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e | he beneficiaries must ensure open access to peer-reviewed scientific publications relating to
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at the latest at the time of publication, a machine-readable electronic copy of the
bublished version, or the final peer-reviewed manuscript accepted for publication, is
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immediate open access is provided to the deposited publication via the repository,
under the latest available version of the Creative Commons Attribution International
Public Licence (CC BY) or a licence with equivalent rights; for monographs and other
long-text formats, the licence may exclude commercial uses and derivative works (e.g.

CC BY-NC, CCBY-ND) and *

- information 1s given via the repository about any research output or any other tools
and instruments needed to validate the conclusions of the scientific publication.
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Open science: open access to scientific publications

The beneficiaries must ensure open access to peer-reviewed scientific publications relating to
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Arsenate toxicity on the apices of Pisum sativum L. seedling roots: Effects on mitotic

activity, chromatin integrity and microtubules
Stefania Dho, Wanda Camusso, Marco Mucciarelli, Anna Fusconi
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1. Introduction

Arsenic (As) is a toxic element, frequently found in soils and water. A main natural source of As is the erosion of
mother rock, even though a consistent part of As environmental pollution comes from human activities (Meharg
and Hartley-Whitaker, 2002 and Patra et al., 2004). The As in unpolluted fresh water is usually in the range 1-
10 pg/l. According to EPA and WHO, the maximum permissible As concentration in drinking water iz 50 pgi
‘Mandal and Suzuki, 2002}).

drsenic is a well-established human carcinegen (Qin et al.,, 2008a) and has been shown to be genotoxic in a
variety of in vifro studies { Hughes, 2002). In plants, it severely affects growth and development, and its toxicity is
strongly dependent on the concentration, exposure time and physiological state of the plant (Singh et al, 2007).
However, planis vary in their sensitivity to As, and a wide range of species have been identified in As-
contaminated seils ( Meharg and Hartley-Whitaker, 2002). Besides, hyperaccumulators such as Piens vilftata,
which tolerate high intemal As content, may also use this As to defence themselves against herbivore attack
, 2009).

Higher plants take up As mainly as arsenate (V), the dominant form of phytoavailable As in aerobic soils.
dccording to Meharg and Hartley-Whitaker (2002), As competes with phosphate for plant phosphate
ransporters. Upon absorption, most arsenate is rapidly reduced to arsenite (lll), dus to an arsenate reductase
activity (Xu et al, 2007), hence, the arsenate cytoplasmic concentration is generally not high enough to exert
oxicity (Meharg and Hartley-Whitaker, 2002). Both As species interfere with wvarious metabolic pathways:

arsenate, as an analogous chemical to phosphate, may replace phosphate in the ATP and in varous
1
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! history: Arsenic (Az) is one of the most toxic pollutants in the environment, where it severely affects both animal
Received 20 july 2009 and planz growth, Despite the growing literature data on As effects on plant development, alteratiens

induced by this element on meristem activity of the root have not been explored to any great extent.
In the present study, short-term experiments with arsenate have been conducted on Psum smttvum L.
seedlings to assess whether plant growth impairment is due to DNA/chromosome or mitotic microtubale
damages. Root growth was studied by evaluating apical meristem activity and cell elongation. Mitotic
aberrations, DNA fragmentation and microtubule organiz ation of the apical cells were also analyzed. The
results have shown that arsenate, at the kowest concentration (0.25 pM), slightly increases root growth
and some related parameters, whilst the other concentrations have a dose-dependent negative effect on
oot growth, on the mitatic and labelling index (after brome-deoxyuridine administration], and on the
mitotic arrays of microtubule (through immunofluorescence). The main effects on mitosis occurred for
25 M As. The percentage of metaphases increased, as did the irregular metaphases and c-mitoses. This
was related to alterations in the mitotic spindles, which closely resemble those induced by colchicine.
Chromosome breaks and anajtelophase bridges were virtually absent, whilst DNA fragmentation only
increased from 25 wM arsenate onwards. These data point to a poor clastogenetic activity of As and
implicate that microtubules are one of the main targets of As,

© 2010 Elsevier BV. All rights reserved.

Introduction

Arsenic (As) is a toxic element, frequently found in soils and
ater, A main natural source of As is the erosion of mother rock,
though a consistent part of As environmental pollution comes
om human activities (Meharg and Hartley-Whitaker, 2002; Patra
et al, 2004 ). The As in unpolluted fresh water is usually in the range
10 pg/l According to EPA and WHO, the maximum permissible
concentration in drinking water is 50 wg/l (Mandal and Suzuki,
2002,

Arsenic is a well-established human carcinogen (Qin et al,
20082 ) and has been shown to be genotoxic in a variety of in vitro
studies (Hughes, 2002). In plants, it severely affects growth and
elopment, and its toxicity is strongly dependent on the concen-
fration, exposure time and physiological state of the plant (Singh
et al., 2007), However, plants vary in their sensitivity to As, and
a wide range of species have been identified in As-contaminated
50ils(Meharg and Hartley-Whitaker, 2002), Besides, hyperaccumu-
ators such as Preris vittata, which tolerate high internal As content,
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may also use this As to defence themselves against herbivore attack
(Mathews et al, 2000],

Higher plants take up As mainly as arsenate (V), the dominant
form of phytoavailable As in aerobic soils. According to Meharg
and Hartley-Whitaker (2002), As competes with phosphate for
plant phosphate transporters, Upon absorption, most arsenate is
rapidly reduced to arsenite (I}, due to an arsenate reductase activ-
ity (Xu et al. 2007, hence, the arsenate cytoplasmic concentration
is generally not high enough to exert toxicity (Meharg and Hartley-
Whitaker, 2002}, Both As species interfere with various metabolic
pathways: arsenate, as an analogous chemical to phosphate, may
replace phosphate in the ATP and in various phosphorylation reac-
tions, leading to the disruption of the energy flow in cells, The
toxicity of arsenite is mainly ascribed to its reaction with sulphydril
groups of proteins that interfere with their functions (Meharg and
Hartley-Whitaker, 2002; Patra et al,, 2004),

Expasure to high concentrations of As induces the production of
reactive oxygen species (ROS) (Singh et al, 2007; Wang et al, 2007,
Lin et al,, 2008; Shri et al, 2009) and the conversion of arsenate to
arsenite is regarded as one of the causes of ROS generation (Wang et
al., 2007 ). Oxidative stress induced by As can damage cells, mainly
through lipid peroxidation of membranes (Singh et al,, 2007 ) and
DNA fragmentation, as has been demonstrated in leaves and roots
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- The Rights Retention Strategy:
~ cOAlition S and beyond

What authors may be told What authors may be told

e You cannot use the RRS statement when submitting to this journal.
Answer: You can and you should. The only option for the journal
is to refuse your paper.

e This journal does not allow AAMs to be made OA under the RRS
Answer: The RRS takes precedence over any restrictions
formulated by the publisher. Are you rejecting my submission?

e You must pay an APC to be compliant with your funder, even if the
funder will not reimburse it (e.g. in a hybrid journal with no TA)
Answer: No need not pay for an APC in such journals to be
compliant with your funder’s policy, the RRS suffices.

e Before proceeding with your submission, you must click here to agree
to paying for an APC for publication (even if your funder does not)
Answer: Submit elsewhere. The publisher is tricking you into a
contractual agreement and subverting the RRS.

e [f you use your AAM it will have to be under the journal’s embargo,
even if you used the RRS wording.
Answer: The CC BY licence applied to the AAM by the
author takes precedence over any publisher embargo.
e Choosing the green route means the work is under an embargo that is
not compatible with your funder’s policy.
Answer: Let me repeat: the CC BY licence applied to the AAM
by the author takes precedence over any publisher embargo.

e Using the RRS will undermine academic publishers and their
transition to Open Access.
Answer: Physics papers in ArXiv have not led to the demise
of their corresponding physics journals. See also Royal Society!
e The repositories where you deposit the AAM are not up to the task
Answer: Repositories are largely compliant with Plan S.
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The Rights Retention Strategy and publisher equivocation:
an open letter to researchers

Confusing and misleading guidance to authors

Rejecting submissions to a subscription journal that carry the RRS language and re-routing these submissions to full Open Access

journals
Modifying submission systems such that authors are required to agree to paying an open access fee (Article Processing Charge)

Encouraging authors to breach their funder's grant conditions
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cOAlition S response to the STM statement: the
Fiqhts Retention Strateqy restores long_-
standing academic freedoms

he statement published earlier today (3rd February) by the STM Association and signed by a number of its members

and a number of non-members), continues to perpetuate a number of myths and errors relating to the Rights

Retention Strategy.

publishers have received notice of the Ric_}hts Retention Strategy since July 2020, and cOAlition S has held various
meetings with them to discuss their concerns and explain what the RSS is trying to achieve.

We agree that management and support of the peer review process require signiﬁcant resources. However, while we
do not underestimate the value that publishers add to the process, we point out that peer review is conducted on a
voluntary basis by the research community.

We are somewhat perplexed to read that the “Rights Retention Strategy ignores long-standing academic freedoms”.
As these are left unspecified, it is hard to see how that could be the case. However, we believe the Rights Retention
Strategy restores long-standing academic freedoms, in that it asserts the authors' ownership of their publication after

peer review, to re-use and share as they please. It is up to the publishers to demonstrate the added value of the
Version of Record, for which cOAlition S funders are willing to pay, as we have repeatedly stated
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LICENSES Creative Commons

ATTRIBUTION
C C BY This license lets you distribute, remix, tweak, and build upon the original work,

even commercially, as long as you credit the original creation. This is the most
accommodating of licenses offered

ATTRIBUTION-SHAREALIKE
CC BY-S A This license lets you remix, tweak, and build upon the original work even for

commercial purposes, as long as you credit the original work and license your new
creations under the identical terms. This license is often compared to “copyleft”
free and open source software licenses. All new works based on the work should
carry the same license, so any derivatives will also allow commercial use. This is
the license used by Wikipedia

MOST FREE

ATTRIBUTION-NODERIVS
CC BY_ND This license allows for redistribution, commercial and non-commercial, as

long as it is passed along unchanged and in whole, with credit to the original
work

ATTRIBUTION-NONCOMMERCIAL
CC BY_NC This license lets you remix, tweak, and build upon the original work

non-commercially. Your new works must be non-commercial and acknowledge the
original work, but you don't have to license your derivative works on the same terms.

ATTRIBUTION-NONCOMMERCIAL-SHAREALIKE
CC BY_NC,SA This license lets you remix, tweak, and build upon the original work

non-commercially, as long as you credit the original work and license your new
creations under the identical terms.

ATTRIBUTION-NONCOMMERCIAL-NODERIVS
C C BY-NC'N D This license is the most restrictive of mg sb; main licenses, only allowing you to

download the onginal work and share it with others as long as you credit the
LEAST FREE original work. You can't change the original work in any way or use it commercially.
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