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Abstract

The Rosaceae family encompasses a wide variety of fruit tree species known for their strong adapt-
ability, excellent taste, and rich nutritional content, making them highly popular among consum-
ers. Plant tissue culture is an effective method for the rapid propagation of fruit trees. In recent
years, with the rapid development of gene editing technologies (such as CRISPR-Cas9) and molec-
ular marker-assisted breeding techniques, research on tissue culture of Rosaceae fruit trees has
entered a new phase. By leveraging multi-omics technologies, including genomics, transcriptomics,
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and metabolomics, researchers can more precisely control gene expression and metabolic path-
ways during tissue culture, thereby enhancing the efficiency of callus induction, adventitious bud
differentiation, and plant regeneration. Additionally, the application of nanomaterials and novel
plant growth regulators has provided new insights for optimizing tissue culture techniques. This
article reviews the key factors influencing tissue culture in Rosaceae fruit trees and discusses future
research directions, aiming to provide a theoretical foundation and technical support for the rapid
propagation and genetic improvement of Rosaceae fruit trees.
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2.1.2. SMEFBIHETIE]

M BUR BB TRt ) A 5 35 (R 45 SR = AR i I IB PR [T C R, A m R “tR—” £ 5
FERERAER AL, e 3 A RENEM G A KHE RS, 8 % 10 A RAEMSME AN 25 5 H 3™ 5 1)
IR s BRIE[S]LE T 70 BT A W 2= 25 BEIG FR N R I, B UM A 03 (80, 75 2638, 795 SRR,
9 A5 10 J A (REBLYS Y 42 1K 46.67%F1 81.67%, TfE 5 i AI~7 H o aISRRE, ISR RBUL, 7
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2.3. EFE

BRI (X O 1) 5 ZEARSE AL A KO B P R 8 SR S AT B IR R I v, SRR A RS BT SR
TR A BN o R IR — BT KR TR ETTER BRER. B 4E2EE &R A HLA
AT FIER . BEEBORKIRED, BB MM B, MBS RET, HR
B [R5 TR KRR B Y A U

R LRI WIS FRILIE R R MS B ardt, RIS IR o> 4o L4, ARSI 2 AME I
H R AR AE R KR, RS Ao 73 AR TR SR Z T, AR SRR . (3 o s

DOI: 10.12677/wijf.2025.142029 249 R H: 5


https://doi.org/10.12677/wjf.2025.142029

TR =

L7 BISMEARIR A R ) B L IR LR Dy MS 55 7R R 7]

AR AR KT TR I RS 2 IR MS BE 3L, Bl W2 BV T SR [15] 75 % B 5 4H 15 v 4 AR 75 BE AT 0
MR, it — KA HRBL MS KR 3/4MS. LS ¥EGE S, HECNES IR MS 853738, Hifk S,
TERCEE MRm BN . BEANE 75 BARYE 75 BRI A R & MR FE A E, il i e [16]5@
AR RI “HRK 2 57 WA fodE iR 7R 59 MS + 0.5 mg/L6BA + 0.1 mg/LNAA;  “455 6 57 {2
FOE 54 9 MS + 1.0 mg/L6BA + 0.07 mg/LNAA.

AR EE TR AL 2 R AT RO ER IR L () MS BRIk, IHh IR EE IR AT Ld /D Jo ML #honr AR 28 ALK iR i
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WREEIRNE, EFA LA 1/2 MS 1597358 1/2 MS 55 IBA Rl R0me & A48 B (8 7 B o A 3& 18]
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(3 ARE SR 1 R b — BRI R 2R T 40 6-BAL NAA. IBA %5, I TiF S @4 E A 6-
BA. 2,4-D. NAA l TDZ. 6-BA 2 HIMAM 2 5%, |2 R T 3R A 2R 78, MiEKER
NAA 5 Tk 2R 35, FRoetEiom. wlunsysys & (710t K, 0 6-BA Al NAA 1T DLE A
a A7 R . TDZ B\ R EARAE ) G385 77 v i 1 f s ) — P S At i 4 R i [ 21],
W R HAERE . BB A A € 215 S R HE 6-BA IETER[22]. ARGV T TDZ Al BA X2
A A . S5 RN, EIEEIRE R, TDZ th BA SHRRIMZS I A 2 215 S H0TE PE3R[23]. 1AA I
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VR, FERGEBARICHZ CRISPR-Cas9 & RIEHY) B M A LI 77 h AT T IRK AT,
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AT BEAEH . WH CRISPR-Cas9 5 A% 3 5 (Malus domestica) 3 K 41 H () AL AH 5 36 [ (MAPG 1) i3
T9miE, o R I EZHALIEE 5 [29]; A CRISPR-Cas9 $7 A X} i 4¢ (Fragaria x ananassa)Ji 5] 21
WG K B A G EE R (FaTM6)IEAT e, JB S AR I tH A8 . A2 RR SR [30]. IX LURF Fi 25 R ONFEAH
LR IR AR R F B R S B PR G B R R P AR, 4 v PR AR BRI T A 2 it 1 T R

Fritbz 4, CRISPR-Cas9 # A AT AR T3 Sl A AR 2 2355 F5 A OCBE IR RI D REATE 78 o dnodl ik 2
AR 24 IR SRR, MR T X S (1 RIE 5 @ H LT R ANEF IR R, Rk
BB IR AT[31] o BEAM AT R R R I RO S HERf I, P SRFH 2 BE ) g DA 58U, B
TR Cas9 A4 (U HiFi Cas9)yai/b it ¥ AN , AT & e 2= DR G PR AR A 1 o 30 W 36 B 99 KA ek B 2 A
i#1% CRISPR-Cas9 ZH 11, 7E ek /> 2 453 73 1 [ By 28 i 300

3.2. S FHRCHBEMRARESHARMELEFRHNRA

Marker-Assisted Selection (MAS)$i& [/ 7 T-Fric il B & ME A, R R %R € IR DNA Aric 47
B, e SRR A T B AR o S AR S SR R AR TR, AT S S A
R AERE R, DA & i

B, ESFERBELRETR T, TN R AR C BRI GE 1500 A S B R bR i, s
H ARG TR P BT B A BUR TR [32] . FERREIH SR TR, 0 FARICBOR B F 0 8 55 5 52 i o
FHORHEE BRI, AT ERAS B0 R SR S b o 1) P AR AR [33]

FEL, RIS FARCH B E P nT IS0 SRR 5 2R TR AR O A TR o MR A A G ) A A 4
UG ANASTE 2 73 A S5 AR T T 18 iy O AR ) B R R, ARG ZH 23 9% 2% A1 [34]
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B HE D22 B A MR 2 S BOR BRI A e, BT U N S A 2 A 1 AR A SR 2 5%
FrIER R IEAACBHRIE RIS, 2 A2 HOR W H DR AL TR AL .

3.3.1. ERFEEF¥

R PR A 5 B R 3 0 3 AR AR 4 B BRI 5 43 W, P HE 5 A A DR I B TR K 5 1R A o
5] G 3 sk xof 3 SR R PR 2H 1) 40 B B S A LR T RN A 58 ZE 40 A S5 WOX AT LBD JE R 5% » ki
FI A= A5 8.2 TR 55w I 56 R 3R AT T R VR AR LTI L AE 4 55 b i BARAE A, 9 anidiad KEGG Tt
WOX 1 LBD 3 [K 5 1F 41 i 43 24 5 404 A B I [35] 0 ik S8 JE IR BEAT 40 T /K P B M 5 B 1 0o .41
BRI IEAT AL .

33.2. ¥REAF

e A R o T R B SR R P R R SRR, T AT 5 @ H TR AN ZF oL B bk
FRAEAR SR B G BEER AT A2, ) aril i R 2 U IR h K e e L2 0 A, T DUR IS Al 2 5 4y
AR SC B R R IA AR A s AME I ZBORIE W] AT SR A 4L h i BAR IR B, VU IR R TT
Lo A SR O fcHiE [36] -

3.3.3. R

AR A 2 A A AU FRAR M = AT RERS AR IS 5 A2 R DA B A 2 ZE oA A AR
WHE . WA 2 o W7 o SE SR AL LR 35 B AR AR P2 & O R34 T 5 @0 U BRI A 8 2E 401k
HREFEE, AL S IR A IR K B R [37].

TR R B OSSR A5 B A DA B AR A R A PR T IR S A . B R R RS A R,
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WHARIRAR MR, JFt— PN RPE T B R,
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