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Infroduction
Histone H1 (linker histone) is a major structural component of eukaryotic chromosomes. It is present in all higher eukaryotes in quantity of average one
Molecule per nucleosome. While the histones H2A, H2B, H3 and H4 form an inner profein core on which DNA is wrapped around, histone H1 is

located externadlly to the nucleosome parficle DNA.
surprisingly, given the albundance and critical location of H1 in chromatin several knock-out experiments failed o detect serious perturbations in

organisms without H1 (lefrahymena, yeast) or with partial disruption of H1 (mouse, Arabidopsis). The role of histone H1 is mysterious.
Higher eucaryofes have many nonallelic histone H1 variants. In animals some of them are specific for certain developmental stages.In plants o

group of H1 variants was found 1o be linked to a physiological stage - the drought stress.
INn the previous experiments in our laborafory the main variants of H1 (H1A and H1B) were silenced, what was accompanied by a compensatory

increase in the level of the minor H1 variants (H1C, D, E and F). Native proportion of H1 variants was shown to be critical for a correct flower

development and a male feriliy.
Here we present functional analysis of H1C, a newly idenfified minor histone H1 variant, We determine that it belongs to a specific group of plant

hisfone H1 variants, check if it is necessary in a course of development and fry fo find if its compensatory overexpession could be a direct cause of
previously reported malfunction in the generative breeding.

1. H1C is a homolog of drought-inducible H1s

Newly identified histone H1C was found to be very similar to

. , , , H1 I Volvox THPPY THMVKOA TTIKERNGS SILHAIL KKIF T ENKYGKDI HDKNFAKTL.SQVVKTFVKGGKLVKY kddHKHLsE - Chlorophyta
varants preVIOUS|y known as droughT-IndUCIble. HIX Lilium LHPTYLEMI SEATASLKERTGSSQIAL SKFVENK . HRAHLPANFKK LLLVQLRKLTAAGKLIKVKNSMKISA | o o
H1C Qroups with them in a well defined clade H1Al Triticum }AHPSYAEMVSEAIAALKERSGSSTIAIGKFIEDK.HKAHLPANFR I LLTQIKKLVAAGKLIKVKGSYKLAK }
| | | HIB Nicotiana | THPSYFEMIKDATVTILKDKTGSSOHATTKFTEDK . QKN . LPSNFRK [LLLVOLKKLVASGRIVKVKSSMKLE. | .

n the phylogenetic analysis, shares H1-1 Arabidopsis }SHPTYEEMIKDAIVTLKERTGSSQYAIQKFIEEK.RKE.LPPTFR 1.LL LNLKRLVASGKLVKVKASHKLPS } ICOIS
ST AR ol ) H1-3 Arabidopsis | THPPYHIMIKEALMVLKEKNGSSPMAIAKKIEEK . HKSLLPESFRKILS LOLKNSVRAKGKLVKIRASYKLSD

dISTlngUIShlﬂg esidues and has a short, group HID LycopersicongTHPPYHQMIKHALLYINEKGGSSPYAVAKYMEDK . HKDELPANFRKI LGLOLKNSAAKGKLIKIKASYKLSE ¢ ?nrgjggfe

specific, C-terminaldomain (nOT ShOWﬂ). HIC Nicotiana ) THPPYHUMIKHALLAINEKAGSSPYATAKYTEDK . HKDELPANFRK[LGLQLKNSAAKGK |LMKIKASYKLSE |

2. H1C is notinduced by drought 3. Manipulating variantsof H1

Semi-quantitative RT-PCR (a) and protein analysis (o) o asses the role of HIC in $

failed to show development we applied (@ A

induction of the H1C antisense RNA strategy. We b3 s

by drought (g generafed planfs fransformed with

treatment. It | anfisense H1C, anfisense HIB or both.

Mmakes the - Profein analysis revealed that olbtainead

assumiptions about plants were indeed devoid of desired

the role of H1C and H1 variants (a). Downregulafion of

the whole clade of some of the HI variants was accompanied by

drougt-inducible’ linker histones less compensafory increase in the level of the

Clear. remaining variants (o).

4. H1C is dispensable for development
The plants devoid of HIC and H1D had general appearance

and growth rate (not shown) as well as the flower anatomy (figure)
and the course of male meiosis (not shown) the same as the

controls. :. 5
The plants without H1A, B, C and D had the same abnormal e

phenotype as those without HTA and B, i.e. shorrened stames
and petals, characteristic petal-like coloring of sepals and
deffects in male gametophyte. Defects in microsporogenesis
concerned chromosomal abberations and asynchrony during
meiosis. Both groups grew smaller and produced more |aterdl
shoots (not shown).

Conclusions

HT1C, the newly discovered variant of histone Hlis very similar to linker histone variants induced by drought, but we failed to show that it is indeed
iInduced by drought. This raises the question albout the role of H1C and whole clade of 'drought inducible' H1. We checked that H1C is dispensable
for normal development. We also found that silencing of H1C in plants devoid of major H1 variants infroduces no additional developmental
abberations nor rescues the flower phenotype. Thus H1C is notf responsible for previously shown ablerations in flower development in plants with
silenced maijor H1 variants and compensatory overexpressed minor variants.

Based on analysis of &' and 3' flanking sequences (not shown) we speculate that H1C might be regulated by sucrose concentration and be
important in processes dependent on sucrose.

As change in histone H1 proporfions selecftively affects pollen viability, it migt be a good ool to produce male-sterile plants for hybrid seeds
production.
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