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Identification and MeJA Sensitivity Analysis of Arabidopsis Mutant myc234
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Abstract; AiMYC2 ( AT1G32640), AtMYC3 ( AT5G46760) and AtMYC4 ( ATAG17880) were the key regulators involved in the
jasmine acid signaling pathway. To further explore the gene functions during development and defense response in Arabidopsis thaliana ,
combined PCR, SqRT-PCR semi-quantitative and sequencing technology, F3 generation progenies obtained through the mutual
hybridization and self-breeding of myc2, myc3 and myc4 mutants were identified to get 7 homozygous triple mutants of stable genetic.
The response sensitivity of the triple mutants to exogenous MeJA treatment of 40 pmol/L was analyzed, the result showed that the root
length of wild-type reduced 39. 57% , while the growth of myc234 triple mutants increased 3. 54% . showing that the sensitivity to MeJA

decreased significantly. This study provided experimental basis and material for the identification of myc234 mutant and the study of
jasmonin sensitivity.
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FRANMR (Jasmonates, JA) N HATA Y2 AHY)
RNEZEWE ST, HEARY 2N RFEE/R K&
Vol iR B Ehaet . RS Szt
Yrefs oAt Rk B b, IR R 22 o HOR Y
bHLH ¥4 5%H 1 MYCs. AN JA W5 55 Sl 2
L, MYC KRR MYC2 32, [al i i A7
HF &Y MYC3 F1 MYC4 k& % [A] T fig 70 4 1E
P ZEBIEEIF (Arabidopsis thaliana) W,
FIRZ 51T Tl S A B R . H
Hr MYC2, MYC3 il MYC4 fEW% 5 MYBs HAEAE ok
TSR R EE S, AR AS A B TR T I T ARG
A B PR R TR T AR R
B R BN E IR, MYC2/3/4 4543 PAO
(RS 3h T b, A2k I 2 2R I A 6 I 1) Bk
[F]f MYC2, MYC3, MYC4 M MYC5 ifa] DA A7
PORER . A E S MR R ES. W
JA I 3 SR R JLAS MY Cs B 561D g EAF
TETUAR, BRI RABIRRBEAE AW 2, A
PAFAiG 2 LA R S A N HIE R P RE T2 2K fe
MR ALPAT IS, T LR T RE. I,
WF9E JA ST s R hie, il4s myc234 =
AR BT EOCHEE. T, AU IGE T R
PRI ZRAE . H ZEARTHI A1 08 1 mye234 2l =
ZARARY F3 AR, 454 PCR HR . SqRT-PCR
BRUUS JA SO 255 I ik 4l & = A1,
STEN JA AHSCHF SR AEARL,  [R] I L AT S A OG-
PSR ) M B A BRI 7 R R

1 #R5F%

L1 X3mat

W= BRI R I (Arabidopsis thaliana) 2A Columbia
(Col-0) AZSHY, myc2 55878, myc3 (GK44BI1),
mycd (GK491E10) & T-DNA 46 A", bk 1 #}
PN EE N 4V N5 € 8- I NI M SN 3 TR U /S
5 BEZE AL F2 RIEAT IO, IR 5 2
FERRHEAT HRRISCRY, RIS FEE B AR 1 F3 A, 7K
HI R R Ak WAL 5 7 Wi i 6 T T L 5 T R g
(Methyl jasmonate, MeJA), MeJA ZAEYIARN F 2
(g JA SEPEM R . AR S0 B AR B R T B = %
ASASMIEIE NN MeJA , J3 BT 5 AZ AR MeJA ) Rk

AL
1.2 Mg

MV (30%idELE) V (75% L8F) =
41 REWINTE 30 s, JoE/KUE3 W, 20l S8 T
We s 4520, 40 pwmol/L MeJA i) 1/2MS & {4 1% 7 K&
b, LIRS MelA 1 1/2MS 8537 3 0 % B, para-
film JEEF . #1854 CUKFAHIL 48 h, B 2L
Biraih b T E . BRI AR OO IR 16 hvd,
22, HIRHHE 60% ~70% , {EHIFRAH 21 KL
GO KA
13 REGHER

TS DNA B4R IBCR ] CTAB 3%, Jf8 H AR
T =20 CHIEH.

SR mye2 g gAY LG AR A
ERWEBEE1Y, X PCR 478G R BOfE AT I 48
myc3 Fl mycd 1) 5 4245 BT SIGnAL %45 JE 45 i)
(http://signal. salk. edu/cgi-bin/tdnaexpress/), %84
A WS AT %E . I primer 5 34T
gt (R1D), FFRATAEY TR (BE) A
B2 w5

PCR ¢ K& (20 pL): GreenTaqMix ( g &%
WMERE), 10.0 uL, FRHEEI#4 0.5 pL, ddH,0
8.0 wL, Fitlt DNA 1.0 ul. 43§ 5 fF: #iA#
(94 °C,5min), 2% (94 °C, 30s), 1Bk (60 C,
30s) , FEMH (72 C, 45 s), 33 AFIA, HEAH
(72 C,5 min).

1.4 SqRT-PCR

K TRIzol 3 2 HUE RNA, #2 iE MonScript™
RTIIAll-in-OneMixMonad (14 5444 47) Uil 4
AT 20 WL ARiE S G SR 2, JF EBREEN A
DNA 25 /8 ¢DNA. HJ primer 5 #4751 913 it
(FD), FFHAETAEY TR () ARAAS
. SqRT-PCR DL ACTIN JEF NS, 430l fE 2R
B col-0 Fll myc234 Wy 18 ACTIN, MYC2, MYC3
MYC4. PCR Y BE{KZR (20 pL) : GreenTagMix (F§
A MERE), 10.0 wL, E TSI A 0.5 ul,
ddH,0 8.0 uL, #tg DNA 1.0 L. ¥ 54,
s (94 °C, 5min), Z8ME (94 C, 30s), Bk
(60 °C, 30s), #EfH (72 C, 30s), 28 FEH,
JEf (72 °C, 5 min).
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x1 51MF5
SR S5 (5'-3") RS

LP:GGAGATGGTTATTATTACAAAGGTGAAGA

] #4 4 P
MYCZ b CATTAATCCACATAGACGGGTCG AR
LP: AGAAGAAGCCGAGGAAACGG
MYC3 RP:GCTCCCCATCTTCACCGTAG 2B e
LB:GCAAATTCTTCTGTGTATTCCCAC
LP:CGCTACACACACCATTGTTTGTAA
MYC4  RP:TCTCCGACGAATGTTCAAGTAAC R e
LB:GCAAATTCTTCTGTGTATTCCCAC
F: ACCGTTTCGCTTTCCTTAGTGTTAGCT
ACTIN g AGCGAACGGATCTAGAGACTCACCTTG SaRT-PCR
F: TGAGCTCTTCCGATATCTCAAC
MYCZ GTGTGTTCCTTCAATCAAAGCT SaRT-PCR
F:TAGGTTGGGATGTGATGATACG
MYCS CAACGGATAAACTCGCATGATT SaRT-PCR
vea Tt CTAACAGAGTTGTGGTTGAACE SaRT-PCR

R: TTCAGCCTTTTGCAACTTAGAC

1.5 HPEHRITS5H5HT

MelA BUBHEIRS H, FIWEbR - ROERR I 6 1%
F¢ 17 21 d URIT A AL BRI, FEAIHT SPSS 21.0
B X S R A 22 50 A

M1 2 3 4 56 7 8

(a) PCR "4 i ik 141

2 HREHW

2.1 myc2 e R TR EZ

myc2 AR RN T 582 bp B G Hidk A A.
W PCR Y73, §738 W28 1. 0% SR WH e Fa Uk
R, oSN, H5 BRSO 3 48R
W (a). 38 K75 ERTR] 7 BRIEAB R
MRS AN s 4 R i A B, T Col-0 B AR
RIXTHR (8 SHF) MikAE G Ayl (S5 R IEN1
(b)), ULHIRTSEE RN 7 BRISASRFE G Iy mye2 11
alif AR K.
2.2 myc3 e R ERGGET

myc3 (GK445B11) Kl EiFT MYC3 ( AT5GA6760)
FERIA T-DNA 4 A Sk, FHoidi A G0 h 1587 bp
SANEF S XS, 4B LP + RP A
RP + LB Jy5| P Pi4l PCR ¢34, PCR #7374
28 1% B e bEEE I LUK 45 R Ml Jn, DL LP + RP
FEI YA Col-0 BY AR RUA HAR SR, 17 #R%E
TRBTE RS (B2 (a)); 16 RP + LB A5l
YT PCR 3B Col-0 TCHFRA&HF, 1 7 BRZE
TRRAE Hbn e (B2 (b)), ZRGMAE S
UL 1 ~7 SAHRII N myc3 26 A2 K.

(1) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(2) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(3) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(4) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(5) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(6) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(7) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGAGTTTCCGGG
(8) AGCTGGTAAAGCGTTTGCAACGGGTAACGCGGTTTGGGTTTCCGGG

(b) PCR 7=yl fy &%

(a)M 2y DI2 000 DNA Marker, 1 ~7 54814 8 g HFA: 8 ; (b) W FF Lot 44
1 myc2 RIS PCR R L X 45 R

2 000

1500
750
500

200
100

(a) MYC3 £+ PCR il

2.3 myd A RERGER
myc4 ( GK491E10) Ll 7+ MYCA ( AT4G17880) Fk

(b) A T-DNA #fi AfiZ 15 PCR A5
(a) LP + RP 235|793, 4 ,M Jy DL2 000 DNA Marker, 1 ~7 Jy%RAS 14,8 JyBF4E Y 5 (b) RP + LB S5 M4 38 4).
2 myd REGERBLEFE

DI IE 1) T-DNA $i A ZEAA, oA A G2 A0 8 1

271 bp 41 AB4MHILL LP + RP H1 LP + LB A5



%3

PEFTPIZL PCR " S FHEA T BRI L 9k, LA LP +
RP S5 | Wi SEA R B A Col-0 BFA A H bRk
it THRREAI T AR A (3 (a)); fELP +
LB 5 |¥it4T PCR 48 iR 4 R b s 7 AR AL
W HARZA, T Col-0 EHARSM (K3 (b)).
RILE, 7 BRRZEARII N mycd HAIASTRAEIA.

(a) MYCH 4 (b) G5 T-DNA 4 A
PCR 1l {3245 PCR Kl
(a)LP +RP M5 [¥HY 147r=4) ,M 2y DL2 000 DNA Marker,
1~7 FGAENR,8 REPAAL; (b) RP + LB A5 40574
B3 mcd REGERBEE
2.4 REKRERREFSH
B¢ qRT-PCR 7= 1 1. 5% B AR BGE I v ok 7
iR (E4), WS ACTIN 1E5AER myc234 Hl
B2 Col-0 AURIHR - REIE 3 P48 IS BHT AT, i
MYC2, MYC3, MYC4 X 3 A~3EIAE myc234 ik
SRR AR R R, E— AP URSE PCR M

ALl e =R RRE R MYC2, MYC3 F MYC4 JED
my7023747 Col-0 myc234 Col-0

(a) $ARIIF B A BUFN S A AR A= X MeJ A gtk e 7

3 SR

3.1 ik
TERFPRAEIRAE T . LR T . HERAT
FBIFF b A B A W o i B MY e2,
MYC3, MYC4 ¥ LAhREICAR T XS 5, 3
TEHLE R i A = R % A S S S 2

U5, 45 SUREITIRARIR myc234 (¥ %5 X MeA 1 U 5 i 103
TER K LT IEERIX.
ACTIN  MYC2  MYC3  MYC4

myc234

E 4 MYCs B E SqRT-PCR #8749

2.5 KRBT KA B G HRA MK

RICEN RS BB 2R Col-0 R 4lif = A8k
FpF R T4 4 40 wmol/L MeJA [ 1/2MS 15323
B, AT MeJA 1 1/2MS [EFFRIN X IR, 58
R E R IR TR ZBREN (BS5). ik
IeE RN, KR 21 d )5, MeJA XFEFAERIL) MR
R B IE R T = RIAEN, 0 myc234 S8R K
XF MeJA PRl 500 1 fURR M e ) BRI B T R B
A IR ARAE 40 pumol/ L b BEIRES b 1) F R K L 23
F4FRET 39.57%, 2574 G2 E L
myc234 A5 RR K R BT 3.54% , 25T
Gt E L. BREERERW, myc234 A RAR
KA X JA R AR A U

20 uM =20 uM
70 1 B B

60 1
50 1

£
5 407
 30-

20

10 1

O,

Col-0 myc234
(b) IR ITHF A RN AR AR A KX MeJA BUB ST 0B
(a)1 gz XTI, 2 Oy 40 pmol/L MeJA ZEBH ; (b) UK KL A7 RN 1 em, ™" FIR P <0.01.
5 FFARE myc234 RIFEFER BSOS A T

fE, W MYC2 7ERAMEY P 23k, FERIRTEAR
AU E RG], MYC3 3 BAEE g 4ih %k,
MYC4 7E4E 45 e A b 35k B AT A9 BF 5 4R 0
K, MYCs (=R 10 5L R D B A R 2 AN
FEMHTT. IR, XEF myc234 =58 A i 9 5 Dy
AR Z 25, I Y E RS myc234 ali & =
FASM R, ST E TR R, X TR JA
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*ﬁ FPRENLE, WA TR MYC2, MYC3, MYC4
BARAY# e BA N E L.

ARG FIH 40 pumol/L MeJA X481 55 I #E17 4h
P52 A 33 AT 7 28 A8 (R0 JA HBURREE. FEBFAE
R MeJA 4b 35 AR KB AR AL B X BT R T
39.57% , WiHEZRAHGI#E XL ; MAIE myc234 4
A RAAR Y AR RO AR R A2,
MG 3.54% , BiWi% myc234 44 =58 AR}
JA BBURE B F R X —45 15 Chen %1 1Y
W45 ie i S 3 —8. (HAFR LI, EXF
JA U EE RS P 5 2 SCEE T A R MeJ A
WeFE AT BIF X 3], Chen 251" FHJE 20 pmol/L, 77
37N M 28 pmol/L, Zhuo 45 TN K
5 wmol/L, T HAEALER A ItE] g AHE, it
FTLAE Y, FEXTHARE I3 T AN AL A7 A 2 )
g, BEARS M IRAE R S S8, HARE S
— AL EARE , TR A B0 Ty AR AR —E
25 B, 78IS 2200 v 0 7 T8 Tk A BE 11 1)
R, i A M X R G
3.2 %%

ik PCR % 5E, SqRT-PCR 7€ & il 4 LA K
MeJA fUBGRES, UEBA T 38 I A4 A 3R AT 1 2 AR AR A
BE R mye234 Wy 2l G = K. AR KM R
MYC2, MYC3 Fl MYC4 ¥E 5 5% K A To ik,
HA R E X MeJA (Y BUSFERE U] AR TR AR, 45
A IR AMFSE MYC2, MYC3 fl MYC4 25 JA L)
R At P 2R PR A AR AL AR v A HE R D) Re e R B
AR

[ &% K]

(1] XM, 33, Fh—T, 4. KiEmERIRRE K
FEALIEOCHEE R CAH MR B 00T [1]. PUm AR
R, 2019, 32 (9). 1967 - 1972.

(2] FRiR0g, FIm, B, . SEHBRAK RS
BT A E A A SR gE [T]. Fam ARk 2
I, 2021, 34 (8): 1630 —1636.

[3] JEWELL J B, BROWSE J. Epidermal jasmonate percep-
tion is sufficient for all aspects of jasmonate-mediated male
fertility in Arabidopsis [J]. Plant Journal, 2016, 85 (5):
634 —647.

[4] WASTERNACK C. Jasmonates; an update on biosynthe-
sis, signal transduction and action in plant stress

response , growth and development [ J]. Annals of Botany,

2007, 100 (4): 681 —697.

[5] ZHANG L, ZHANG F, MAELI M, et al. Jasmonate signa-
ling and manipulation by pathogen sandin sects [J]. Journal
of Experimental Botany, 2017, 68 (6). 1371 —1385.

[6] NAKATA M, MITSUDA N, HERDE M, et al. A
bHLH-type transcription factor, ABA-INDUCIBLE BHLH-
TYPE TRANSCRIPTION FACTOR/JA-ASSOCIATED
MYC2-LIKEL, acts as a repressor to negatively regulate
jasmonate signaling in Arabidopsis [ J]. Plant Cell,
2013, 25 (5): 1641 —1656.

[7] HUANG H, LIU B, LIU L, et al. Jasmonate action in
plant growth and development [J]. Journal of Experimen-
tal Botany, 2017, 68 (6): 1349 -1359.

[8] ZHU Z Q, LEE B J. Friends or foes: new insights in jas-
monate and ethylene co-actions [J]. Plant & Cell Physi-
ology, 2015, 56 (3). 414 —420.

[9] SONG S S, HUANG H, WANG J J, et al. MYC5 is
involved in jasmonate-regulated plant growth, leaf senes-
cence and defense responses [J]. Plant & Cell Physiology,
2017, 58 (10): 1752 -1763.

[10] ABE H, TAKESHI U, TAKUYA I, et al. Arabidopsis
AtMYC2 (bHLH) and AtMYB2 (MYB) function as tran-
scriptional activators in abscisic acid signaling [ J].
Plant Cell, 2003, 15 (1): 63 -78.

[11] ZEff, A, Boaiehe, 2F. U JT T-DNA i AR
R ATSUC3 #y PCR %5 [J]. A% 2E B2 5l il
2006, 42 (1): 91 -94.

[12] CHEN Q, SUNJQ, ZHAIQZ, etal. The basic helix-
loop-helix transcription factor MYC2 directly represses
PLETHORA expression during jasmonate-mediated modu-
lation of the root stem cell niche in Arabidopsis [J].
Plant Cell, 2011, 23 (9). 3335 -3352.

[13] HAN X, HU Y, ZHANG G, et al. Jasmonate negatively
regulates stomatal development in Arabidopsis cotyledons
[J]. Plant Physiology, 2018, 176 (4). 2871 —2885.

[14] FR86%, LK, Rk, % WE IR RN jarl /Y
UE B MeJA AT [T]. PURARL 24l
(BB FAR) , 2018, 38 (6): 69 -73

[15] ZHUO M N, SAKURABA Y, YANAGISAWA S. A jas-
monate-activated MYC2-Dof2. 1-MYC2  transcriptional
loop promotes leaf senescence in Arabidopsis [ J]. The
Plant Cell, 2019, 32 (1). 242 -262.

[ 16 ] FERNANDEZ-CALVO P, CHINI A, FERNANDEZ-
BARBERO G, et al. The Arabidopsis bHLH transcription
factors MYC3 and MYC4 are targets of JAZ repressors and
act additively with MYC2 in the activation of jasmonate
responses [ J]. The Plant Cell,2011,23(2) ;701 -715.



