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Analysis of histone modification of MtSERK1 duringin vitro
regeneration in Medicago truncatula
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Abstract: Epigenetic modification, especially histone modification, plays an important role in maintaining plant genome
stability, regulating gene expression and promoting regeneration in vitro. MtSERK1 is an important marker gene involved in
establishing of embryogenic callus during in vitro regeneration of Medicago truncatula. In order to understand the regulation
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relationship between dynamic histone modification and MtSERK1s expression during the processes of in vitro organogenesis,
the expression of MtSERK1 was analyzed by qRT-PCR, and the modification status of H3K9me2, H3K4me3 and H3K9ac in
the promoter region and different regions included in the gene body was analyzed by chromatin immunoprecipitation (ChlP).
We found expression activation of MtSERK1 was related to the dynamic changes of histone H3K4me3 and H3K9ac in the 5’
and 3' regions. This study will provide important theoretical guidance for understanding of the regulatory mechanism of
MtSERK1 and also for establishing efficient genetic transformation system of Medicago truncatula.

Keywords: Medicago truncatula, histone modification, MtSERK1, callus, in vitro organogenesis
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1t QRT-PCR #:l] MtSERK 7£ #1173 41 2135 5 M 5
sy AL BB REEL (975 0%
1). gPCR F WA (10 pL): ddH.0 3 ul, IE[
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# 1 gRT-PCR K ChIP-PCR 3|#)
Tablel Primersfor gRT-PCR and ChlP-PCR

Br LB AR
14 FBEREEINIE (ChIP) 5247

FF R MSERKL 41 2 FHE R A1) ChiP
Tk EE S SCHK[22) . RIEAER N AR (1.3)
5 RNA $REUE — LR = 1 g9, H&H 1%
FH T 1Y) 1xPBS % tifk B2 [ , A H 2 BR VR
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WG T80 CIRAFE. WAMFEFE G 43 B8 Y i
I HE AT 75 R T U A O 8 S A B R
200-1 000 bp. 437l#]H H3K9ac., H3K9me2 F
H3K4me3 #ifk (Millipore cat. 07-392. 05-768R
M 07-473) AT RIEVIVE L, RIEIMA
Protein G 3538k, 4 CEZIBHERMHE 4ho AL
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M ChIP EEfh R, 65 CHEAH 1 7 i A2 B A
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UE S [ 25 AT AR Bt AR 1 24k 7 ) (No-Ab)
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Primer name Forward (5'-3') Reverse (5'-3')
gqRT-PCR
MtSERK1-RT CGTCCTCCACATCAAGAACCACT ATCCCCCACAACAGCCTCAAACT
Mt-Actin CAAAAGATGGCAGATGCTGAGGAT CATGACACCAGTATGACGAGGTCG
ChlP-PCR

MtSERK1-ChIP- I
MtSERK1-ChIP- II
MtSERK1-ChIP-1I
MtSERK1-Chl P-1V
MtSERK1-ChIP-V
MtSERK1-ChlIP-VI

GCAAATGCAATGCTAGATGGC
ATCTGAGGATGGAGGAGACAAA
AATGCTTTCTTGCTTGCTATCT
GAACTTTACAGCAATAACATCAC
AGGCTCTCCTCCATTTTCTCC
ATCCCGATCTTAAAACCAACTA

GACTGAAAGATGGAGAGGGGG
CCAACAACAACCAAAAAAACAA
TCATCTTTAATTGCAGCCTTAA
TTCTTTTCTCAAACACGCCAACA
CCTCCAGCTATTGCTCCAGTT
GCCTTCAAGCATTCTCACTACA
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Fig. 1 The in vitro callus inducion and organogenesis of Medicago truncatula. (A) Mock: leaf explants. (B—D) Leaf
explants cultured on SH3a for one week (B), three weeks (C) and six weeks (D). (E-G) Calli cultured on SH9a for one
week (E) and three weeks (F); (G) Shoots formed from the calli cultured on SH9a for six weeks. The red arrow shows
the newly established center of stem cell tissue.
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Fig. 2 Expression of MtSERK1 during in vitro callus
induction and organogenesis of Medicago truncatula.
Mock: leaf explants; SH3-W1, SH3-W3, SH3-W6: |eaf
explants cultured on SH3a for one week, three weeks and
six weeks; SH9-W1, SH9-W3, SH9-W6: Calli cultured
on SH9a for one week, three weeks and six weeks.
Different letters represent the significant differences
between different samples at P<0.05.
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Fig. 3 Analysis of histone modification in MtSERK1 during Medicago truncatula organogenesis in vitro. (A) The structure
of MtSERK1, the black frame shows the exons, the white frame shows the introns, the black line shows the promoter, the
short thick line shows the detected area of histone modification. (B—G) The histone modification level of MtSERK1 in
region 1 (B), I (C), II (D), IV (E), V (F) and VI (G). Mock: Leaf explants; SH3-W1, SH3-W3, SH3-W6: Leaf explants
cultured on SH3a for one week, three weeks and six weeks; SH9-W1, SH9-W3, SH9-W6: Calli cultured on SH9a for one
week, three weeks and six weeks. * Represent the significant differences between different samples at P<0.05.

HARGA . BRI IR TE RG4S, 2) IR BAP % SH3a A5 9% 1 5t A B 8 I ik H 3%
PR HATEM R IER TR R 3) & %k (&l 1B), BEE A SAFRIERK %2 35 6 JH )5,
MRS TFAMEE ORI 2S B, Amfserh, PR REIRVEANIRE (& 1C, D), fEdtidff
PERLE A AMEIAZ 54 4 mg/L 2,4-D M105mg/L  MtSERKL (A2 Fid, HAE SH9a ik S 1 4
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KR E R E (B 2), etk R, fRREE
MtSERKL ik, Ho 5/ Y 7 A6 I Xk
(11 FIIT) H3K4me3 L) K 3'%i H3K4me3 F1 H3K 9ac
BHiACE A AR RE A (& 3), Btk
MtSERK1 ) 5% &% 3% 2 5 F1 H3K4me3 il
H3K9ac & Hii 7K ¥ 1) 25 Ak AT R 1512 J 18] 119 s S ik
TEAFTER CNE . BEETE L3 FR ik SH9a i3
] A RE K (36 JA] ), WM M 4l 2Lz i
BUARAE S E B I, MISERKL il K28
P, FEIZREFER MESERKL (4 5/ 75 4~ 6 ] X 3,
H3K4me3 i K F- 1% B AL, 1 34l
T 11 H3K 4me3 Fi1 H3K 9ac 14 1fi 7K - I 72 7 B [
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FEM MESERKL ki nl fe 825 TH 3
Ui 2H A 11 H3K4me3 F1 H3K 9ac & i (I 52 , {Hif
BRI — 5T, bR BB XA, FEHR S
T IX DA SR B ) e 4 X A R 2 Bk 3
R R BRI AE AL, 22 I L3R P 3k DR 1 48 o
B IR v, XA 5 WUS HI STM TE#UL R
T B VR 1 2 A s R AR ) 14
A FIRAHT, HEM MtSERKL 7E 9520 1 75 B /R Fi A=
1T R AR AL S S PR A SR, A
FORBE 32 3 T HARE KA 2K 1 H3K 4me3 il
H3K9ac & i 52 1)

I, Li Sl s S G g% . AR YIMESR
W R T — B st A% A Ak 0 0 A AE B D
Jin668%%  Hk— i Il il & T AL WHSE T B AT T
X — G ARG IR, S DA A6 o P
A 8 7 3R 55 5 2 A VRIS i 2 A A D6 3 TR )
it () BIEMbEMIA I, it DNA B S il
FUHE T A2 ARG ECR , 0% T WOX1L, CKX7,
KNOX2 25 [H 3k , e ot T R an IR 14 4129
ARG, FRATIESE T 232 5 15 B (R bk A 6
S IL R MESERKL 4 25 P B i 45 Sl , R4t v
BEH A AR P AR BRI AL T I AT I e, X
HAAR T A ROR TRV A 3 R TR G i 42 Y
AL A EEE L,
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