR I AR 2015 —
2018 4F[u], Z Fh#T B Cas & [ (4 Casl2a.Casl3a
ORI —AFEE T CRISPR TH A", Hf
B EOR K LS 1 JC 7R DNA RUEE TR (18
AEDREE B 4 . 5] R om4E R AT AENS SC LR B
e, DLR/N Fr B r R Sl N S INER . B R T
45 CRISPR/Cas9 Xf PAM J5 41 {11 1< 5 AN Bk 32 4
Xof e 4 T B R 1), 7T DA g AT BE 2 SR A, T

Ric FIAE M RHEY) R R 4R P 72948 T 2 AW
IFa) BEORG ¥+ SE SR R 7 1) Y E ) [ I 2 TR A #R
R 56 RIS T B ORR A . Sun ZER BT
TR AT G A 0 Gt A KT R B DNA RS HERR 55
A PCE (programmable chromosome engineering) , {f:
BNHEY) T S TR A A R B EE 2 ) DNA RS Ak
TIRIRIN, ST+ 1 75 FAZ I PR 20 rh kAT R VE L A)
iR E AR ). AT THOYIP R T
MRS B e 0 R 25 A0 AR S5t 1) 22 RUBE VRS HEAL R A
AR R H D RERIT 78 5 VRt A% it R PR it 1 58
VS EATIIE S N

2 CRISPR/Cas9 £ RLEAEHEY) F H)
I FH

FERERHEDIRT T, LU B R 2 7 0 i 14
CRISPR/Cas9 SR A R E HEaTEHE . BHIT BB A&
IVl L ) 2 00 O B ) BE AR R AE 0 P L i AR
SRS RAFTT TS 7 — it e .

21 HREMRER

AR A (4 50 P F T 3 R A O
PRI (S 35 PR PR 20 58 s 3k LA 4K P 03K SR 2 AT T A
fEHARAG ) W HAFF A RPN 5 58 E 3L
PSR Nam S5 WA G2 A5 5 T 3 v 0 326
A5 4 AR T M SR T (Y StDNDI 2 54 3 A B
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(1) SICHL1 %5 FE ], % A [\ () sgRNA & G2 il AT 1F
g3 P IRE ) sgRNA X ik J Rk AT R e, 4 A
St A7 FE PR A R ) St DNDI StCHL1 98 A8 R 2% 9
otk Wl 9 . StCHLI 9875 {4 3% BN 35 A4 AL —
i, StDNDI J75 R LA K 248 i B 4 45 1 3R
B3l T A Y R TR 1 S ] 2 T I S A TR 11
sgRNA , T A 20T R A8 9 1) 863 1, 3R 43 I s
RAE T1 AR H R R E 8 4% s Moon &85 1 3 Fl
gRNA 1B RNP 1515 % StSR4 FE [ , 2 e 20056 Bt
Bk 34% . RAGEF KGR K EIR R, NIFPUR
StPRI WUE » T2 25 1Y 5 1 5488 S 50 B0 1% 55
B PP (HPUPE TR 5 A2 KA R B 4 R B
BB, JUHAE K BN A = 1 AL PR 5 A A
Z L WE RN AR 8% StERF3 (SINRLI A1 StPM1 %5
5y I FE RIEAT G, R 3E B HH 3R 2 I X6 i g2
Joa UK RE T I 0 dst AR AR, LA 3R R TG B R AR
fpues,

1E A ¥ i 58 F , Mlo (mildew resistance
locus o) =R FK ) Miol & HAY I BIR B N, BT 2
N 2 F FHl CRISPR/Cas9 i [ SIMlol A, i I 45
G AR HL PR HLBT Ry 0 6 5 AR R 78 S A
| Pramanik £ 5] A XUAE 55 CRISPR/Cas9 % 4t 4
i) SIMlol , 3J:A5 5L 05 5 51K B it 2R PR 40 9 R A
Santillan 2527 11 4 XF sgRNA X} 85 52 i PMR4
FE R 5E [ G e, RASAA R UL T 2 R 4~900 bp FHR
2531 bp [ N 892 bp FIEIAL - L, 58 45 AR A
FURY 9 (PP S 4 v, o B R A I S R . TR
W, Kim 4522 5% il CRISPR/Cas9-RNP £ A , ¥
CRISPR/Cas9 & & ¥ % G 31| B AL CM334 1 4L
Dempsey 1265 85 J& A= i A i o U 2 B 485 SR 3R
B, CaMlo2 B:RIAE 2 A S Fl ip AT T 2 R g, 2
A A PR A BT T

Saikia Z¢ ™ 2t H g 0 i 2R = S B A (Hy-
PRP1) [ SIHyPRPI 5 SIDEAI 3[R 3k47 XU A 4
W 2 R T A A0 A 2 I 2 % . San-
chez- Leon %5 P&} 5% 5y 18 7 JEL 53 B ABL & B o 1)
CaERF28 Z:[H Vit 7 H Pol 113 3T 3K 3 Cas9 [
A R G AR TO ARSI T 72.5% (1 R
R TR 2 8 USRS AR — PR R
85.7%. I T1 A T2 ARHI4 8, B h ik 7
A% T-DNA KEFRICMPmai 5 RE R
DMRG6 (down mildew resistance 6) %L [ 1E N 7K # B8
T K ) S AR R T TE A RHE Y PR B R
R I R AR ST ) D BE AR o Nam 5E R

Cas9 % RIR1E1) SIDMRG-2 575 K 54k H. W % 9%
Pt E R A, e AR R 4 ADNEALEE SeD-
MRG6-1 [ T8 XoF W 938 95 1A 0 2 e 3 3 i HL AR K
1E % ; Thomazella %6 F ] CRISPR/Cas9 H A , £
XA SIDMR6-1 W58 2 FIEE 3 4hEF&iE T 24
sgRNA A7 9, B INIRTS T TO R4liA 1 fe e
WA R . AR5 HRE AR PURTE, G
A AT A AR B (Pseudomonas syringae) <P
#UJ% B2 (Phytophthora capsica) 55 2 Fh 5 5 1 1112
e AZPUR MEARTE S5 A AR e B AR, R S5 A
IK WG BR KT T 1 o G 38 M 7 35 R 1) 398 5 A O 5 7E
TP B R4, 2 SmDMRG6-1 F: R 4w i) T1.T2
ARAEL R T B0 75 25 A1 BORUEE 25 (M U 38 B 18 T,
B 1A B S 4 ko

PRI TR B 5 L, W R L T B4 T
TREENG . BRI T elF4E 2 VF 2 YN 2% %
Bt Bt 0 32 Bk IR, Lucioli 25273 i 4 7 1k il e
elF4E1 3 H, {f PVYNTN SR B o i Hoi% A ek
A Lo #4 2E eIFAE Bk DR S5 oAt i 572 (1) mRNA 245
AKE S S SEBLEE Tz I v B AR 4 1) 4 R S s S
file Wang 25U SR H SIDCL V. 5 jik i PR 13 [ 4
T G 37 il 22 BT BB 4R, G AMRE S M A )
BEACST AR Gl X, A A A5 i 2 A v Ak i s
(TYLCV) [ 2K 2H & #il]*”. CRISPR R G4 I K
v RO R RS I T H, Besati 25 P ¥ CRIS-
PR-Cas12a/Cas9 5 H M R & MH M R g &, 58
P T 5% 2 i A € 9 00 55 (ToBRFV) [ s A
W, 9 55 B TUE 5 P e it 7T B,
22 MEMHNER

bt A BRGNP 3 & i 2 4 H
miR. fESREd 1§44 E 1 CBP80 & 5 ik
% (ABA) 15 58 it , il i ¥ [n) B 82 55 StCBP80 &
DRI R DL S S PR () TS 52 B8 7, S8/ () o RAE T 5
Joi 38R, R BAR R B AR R A,
MAPK Bk R Gl (5 55 3= 5T EY R
SE 5 CAE i H ) 22 28 TR 0 B IS SIMAPKS3
FHEFR, M Cas9 i 550, 5 WT AL, sl-
mapk3 RABRLE T T8 TR E ) EE
FER I AR S B DUE AL B 1 B AR A
A ARG BAIE T SIMAPKS3 3 i {5 5 40 i S fe 52
AL R T B A G R ) B Sk 5 5 3
MW T 8 &k B, CPK28™. ATGI10™.
SILBD40 ™ CBF1 "3 [ T g 11247 (8] B #8 7 1 A
PRS0 i 5 R S 3 0 4 AL R

« 3 .
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FANERIF T A0, O B — BE PR ) RE S0 IIF K JiE B0 &
Fe % W 45 AT 589\ . Liang S5 R I SIJA2L
A8 B G miR a5 RS RaE 5, i B BOE
SIHsfA3 1 SICAT3 345 i #4414 , JF @ ik i §% SI4-
CO1 520 £ B> AT [0 Bl i 4 5 R i e
L . CGFS B % % ik & 1 (CGFS-type glutare-
doxin, GRX) A& AH Y AR ZAS 15 K1, S 1) g 8 2 A
GRXS FK G R 1) R B AR #7458
& I 55 22 Bl AR W b (1 52 1 3 5

Veillet 551 ik CBE #E [ 2 45 75 Al Al 1 #% 3
I ZBEFLIR A B L K (ALS) , B IH A1 ] T 4 35 77
LR R 5 % R GUAE T it P Y B850 = IE T1%
XM 22 A TR S JE ] SIMAXT PR U & 1 1 1
BREFIPUER R IEAE T HEARY. A TR RHE
Py %ot % 55 A 55 1) 3 (%) i) B2 AL 1], Zhou S5 H
CRISPR/Cas9 # [] 4 45 StPHOI , 9878 R & 7 H 25
{12 IR - 0K R B3 o 2 189 ) e 7R Sl R A, AR
AR T HEZHEE R R e S B
i, 2 E R AR, UESE T StPHOI ; 1 15 552 i
iEfr e AR .
23 mENER

B 4L TR T AR S R
OB FVRR I VB R AR R A e e T
BR . DR ZE N A B S SRS R T L
208 it B R T S 6 RO 45 G VE K S R A
(granule-bound starch synthase, GBSS) f# 1k & 8 2
HHEEEER B, —E R RS T TR #
iF 3 MAIFEIFY sgRNA #17] GBSS R RIAN[FE AL, A
2%~12%M B AEZE R AEEAH 1 AN IED Rk A 5
L TE 10% 1) 53 B i S R I T 34~236 bp (1%
& DNA i A\ v B . ATt g dE 2%, % CRIS-
PR/Cas9 R4 #LF I+ (Arabidopsis thaliana) J5 5
T AtU6 B # N SR E H & 531+ StU6, 155 4 4~
GBSS “5or HE IR [R] I 4t 5 1R 28028 R 35% 1) 4 6 1
R ONT R B DR g 1 R R AR DNA 4
] |, CRISPR/Cas9-RNP § A JE A A4 1, 9% 1)
KA RS & A 4R DNA Fr BE™. 3 W B
(starch-branching enzymes, SBE) #& 32 4% i ¥y 7 i it
FEH I 8 . Tuncel ZE“V K4 8 SBET F1 SBE2
BRI 1) Cas9-sgRNA F4 g 44 i b 3] I #4 2 Ji A2 it
P, B T KBS EE T S R L SR

IR AE L 3 B0 2 220 TR 3 4 s SR
A R B 0 2 RN A S50 0 A s Tk M , 7™ L s T

e 4 -

R BRI RS A 224 . Shumbe S5
B VINY F , Vojta % "7 F| A CRIS-
PR-dCas9-DRM2 AR VINV J& 51 #EAT H 34
B 0 1) 32 PRI 20, B R AL BB 35 B %
i R FERHGIRAE LI B . v OB AR B Cste-
roidal alkaloids and their glycosylated forms, SGAs)
ESRE R e ol = A = W T 7 e o
Nakayasu 5“5 4 #5 S [H BE 160~ #2141 (steroid
160- hydroxylase) ] St16DOX % [ 5] X pMgP237
B, A0 % R AR S 77 AR G PR 0 308 W A A%
RAF St16DOX FEH 1] 9 Mk gRNA, Q] T 5%
ERBHRARERN R, G TR A
Pt fRI%E gRNA EFF TR, Zheng S5“E 5 8%
RO VE R g 4R StSSR2 BEIH, IR1G 64 AN TRAR
A, Hh 6.25% K AN RAR, 5B AR MRAH L,
GEEEART R ER ERATR SRS ER
F K. ZErEALEE (polyphenol oxidases, PPOs) A
HEAG By S o1 () 84 SN, 3 B 28 A8 Rl & i T
AR R A AR AR A, B LA AN S E IR
Jii. Gonzalez "] CRISPR/Cas9 %if Desiree /i
Ty StPPO2 2[R, I8 1 RNP % Je13 51| 24% 1) P4 55
R R R RARAR , RAZARHLZE PPO W& VE AR 69%
BB A2 kD 73% , LA 2 SE K . Sashidhar
S5EI By CRISPR/Cas9 % SmelPPO4+ SmelPPOS5
M1 SmelPPO6 K| (i DR~ X 35, 55 8 B 4 38 1%
R BERI AT . Jid CRISPR/Cas9 £ AR 1574
B Y- SmelPPO2 W IRME CuA 4551, i3 RAZ &
7 B R AR A RO R R S IR A 4 BRI, SR
SRS TA) 4 6, # AR R AR SEIR Y. X — 25 AR R
T PPO BRI AE 2 R P 45, T &2 | CRIS-
PR/Cas9 F{ARLE A FHE K Th BERE RIRE 78 55 52 7] &
T E I ).

SR ST b R AR AR W i A A e R SR B B
FE bR » AR A% A R AR IR S 46 24 2 B AR AT
T HbRZ —o RIRZNENE (pectate lyase, PL)
FE SRS AG LR AT PA O3 i 40 U BE , BT CRISPR/
cas9 FYARFIFR SIPL A, J8 A8 A 3 B B8 W A )
SRS RN EE K0 DL R3], T A AR B A E IR
JoE BT, e ki SR SEAH S ik TR Th BE T 98 S S 1 T AT
5% J 1% o« CNR (colorless non- ripening) 1 NOR
(non-ripening) #& 1 75 5 Jili A S B 2 32 L A
CNR AR R 28 R DL R L IE IR B, NOR 42
PRI 2R NN RS A . FEEY & M L
e, IR SEH R E LA B3R T &l A R
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AR B 0 ML {7 . AP2/ERF (ethylene- responsive
factor, APETALA2) ¥ 5% X 5~ SIENO X 1¢ 73 A 4 21
EYERBIEIER X SIENO 2R 3T dn 8 )5 , 45
R ENO HETT SIWUS FRIXI L YERFIE T4
MIEaAS , ENO 2R R S EHE Y = AR 2 = 3
S, e it A AL AL R LINCO AN 4 1S GA2 ALl
FIST 5 PR 56 0E D) Dy o B 5R Si 4 52 Mo b2 <
IRt 1R s

E B il b J5T 43 BT T I R R
¥ » INVINH] (inhibitor of the acid invertasegene) &
EA] 41061 4 B 2 A B P, SIVPES Sts 0N i is
R, 3 L [R]ERE R 1 SRS B b ) A
AT . SINVINHI W) 5 IE R R e S 5 SIVPES
F1hy X ] AL o 0 O AT R AR s R T R R
AR T B TR . 5 B AR A L, o e R A A
(SR S R T [ ) 2 R S 1R O B R =
AR AR R Z R 38 I 5 B o ARl s 2
AN RBETT RURE RTFEAT P [F) 9 86, P AR e B — R K]
GEEEEIN S QRN =3 SV ST LR INTEN 18k
MR . iz RIEIRAE T1 ACHF A A2 € 1A%, IR W
T AZ RN AE B e R A i A B B T
SGRI (stay-greenl) J2& 7 il 21 2 AR & 42 o 1) ¢
F X, FIH CRISPR/Cas9 & 4t HEAT Rl bt » sgrl 4%
B AL TR SRR & 5.1 %5 i & 7 &AL
FH B-HAE D RFEHUEAY S E . A A
TEAS LI CSNSB 2P 2 W) & e £ 2 C 1
i) R ¥, 22 JE AR S5 i 4 SICSNSB ik R 32 i 75 il 2
SRR C B, RS B R AT A R
AR

CRISPR/Cas9 % [X| 4 48 B AL T T 542 2R
S, A AL E A 8 (phytonene synthase s
PSY) bt Py )\ A& L1 R & il , K%
RE ML . SERRER PSYT FRAR T A4
REEE, FEENRERERA. £RZF AT,
i1 CRISPR/Cas9 7E XU 3% 45 i B A ) R AL AL 1 2
[ 155 DSB, iM% %] 1 1 HR B 5 LAt
SREPA I BH A 4 ff ]9 B 2H mT DAAE S — P )
BRSNS , SIS R R ) R — A HEE
MRt 7 oS EE B BB AR IS A BOR S3% . MYBI2 AE
N A ) AR B s R, AT B I 2 R )
LS, Bl CRISPR/Cas9 £ AR i B SIMYB12 & [A]
A LA RO AR AR 2D (B R S R N R R
(carotenoid isomerase, CRITOSO) & 55 #H 3 b &
B ROBAE  WPR AL A CRTISO 345 T H 0 R

SERRARR, Vu L) ANTT RIS R B & HAe
BROEREMNEOEN. ERRmERE AR TR
R B A T N AE i BT, 3 BB TH AR it S5 A2 4
I /7. Wulff 58 i Y4 F3H B2 175
AR B P, ik Deserichan Al Nansen P /)™ 5 4%
E Y AR .S E A Wy
24 HMRZMHRKR

VU £ 1k By 8 2 L R 2 o B 4 & 3 B Al & i
Ko, P A AR B A ZbpoR A 7 B A8 R TR AT
H A SEA B BR 1 o o MR DY £ 4 1 4% 52 % 1, 1t
FUN e ) K 6 TR O YR R HEE A5 R E b
i3 CRISPR/Cas9 #E[7] 4’ S-RNase S5 A, At
DI3R1S 1 S-RNase 57 HE PR RAZ ) H 28 SR M L
B RPRHT n AR ROR BT SR ) A A [
B W Bk 7 A R R e S 3R R 1 S BRI, A AR
SR IT 2R A B AR BT U SR E B
B M B R WA R A, DMP (domain of unknown
function679 membrane protein) 3 [Kl (1) T B S 2Kk A] 7E
Z MR ) i S AR R T K, Zhang 5587 R
CRISPR/Cas9 R 4uribr StDMP R , 454 7t ik
FRac, JESL 1 i AR SRS AR B MR AR R K A%
GE M A AR . X — R RS R AR A S
TR AR VER SR EENA RS SR E
P et 7 TR AR HES) T A SR e
LE BRI

FRIUIM PUIE R S i o7 55 2 ZE MR 41, CRIS-
PR/Cas9 H AIEAE R A OB AR 2 MR (R4S 1 24
R R I EORTE 75, 1E A 2 2% 22 il b o B 3 R
AN A5 A F P UG A T — RVIR . B
", AGL6 (aga- mous- like6) , I449 (auxin / in-
dole-3-aceticacid9) 4 & K4 UIE W 5 B AR B 1t 25 S0
5K, B it G 4 SIAGL6 . SITAA9™ F1 SIARF7™ Vi 1
5 h B 2 SR PR, R DD AN T AR BBk T TR
YA IE R BRI DT I R AR 45 SR, A AR R P
T R AR E S5 52 5 SISTR1 ZE K 4m i3 17) STR 25
H G i S8 G ) 2 5 i 805 W A= Wi & ik
1, X HESS R B AAE R s ) B HIE/ER- . Du &7
A 1) g R e S R S 1t BE ] SISTRI 5 G DIAA 2 A TE
ENTEERKREEAT R FNEHE 7EE
TREF R, B AL &) J 38 ek VA e 0 2 5 S AR, S 57
ST e B R 73 R 2R S il P AR &R o Chot ZE71E T
% sgRNA HE [ 2 45 SR A M 45 S A O 5 [
PADI , SEIBORUE 45 SR A B R, A B
B TORF AR AR AL TR T IR
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50 F Fh 75 1270 I AL BT A AR 4 B R 1 Bl 8t A%
2Rl S NI T PR AR ) R B A R AN AR
I W o pode v S i Eh v L (H LR i BN fE
PREEFIRA T HFFE S BAEA , 1% Lep i 35 4 HHE DA
JERDACFPREFE R . Li 57F B CRISPR/Cas9 2 [
SRR AR B A= T AT I 7T, 1 BAAMY S
FEHITFAER 8] ) SPSGSP JE K 4w ti5 5 571 , 38 1 3
PEHOXT SICLV3 JE 507 SIWUS R CArG ot
LK SIGGPT LT ISR HE AT 7 AS HESm R, B
DI SRR A R IHIR DL S S S R S SR A
RIGUHE S NEF AT, X EEPRIRTE 5 R BE s A e £
FF, Gt 5 R R OR BE 1 B ARSI AT 20 o M B s g A
R R R P ghiE SPTRI SPSGTY LRI AT R
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Table 1 Gene editing research on major Solanaceae crops
W FE 77 171 ) H bk X EEINERIN 7R
Resarch direction Plant Target gene Target trait Reference
FURTES R LRE StDNDI1 LB [14]
Improvement Potato StCHLI Improve the resistance of late blight
of disease StDMR6-1
resistance StDMR6-2
StSR4 B RS R [15]
Improve the resistance of late blight
StERF3 e m M [16]
Improve the resistance of late blight
StNRL1 LB [17]
Improve the resistance of late blight
StPM]1 P e B e [18]
Improve the resistance of late blight
elF4E] P LR Y R e (27]
Improve the resistance of potato Y virus
i StMlol PE i R [19-20]
Tomato Improve the resistance of powdery mildew
PMR4 P OB RN i (21]
Improve the resistance of powdery mildew and late blight
SIHyPRPI R (23]
SIDEAI Improve the resistance of Fusarium wilt
SIDMR6 i 2 UL [25]
Improve the resistance of multiple disease
SIDCL2a PR S X E A A R S B [28]
SIDCL2b Improve the resistance of potato virus X and tobacco mosaic virus
SIDCL2d
TYLCV Rep,Cp Al s AL th - i i [29]
Improve the resistance of tomato yellow leaf curl disease
ToBRFV LRl R € ST [30]
Detection of tomato brown wrinkle virus
i T SmDMRG6 e B B B B [26]
Eggplant Improving the resistance of Phytophthora infestans and Phytophthora capsici
B CaMLO?2 i AR E [22]
Pepper Improve the resistance of powdery mildew
CaERF28 PRI [24]
Improve the resistance of anthracnose
HU S R e StCBPS0 PP [31]
Improvement Potato Improve the resistance of drought
of stress StALS P pibRE R [39]
resistance Improve the resistance of herbicide
StMYB44 UESE StIMYB44 25 1#% StPHO1 E£iA [41]
It was confirmed that StMYB44 was involved in the regulation of StPHO1 expression
i SIMAPK3 B3R AR L [32]
Tomato Reveal the heat resistance regulation mechanism
CPK28 S Ak [33]
Improve the resistance of heat
ATGI0 RmPiRE [34]
Improve the resistance of drought
SILBD40 R [35]
Improve the resistance of drought
CBF1 PPtk [36]
Improve the resistance of cold
SLJA2L TR A e RS PRI 5 AL ) [37]
Reveal the regulation mechanism of heat tolerance and fruit ripening
SIGRXS14 bl B ia e [38]
SIGRXS15 Improve the ability to resist abiotic stress
SIGRXS16
SIGRXS17
ALS P PibRE e [39]
Improve the resistance of herbicide
SIMAXI EPRFRE S [40]
Improve the resistance of herbicide
il o A R LAY StGBSS AR e 25 v B Ay L A3 [42-44]
Improvement Potato Reduce the proportion of amylose in tubers
of quality SBEI B H 25 ol LR L [45]
SBE?2 Reduce the proportion of amylose in tubers
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Table 1 (Continued)
W71 ) H bk K] EEINER N 225 R
Resarch direction Plant Target gene Target trait Reference
VINV FARAMC IR R [46-47]
Reduce the degree of low temperature saccharification
St16DOX PRAt e & [48]
Reduce the content of solanine
StSSR2 MRl Ze R & & [49]
Reduce the content of solanine
StPPO2 BRI 3 AL TR [50]
Reduce the degree of enzymatic browning
F3H AR [66]
Change the color of potato peel
it SIPL FEA R SR [53]
Tomato Extend the shelf life of fruit
CNR TR TR T [54]
NOR Extend the shelf life of fruit
SIENO B AN [55]
Improve fruit size
LIN e SRS [56]
Improve fruit hardness
FISI BiGu SRS [57]
Improve fruit hardness
SINVINHI P R STV PR A [58]
Increase the soluble sugar content of fruit
SIVPES P RS ATVA R & B [59]
Increase the soluble sugar content of fruit
SGR1 R MR AR [60]
Increase the content of lycopene
SICSN5B RERLgELERCEHE [61]
Increase the content of vitamin C in fruit
PSYI e M [62]
Yellow fruit
SIMYBI2 Frar o sk [63]
Pink fruit
CRTISO PR Rk [64]
Orange fruit
ANTI R [65]
Purple fruit
HiF SmelPPO4 R AT g AR TR S [51]
Eggplant SmelPPOS5 Reduce the degree of enzymatic browning
SmelPPO6
SmelPPO2 G R | PR e 4R AR R [52]
Improve plant type, reduce the degree of enzymatic browning
HAhfe 2 ks S-RNase [ 42 3 1 Make self-affinity [67-68]
PEIR G R Potato . e .
Improvement Sli H 225 Al Make self-affinity [69]
of other StDMP H 2255 Al Make self-affinity [70]
targarict)snomlc o SIAGL6 HPEZE ST Make unisexual solid [71]
Tomato SIAA9 HPEZE ST Make unisexual solid [72]
SIARF7 HPEZE ST Make unisexual solid [73]
SISTR1 HPEZE ST Make unisexual solid [74]
SP5G B4 75 0911k Make wild tomatoes domesticated [76]
SP
SICLV3
SIwuUS
SIGGPI
SP R Improve plant type [77]
SP5G g R Improve plant type [78]
B Pepper  PADI A 45 512 Make unisexual solid [75]
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RIFAERFE TR AR UL EE T 2 H 2 4
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