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Abstract: Alternative splicing (AS) is a critical post-transcriptional regulatory mechanism in eukaryotes, and
significantly expands protein diversity through differential modification of pre-mRNAs, playing a key role in plant
growth and development as well as stress responses. This study systematically reviews the research progress in
defining the regulatory function and operational mechanisms of AS in plant responses to saline-alkali stress. It
analyzes how AS participates in physiological processes such as ion homeostasis maintenance, reactive oxygen
species (ROS) balance, and osmotic regulation by modulating signaling pathways including the salt overly sensitive
(SOS), ROS, and abscisic acid (ABA) pathway. This study investigated the potential role of AS in the formation
and transgenerational transmission of saline-alkali stress memory in plants. Furthermore, AS reshapes splicing

patterns of stress-related genes, thereby influencing the establishment and transgenerational transmission of stress
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memory in plants. Future research employing RNA-seq, RT-PCR, gene editing, and bioinformatics technologies
can further explore the mechanisms by which the AS regulates plant responses to abiotic stress. This will reveal the
key roles of AS in plant salt stress resistance mechanisms, providing new theoretical foundations and breeding
strategies for genetic improvement of crop stress tolerance.
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mRNA R 55 32 0 7T, 5 A~ 35 PR R A8 2 i ) A= ) e 4% S 0 2 1 BT AR A DTG o A ) R A% A A A 22 8 1Y BR
B fEAEY R AS I 32 R HE 9 & T R B (intron retention, IR) (Ah & T Bk B (exon skipping, ES) \H 4k
1 F (mutually exclusive exons, MXE) LA K 0] 28 57 /3" 55 4524 i (alternative 5’ splice site/alternative 3" splice site,
ASSS/A3SS) o BIF5E & B A [6) 38 B 0k 56 M 0F #3010 00 & A 00 R B A W) R R M 7R SR T (Arabidopsis
thaliana) . EK(Zea mays‘)%"rf*ﬁ%qjIRﬁttﬂilﬁj(é’ﬁwﬁfv?o%),ﬁﬁlﬁ]%*”'luESjvﬂE(é"]SSA)ZW,L?F%#T
FIE 5 0 I X B 5 i 300 1% PR S 7 P 5 SR DDA G
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Dyfe Stk VRF1-AST Il VRF1-AS3, Fi# 98 15 FF AL ], J5 & B s be Sk 5 59 — O i, i i 77 AR 3 SR A ¢ 1k %
i (premature termination codon, PTC) A4 , 28T LA 7 1Y B fi# (nonsense-mediated mRNA decay, NMD )i
A2 T VR PR 2 A, 5 BT R DR RS A AN Y R AR AR A A T, AS AT A ) A A [ 3 BE
KAMFE ﬂ*@é%ilﬂ FRAR SCHE 1A D RE 55 05 M, DT o R0 T 300 358 A B iy s A A8 Ak o /INEE (Triticum
aestivum ) 753 N = {38 1, TaHSF A6e[ #4K 78 #% 5% A F (heat shock factor abe, HSFAG6e) | £ A 48 57 4% it ;= /=
mﬁmﬁ%%AﬁTﬂBmo%Wﬁﬁammmmwmmmﬂ>H%mHM%%@@Fi%mJﬁﬁ FHY)
TE N M 38 IR AR . 7E K B (Oryza sativa) ', AS AT 38 i 56 B 55 3 [ F OsRS33 (rich splicing factor 33) Fll
OsRS2738 14 5 /K F Mif ZE M . b4, /K R OsIML[ A & AH & MADS £ % 1 (infertility-related MADS-box
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1 F RO 22 5 B AS IR 5 AR Wit $h MY B AE AR B T 4 B Rl s K22 (Hordewm vulgare) A7 725
LEg AS P ¥ HLE , HoDRF I i 7K i i, R F 1 (dehydration-responsive factor 1, DRF1) |3 [F i AS = 4= 3 Fh %
SEAS, L AN AT % AP2(APETALA 2) G205 5% 5% I, 1% 50 0 B8 11 2 R Il 36 o 17 19 A% O R 70 5 53
W) AH L, R A AF ) DR R 0T 7 e 3 2E 05, G ALS e iy B L R DR A o) e o L8 - A A G R R A B 4 R 4
AT 344 5 B iy £ A5G R A IE N R AE AE R 1 o B AN R IY (Thellungiella salsuginea) 7 200 mmol-L ') NaCl i i
T, TsHKTI[ & 36 fE 80 8 F %% 32 15 H 1 (high-alfinity K™ transporter 1, HKT1) 38 i AS /=4 6 5 432 48 & | H
H1 TsHKT1-3 5 TsHKT1-5 A JE 5 AF &2 45 1, 38 2o B AR PR Na ™ W% Wi 80 % 248 8 L 9 Na' /K F i 5 5 4%
(Populus euphratica) VE Jy # A B Th A AALY) , H PeuHKT1 ;3 3 H 38 3 A3SS 57 % 7= 4 PeuHK T ; 3a 721K, i%
AR R AT R B R BRI R R AR AT R 0 KW cRe ) L i — R R AT
1.2 #hribif 5 AS ey -5k

BRI 38 BR 5| A8 3 5 B W aE A 8 254l 42358 pH 5 Wk 8. 5, i pH A F 2 W VR A ) AR s B B 555 1Y) TR k-
i, A0 AR 2R 60 OC 3R 1Y BE R R A, S B VB AR AL T IR U R A AL T i — 20 R SR = a1
A0 % Bk R 30 %) e S AT o) L R 38 BT Ry A % G T AR DGR ST MR BE L AR T ER A B BRbR I8 R S
ASHEHMEMIF T B B . WF5E KBRS (Glycine max) TEMR TR AL WA F ik B SR F - 3 4L H 913 5 1974
25 AS EE, A BT HR N F GmRSZ22 38 i3 AS 7 A2 1 Dy BE AL M T 8T ST AR AL i AR 4 e % 7 NAC [T
3t 43 2 818 M (no apical meristem, NAM) ; )l B IF 4% 5% #4006 I 7 (Arabidopsis transcription activation factor 1/
2, ATAF1/2) ; #4k 72 4 (cup-shaped cotyledon 2, CUC2) 1A GmNTLY [ 5% 5% A T 9(transcription factor-
like 9, TL9) ]/ 4 AS A5 0K 8 #5235 i W 45 9 o & 5 W5 2 K W (Glycine soja) GsSCL30a [ 5 ff 52 N 2 1
(scarecrow-like protein 30a, SCL30a) ] AS HA7 il Fr 8 A8 P , H pre-mRNA 1 & & 5F GAAG HE 7145 31N
T B 30 R RO S BT 4 2R R RE M Y B AR A, HZ 0 R A2 GsSnRK [ REBE AR K -1 AR G HE IO 1
(sucrose non-fermenting-1-related protein kinase 1, SnRK1) ] A4 fR 4k 8 #5170 (H 45 1 2 002, i 1035 S 19 AS
WV KA B, R AP2 3K 9 bp (/M 1B 1Y 26 51 Bk 2 AT 3 5 HOG 3 b 38 () TPk AN B Y
NP5 N B AL S A TE AR, BLZ AN B 00 2 R Sk 2R O A s H o B 3 1 BT B 45 A L A BB R S
P T K G0 R B 38 AT 37 B . ER, BT 8 RS T AS BRI ST AT IS T R e (R B4 i 0 AR Xk
71N KB TS AL A B AR TR R A
2 HEBEFHNESERSEEFEETENBE

e SR £h U (salt overly sensitive, SOS) | {if 74 % (reactive oxygen species, ROS) 5 i #% iz
(abscisic acid, ABA)#ﬁ Co Wi 7 368 145 3 280 1l 50 265 W 7 O 286 1% ST A SR 9 ke B ALS T Ao 9 3 B O B AT 43 1Y
YRR, S ) B EE S M2 I AR S — B Y X m] A 5 A R
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WK B %Yﬁiﬂ?‘Na’ﬁl\ﬁF'ﬁ%@T TAS{’E%]?‘Q%E‘J%%FW%M%‘J IE AR ST 208 % T 2 G A B e i 4
SOS il % 2H 73 B 55 $e R 70 14, i — 25 00 Ak B8 i ae R AL TR AR R R Na' 0] 2o JE v B BH 2

i (non-selective cation channel, NSLL)LAH@V‘] %l?’iﬂ@ Ca” e BTt i o AR BT Ca® MR ER W30 T A
EﬁTﬁﬁﬁ¥,TLxW%9§%@4IE@Fﬁ?ﬁﬁ:—ﬁﬁﬁﬁ%ﬁ%@&ﬁBﬁ%lﬂ(calcmm-dependem
phosphatase B-like protein, CBLS)HE{’E%E‘]%‘(E@(CBL-imeracting protein kinases, CIPK) 4% , 55 — J7 Il 1 55
M 2 1 B (calcium-dependent protein kinases, CDPKs) , i 13 94 45 20 i 42 P9 B 300 5 55 DR 18 3 1, 8 1 s sh 8
J2 N PR i e s B PP . Horp, CBLs 45 CIPKSs 1 HAE S SOS 38 B0 19 4% 0 315, 76 JFU IR Na ™ /H ' 38 1) % 528 1
i, SOS2(CIPK24) %2 SOS3(CBL4A) i 5 % /E H B & (B M Ak, 9T 5 SOS3 45 ik A & i, 36 1R 3 75 T i
SOS1 1 #Y 3¥ [n] 1z iy D) Re , DT 3 S AR 9 X7 36 88 I etk o AS 38 1 X SOS 38 % Hix 28 5C 8 5% iz 25 11 (1) pre-
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mRNA HEAT 3% £ 1 55 4%, 00 Ak I 2 68 8 S M 80 3R A R0, DA 5 A 2 1 R 2 VR 5 RS T 0 0V 1 L TE AR AE
(Gossypium hirsutwm) W W E& W38 932 B2 o, GRSOS2 A7 W FP Al S Bk BY 20K, 2 SR AE 1Y Na ' /H ¥ ) % 12 2R
F (Na"/H " antiporter, NHX) & & I & ¥ — @ ME ™ . NHX A5 09 40 BR 20 7= A 09 H i Ab 2 06 B2 fish & Y00 8 1
NHX {f P, i #F Na" 5 I3z 4 , 5 17 41 F Na™ () 70096 B9 25, DA T $i oo A T e P o /KRS vh W OsNHIX T pre-
mRNA G BF AS 72 3 S A A, 530 8 S5 4 4R AT 3 i O AL T Na ™ IX B AL BE 7, 55 SOS1 41 T (14 i 4 Na " S HEJE B
BIA] Sh [ 14 5 Eh M 48 F (Setaria dtalica) fE R 3A R 5 35 & 4R SOS 5 CDPK S0 #% , I & 3L 5 1 £
PE 2% U1K 26 19 SICYP19 [ 41 i (5 % P450 19 (cytochrome p450 19, CYP19) 1 B 4> 5 4% 78 /K SiCYP19-a Al
SICYP19-b™" . b Ah, 5 16 5 040 M 5 05, 1 ek 25475 5 09 48 i 5E 72 28 11 (radical-induced cell death 1, RCD1)
I D BR OB A g1 R By A A B ok DR oA M BY B K B 0 A 4 /D O % BB F1E (small nuclear
ribonucleoprotein E, SmEb) Al K5 # 8 # H3h 3L N RCD1 1) AS, %7 SmEb I g % ,RCD1 8 5 Hl & H 5
SOST %5 HE Na™ 5 8 118 P T B (0 A ik 6 SO ME 10 38 0 = i — 2B R 98 R 300, ALS Xk 0 Tl 360 e 37 1) 90 478 36 4E
R HN T A S 5 P M 25 M 2 . W 22 2 2 (serine-rich, SR)f FIAE 4 & BE & 5F 1Y pre-
mRNA A28 8 12 ] 5, FE 00 A 5t SR45a 1 R 38 Tl i AS ) 4 SR45a-1a 15 SR45a-1b WiFl A2 {4, X W) 42 A
A5 mRNA NTIE & A R K 0 2043 18 45 45 55 1 20(cap-binding protein 20, CBP20) TAE , ¥ mRNA i 5 55 3 33 72
R, 70 5% S8 o /KT 51 99 6 1 36 mi 07 190 267 5 1T SR 1 8 1k D0 308 o0 9l 1 e 08 4 B 422 TH 1 ' 22 % IR B 422 IR 1 4 %
F i 8 A 1L (serine-rich splicing factor-related matrix protein 1L, SRRMI1L) , fifi i R 45 G2 F F Y W H A10
(nuclear factor-Y subunit A10, NF-YA10) Y pre-mRNA 5| S HIEHI 07 4%, W F # I REE R A NF-YA10. 1 /9
Rk AR R PE— 5 NF-YB NF-YC 413 00 NF-Y 52 4 04, B H M0 iz i £8 56 K 9 %35, 5 SOS 1 IE i
P IR] e [ 38 58 P R 038 T 32 M o 2 DT IAR AR ) N R BB B, SOS R 5 iR A2l 5 Na A S B TR
B8 it AR LA I AS DU AT $ 1] R 45 SOS 38 8% 41 43 55 #2255 4 R F0ME Kby i 5T 1 DR 0 R 4 W 4L i — 2P
P Ak ER 30 8 R AL A
2.2 ASRAEROSfZEF#E %

EhBhE T AR A0 2 R AR ROS B & R o 1k A P 4R A S5 S A O, AS 3d aa T 2 45 BT A1k Bk 1A B
FE AR A ROS {5 5 18 B% , RS MEZERF ROS F2ZS , A8 W 07 % £ 10 30 4 (it o 2 OR B, 5L (A I8 428 B A2 T DA 422
FESESMHEWAYEE I, B 5, AS ATl i B He 00 be 8010 A5 R Y 85 e 503 3807 28 T B RF 5 1 3 e AR 1A, 3
i ROS G BRBE J1 . HARKTE , KE (Manihot esculenta) W 55 $: 1 F MeSR34 13 ik | G . 35 12 T b S AL il L
A i S A S 1 (catalase 1, CAT1) 58 & ALY AL i 2(superoxide dismutase 2, SOD2) [ 5§ #E20% , ik 2> 1
T ROS (YRR 3 1 48 TH A bk (0 5 £ A5 48 F o SiCY P19 3 X5 5t AS 7= A (¥ B 2728 & SiCYP19-b, AL
T B 2 R A A DG B L TR AL B b -5-FR iR A B 1(A'-pyrroline-5-carboxylate synthase 1, P5CS1) F 3 ik LU i
B T RE T, 140 BE O P A Ak i D BT IR il R 1 A Ak 0 B 1 (ascorbate peroxidase 1, APX1) 3Rk, AWEHEIEH T
> ROS BB B 1 (Populus tomentosa) RS ME 52 &R $ 8E 491 (basic leucine zipper 491, bZIP49L)
K 28 AS F= AR I DI RE AR AR, AT 45 A ROS 18 BR AH 56 5L X 3 S AL W il 5 (peroxidase 5, PODS) ()7 81, 4
HEILHE SR IR — 2B 3R AL ROS M BREE 1 X e ffF o8 e B, AS w3 i B 1] e 4 £ 3 B ik P9 0 o e s, B
2 5 T ROSTREMYER: . AU, ROSIE S5 AS BRI AR s /F F, — % 0 8 o 22 25005 L iR
[ ¥ (mitogen-activated protein kinase, MAPK) G 2 W B B 1Al G AL . #hhia & i s B 2 ROS &1
S s MAPKKK-MAPKK-MAPK {55 205 (18] 1), 3% 90 S vy i o 6 2 Ak A8 1 T 3 3 432 IR, 3 T 3 42 it 48U Ak
P AS B B O ROS 15 bR AR DG 2R 11 1 B BB M 2635 5 T A 28 v B9 12 IH - MeRS40 iy WF 53 i — L g 7 17 3k Fh
T 32 A ORS 40, MeRS40 1] 3 i 5 57 32K 41 4 MeU1-70Ka/b H A, i 5 53 85 A & pre-mRNA A9 57 822, H =4 11
BY 75 1k MeRS40. 2 g il MAPKS6 (976 M, T 55 ROS {55 5 L AE &R Whaft 45 R T, MeRS40. 2 (1 4 B £ A1,
X A A AT A B X MAPKG 9 30461, 6 MAPK 2856 S by 1 % 34006 , 1F 73 3% ROS Y BRACR ™. REIER MG AS
XFROS B2 25 14 ] 55 522 90 o 42 ) 458 0 AU A Y 57 422 5 38 ok MAPK 20K & ROS {5 5 1Y BUE B§ 42, 7l # f f ROS
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Fig. 1 Salt stress response network' ™

NSCC: 3% 5 #4 B 2§ 7 i i Non-selective cation channel; ROS: {if {4 % Reactive oxygen species; MAPK: 22 % Ji 5 1k % 1 ¥ if Mitogen-activated
protein kinase; ABA : Jii ¥ iR Abscisic acid; Ca®" : 4585 F Calcium ion; HKT1: $1 % iz 4 [ High-affinity potassium transporter 1; SOS: h # i 2% &
i Salt-over-sensitive protein; NHX: 4 & 3 #t #5 4 Sodium-hydrogen exchanger; CBLs: 45 J# i % i B #% 2% ( Calcium-dependent phosphatase B-like
protein; CIPKs: HAEZE F1 I # CBL-interacting protein kinases; CDPKs: 454 #fi 2 1 ¥ # Calcium-dependent protein kinases; SCaBP8: SOS3 24545
4 & 11 SOS3-like calcium binding protein; ATP: = # B2 B # Adenosine triphosphate; ADP: — #% 2 Bt # Adenosine diphosphate; Pi: J¢ #L i 2
Inorganic phosphate; PPi: JEHLA B2 Inorganic pyrophosphate; PPase: fE#§# i Pyrophosphatase.

2.3 ASAE ABAE 5@ %

ABA VE AR AR Y38 A %0 38 B, HAR 5 B 21 40 32 B AS B IR HE o He sk B R W], ABA AL BN
AN AS &K BB, 75 KO e T AS SRR 43 Y 0 R AL RS OF AIDGCRIAL [ TR iR 45 5
fIE 2 B X J8; 14 25 2 1 (digeorge syndrome critical region 14-like, DGCRI4L) ] XF F 4 £ 48 97 8 43 oy 30 it 52 4 A0
ABA T 7 HE R A R 365 5T 45 00 PR S A AR A T Y DGCR I4L 38 2o 98 47 e €0 57 8 % 52 5 W) I 5 SWI3A
(SWITCH/sucrose nonfermenting 3A, SWI3A) i 5 #2 | W 35 14 9 £ W IO 52 Pk o 58T B 98 % BEAR A8 il i ABA
o B da R — A & B R R B GhTOPP4aD-GhRAF36-GhABIL (type one protein phosphatase 4aD,
GhTOPP4aD ; raf-like kinase 36, RAF36;abscisic acid insensitive 1, ABI1) BE 18 1k 1] 36 % B2 40 4 1 )8 32 A8 46 X 5
360 5 N ER R E I S ABA BB 1R 1T 00 2R 1 B R il 2C (protein phosphatase 2C, PP2C) F M5 0™
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PP2C F % 8 2 a b1 ABA 5 U 4 1 (hypersensitive to ABA 1, HAB1) % 2| 8§ #% 1 F RNA 25 45 % H 25(RNA-
binding protein 25, RMB25) /1 AS, Al 3 b H1E 7 2y g 87 #2742 K HABL. 1 F 2% D e 8 38 K HABL. 219 1
1k AL 0 ABA (Y RLZ H TR0 H 2 RS 5% BRI . 1A, ABA B8 1 I 4%
bZIP NAC . MYB/MY C 2 5 Jik B 4 s R 1 3 15 He 4 ot ER AL (PR 1) o o S S DY 7 i Dy B R 2 v, 26 4% 7 B9
B (1 A 52 W7 B0E 55, B % Th 48 58 Hh DZIPAO B i IR 7 A T R B AL A 2 f R W8 R G RO B
(Scutellaria baicalensis) () MY B ¥ 5 - SOMYB13 ] LAy A 4 o ml A2 59 432 S5 A A%, 368 2ok 8 428 255 0 1) 5 o ) 45 A
IR PE . AS G IREEAE S OF [R5 P4 ABA SE % h 22 AN AL o3 0 BY 5 2 L DT S BN B3 R 2 1 R A b
BTN SR & FIAE N — A X RS 5 6, T8 20 2 8 42 At B 4 PR 0 R AR B 4 Hﬂ;mﬂﬁiﬁlﬂ%ﬁiﬁwﬁ(target
of rapamycin, TOR){E 530 B4 5 ABA {5 530 B e 15282 , M T 5 80 1 200 602 KA 36 i o
2.4 ASAIE BT T T

BPEER B0 R AR TN X8 I s I RS T RE T RS 8 A i T B R pH a8 K ik R S ER R R R
TR A UL ST I e 20 R T A SO R 32 A A2 5 W R i A pH AR Ak R p HLE S 0 4 R 52 1R B8 RGF 1-RGFRs
(root growth factor 1-root growth factor receptors) 14 #H H./E JI , If %% T fi¢ #f Peps-PEPRs (plant elicitor peptides-
plant elicitor peptide receptors) (¥ 284 &, I I S8 BLAE 546 2 BB a8 & B HCO, /CO, BRI m pHAIF 5, K
SO A T AN ML B B S AS AEAE BB QIR A W8 I B 0 B A TR P 4 o PR B X — i R R AR Y
AS Fi 2 F 7 A A T GO G HE L T AER AT R X — W R R R AR S M P R IR AL 1B 1
50 T B R T RL L . TEEFAE R TR R BT — A S A R 3 A R GsSnRK1-GsSCL30a,
GsSCL30a j& — D H Z A RNA 374 [ 7, B HEB XS [ & pre-mRNA 35 30 A R GAAG 7 N & 7
Ve PR B 4, T U8 P2 B mRNA B9 . B B R, 22 BIR /7 & R 1 S GsSnRK1 RE % i ‘@*W&ﬂﬁ
1B B H2 0 GsSCL30a iy BY 5% M. FEBUID I T, GsSnRK1 #1715 5 300 , o5 11 B R 1k GsSCL30a, 14 5 X}
A B J HF W B R pre-mRINA (1% 57 He 0%, W 35 2 TG Sk DR A 4 Y T B AE 0° o IZWFSe 48R T 4R 1 R I o
W TR B 42 DN ok B4 3 SR P30 15 5 5 AS R Y o0 T o A a8 Sk R R AR R U R W AE T Y 4 Sk D 4R
AS Gy BT KRB, BT 3 T GmRSZ22 R 5 P F GmNT L %5 5§ i 42 1 1 A Bl %% A 38 10 s 3 v 3 4
R WIAE M0 A7 AS 4% 9 B2 2% B9 A5 5 RO 2%, L0057 12 X 1 15 S B e {5 5 8 1 ko e v 4 L ﬂﬁﬂ%"’?{ﬁ?
i 30 o J57 DAY % B 2, TG X A 40 1 2 3 2 A T 2 A, 2 B L AP T

3 EERME NN IR FE TR RER

FE 070 A S0 E A b B BT I 6T 6 B0 3 1% 355 0 1 AL T, R T R R A8 O Bk T PR 2% S R Bk 3B A2 800
7 R )i 3 e v, 2 éﬂ'ﬁfbﬁf%%?’iftzﬁﬁiﬁﬁ,*ﬁﬁ?ﬂ]ﬁﬂﬁ%ﬁikkﬁE"J*HJ@%E 3 —J7 T P
PO 3 G AR T S A TR AS RS B R 4 S AL 2R T BB 2 R 0 AR R R P, DA TR R S e N 2 B
o WFFERB, SRk In Tlﬁﬁ‘*ﬁ%%ﬂ@* AS FE R A AR R 2~ 34 I i T oK AR EE . DU R R IR
SR [ i AMIF I R O TR BRI T A9 AS FF (K 1), ArSR45 38 it H SRA5. 1 W0 B Ry 57-ME 1 45 SOS 3 s 56 4
DRl P B 4, £ N S0 HE B IR0 X B Ak, DT 26 45 i P9 B8 AR 28" 3 ArSR45a £ £ ik 30 R 7 Az 11 195 b 57 422
A5k (SR45a-1a/1b) v 5 i & A (R % 0 240 53 CBP20 BAE , H rft SR45a-1b AB 34 98 & & K 45 & 52 M, U W] o8 42
£ 38 A% 0 T F 1 pre-mRNA N T #2175 AzSR346 38 52 Ak IR T1 3 PR A4 B85 32 8508 S mRNA Fa g 1, 18 ik gk i
iz AR B DL SR SR M 38 R RS R R AsSSAD I ABA M U (1 (super sensitive to ABA and
drought 1, SAD1) ] fil AtSKIP[ SKI H /F # 14 (ski-interacting protein, SKIP) ]43 51| iz 42 /&5 ok 360 AH 56 3L [K Y 55 322
RN S 55 0 2 7 SN B AR 0 S5 F R pre-mRNA (19 1E 8 1T A R PR 3 B BT R AR 1 1 (salt
responsive alternative splicing 1, SRAS1) 4% /Y E3 72 2 4 12 838 1 5 1 5 B i 08 A2 V8 92 39 32 R 7 3h 5 45, ni
ARCD1 14 BY #2228 UK 0 i /0 40 M B2 77 1 HE 1, ) 4 e A A Tl . 6 HL A For , AS )R R B0 2 FE ALY
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Table 1 Genes involved in alternative splicing during salt-alkali stress responses in different plants
YFh N SRR R /AR DR Jifie 27 3CiHk
Species Gene Splicing isoform/form of action Function Reference
BRI A1SR45 7= SR45. 1745k Produces SR45. 1 isoform  SR45. 1 T3 aof 17 SOS H [K 6 ik LA 43¢ il B 78 48 A8 7> i [44]
A. thaliana . The SR45. 1 isoform controls ion homeostasis and confers salt
tolerance by regulating salt overly sensitive (SOS) gene expression.
ASR45a P HETIRNAE PR SR45a-1a Fll SR45a-1b Produc B4 T SRASa By PIAAL ARAR AT LIS CBP20 JERMEHT, # g [27]
es SR45a-1a and SR45a-1b isoform IFZFhER A A% O I F R RN L5 2. Two isoforms of the
splicing factor SR45a can act synergislically with CBP20 to regulate
the RNA processing of multiple core salt stress factors in A. thaliana.
AISR34b VTS EEAL R 97402 5 mRNA FoE P Regulates 3 ad IRT 1A% 5Y 422 S M AR #F IRT 1 25 1 AL E Promotes IRT1 [45]
splicing and mRNA stability of target genes protein accumulation via regulating the splicing and stability of IRT'1
mRNA
AISADI A BT H30 % Regulates splicing efficiency I i b Tl a6 np 7 35 R (1% B 22 8%0% Improves the splicing efficiency [46]
of salt stress response genes
AtSKIP 2 53R 414 Involves in the assembly of VA& 2 3L PR 413 [ P K i a6 n 07 35 PR 194 36 43 B 2% Regula- [47]
the isoform tion of alternative splicing in numerous stress response gene across
the entire genome
AISRASI 71 SRASL. 1 HISRASL. 287 fk Pro- % COPYfF 5 & A R4 SA(CSNSA) 1 2R 117 Regulates [48]
duces SRASI. 1 and SRASI. 2 isoforms the protein balance of COP9 signalosome subunit 5A(CSN5A)
ARCDI  7#4:RCD1. 1M RCDL. 2 B #2735 {4 Produces  RCD1 {14 B #2738 A ] 3 £ 7% S (9 40 M 5E T Splicing isoform of [26]
RCD1. 1 and RCD1. 2 isoforms RCD1 reduce salt-induced cell death
TR OsNHX1  Pre-mRNA 54" A 3Fp A5 /& Pre-mRNA i Tk ARG 5 ZR i R M5 Lines overexpressing the iso- [24]
O. sativa splicing generates three isoforms form exhibit enhanced salt tolerance
Os- 7 AERR O G PE R OSMAPKSa WA Pro-  OsMAPKSa 1] LAY 36 6 43 Wl (9T 52 % OsMA PK5a enhanc- [49]
MAPK5  duces the OsMAPKba isoform with retained es tolerance to salt stress
kinase activity
OsIM 1 77 LR PIAR DI AR 23k B 95 4272 1R Produces two %ﬂ%%% l"jif’ﬁhﬂfiﬁi B ’ciﬂﬂﬁ | AR 2 [8]
functionally differentiated isoforms S 70 AR O I Sk 8 I £ 84 S R 43 i U fK . Maintains chloro-
plast energy metabolism homeostasis via intact domains ; Optimizes
energy allocation through isoform degradation or feedback regulation
under prolonged stress.
o HoDRF1 7= Bl ér P25y BRI D) B 75 Pk Produc— BRI $ 5 Tl ik AP2 55y 52 67 i 1 WO EG BRI (15
H. wulgare es two functional isoforms containing the AP2 38 Y i ¥4 TR A% 05 47l % . Both splicing isoforms exert transcrip-
domain tional activation through the AP2 domain, responding to the core hor-
mone signal pathway of abscisic acid in response to saline-alkali stress.
BT SiCYP19 7= 8§ 348 {& Produces splicing isoform BY AR PR T LA v I R o e A R R M TS PR BE 1 . Splic- [25]
S. italica ing isoforms can increase proline content and promote reactive oxy-
gen species (ROS) scavenging capacity.
k7 Peul- PR PeuHKTI ;3 W 0] 48 3" B30 5 Gener- 3 ik 80 A8 4% Fry I g 5 5 ot 98015 552 B R 4t 43 IC L A Ak o090 88 - [17]
P. euphratica KT1I1;3 ation of variable 3" splice sites for Peu HKT1;3  ##£1 . Optimizes energy allocation and reshaping ion selectivity
through degradation and feedback regulation of truncated isoforms.
NG Gm- 72 AR 3 35 K Produces splicing isoform DY AR R HOE PR AR T B R 46 Splicing isoform activates the anti- [18]
G. max PeNTL9 oxidant scavenging system
GsSCL30a  GsSCL30a BYHIH T %I A B #E47 57 4% The GsSCL30a 5 GsSnRK1 B [7l £ FH T 34 i A b () T 3l 5 GsS - (19]
splicing factor GsSCL30a undergoes self-splices  C1.30a synergistically enhances plant alkaline tolerance with GsSnRK1
GmAP2 GmAP2 3 F Wi 8 ISR Microexon  AP2 3[R H AN i 7 1 Bl 2 8 ol 1 X3 3858 59 BTtk Deletion of a [20]

deletion in the GmAPZ2 gene

microexon in the AP2 gene enhances resistance to saline-alkali stress
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23 Continued Table

L0 BN SR IR /AR DB X Jifie 27 SCHk
Species Gene Splicing isoform/form of action Function Reference
[EE - CdDHN4 =4 CADHN4-L il CADHN4-S Produces Cd- & 25 W {I% i i 5 75 U A1 386 A 6 77 Significantly reduces elec- [51]
Cynodon DHN4-L and CADHN4-S trolyte leakage and enhances photosynthetic capacity
dactylon
IR T, sal-  TSHKTI — PEPRYETIH 74 Z IR Alternative splic- M EAEE & A # Na" /K- Forms an interaction complex [16]
suginea ing generates multiple isoforms to regulate Na™ /K™ balance
S ERTIITA 1 <8 7J<$a OsIM 1 7= Wi AS SE R, 7 T 5 55 3 S5O K R i Bl op sz 3 W 3a 9 22 R . OsNHX 1
E’Jpre mRNA i 3 5 £ 0F 59 3 77 A= 3 Bl S 4 (R B4 9 i £ PEY . OsMA PKS 3 3o 16 #8 P 8Y 432 7= A 2 35 0 75 1k

£5] ()%MAPKSa]E’“F”Emlﬂ?’ﬂﬁaﬁi"ﬂﬂ (T 32 P K% HoDRE 1 AS ;7 A gtk AP2 5% S 0ns I 1
R 45T U0 FBih 38 e 1 PR Y 63K 5 4% SiC Y P19 1Y 5 45 48 U8 o 32 5 il 220 B2 7 2 1 ROS 15 BR BB 7 , DA 3 it
it 30 s B A PeuHKT1; 3 18 3 7 4 PeuHKT1 ; 3a 7% P A8 8 T e FE 0L, AL Na /K575 16 5 4 (Vidis
vinifera) W, VocircABH W i i ) 6l H 5g A& 5 W VoABH 1 pre-mRNA IE % 89 2 , T 48 h 5% £ N s
(brassinosteroid , BR) {5 %5 i [ (1 4% 5 , iF 10 52 0 A Bk 1) £5 Wl 360 T 22 15 B 58 KB CdDHIN 1 8 122 75 143 3 0
/U B i S5 95 U R A6 5 6 A 2R G0 50 B PR B SR A0 B e vk Y s b IF TSHK T1 W3 i ASﬁ/ﬁEIJJ @%EIE i, 4%

Z 5MPr Na' /K = sbah, 785558 i 0 UK R S PR A RR I T £ i AS V4 T A
B BEIL R . GmPeNTL 9 B 3278 (380G 90 S8 AL T5 bR R 45, Wil I ik 82 S 3k o ™ (,sscLSOaLﬁ GsSnRK 1 WAl /E

JE T 18 5 AR R A TS B3 A P2 R PR T A S R SR T R R A BT . £ BT L AS Tl A T g
S 14 S R AR S8R A0 A O X R 3 I RE A8 R T 9 R A S 2L AN A 1 5 4 B, DT 7 22 TR U I R R A 3 )

4 EFUEESSHEICITHEL

FEYIE A 18 2 A, A 0 Tk A i A2 op & S T WAl e A2 X — 3 B PE ML . AF ST I, 2 0 R B T a0 i RE 9
e 8 5 22 30 B A 2R B TR R R A B A S A R X R B A Ao AR v, AS E M S 4 ik S
AL VE A6 368 T2 A ST R A AR AR AL . Eh R L B TR BB R AR M pH AR B S E T P
SOS \ROS K ABA {55 i [ %5 5 20 i i 427, 36 4 3 % R (S0 2 56 PR 4 5t DLL@%%%%%%WM}
AW AT AS L, 52 PXEBAAE S A EE Y . AS 8 i ES R IR 25 05 28 8 S A, 0 B aa i IR W)
NMD G iff 8 45 5 K] 22 3%, B 1k 977 80 52 7 4ok 88 3800 5 T 6 ik 38 v, TR 3 44 Bk 25 0l 2>, ) i 1 7 S AR il f
TE A LY ) BT e 0 R AE , 5 B R A ) A BT R

AS i 3 22 )2 K N 45 B ) E S RN E RE SR i8b a8 012 o R AS 8 i I P DNAH 35 B i A 4 28 48 1 Y
T 55 A7, B M A2 3 B R G TR S SEBLICAZ R B A s Bl g I a0 B 3 R 1) AS A IR A7 75 NMD B i
2555 0 B 4 A8 R AT S R B A AR 3k NIMID i, S B0 S AR BT R A e A2 B e — A i AS
T O 2 B S YA AT R DRI A T 3 S R A B AR R R R R T [ L AS Y £ R ) 5 S
I BRI g ik 38 S A2 AR A D S 3 o G S 2 P A R RE T A DR A A A A b B AR AR A

— B S R AR RS B S SR P B T 1 B T DG HE . R R R, Fh W 4l i SR B 4 SR B ALK P

) 20 25 118 0 R g A, f0 95 4 2R 1 H3K4me2 2% 4k \H3K4me3 = 1 34k & H3K9ac £ kb 2 A8 Ak | 1 46 36 W isk
A A i 11 2 25 4% 1T BB AR S — R B as e 42 8 =X, ‘P*fiﬂziﬁTxﬁFﬁihﬂd}LE@iﬁ%nm““%jj,Mﬁﬁmlﬁﬁ%ﬂffﬁ%
AR TR R 1 o AR AR IO T 36 B A A A2, S TR T B A 2 AL A, X — B A% SR B
TP 2 TR & B A W AR AR B % U A O o BEAGE 3 P 2208 3 W 30 10 12 A% 388 25 14X, 8 S AR W & 0T B T gk
AR E A BT R AL G B T A A0 RS v 0 A A TR SR T 3K ) A% e A R A A A O R 3
TR, I 38 3 20 S CAZ B AR O AT SR S S PE . X s e PR R, AS i X B S AL I g R S CAZ B AE o Y
PR N ) S R L A R



244 ACTA PRATACULTURAE SINICA (2026) Vol. 35,No. 9

5 HitERE

AS AE S A 40 5800 38 0 1 Y AZ O R AR AL B 5 SOS \ROS (ABA S5 53 I A HE &, LA KON 56 i L K]
f10 B9 4 F 0, SN B TR A \ROS S 5 1B e A2 B 22 J2 U 5, o R 142 3 A 5 R S DA B AR A ) T R
gy AL AR B TR AE L . SR, Y BT TS A AR TE 2 N L 2 1) BT D A 9 45 2% 1 R BB, 40 SnRKT
GsSCL30a i3 B2 16 B AE 2 15 95 B A 8 , 59 12 DR 7 [ 64 2 1155 26 P AR B0 T PR 473 5 1 ot 5 2) e o S
AS B ALHI OIS, o pH A5 5 Wi 38 i 32 (A A% 3 28 B H AR, LR RO 2 7 BT 42 4 73 1 SRR AT 75 % 1 5 3) AS
C A2 5 AL 1 LT AN B f , 2 ILAB M A RS AS B, LI e ol 2% A 188 v ) 90 5 BE 2R 75 i — 2D IR

ARKMEFE AT R A LT Ir 1) 1) &5 4G 8 A AR 2 5 B R AL 2 2, il B B 13 DX 1 A B AR I 46 S5 B i sl 2 1
B AS P B AZ 039 55 2) A B 40 i RN A-seq £, 46 718 £ B80ME T A R 40 i 28 B ) AS S ik, AR AR e S5 4R
IR 22 (6] ) B 45 AR 5 A 088 5 3) 368 o K PR 20 B R R [ oA T O B R DR ) BT AV A 6 R ALS A R TR R e 2R 5
M, kg A T 336 el 2 4L B St
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