T ¥2#4% Chinese Bulletin of Botany 2023, 58 (5): 701-711, www.chinbullbotany.com
doi: 10.11983/CBB22223

- FARIRE -

Bna-miR434TFH 158 i 5iehd N 2 i

k)N, R R, WEAY BRWh2 e B,
Sk, hAaR!, MEK, ek
Ve g K B A A R A O S S SR TR AR A O, U 430070
2T 2 R AR 5 4 TR 2 6%, ER 408100

WE  miRNATE T VA 58 B R (3R E 2 5 AR KR B R B ST a2 N5 H . 5 A4 e 2109149 miRNA—
Bna-miR431E4T ThEEWE 7T, 18I M @i FiA B AR IR 1T T Bna-miR437E H i 743l 32 (Brassica napus) i T 5 i3 4 () Thek .
R AL 7 TN 2] Bna-miR4 311 44N B L R 1) J& T F-box 8 A F ik . TR R4 T, H B J5724] Bna-miR43[1)
FIE IR N HER N 25 Bna-miR43H s R AR, FLEEF T R ACBET (A 3 0, SRR R ERA 2R T
FNLIGRE, E£T2MAT, H3EBna-miR43T FEMRRFI NI T R EHUR, BENKRFM FAETREAHTRER
BE TR, HEMEBK™E, EARE T EL R (MDA S A (H20,). T F43 )5, Bna-miR43id % ik ¥k & 4w iy
ALY AL EE(SOD). it A Ak A B (CAT)M Z B EALBE(GOX) I3 K F i £ iE, Likgi 2% W], Bna-miR43iEid i

P AL (1 308 T 1 H R i S8 B W o A SR AN A T 1 SAU(ROS RS, A8 TR R A S 5 1 o A 1% EE AR

X888 HWEAUHSE, Bna-miR43, F-box, T2l

KA, RERAE, MEE, RN, B8EZE, 848, XF, SR, BEE, HEH, e (2023). Bna-miR434 T H i #

I N T R G . YR 58, 701-711.

T2 AR A ER . &R
ARG IEEHAE — e, T2 SEEMIE A K
SFRRBE . EIER RG0S R LA
K i % P 24 48 (Batool et al., 2020). H i A2
(Brassica napus)fEf/K 5 1t N A K AR gk ig, 4k
o E AN B K E DL R TV M R T R PR,
JEEEME . R . N . A S AR &
D) 422 4% fin (Akram et al., 2018). TS {Eka#ik i 7=
AR EE VRS AR I BT AL DL K — L A A )
Jo3 A IR A B b A N B R 1 A ) 1) B AR A 1
(Nadeem et al., 2019). i@ 14N 2 FPigi R
(& RN B A ROE N T 5 . fEABARIRTE R, M il
i o6 P AAAL BL R g A KR E BT B (Ji et al,
2011). OsPYL/RCARs }/K#&(Oryza sativa) i
ABA fi i 1 ik Kl R 08 1) T Be M 2 k. Rk
OsPYL/RCARs A A4 55 /K & 1) i 2 14 (Kim et al.,

ks H #H: 2022-09-16; 5% H i#H: 2023-02-25
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2014). TEFF%M4T, M LLE Mg e
TABE R RSB E Y. Horp, BE R 5
(BB R4 7 o AP A 2 L@ ik 2 R 1) A= B LA
KA FAIX KB B AR R(Hu et al., 2015).
SRR I = D) RE AR E N Ko T i (B Al
JIRAE) 2RI 5T R DA R I R A P 3 1 4 (Kaur
and Asthir, 2017). H#l, ZEAFEYHCEEER]
Z AN B I SR, R AR R R
(AREB. AP2/ERF. NAC. bZIP. bHLH. MYC#HI
MYB), ‘Al % FiERE M ERES 5T 2 hia
%% (Danquah et al., 2014).

miRNA 5 1 - 52 [ 38 i 5 58 (K (1 3R 08, 2 M4
PUR M EEWRERE T FFARE, HE2miIRNAG T
] 1 ) mRNA B 1) #E mRINA K B8 13 75 1 470 i 4 1
$55 e S AR (R FHTAE, 2021). miRNAEE
HUEMYB. NACHIHD-ZIPZ:# [N 72 5ABAN &
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FIF YT 5245 . #LE§ 7T (Arabidopsis thaliana)Z %]
TEE G, miR169aKiAE N, i FNF-YH )
MR, it RIEmMIR169a3 P Al /e I+ % T 2 BUsk (Li
etal., 2008). miR398 1) 3 [Kl 2w fith B [ 4 /28 8 A Ak
VIS ALK T LS B R AR R A R, N AE T
5Oy E bk 4% B B AE H (Liu et al, 2019). X
miR159a. miR168. miR393 A miR408 ] 3 5 1 IX
BEHEAT TN, 45 SRR W X LEmiRNAs I 5 7 X 1845
S ABATI R CHE, T At Bk 2 ABAIZ 2 5
T 530 B (Shah and Ullah, 2021).

R 7 o PR 22 2 R 3 2 ), miRNAGE I
i PO R 2 5 R 8L 3 o A SIZEG = A BRI T K
B, Bna-miR433@ i i 2 #L L K e N AR il i RIA
Bna-miR43 (1 H i 1 i1 =% 3% I 5 1 52 B0 ol e (7 282 )1
2 2022). FAVEZ FBna-miR43 (I #E I KA A i
A OCEER, i HAREER A 7 b K B R
Fh3E ) e, TiBna-miR43 2 15 i B T F il TR
Wt BT, 5T miRNATET 538 o §) Th Wt 785
A EFERIE LA O A mIRNAs, BRI I
I P R S BB R BR 22 e R 5 e 0 B
miRNAs, {H 75 7 X #0255 3k 47 Th BB #F 78, DLER B
£ B8 N miRNAs A 5 (19 40 545 5 3 i A 42
Bl o

1 MHE5EE

1.1 M

H 15 k3% (Brassica napus L.) J572 1Rk
S SERIE AT A K B B U A RN i R IR B
PS2300 0y 4 S5 % H £ o

F1 WEEPCRIMITFF
Table 1 The primer sequences of qRT-PCR

1.2 BEREEMERFEIN

1 Ff psRNATarget % 34 % miRNA Kz H: 51 3 [ (1) it 6}
F BT T - BRI B2 kb P41 /EPLANTCARE
W3t AT A B IR AR 7oA 0 4. 48 FHDNAMANZR
X B 7 5147 et . 48T FH BrassicaEDB X st i 4
BERAE H W 2 S v (1 R IA R AT M

1.3 Bna-miR43id Rik#H FmHE

4 Bna-miR43 | 7R 11 2= 22 J& B4 122 il A7 17 71 Ll X
¥ Bna-miR43 i 741l J5 %400 bp i /5415 it 51 4
¥ 91 7 B B i %A H ik PS2300)5, 4PCRYE [
PETERE, W7 IR0 5 B2 HUBORL, R % 4k 2R AT B
GV3101H, F-80°CUKAH H{#7F .

14 SRR

DL B R SR T2 AR R, A A HT 1 GV310138E
73 T RARAE R AL, 37 Bna-miR43 [ it %1k
IR SR R B R L1 25 8 5 % IR T (2018)
7k

1.5 BERESH

K HTRIzoli 57 (Invitrogen™, US)#EHLERNA, Hik
Tk U . R 2RI O SEmiRNA. JE i %
)t 5 B PCRZ) #r Bna-miR43 % H ¥ 5E P f) % ik &,
HEFE A 2 ~BnaActin, miRNAK 2 U6 (£1).

1.6 TEEHEBTLE

FJ57 29 S F R FH75% LT 75 S5 N YRS R
MR RFAR, REEHNER ZEFRR P E R
Ji, 218 5 )i N 5 10% PEG6000 1 1%

Gene Annotation Primer sequence (5'-3")
BnaC05g39240D COX1 F: CAAGAACAGGAAAGTGGTTGAG
R: GCAACGTGAACCTGTTCTTAAT
BnaA07g11360D CAT1 F: AATCGTCTTTGCATCATCCATG
R: GTCAAAGAGGAGTTGTTGTTCC
BnaC08g42970D SOD1 F: GATCACAAAACTATGGCCAAGG
R: AAACAGTTCCTGTCACAGTAGT
BnaC09g53650D ABI2 F: GATGAGTTTGATCCGAGATCGA
R: TGAACTCGAACAAGCTTCTACT
BnaC01g04330D ABF F: GCCGATTTGACTAGATCAACAC
R: CGTCCTAGAAAGCAACATCAAG
BnaA10g24440D ABCG22 F: TTGATGATCTTGATTGACACGC

R: CCAAACGCACAACTGTAACTAA
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LI, A RIAEO. 24 4. 8. 12124/ NP EUEE, 1
WA FEE, FEhT—-80°CuKH H RAF .

1.7 WFRIFRMNE

A 73 Bna-miR43id % i #k % (OE2. OE3
FIOES) LA K55 R (IBT72) AT e 156 o K i1 SR Foh 3%
1 F75% LI B 1550 8, R )5 F B 4 /K5 Ui 31k »
FERG IR ER2)Z 20 A, 0f B8 20 55 97 I A 4l /K2
J&, REFRMLA—2 )T NIBT2F0 1, — 2 i N Rk tk
AR T . S AL 15% PEGE 0 AIRIR 5, fEE IR
Hi—2P NJS72F0F, — NI Rk R T A
PRAMBIREE . fEIRE24°C. Y N16/NE GG/
8/ RGN R A, VR GG PR R

1.8 HEEEHTEMERBLE

Btk KN A — 3 J572 5 S FE R SE Fl 7, R
FT75% B HEAT R 75 )5, ONEE 7% I gk AT K&
Fo MYIFRKETRGE, BEREKEETEEEK.
37 Ji 348 HUA 35K 1) () DY - 3 IS 7 245 1 LA B AN [ 2 i
DRIk AR KT BH 1 &) 1 #5500k, 2 xR ZH 5 402020 . X
MR B = B FRIE 77, WP H 5 15% PEG600
MR R 228 FR IS 7R, IR () 93K, HIA] HAHAL
LR,

1.9 REAFFHEMHF_BIERN

1 FIH,0, & A6 14 771 &5 (Solarbio, b 52l 52 i1 5%
HE T EA A S &, A MDA S &K Il 7 &
(Solarbio, 150 )M % S 4 Y R R BEMLIE
HUAS R Bk R 3Rk S B EEAR &R, 2 R Ui e 5 5 itk
AT 5E o

2 #R5i1e

2.1 Bna-miRASEHMEENERER
Bna-miR43 1) il 34 7 51K 821 nt (5'-GAAGA-
TTGGAACATTGGGACC-3") . % F] RNAFold £ i
Bna-miR43 i 14 1) &5 1 (EI1A), i n] BUE
ZEINEE ) H Bna-miR43 (1 Rl AL T 253, H/NEH
f%—24.37 kcal-moL ™",

S G = A1 ST R T 214 Bna-miR43HE ] )
[*(BnaA09g03940D. BnaCnng24950D. BnaA06-

7k )1155: Bna-miR43 /-5 H W5 B e BT £ e 703

g06260Df1BnaC05g08010D). T4t &4, i
1E28 1. HpsRNATargetift — D HEM ALK, 45 L3 B
BnaA09g03940D #1 BnaCnng24950D 4 Bna-miR43
(1) 0 2k DA (B 1B) o 7E H B AL 9 32 %4 & (BRAD
(brassicadb.cn)) 47 Xt E 43 47, 3 K BnaA09g-
03940D F1 BnaCnng24950D #% J& T F-box/Leucine
Rich repeat £ K 5% (E1C, D). [RInN, HAEGIT
YR FE K 4 N AT5G279290., N6 IEFE R FImMRNAZ
4 #% BnamiR43 1) %] , i@ i RLM-RACE % i
Bna-miR43 it ¥ I K, X HIBna-miR43H] fE % 5%
J& 7K F %+ BnaA09g03940D il BnaCnng24950D j 17
(KA )14, 2022).

2.2 Bna-miR43#0E F B4 4 Th RE TR

I A B AL B i, B0k 21 i S L R S 400 R
TF [ 525 R AT A L e At (B12) . 45 SRR A,
TEHE L DR Fe LR T AR IR P 2 S s B 2 AN 5 0 85
oM JEAE DR BRI FH e A DA B R A i el S TR % e A, dn
ABA responsiveness (25 it 7 B2 5 5 18 18)
LTR (5w NACE M E). MeJA responsive-
ness (Z5MRKFTE FEE). MBS (MYBZ: A1 4,
Z 5T B B)MARE (K R pociE). Hr, fist
[RL RN 400 7 (7 95 35 (A o ABA 3 76 14 FTMe JA B 76
% . BT A 2150 T 2 DRl e R 5 il B AR
YER, [RIHEHED Bna-miR4 31 41 3L K Al fit 2 5 i b T

e .

2.3 Bna-miR43#EFEEHIEEHMRAEHER
HIRIZER

F Fi BrassicaEDB ¥ ik X Bna-miR4 3 # 3 [ 7 H #5
R S (R IE B AT i . AR BoR, BEEER
BnaA09g03940D F1BnaCnng24950D . £ # {LL ) &
AR, 7R H WA SR I AR R A AR A
MM T FIHERIE, KPBna-miR43 K& LI K ]
R T H W B AN R R B B I A RIS B 3
—ERREER . 2R RS R IE BB,
BnaA09g03940D7E i+ H () 31k & L = (E13) -

2.4 Bna-miR43 & HEEFE Ny N+ 28 R FRIX
ENth

FEJST 24 H X AR R BURE, 347 T 538 T Bna-
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A C Gene Pfam ID PF description
L L BnaA09g03940D PF13516 Leucine Rich repeat
B e BnaA09g03940D PF13516 Leucine Rich repeat
<s
<> 9009 ©
e <2320 % BnaA09g03940D PF13516 Leucine Rich repeat
22c0 P ) pe%e’ o N o
@ s 2 a <> 3 e © ® £l 2 °
®="0733% o5 200°° 92328 2oy 0% BnaA09g03940D PF13516 Leucine Rich repeat
. 900 ¢ 0 o, < ' 4 % o 9952°° 0s%0y ®
(] S 8dee ¢ e 0090 L4 B BnaA09g03940D PF13516 Leucine Rich repeat
0<®%5s 3 <% oe®
: < BnaA09g03940D PF13516 Leucine Rich repeat
e < o
0 e g BnaA09g03940D PF13516 Leucine Rich repeat
:: a= " ‘.
- 0000 .
% = BRAD (brassicadb.cn)
.
B D Gene Pfam ID PF description
mRNA 21 CCAGGGUU-ACAAGGUUAGAAG 1 Bna-miR43 i e R Leucine Rich repeat
R BnaCnng24950D PF13516 Leucine Rich repeat
Target 1499 GGUUCCAAAUGUUCCAAGCUUC 1520 BnaA09903940D
BnaCnng24950D PF13516 Leucine Rich repeat
mRNA 21 CCAGGGUU-ACAAGGUUAGAAG 1 Bna-miR43 BnaCnng24950D FhiiSa1s Leucine Richirepeat
Pri.iiioniioiniinoniie BnaCnng24950D PF13516 Leucine Rich repeat
Target 1564 GGUUCCAAAUGUUCCAAGCUUC 1585 BnaCnng24950D
BnaCnng24950D PF13516 Leucine Rich repeat

BRAD (brassicadb.cn)

E1l Bna-miRA43 K AL R IHEALE B
(A) Bna-miR43H{ ¥k —Z¢ 45 I Tiill; (B) Bna-miR43 J FLELRE[R 2 [] (B & TLAMAC XT; (C) BnaA09g03940D [ 45 #4148 #%; (D)
BnaCnng24950D ) 45 s i #¢

Figure 1 Basic information of Bna-miR43 and its target gene
(A) Bna-miR43 precursor’s secondary structure prediction; (B) Base pairing characterization between Bna-miR43 and its target
genes; (C) The Pfam domain annotation of BnaA09g03940D; (D) The Pfam domain annotation of BnaCnng24950D

Adversity response element Hormone response element
LTR ARE MBS Salicylic-resp GAs-resp MeJA-resp ABA-resp
AT5G27920 0 2 0 0 0 --
BnaA09g03940D 1 4 1 1 1
BnaCnng24950D 2 5 3 1 0 0

B2 SRR R AR I R U2 R 3 7o A e T

Figure 2 Prediction of cis acting elements of target genes and Arabidopsis homologous gene

mMiR43 S B8 L A 1 B B o0 Hr (14 . 45 SRR W, B S ik, Bna-miR43N#EIE R B A5 — & K%
T 28 FJI5724& N 11 Bna-miR43 % ik B 4 ER, W& Z BAFEILE KR R

8. 12124 /NI H B A v B R W R, HE A A

BnaA09g03940D fIBnaCnng24950 I e T it j5 25 TREMMETHRREEN

FiEEE FTHES, Ui Bna-miR43TE =M N T 5 TER T R N e F R e TR SR . 4
g a fe K IEEEEA . Kk, Bna-miR43% 5 RRBL, EIEEZMT, FER M R R XTI
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Figure 3 Expression patterns of target genes in Brassica napus
(A) The expression pattern of BnaA09g03940D; (B) The expression pattern of BnaCnng24950D
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A 1.5 Bna-miR43 B 40 BnaA09g03940D C 20, BnaCnng24950D
S S =5
@ ‘® 30 @ 15 =
& 1.0
3 2 20 S 10 -
[ 0.5 - [ [
= 2 i = .
g g 101 . o g% .
2 12 . 2
0 0 0
0 2 4 8 12 24 0 2 4 8 12 24 0 2 4 8 12 24

Treatment time (h)

Treatment time (h)

Treatment time (h)

B4 50 TSI 3EJ5720 Bna-miR43 B F £ [ i) 22 ik 45 =X
(A) Bna-miR43[1 %A #i5; (B) BnaA09g03940D 11K A#H; (C) BnaCnng24950D (R ik M. SRR3R AENHELE, SIRFAE

5. *P<0.05; **P<0.01

Figure 4 Expression patterns of Bna-miR43 and its target genes of Brassica napus under drought stress
(A) The expression pattern of Bna-miR43; (B) The expression pattern of BnaA09g03940D; (C) The expression pattern of
BnaCnng24950D. Three biological replicates and three technical replicates per experiment. * P<0.05; ** P<0.01

JST2HM RN AR 5 2 A, £ T2 WrE T, Bna-miR43
RIEFEIE N R R FREE BRI E15% PEG
WEETR, 1 JE X RRIST211 K 2% N90%, T OE-2.
OE-3F1OE-5 =A% JL R bk R K 2F 28 0 35K T % |
(EI5A). EiRZ5 KR, iR IABna-miR43FZ N H ik
BRI SEAE T 5 E N RR %R

IR B 1 % 35 Bna-miR43 1% 3L [A i 3 5 F 5
TE T 52, 3% ER B — B JB7 280 A 5k TR g S gk
1715% PEGHT FA4HE . PEGHL T FALFE72/)N
g, X IR J572f1id 32 15 Bna-miR43 5% 3t [K] i 52 14
KU AFERRE R ZEE IR, Wil B35 i 4i4E,
PRI B . b, 4b38 557210 F3#52 1 5 (PEG)
7S VER AN i =~ P Y i My ¥ 4 M e 35
IR AR, MR AIEAR IR, ARG
R LB SE 32 i s e s, i B,
K GG, R ZEEIR, H AL 2 (KI5B).
R R R, PEGHEM T FiE T, dRik
Bna-miR4 371 = 0 - 5 (1 52 PE U6 55 -

2.6 FEMBTBna-miR43iZFRiLEME — B
HEHKEEESH

T AL FRT 2N 5, 43 0] D e Ak AR Ak A
FERIFN XS RRIST2IM AR RMDAS & . g5 1K, 5
Ab PR JE KR ZMDAS B LR A B R R BT BT, -
FHIE A /E3. 665 LA Lo Fo b R AT T 5 A FE ) 3t 3
MEIMDAZ 831K T°0.51 nmol-g™", HEREE Mk
HXHRIST2IR AMDAS B LR & %7 . T RAFEH
WA R, JST2(MDAS B &K, 3EE FHHE

A 1 5_
' = Control
g — 15% PEG
210 e T — —
c *k
Re] o
§ ek
£ 0.5
£
[0
(O]
J572 OE-2 OE-3 OE-5

B5 TRMba N HERSERT AK R G HA) L PEGHALT
B3R i £k Bna-miRA3HE I Rl MiHh_F 3£ B (B)

J572: %tH8; OE-2. OE-3MOE-5 N A AL Bk &; ** P<0.01;
Bars=1 cm

Figure 5 Germination rate of Brassica napus under drought
stress (A) and phenotypic analysis of Bna-miR43 overex-
pressed transgenic plants under PEG simulated drought
treatment (B)

J572: Control; OE-2, OE-3, and OE-5 indicate different
transgenic individuals; ** P<0.01; Bars=1 cm
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91.04 nmol-g™"; T % K 41 BL IMDA & &7 18
91.56nmol-g™", H f1OE-3F 7 ift J5 I MDA
B f e, 3R E E FHI1E 51.65 nmol-g~ (KI6A). L
REE LK, T 540 H 5 5 5 AR RITMDA R
HEEETJI572,

FATI 2 7 5 AR 3 i L DR SR 6 R U572
W RS A A TR, SREKRY, TRAHE MR
WREEANA G ES & T RO EL, HhJ572
THIR A 3R A A H 2 1] P34 22 S A5 A2 2.4, etk
IR YH A ) A 3 5 o A B 2 (A 22 A5 BOR T-4.54 . K
AT T R A R R R MR 5 5722 8] TG 2 3 2
T RACH 5 K I5720 M kb, EAE TS E
91.33 umol-g™', HEEFE M AN AT S8R
2.28 pmol-g™", /\EFOE-ZL%L4{EKQE3O\EE¥@
52.54 umol-g™", 5 b B 5 % 3 K i SR & 1

A 20

= \ T ]

> 15 1 "

[e]

1S

=2

= 1.0

C
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&

O 0.5

<

2 N i i [
0 L

J572 OE-2 OE-3 OE-5

H,O, content (umol-g™')
N
1

J572 OE-2 OE-3 OE-5
W Before [ After

Ele it %RiABna-miR43IM MR A T F it 5 A - E(MDA) (A)
A AL E(H20,) (B) & &4

Before: TS i /bEEFT; After: T RPidbBl 5. B3R
AWt EE . J572. OE-2. OE-3F10E-5[H 5. * P<0.05

Figure 6 Analysis of malondialdehyde (MDA) (A) and hy-
drogen peroxide (H.O2) (B) content in roots of Bna-miR43
overexpressed transgenic rapeseed after drought stress

Before: Before drought treatment; After: After drought treat-
ment. Three biological replicates per experiment. J572, OE-2,
OE-3, and OE-5 are the same as shown in Figure 5. * P<0.05

K4 1155 Bna-miR43 fi- G H i AU i S ma i 17 e 707

A SEREFEETIS572 (K6B). Lik%E BEH,
P47, Bna-miR435d i%wmsﬁxﬁ??@aﬁ%%

2.7 Bna-miR43Mu T 2 i KLl

tH T-Bna-miR43id ik #k Z 0 1 F Uk, DAt % e
JST2HH LY, Ik 3R IE bR ZR A P I - R ) R R A T
REt o R A . BATIEFEAAIE IR R GUAH KFE K DA
S ABA(E 51 5 BL R AT RIA B IE . 2Ok EPCR
SRR, FAL R R EEF GOX1. CATLMISOD1
1Eid R IABna-miR43H e H ik B 15 B3 K, HX)
TRAHEL, &4 ABATS 5 8 % I ) 3 R R I8 K T 5
(E17). ix 22 B3t 2% ik Bna-miR43 i 55 T UK 1) %
MEHANEER RS EZG AKX, HidRik
Bna-miR43 i S %+ 54175 3 1 ABA IR A% ik K 2 T8 4L
N

2.8 g

TR A W R B A R 7, v S E0E
Yk 2 AR B RR AR AR AL, A IR AR K
KB (Anetal., 2019). HkHZ 1 7R P, mRNA
ST IR0 5 R R 428 E R A RS A bl i AR R R
B (Bai et al., 2018). WAL E W], miR1674HE3E[A
ARFs[ 8 81 X 3% 5 ABAN N G {+-ABRES, #15
TFR BT R R, miR167 L&A, BEmiETiR &
AR PUEN T S (Xu et al., 1996; Wu et al.,
2006; Liu et al., 2008). T-R&METF, Kk (Zea
mays) miR528%%ik i, FEEKIPODHIZFRIEN i,
e 1 F KA N L FH0,1TE R (Wei et al., 2009).
miR17 2 i ¥ ) % 5% R 7 AP T KR I 32 2, ik
10 38 58 KR8 0 5 W (1) i %2 7 (Nadarajah and
Kumar, 2019). A5, ALiEBna-miR432& 7%
T 5 P 175 T T R A A LR S, S A
HJ57 23 AT T B A 3 IF ALl Bna-miR4 3 2 5 J [A]
(BnaA09g03940DA1BnaCnng24950D)FKiE & . K
T2 Wil J5 Bna-miR43 ) % ik 8% i FE A, 1
BnaA09g03940D 5 BnaCnng24950D () £ ik & Il i%
BTE o PR R i R A PR K e, I E e ek
K 2k Lg% T 5 (Zhao et al., 2017). B &4
RIS IEENA YD, FEARAIMLIS 2 e M 4 DR R At
E & KEMHU et al., 2015). it #ikBna-miR43
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Figure 7 Analysis of the expression of oxidative stress-responsive genes and genes involved in ABA signaling pathway in

Bna-miR43 overexpressed transgenic rapeseed

WT: Wild type; OE-2, OE-3, and OE-5 are the same as shown in Figure 5. * P<0.05; ** P<0.01
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RS, S LR Rk &, N AR ) 1)
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Fi %558 BN IR TR R P i v FBXL AR 1 4w 65
B, Hisd R Y B 12 5 T R aa
Ni(Zhou et al., 2014). #FI+H, MAX2%# i3 FBXLEE
F, AR IT max2 9848 PR 5 i 52 72 225 AR .
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TG I S A i R R S AN R R T
X B 2 M B 5E (Wu et al., 2019). /K FF
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Bna-miR43 Mediates the Response of Drought Tolerance in
Brassica napus

Yingchuan Zhang1, Xiaomingyu wu', Baolong Tao', Li Chen"?, Haigin Lu', Lun Zhao'
Jing Wen', Bin Yi', Jinxing Tu', Tingdong Fu', Jinxiong Shen"
"National Engineering Research Center of Rapeseed/National Key Laboratory of Crop Genetic Improvement, Huazhong Ag-

ricultural University, Wuhan 430070, China; ?School of Advanced Agriculture and Bioengineering, Yangtze Normal Univer-
sity, Chongging 408100, China

Abstract miRNAs are involved in plant growth and response to stress by regulating the expression of target genes. We
conducted a functional study on a single miRNA identified by our group, Bna-miR43. The function of Bna-miR43 under
drought stress was investigated by constructing a Bna-miR43 overexpression vector. Degradation group sequencing has
predicted that the four target genes of Bna-miR43 belonged to the F-box protein family. Under simulated drought condi-
tions, the expression of Bna-miR43 in J572 roots decreased gradually, while the expression pattern of target genes was
shown to be opposite to that of Bna-miR43. With the increaseing time of drought treatment, the expression of target genes
increased gradually. Expression pattern analysis showed that Bna-miR43 could respond to drought stress by negatively
regulating the expression of target genes. Transgenic experiment showed that under drought stress, the Bna-miR43
overexpressed lines were extremely sensitive to drought. It was shown that the germination rate of the overexpressed
lines decreased significantly, the plant dehydration was serious, and more MDA and H,O, were accumulated in the body.
After drought treatment, three coding superoxide dismutase (SOD), catalase (CAT) and glycolate oxidase (GOX) were
identified in the Bna-miR43 overexpressed lines, and their expressions were down-regulated in the Bna-miR43 overex-
pressed lines. The results showed that Bna-miR43 plays a key role in regulating plant drought tolerance by regulating the
osmotic accumulation and ROS homeostasis in Brassica napus.

Key words Brassica hapus, Bna-miR43, F-box, drought stress
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