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Study of Arabidopsis H3K27 methyltransferase CLF responding to
ambient temperature and involving in temperature morphogenesis

XIE Wenhao ™ LI Chengzhang, YU yu'™
(School of Life Sciences/State Key Laboratory of Genetic Engineering, Fudan University, Shanghai 200438, China)

Abstract: [Objective] To explore the role of Arabidopsis H3K27 methyltransferase CURLY LEAF (CLF) in
temperature morphogenesis. [Method] The differentially expressed genes were screened by phenotypic
analysis and transcriptome analysis of Arabidopsis wild type Col-0 and mutant c/f~29 under different
temperatures of 22 and 16 C. [Result] cl/f-29 showed significant phenotypic differences under different
temperatures, there was less difference between c/f~-29 and Col-0 at 16 ‘C than at 22 “C. Transcriptome analysis
found that deletion of CLF led to expression changes of a large number of genes, which were divided into four
types (significantly up-regulated/down-regulated only in Col-0, significantly up-regulated/down-regulated only
in clf-29 mutant), containing 96 temperature responsive genes. [Conclusion] Arabidopsis epigenetic regulator

CLF responds to ambient temperature and is involved in temperature morphogenesis.
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Table 1 Primers used in this study

Hi Z4FR FeA
Usage Name Sequence
HHAE clf29-BP 5-ATTTTGCCGATTTCGGAAC-3'

Genotyping ¢/f-29-LP 5'-AAGAAACTTGCTAGTTCCGCC-3'
clf-29-RP 5-GAGGCATTGACTTTGATTTGC-3'

RT-gPCR  SUSI-F 5'-GGCTAGGCTTGATCGTGTCA-3'
SUSI-R  5'-GATCCACCTGAACTGACCGT-3'
LHCAI-F 5'-CAGTCCCGTGGGGTACTTTG-3'
LHCAI-R 5'-GCCGCCCGTTCTTGATCTC-3'

BIL-F  5-AATCTCCGATGGACCGTTTGA-3'

BIL-R  5'-AGAGCTTTCTTAGCTCGCCG-3'
DINI0-F 5-CGCTTTCTGATCTTGGAAATCGC-3'
DINI0-R 5'-ACACCGGTTAGAATCGTCCG-3'
ACTIN 2-F 5'-AGTGTTAGCTGCTGCCGCTGT-3'
ACTIN 2-R 5-ACCAGCAAAACCAGCCTTCACCA-3'

12 #HETEKEGNRBENE

R T+ 556 75%(p) ZEEVERGH 12 min,
i 95%(p) LEEH AR ST 10 min J5, /£ 4 C
UKFEBEIE 2 d, SRJETE 22 88 16 'C K HE (16 h
Hei8 h ) FF FAK. 22 °C &4FF, BUHLEK 184
PIREMRAA R AL 16 °C 4T, BUHAK 36 d [1E
PRIATER
1.3 RNA-seq X EE

HY 0.1~0.2 g MM Rhdvis R & Plvs, Ttk
HHRIE BE RROR K A ) 8 RNA $2 BGR 1 &
(Tiangen Biotech, Beijing, China) #1417 RNA 25X,
FANFES 3 IRE R . BERF 3 PE RNA-seq SCE Y
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# 2l KAPA stranded mRNA-seq kit(Illumina®
Platforms, KR0960-v5.17) #E4T . #4345 1S kAT
T IR E I FLVK, SR 250~500 bp 1) F BEEAT [ET Y
aifh . CEIRR B AR ARARH
[lumina Hiseq 6000 # F# {500 77, W1 7 452 2804 X i
150 bp.
1.4 RNA-seq #iEDHR

¥ B cutadapt(v3.5) 2 BrEe kA 7 it #=AK
T 0,0 HIBRIE, FiF HISAT2(v2.1.0) K5 % J5
reads FCXF 2400 Fg IF ZE KA (tair10)?%), J@ it
SAMtools(v1.9) fifiik t &1 b XS i & 11 reads #E4T 5
G2, BAEEW reads i H 8 i
featureCounts(v1.6.2) #A471HHED, HfH R &
DESeq2(v1.34.0) LA|log,(Fold change, FC)|=
log,1.5 Fl P<0.05 )55 48 € 22 e L R At
H deeptools(v3.5.1) ] bamCoverage L E ¥
reads HEATFRAEAL AL R AR BR bigwig SO, FEAd A
IGV(v2.11.2) #H4T Al #ALEY . 23 Hr 3£ R ) GO Thik
VERERHE ] T R A& clusterProfiler(v4.2.2)P",

Col-0 clf-29-1 clf-29-2

clf-29-3

1.5 RT-qPCR

B 0.1~0.2 g MM RLRGHE F A T4, T
HIE B SR K S A ] TRIzol(Invitrogen, 15596026)
HEAT RNA 425, BANFEN 3 IREE . I R
R £ (TaKaRa, RRO47A) K HREL RNA %58
% ¢cDNA, 2 Ja R EF 519 (8 1) #47 RT-
qPCR, PL ACTIN 2 fE AN S, 14 3 XA
HE R P EAbREZ .
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AWM B AT %558, PCR 45 R 2R, clf-29 {XAE T-
DNA 0751 ¥+4 L K 4 51 %) (BP+RP) 44
A BURE S 4%, EHLAR HA IR Col-0 H 72 il 2 (A1
LB W+ AT FE R 4151 9 (LP+RP) 20 45 (¥R 57 1 5%
(B 1), B BT R A R gl 5

clf-29-4 clf-29-5 clf-29-6
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LP: 7=l 5 [KIZH 514, RP: A5 U (I 251 4); BP: T-DNA 1451514
LP: Left genomic primer, RP: Right genomic primer, BP: T-DNA border primer

Bl1 Col-0 7 clf-29 BERLE
Fig. 1 Genotype identification of Col-0 and clf-29
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R[] 44 i A0 322 82 -4 H sk /b, 7E 16 1 22 °C 464
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411 F (B 3bs 3¢)e clf-29 FRARARAE R [RIIE 261
THIEEZESR, W CLE 25 F A, kAN
R B, 7R CLF 2 51 7 57T 1R %
AHEM.
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N T TEIRZ e AT T RRIRFEXS clf-29 RAE
TR g R R LG, FRATTHEAT T S B 2 RNA-
seq M7 43 #r . AHHAE 22 'C #4418 d FITE

a Col-0 clf-29 b Col-0 clf-29
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2 Col-0 F clf-29 #&#k (a\ b) FMTH (cv d) RERR
Fig.2 Phenotypic display of plant (a, b) and leaf (¢, d) for
Col-0 and clf-29
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The number of leaves counted in figure a is 3, the number of plants counted in figure b, ¢ is 25; “*” and “***” indicate significant differences at P < 0.05 and
P <0.001 levels between Col-0 and clf-29 respectively (7 test)

3 Col-0 70 clf-29 ERRIRE FHHIRE G
Fig. 3 Phenotypic statistics of Col-0 and clf-29 at different temperatures

PLE, HEX SR 97% LA b, {UWIFTE N RNA-seq  AT2G23370 Ik EARZ M, 33 0 R RS IF
SCPE B R R R (R 2). AWREREMMEIE BIEIRM (K 4a). BEANE SRR 2 1] AR OGP
W, BH T CLF BN MEFAKT, 7 clf-29 B% R, MR 3 EESHRE R ZUEE R
b, CLFRIEERZE TR, mEAR LR  FRESHE (B 4b).

%2 RNA-seq FHIEF"
Table 2 Statistical analyses of RNA-seq data

—
0/ C S:i”;e N Nigim M/ % Nonap - Niter Mot %
2 Col-0-1 37244778 37224204 9994 36546723 9818 32101104 87.84
Col-02 22235624 22206546  99.87 21582542  97.19 19 117 943 88.58
Col-0-3 33187892 33167450  99.94 32477567 9792 22820849 70.27
clf-29-1 34956528 34928744 99.92 34052033 9749 30609312 89.89
cf292 32170570 32138512 9990 31122935 9684 27113262 87.12
clf293 33342874 33311222 99.91 32488435  97.53 29058947 89.44

16 Col-0-1 22773106 22750524 9990 22163560 9742 20064 343 90.53
Col-02 28556576 28521012  99.88 27642565 9692 24617366 89.06
Col-0-3 29554426 29506424  99.84 28694997 9725 26892274 93.72
clf-29-1 31924456 31886896  99.88 30662439  96.16 28 160281 91.84
clf292 34539696 34510886  99.92 33692978  97.63 29642353 87.98
Cclf-293 30517278 30473504  99.86 29717761 97.52 25571998 86.05

1) Nygy: AW 78 reads 2 B 5 Nyim Hyrim: R AR E 3G #9readsE B Ao 355 69 P 5 Nypap  imap: Yo 3T 21 300 2R B 2809
reads#k B o 5 B2 649 FE A1) 5 Nigjior Aireer: FEAT 2 BAd I 4 &7 b B & Y3t i 8 #reads4 B Fo st 5L o o ts)

1) N,w: The number of raw reads; Ny, #wim: The number and corresponding proportion of reads after removing the low quality
bases; Npap, map: The number and corresponding proportion of reads that aligned on Arabidopsi genome; Ny, fgiier: The number

and corresponding proportion of reads that aligned on Arabidopsi with high quality

2.3 ERFEEFENTFIE 16 C MHET 22 'C 2T, HA Col-0 &Ik L

N T ERITIR X CLF W52, Llllog,FC|=  WWAIT MR A4 2 284 F1 1628 4, clf-29 K
log,1.5 F1 P<0.05 0k 26, X 3wt T B il 2 345 F12 077 4~ (& 5a. 5b), Col-0
ZFRER T BAVERE]T Col-0. clf-29 FHTE  clf-29 T8 N i FE AR Ab I 5022 (1) 52 R 45 H AT . 3R
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Fig. 4 Accuracy (a) and correlation analyses (b) of RNA-seq data
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Fig. 5 Differentially expressed genes of Col-0 and clf-29 at different temperatures
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Fig. 6 Intersection of differentially up-regulated (a) and
down-regualted (b) genes at 16 'C compared to
22°C
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Fig.7 Correlation of differentially expressed genes
between Col-0 and clf-29 at 16 'C compared to
22°C
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Fig. 8 GO analyses of differentially expressed genes in Col-0 and clf-29 respectively at 16 ‘C compared to 22 'C



824

RGO K ZE 22 (hitps://xuebao.scau.edu.cn/zr/hnny_zr/home)

44 3

RIEAT 7341 o A 19 DN FEFEAE Col-0 BIFRIE, A
14 N IEFAE elf-29 EiFZE (B 9a); (LA Col-
0 TIAMIZ 26 MR, AXAE clf-29 FiRIZ 37 4
FH (] 9b). TEIX 4 SRR 2% 3 B ks e £ A
SUCROSE SYNTHASE 1(SUSI). PHOTOSYSTEM [
LIGHT HARVESTING COMPLEX GENE I(LHCAI)-
BYPASSI1-LIKE(BIL). DARK INDUCIBLE 10
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TR B e . 3 R R IA I, 3 i — R A R A

Col-0

clf-29

9 LT 22°C, 16 °C £HT Col-0 F clf-29 & BIRE N N & E AU E
Fig. 9 Heatmap of temperature-responsive genes in Col-0 and clf-29 respectively at 16 ‘C compared to 22 “C
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