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679 mutant lines of Arabidopsis in comparison to wild type (Ws) in uninduced state and
630 quantitative (C). AtPR1 expression was quantified by real-time PCR.

681  Fig. 3. Nucleosome mapping on the PR-1a core promoter region in uninduced, SA, TSA

632 and SA + TSA treated leaves by anti-H3 ChIP- PCR.

683 (A) Standard PCR was done to detect nucleosomes in the core promoter (-102 to +55
634 bp) and flanking upstream (-102 to -213 bp and -213 to -362 bp) and downstream
635 (+59 to +319 bp) regions of the native PR-/a promoter. The Input DNA is used as
686 ChIP control (for each primer set) as shown below each lane. (B) The models depict
687 the location of nucleosomes on PR-/a promoter before and after SA induction upon
638 the regions analyzed in (A).

689  Fig. 4. Temporal changes in histone acetylation at PR-1a core promoter in relation to

690 PR-1a transcript.

691 The ChIP assay was performed on tobacco leaves floated on SA for 3 to 18 h, using
692 antibodies against acetylated H3K9/14. The PCR products from immunoprecipitated
693 DNA (correspond to core promoter region) are shown at different time points. The
694 input template was used as control. Tobacco PR-/a transcripts were estimated by RT-
695 PCR at different time points, following SA induction. Tobacco UBQ was used as an
696 internal control for transcript analysis.

697  Fig. 5. Effect of TSA on tobacco PR-1a expression, following induction with SA.

698 Leaf discs from the PR-1a:GUS transgenic tobacco were placed in 2 mM SA for 4h
699 only then were shifted to water or TSA for different time intervals, as indicated. The
700 GUS assay was performed after 24 h of time completion. The kinetics of GUS
701 expression PR-1a in the presence of water (A ) and TSA (m) is shown in Fig..

702  Fig. 6. Time course analysis of the methylation status on R8 upon SA induction for

703 different time periods.

704 Histone methylation status on R8 was analyzed by ChIP assay using antibodies
705 against mono-, di- and tri-methyl H3-K4, H3-K9 and H4-K20 (A-I). ChIP assay was
706 performed using these antibodies on tobacco leaves treated with water (uninduced) or
707 SA (induced) up to 24 h. The immunoprecipitated DNA was analyzed by qRT-PCR.
708 The histogram represents the % input (Y-axis) at different time points (X-axis) with
709 SD.

710  Fig. 7. Expression of AtPR1 in mutant plants of Arabidopsis and ChIP- PCR analysis
711 using anti-LSD1, anti- CoOREST and anti-HDAC1 antibodies at PR-1a promoter
712 locus. Constitutive expression of A¢tPRI in gene mutant lines of A. thaliana in

21


https://doi.org/10.1101/2021.07.24.453639

bioRxiv preprint doi: https://doi.org/10.1101/2021.07.24.453639; this version posted July 25, 2021. The copyright holder for this preprint (which
was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

713 comparison to wild type in uninduced state. (A). A¢tPRI expression in four LSDI like
714 gene mutant lines was quantified by qRT-PCR. (B). Expression of AtPRI, AtSNII,
715 AtPDF1.2 and AtGDAS transcripts in Arabidopsis. Transcript levels were estimated
716 by RT-PCR, 24 h after floating the leaves on water, SA , TSA and SA +TSA. The
717 AtACTIN7 was used as an internal control. (C). Presence of LSD1 on chromatin of
718 core promoter region of PR-Ia was analysed by ChIP assay using anti-LSDI1
719 antibody. The immunoprecipitated DNA was analyzed by standard PCR. Input DNA
720 was used as ChIP control. (D). Detection of LSDI1-like complex at core promoter
721 region of PR-Ia in uninduced state by ChIP PCR. ChIP assay was performed by using
722 antibodies against LSD1, CoREST and HDACI1. The representative PCR products
723 indicate the presence of LSD1, CoREST and HDACI, in uninduced state. Input DNA
724 was used as ChIP control.

725  Fig. 8. Probable Model suggesting the sequential events and ordered modifications of

726 chromatin over the PR-1a promoter in tobacco leaf.

727 Histone modifications associated with various PR-1a promoter states are shown. The
728 promoter region has six distinct nucleosomes including downstream nucleosome in
729 the repressed state, as shown in (A). The nucleosome over core promoter has
730 repressive histone marks (mono, di and trimethylated H4-K20 and H3-K9) and LSD1-
731 CoREST-HDACI repressor complex (A). Following SA mediated activation (B) of
732 PR-1a promoter, the repressor complex is dissociated from the core promoter region,
733 possibly through the recruitment of histone acetyltransferase, resulting in H3K9ac and
734 H4K16ac. Active histone methylation marks (mono, di and trimethylated H3-K4) also
735 increase. Acetylation at H3-K9/14 and H4-K12 lead to decrease in histone-DNA
736 interactions eventually nucleosome disappears from the core promoter (C) region,
737 leading to the recruitment of pre-initiation complex (PIC). The new incorporated
738 histone codes (mono, di and trimethylation of H3-K4, and acetylation of H3-K9/14
739 and H4-K12) make actively transcribed PR-/a chromatin.
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Figure 1: Mapping of borders sequences of the core nucleosome by primer extension.

(A) Lane 1: Amplified product of reverse primer (NR1). Lane 2: Amplified product of forward primer
(PF3). Lane 3 and 4: non template controls for NR1 and PF3 (negative controls). Lanes 5 to 8: sequence
ladders for T, G, C and A respectively. (B) Nucleotide sequence of core promoter of tobacco PR-Ia
promoter showing in dark and shadowed the —102 to +55 region covered by the nucleosome. The TATA, Inr
like region and downstream promoter like sequences are underlined. The transcription start site is shown by
arrow.
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Figure 2: Time course analysis of the acetylation chromatin state on core promoter region of
tobacco PR-Ia in uninduced and induced state and the expression of A/PRI in HAT mutants of
Arabidopsis.

Histone acetylation status on R8 was analyzed by ChIP assay using (A) anti-acetyl H3K9, (B) anti-acetyl
H4K 16 antibodies. The immunoprecipitated DNA was analyzed by qPCR. The histogram represents the
% input (Y -axis) at different time points (X-axis) with SD. Constitutive expression of AtPRI in HAGS3,
HACI1, HXA1 gene mutant lines of Arabidopsis in comparison to wild type (Ws) in uninduced state and
quantitative (C). AtPRI expression was quantified by real-time PCR.
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Figure 3: Nucleosome mapping on core promoter region of the PR-Ia promoter in uninduced, SA,
TSA and SA+TSA treated leaves by anti-H3 ChIP- PCR.

(A) Standard PCR was done to detect nucleosomes in the core promoter (-102 to +55 bp) and flanking
upstream (-102 to -213 bp and -213 to -362 bp) and downstream (+59 to +319 bp) regions of the native PR-
la promoter. The Input DNA is used as ChIP control (for each primer set) as shown below each lane. (B)

The models depict the location of nucleosomes on PR-/a promoter before and after SA induction upon the
regions analysed.
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Figure 4: Temporal changes in histone acetylation at PR-Ia core promoter in relation to PR-Ia
transcript.

The ChIP assay was performed on tobacco leaves floated on SA for 3 to 18 h, using antibodies against
acetylated H3K9/14 and tri-methylation of H3K4. The PCR products from immunoprecipitated DNA
(correspond to core promoter region) are shown at different time points. The input template was used as
control. Tobacco PR-Ia transcripts were estimated by RT-PCR at different time points, following SA
induction. Tobacco UBQ was used as an internal transcript control for transcript analysis.
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Figure 5: Effect of TSA on tobacco PR-1a expression, following induction with SA.

Leaf discs from the PR-1a:GUS transgenic tobacco were placed in 2 mM SA for 4h only then were shifted to
water or TSA for different time intervals, as indicated. The GUS assay was performed after 24 h of time
completion. The kinetics of GUS expression PR-Ia in the presence of water (A) and TSA (m) is shown in

figure.
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Figure 6: Histone methylation status of chromatin on core promoter region of tobacco PR-Ia
promoter in uninduced and induced state.

Histone methylation status on R8 was analyzed by ChIP assay using antibodies againstmono-, di-
and tri-methyl H3-K4, H3-K9 and H4-K20 (A-l). ChlP assay was performed using these antibodies
on tobacco leaves treated with water (uninduced) or SA (induced)up to 24 h. The
immunoprecipitated DNAwas analyzed by gPCR. The histogram represents the % input (Y-axis) at
different time points (X-axis) with SD.
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Figure 7: Expression of AtPR1 in mutant plants of Arabidopsis.
(A) Constitutive expression of A¢PRI in four different LSD1 like gene mutant lines of A. thaliana in
comparison to wild type in uninduced state. 4zPR] expression was quantified by real-time PCR.

(B) ChIP- PCR analysis using anti-LSD1 antibody at PR-Ia promoter locus. Presence of LSD1 on
chromatin of core promoter region of PR-/a was analysed by ChIP assay using anti-LSD1 antibody. The
immunoprecipitated DNA was analyzed by standard PCR. Input DNA was used as ChIP control.
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