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Methicillinresistant Staphylococcus aureus (MRSA) is a public health problem, being a cause of severs
diseases in hospitals and communities in general. To confront this contingency at present, the
effectiveness, in combination with diverse natural products is being studied in order to inhibit this
micrecrganism. The objective of the present work was to evaluate the combined inhibitory effects of
ethanolic extracts of garic (ANivm sativuem) and propolis (Propolis —ppl-) against MRSA strains. We
tested two types of extracts: at 20 and 30% for each. Microbial resistance assays were evaluated by the
macrodilution method and the combinations were assessed by iscbolographic studies. The study
strains were divided into two groups based on their resistance to garlic as sensitive {36.8 + 7.4 mgimL)
and resistant (67.2 £+ 8.9 mg'mL). The results show that for strains catalogued as sensitive, the
combinations in both concentrations suggest a synergistic effect; on the other hand, for strains
catalogued as resistant, the combinations no longer presented a synergic effect.

Key words: Synergism, iscbolographic analysis, methicillin-resistant Staphyococcus aurewrs (MRSA), garlic,
propaolis.

INTRODUCTION

Staphylococcus  sursuz s a3 medically  important of community as well as hospital ongin. 5. sureus forms
microorganism. For several years, it has been recognized parts of the Microcoocaceas family, genus Staphylococcus,
as the main pathogenic agent of its genus for infections which comprises more than 30 different species. many of
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Olbective. The aim of this sudy is o investigate arine fuorids concentration as a toxicity factor in a rural commumity in the
state of Zan Lois Pobosi, Mexico, Materinls ard Metods. A sample of 111 dhildren expossd to high concentrations of fuoride in
drinking water (4.13 mg/1) was evaluated Flooride exposure was determined by measaring urine flooride concentration nsing the
potentiometric method with 2n ion selective electrode. The diagnosis of dental flnorosis was ed by clinical examination, and
the severity af damage was determined using Dean’s index and the Thylstrup-Fejerskor (TF) index. Besulis. The range of exposure in
the study population, svaluated through the fuoride content in wrine, was 11 to 5.9 mg/L, with 2 mean of 314 + 108 mg/L. Dental
flaprosis was present in all sohjects, of which 95% had severe cases. Higher urine fluoride levels and greater degress of severity
occurred in alder children. Canclusions. The rasalts show that dental floorosis was determined by the presence of fluoride sxposure
finding a high positive correlation between the severity of flnorosis and wrine fuoride concentration and the years of sxposure

suggested 2 cumulative effect.

L. Intreduction

There are contaminants in the environment in constant inter-
action with ws that can affect our health throwgh exposure to
them. Dirinking water can transmit numerous diseases cawsed
by ditferent pollutants; two of the most common chemicals in
waler that are capable of causing health problems are fluoride
and arsenic. Fluoride (F) is a toxic agent that canses adverse
health effects, such as dental and skeletal fluorosis, reproduc-
tive and neurcdogical effects, and endocrine disorders [1, 2]
In 1934, it was shown that the increase of fluoride content
inwater causes dental fluoross, which is an alteration of tooth

enamed that can be observed as spots ranging from whitish to
dark brown color and that, in severe cases, beads to the koss
of tooth enamel [3). Research seggests that fivoride affects
enamed formation by making it porous. Skeletal fluoross is
a condition associated with the acocumulation of fluoride in
bone, resuliing in briftle bones that are suscepiible o tensile
forces [4].

Furthermore, studies conducted in recent years suggest
that fluoride is a neurofoxic agent, as research conducted in
populations exposed o F- [with water concentrations higher
than 3 mg/L) supports the hypothesis that F~ decreases the
intelligence quotient (10) of children [5. &].
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Theaoljertiveof this study was to evaluate the associat on betwesn in v roexposure to fluaride (F) and
Mental and Psychomotor Development (MDI and PN ) evaluated through the Bayley Scale of Infant
Development 1l { BSDI-1 )in infants The sample included &5 mother-infant padrs. Envimnmoen sl soposure
taF was quantified in tap and botded waseT samples and Fin maternal urine was the biol ogical soposure
indicator; samples wer ooll acted during the 155, Znd and 3 i trimester of pregnancy. The mean values of

Karperundi ) F in tap water for the 1s, 2nd and 3rd mrimester wer 26+ 11mgfl, 21 =11 mg/l and 27 =10 mg/l
Rlasids o spodue it s respectvely; above I 20% of the samples soceeded the reference value of 15 mgll (NOM-T27 -SA1-

15964 Regarding Fin maternal urine, mean values wer 19+ 10 mg/L, 20+ 11 mgf and 27+ 11 mg/l for
the 15t, Zndand 3 rdtrimester respectively. The infns with MII and PDN scores ks than 85 jpodnes were
I8 5T and H1FL respectively. After ad justing for potental confounding fciors (gestational age, age of
child, marginalization indexand type of water for consumption § the MIDI showed an invers e associaton
with Flewels in masrnal urine for the first (i = —19005, p=004 ) and semond trimester (= -19.34,
= 001 } Our data suggests that aognd tve alberations in children born from exposed mothers to F ould

start in early prenatal stages of lie.

Cogniive deve loparse o delay

© 2017 Published by Elsevier B

1. Imtrodwiction

Fluarides are natura Iy-ocowrming companents in rocks and sodl
and are also found in i, water, plants, and animals. The general
population is exposed to fluodde (F) through the consumption of
drinking wenter, foodstufl and dental products. Populstions living
in areas with natwrally high F levels in water and sodl may be
exposed to high levels of F in waber, e pecially if drinking water is
provided From wells (ATSDRE, 2003; Vinest Dharl, 20091 In the
central and north areas of Mexico there are groundwater with
ele vated levels of F({Ortega-Cuerrera, 2009) In this areas, almost
90 of the population has the practios of use tap water ke food
preparation and direct consumption as drinking water (Jarquin
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Yafier et al, 20M5) The bioavailability of F through ingestion 8-
10 [ ATSDR, 20031

Epidemiological research conducted in school age chikiren
living in endemic hydmofluomsis aress have evalwted the
influence of exposwre of Fon cognitive development asessed a8
imtelligence quotient scores (1)L Different intelligenos tests have
been wsmed (RAVEN-Chinese version, Wechsler Intelligenos Scales,
Stanford-Binet Intelligence Scale) and have reported lower K
puints asociated with F oexpasure ot concentrations  of
220-3194mgl compared with residents from contral  areas
(ooncentrations of Fin weater < 041 mgiT)L The Lack of biomarkers
af exposure and control of potential confounders is an issue that
has to be considersd in these studies (Karimzade et al, 2014,
Trivedi et al, 20021 Other well conducted research papers alo
reportsd that F decreses K soores (Ding et al, 2011
Rocha- Amador &t al, 20070

Cognitive development alterations associated with F exposure
could start in early prenatal stages of life and come up later at
school age; and likely contimee into sdul thood. Few studies. have
expored this hypothesis amd the evidence is inonchsive. For
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ABSTRACT

Expoaure to morgamic arsenic {(4:) via donkmg water n [atim America and Mexioo s
3 groraning pablic bealth concern that requires rapid methods to assess nsk and adverse
affects. The messurement of micromiclews feguency (MINL) m oral mocesa &= & noo-
imvasive and low-cost method for monitoring the genotoric demage in exposed popals-
toms, Mexican children from Duranso city, 8 zomewith high water arsenic concemtranons,
were selected and assiFned o three-risk caregories (low, medim high) based on the use
of @p or botled water Levels of A= in water, wrine and M, were mesagred  Famls
indicate a siFnificant oomelsion betwesn the groups af nzk and the frequency of MNfin
children (08 =108, 1.1=19, and 2 §=22 per 1000 boccal cells, respactively); (T=
0414, p="0.001). Which dernonsirated that the MINE in oral pmcosa is an efficient and
M{mmchnmef:nssessmganimmlmngmi&dmngebvmmmﬂs This
=iy alsoprovides evidence that the modification of sk fachors conld rednce health sk

Palabaas clave: genotomeidad, confarmacion natural, poblacion vulnerable, nespos ambientales

EESTMMEN

I_amn:lnna Mm{ﬂs]mgﬁmmamnﬁuiﬂagmdabeb:lhummblm
de salud publica en Arnericas Lating y m\mmmﬂemﬂmm@hm
evahliar desgo v efectos adversos. La medicion de la fremencia de microniclees

mmmmﬂammaﬂummtmuvdemjn:mmmmmm
genotoxico en pobladon expuests 3 conteminantes ambientales. Para ests imrestigadion,
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Abstrac

Badkground Osidative stress has been assocated with several omplex dismsses. Effects
qenexted 25 a result of omdative steess may be modulxied by varpus genes_ Varadon in these
qenes, pertioulady when located within coding or requiating regions, mey be the primany cause
of this modulation. The aimof this wodk wes 1o detlemine the allelic and genotypic frequencies
of CAT &-2427, S003 AaS8The, APENT Agp 148Gk, XPO L8160 and XBOC3 Thed1Met genetic
markes in 2 northern Mexian populstion.

Subjearts and methods This study analysed 250 unrelsted individuads by AT-PCR

Resulkc & high allele mutant feequency was found in S003 AlaS8The and APEXT Agpl48Gk
genetic mardoers {0395 and 0.3 8, nes pectively]l. A cores pond enoe analbysis showed that northem
Mexizns ame dose to European populztons. A linkage disequilibrium test beteseen XD
Ly 751Gk and CAT G227 and XPD LplS1Gn and S002 Ala®8Thr genctic markers was
signifiant {p= 00001

Conclusion: The genetc maskers described in this work will be 2 valuable mxourae for future
functional s twdies in the nosthem Mexian populaton o explore comprehensively their rale in
thie setiology of human disexses. Furthermare, it will be necessary 1o repliate these studies in

Keywords
DMA nepasir, genetic marioes, modative stress
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ather mgions of Mexico due to diffesnces betaseen Mexcan sub-populations.

Introduction

In normal conditions, a halance between oxidative danmsge
and protective mechaniams B wamally lep, ui n some
alinaiions excessive production of free radicals or deficiencies
in antioxidan defenses can generste oxidative gres (Colling
20, T avodd damage, antioxidani defenses have evolved to
remove mosl of these oxidant agems. The principal reactive
oxygen species (FOS) are superoxide anion (0571, hydnosyl
radical (OH") and hydrogen pesoxide {HOy) (Miller et al,
LI

An excess of ROS can produce harmful effects, such &
peraidation of he membrane lipids, aggresion o Hime
proteins and membranes or damage to DNA and enzymes.
The foremosi enzymes ithai direcdy eliminaie ROS are
supernxide dismmaze (S0D) and catalae (CAT) SOD
catalyses the damuation of superoxide andon (06~ + 05~
+ IHT — (0 + Haly b Until novw three isodorms of SO0 have
been identified: SO {containg Co and Zn & cofacions),

Ciorrespondence: Dir fosé M. Salas Pacheon, Aw_ Ui versidad g Fammy
Anitm s Col Centra, CP 34000, Dormgo, Dgo, Méxica Tek
#5352 618 R1X2920. Fax: 52 618 116X Eomail jralas_pachecoi®
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SO0 (has Mn in jis reactive come ) and S0D3 (has Co and Zn
in its catalytic center) {Folod & Zha, 20100, CAT iz a heme
enzyme that haz a major mole in contmdling Hy(y concentra-
tions in homan cell by jis decomposition o waier (Ha() and
oxyeen {0y (Walko et al, XT).

The main effori of the mechanisms of damage repair
induced by BOS is focused on the DMNA molecule. Thene fone,
a variely of DMA repair processes such as base excigion repair
(BER}), nuleotide excision repair {NER) and mismandh and
double-strand break repairs have evolved o parfonn ertical
repar funciions. APEX] codifies one of the mainenzymes in
the BER patdway, which accounts for nearhy all the hasie sie
cleavage activity observed in cellular exiracis (Chen e al,
1991). The APEX] prokin clesves the ¢ hack-
bone immediately st the 5 of 2 hasle site; via hydralyitie
mechanam, in order o generaie 4 sngle-sirand DNA break
leaving a ¥-hydrooyl and §'-deayriboss phodphate terninng
(Demple & Harrson, 1994) The DNA repair Xenoderna
PFigmentoaum compleme nation group D (XPD) s essential in
the NER patvway. This eng yme has 2 dual ok (1) onooding
the doulde helix st the ste of DNA lesions and (i)
transer ption (Lehmann, 2001} The XROC3 protein fune tions
in the homologews DNA double sirand break repair pathway

RIGHTE LIN Ky
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ABSTRACT. Preeclampsia 15 2 pregnancy-specific disorder in
humans and a major cause of maternal and neonatal morbidity and
mortality. Increasing evidence suggests that oxidanve smess plays an
important role in the pathogenesis of preeclampsia. The aim of this
study was to investizate the relationship between null alleles of the
glutathione S-ransferases (G5T) M1 and T1 genes and the risk of
preeclampsia. This case-control study involved 112 preeclampac and
233 nomnoevolutve pregnant women. The mull polymorphisms were

Gezetics and Molscular Research 13 (1): 2160-2165 (2014) CFUNPEC-RP waw.faapecrp.com br
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Abstract: Unic acid has been associaied 2= a nsk facior for candiovasonlar disease. Fecenthy, however, there is growimg evidence

‘that wric acid plays a rols as anteddant in the brain In

dysfinction, wasonlar and ouidative siress mechanams play a

male, g the Enk remains unknown, Therefore, we imvestigated the link hetween senum uric acd-levels and cogmifive fiimction in
62 elderty subjertz. The stfisrical anabysis was adjusted to age, sex and candiowasonlar risk faciors. Hers, we found that loerer
serom mee ackd levels ame lnked bo cosmitrve dysfinction. Ina Mexican population, higher levels of wnc acid are assocated with

2 decreased sk of demeniia.

Eeywords: Cardiovasoular risk factors, cognitive dysfimetion, dementia, elderty, senm wic acd.

INTRODUCTION

The prevalence md mcdence of demenfis inoesse
markedly with azing [1]. In Mexica, the prevalence of dermentia
hews beem estimabed at betwesan 6.1% [2] and 79%% i those over
the age of §0 [3], reaching & repored prevalence of 16.1% m the
north of the commtry [4]. Corent testmends fo improwve
cognition or delay progression in dementia are ondy modesthy
affective [5). The idemificadon of modifishle mck factors for
cogniive declne could reduce the moidence of dementia in the
fimme.

Fecent evidence ndicates thet coddstive siress is 8 relevant
pathozemic fagor in dementsia [§-8]. In patients with
Alzhemmer’s disesse (ATY) omdative siress 15 elevaied and
accompeamied by muld cogpmifive mopaimment (MWCT), & climeal
syndnome of deficient recent memory with mindrmesl lnvitabon
of activities of daily living [6-9]. Uric acid is an endogenoushy
produced water-soluble snteddant that acommes for owver half
of the free radical scavensms activity n nemans [10].

Oner the past years, several shadies were condocted to
esablish a comelation betwesn senm wic acid levels and the
sk for developing a namolomical disesse 8 s omiltple
sclerosis (MS), Pardkinson dizesse (PDY), and AD [9, 11] So far,
hmdmmmmmhmmm
In several different shadies, 3 comelation between low senm
wmic @0 bevels and disease was demonstrated [11]. Om the other
hamd high levels of wnic acd were sssociated with a reduced

* Addea o s mathor af the Hoepital Ganaral D Mamal Gaa
Gonsler, Unidsd do Trasiomos dell Movimionic v Sueflo [TMS), Maxco Ciy,
Mgt Tal: =52 1 8H3R283;

‘E-rrol: i ciomscins umam pex

1BT1-52T415 §55. 0000

risk of mcident for PD in two independsnt smdies, the Health
Profassionsls Follow-Up [12] and Foserdam Smdies [13]. In
the zame way, elevated wnic acid levels have recentty been
foumd to be associated with slower disease progression m FD
and other pemodegenerative diseases s Huntington disease and
anryotrophic lateral sclerosis [14].

It is less clear whether wnic acd is important for the
development or progression of dementis [9, 15-17). Fecently,
several sudiss have reported that higher levels of wmic acid are
linked with 3 dinumished nsk of dementis and cogmitve
fimctiom [18, 19]. Besides cross-sectional smdies of senam wmic
acd have identified lower concemrations in AD and BMCI
subjecis comipared to condrods [, 15], sltonsh amother repont
fomd oo difference [14). Furher, other sotors e even
sEzested that elevatons of wic acd ooold oesse e nsk of
cogmitive dy=fimction in older subjects [30, 21]. These divergent

Very few smdies have examined the associston betaesn
plazma wnc acid levels and the presence of MCL and none have
reparted the frequency of icemia i demented patients.
Here, we hypothesized that 1) wnic add senm levels am
redured in subjects with cognitve impaimment; ) wnic acd is
comelates with raes of cognitve decline m elderdy Mexican
subject.

EXFERIMENTAL FROCEDUBES

Study Population

This tremsversal study wes comducted from Jammary to
December 2013 in acoordance with the Declamation of Helsinki
- Ethical Principles for Medical Research Involving Human

£ 2015 Bewtham Saemce Peblishers
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Ohjertive: To imvestigabe the relationshi p between (OMT GE75A and MTHRE (BT7T poly-
mar phismes and hypentension disorders of pregnancy (HDP) in a Mexican mestizo popula-
Hon

Design and methods: This @se-contral study imohed 194 HDP and 194 normoevalutive

pregrant women. The palymarphi sms were genotyped by neal time PCR
Reul: Our results showesd that the J0OMT AA pe increasss the risk to HDP (OR:

epets: 27, 951 C11.33-535), presclampsia (OF: 263; 95301 1.00-722) and gestational hyper-
D Ssrses A s tensian(OR: 187; 50112512 0} Furthermare, the double mutant genatype [COMTAA]
T MTHFRTT) potency the risk to HDP mone than two times (OR 521; 955 C11.12-24.3,
Pty mirphiems p-ﬂ.ﬂ]ﬂ:l.

Condusgion: Qur work provides evidence that O0MT 67 SAA genotype is a risk facior orHDP
amd that this risk is increased by the presence of MTHFR 67 7TT genoty pe in 2 Medican mes-

itiro population.
213 International Society for the Study of Hypertension in Pregnancy Published by
Elsevier BV, All rights reserved.
Ik st iom and chrone hypenension 4] Secular increases in chmonic

Hy pertendsive disondersof pregnancy (HDP) are commdn
oomplications that affect 5-10% of all pregnancies |1] The
contrbution of HOPF to matemal mortality s well docu-
mented [1-3). The classfication scheme of HDP propoesed
by the Mational High Blodad Pressure Education Program
Waorkdng Group on High Blood Pressure in Pregrancy in-
cedes preeclampsafeclampsa presclampsia  superim-
posed on chmonie hypertension, gestational hypertension,

* Conesponding aufhor. Addrec:: A Universidad y Fanny Anitua, 5/n
Col. Cemmre, TP, 34000, Durango, Do, Medo, Tel: =52 618 S123921;
fx =52 612 E1EDE

Fomrdl afrecs fealas pa cheeood@ oo ail oo (MM SalasPacdhera )

hypertenson, gestational hyperension and presclampsia
(PE] |5) have oocurred a5 a result of changes in maternal
characteristics (such as maternal age and pre-pregnancy
welght ], whereas decl imes ineclamps.a have fol|aved wide-
spread antenatal care and wse of prophylactic treat ments
(swch a5 magnesium sl fae | 6,7 HDP are associ ated with
higher rates of maternal, fetal and infant mortality and se-
vere morbidity, especially in cases of severe PE eclampsia
wilth o withowt assoctation of e molyas, elevated liveren-
Fymes and low platel et symndome | HELLP) [83]

Etiodrgy of HDP & complex and like other oomman
complex disorders both genetic and environmental fctors
inflsence the fsk of developing the disorders. Genetic fac-
torsare suggested to e responsitle for >35% of the |lakilioy

0778 - see font mamer & 2013 Intennational Sty far the Sudy of Hypsmension in Pegnanc § Publiched by Bleester BV, All rights resereed
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Ahbstract: Vanations in genes invelved in DNA repar systems have been proposed as nsk
factors for the development of preeclampsia (PE). We conducted a case-control study to
imvestigate the associanion of Human apurimec’apyrioidinee (AP) endomuclease (APEXT)
Azpld48Glu (r=1130409), Xeroderma Pigmentosum group D (APDY) Lys731GIn (13181,
Mrray repar cross-complementing group 1 (ARCOC) Arg309GIn (rs25487) and H-ray repair
cross-complementing group 3 (XRCT) The24 1 Met (rs86133%) polymorphisms wath PE
a Mexican populaton Samples of 202 cases and 330 controls were genotvped usmg
RTPCR. Association analyses based on a ¥ test and binary logistic regression were
performed fo deteroune the odds ratio (OR) and a 95% confidence mberval (95% CI) for
each polyvmorphism. The allehic frequencies of APEY] A=pl48GIu polymorphizm showed
statistical significant differences between preeclamptic and normal wemen (p = 0.036)
Although neither of the polymophisms proved to be a nsk factor for the disease, the
APEX] AspldBGlu polvmorphism showed a tendency of association (DR 1.74,
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Arsenic exposure and risk of preeclampsia
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Abstract

associaton with peeclampsia
Keywords: Presclampsia Asenic, Drinking water

Background: Exposure to arsenic in drinking water has been assoclated with various complications of pregnancy
inchuding fetal koss, low birth wasghit, anemia, gestational diabetes and spontanecus aborion Howswer, T date,
there am no studies evaluating its possible assocation with preeclampsia.

Methods: This cass—ooninal study invobed 104 presclamptic and 202 healthy pregnant women The concents tons of
argenic in drinking water and wrine were measured wsing a Miorowave Plasma-Atomic Emission Spectromster.

Results: We found relathel low lavels of asenic in howsshold tap water frange of 248 %02 pgfl) and in the urine of
the paricipants (71 pa/l v 678 pofl in cases and controls, respecivelyl

Conclusions: The analysis berwesn gruns showsd for the first time that at these lower laels of 2xposure thers B no

Badkcground
Preeclhmpsia (PE) i a disorder peculiar to pregnancy
and 3 major caese of mabernal death and sdverse fetal
outcome [1]. In developing countries where access 1o
health care is limited, PE is a lesding cawse of maternal
maoality, with estimates of more tan G0 maternal
deaths per year [2] Although the exact pathophysiologic
mechanisms of PE remain elusive, studies to date have
implicated multiple processes, inchsding the following:
abnwsrmal trophoblstic invasion, vasspaim, platelet ac-
tivation, imbalance in the vasomotorregulating Fctos
and placental ischemia [3]. PE s characterized by in-
creaved ooddative siresm doee o the imbabince betwesn
lipid perocidation and antiosidan defense mechan isms,
leading to endothelia] dysfunction and free radical medi-
ated cell injury [4].

Arsenic-contaminated drinking water represents a
major public health problem  ntermationally  [5-8].
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The World Health Omganization (WHO) and U5
Emvirnmental Protection Agency (EPA} standand for ar-
senic level in drinking water i 10 pg/L [ 10]. Amsenic
{As) is an established carcinogen and is ako asocsted
with a wide range of other chronic illneses, such 2=
diabetes, hypertension, and vasculsr diseases [11].

Ciddative stress has been identified a8 an important
mechaniem of As toxicity and carcinogenicity. In par-
ticular, As induces oxidative DNA damage and lipid per-
ooddation  [12-16]. Owidative stmss  amd  disrupted
antioeidant systems have been shown to be invobed in a
wide range of pregnancy complications such as impaired
fetal growth, PE, and miscardage [17, 14].

Besides the generation of oxidative stress as a possible
mechaniem by which As may be ssocived with PE,
Shin Le et al. reported that exposure o enmvinon me ntally
rmelevant concentmtions of As (25 pM of AsMa02) in-
hibit the migmton of EVT celk {2 human extravillous
trophoblast cell line) in vitm, therefore, a similar mech-
anism may be occuring in vive [19].

Leveral studies have been conducted o determine the
amanciation betwesn chronic As expomime and adverss
pregrancy outcome. Excess  spontanecws  abacbion,
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IL-2 Expression and T lymphocyte Phenotyping in Young
Children Suffering from Upper Respiratory Tract
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ABSTEACT

T cell: are component: of adaptive immunity and are invelved in the rezolution of respiratory infections,
which are a major ¢ anse of morbidity and mortality in voung children worldwide. Activation and differentia-
tiom of T cells is given mostly by the cytokine IL-2. This study aimed to determine the phenotvpe of T cells
amd IL-? expression in children suffering from upper respiratory tract infection with Sirepfococens pyogemes
(% pyogenes). For this purpose, IL-? expression atits gene and protein levels and quantitarion of CDd+ and
CDS8+ T lymphocyies were assessed in children aged 0-5 vears old sufferinz from wpper respiratory tract
infection with 5. pyogenes and healthy children of the same age. Children with 5. pregenes infection had
a higher expression of IL-2 gene and a lower level of this cytekine expression at profein level than healthy
children. The number: of CD4° T lymphocyies were similar among the groups. In contrast, difference in the
nombers of CDE T hvmphecyie: among the grouwps was found. We conclnde that infec tion: by 5. progenssin
voung children lead to an increased expression of IL-? mBENA (forJ Biomed Sci 2016; 12 (2): 33-5T)

Kevwords:: IL-2 expreszion; phenotyping; T lymphocytes; Streprecoccus pyogenes; infection
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INTRODUCTION

T cells belong to the adaptive immmne system and
perform 3 wide range of functions in immune regnlation,
inflammation and protective immune response (1), The
marration of these cells is subjected to positive and nega-
tive selection to produce CD4 and CDE' ymphocytes. At
maturation, lymphocytes leave the thymms, in that mo-
ment are considered naive calls untl they are activated by
signals, then they start to proliferate and differentiate into
effector cells (helper and cytotoxic). The activation of na-
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Modulation of the immune response by infection with

Cryptosporidium spp. in children with allergic diseases
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SUMMARY

It has beem desmonstrated that the allergic response cam be
ameliorated by the adminstration af pathogen derivatives
that activate Tol-Bke recplors and maduce a Thil-type
imrame response ([R). Cryplosporddum & g paraste thar
premates an TR via Tolldike receptors and elicits the pro-
duction af Thi-type grtokines, which [smit cryprosporidiosic
The amm of My study was fo swvestigarte allergprelared
immume markers i chidren natrally mfecred with Cryp-
losponidium fn a cross-sectional study, 4% children with or
withowr cliniral digmoxs of allergies oocpsts af Cryp-
losporidium g @ the faecer were scremed microscopi-
cally. We microscapically screened for burocytes, examned
T and B cdiv for allergy-related activation markers using
Jlow griometry and evaluafed srum for fotal gE wang
chemibeinescence.  Children with allerpies and Cryp-
losporidium i the foaces hod sgmificandy fower kewls of
tatal TgE, B celly COM'CD23Y and OIS CDIZS
cells ax well av a greater pecentage of inferferon-gamma
(IFN-p" ) and IL-4" CD4 cells than children with allergies
withowt Cryplospondivum. This & the first description aof
the modulation of the TR & children with allergic dissaves m
the sertmy of nafwal Cryplosporidium syfection. Our find-
ingry supwest the volwement of CD4"Y cdly producing TL-4
and FFN-y m the IR fo Cryplosporidiom fn nafuraly
imfected chil dren.
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INTRODUCTION

Allergic dizease & the nesull of 2n immunoksgcal rescton
regulated by T helper {Th) cells with & paliarn of Th2 acli-
wvalion Th2 elk rdesse miedeukn (L) and IL-13 {1},
which are mequirsd lor the production of IgE by B elk
(2 Additonally, [L-4 mhibits the geeration of Thl el
by decremsing the production of oyiokines such as IL-Z,
miedemm-gamma ([FN-y) and [L-12. In sensiized mdi-
vidmk, sxposwre o an allargen mesulis m 2 cross-dmkmng
of allergen o IgE-bound FocRI on the surface of moest
oells. As a omsequence of allerpen-IgE ams-hnlang, mesl
cellk melease milEmmatory mesBator respomsible G the
allergic symplomaiology (3. In the last phase, the Th2
milammelory respemse 5 chamderoed by the recrslment
of eosinophils, nevirophils, hesophils and activeled D4
T cells, which are asodaled with the ssverily of a resdion
and a reduction i the quabity of life in allergic mdndduals
{47

The rale of expamune b nimpathogens, pathogens or
their derivatives in the amino] of the allerpe respomse has
bean previcusly siudied. Studses on the eflicacy of hve
bacteriz and baclenal extracts for the trestment of allergc
dssses sugpesl the mrbombon of [L-10-producmg B
cells and Treg cells §E, 9). In some expermenial models
and in children with allergies, suppression of the allergc
response has been observal through the sdmmistration of
whole @]l mactivatal mycobacteral vaccmes, mchsdmg
adminsiration «f Myobactermen vaccae, the hve allenu-
ated stram aof Mymbaderium bows  (bacillus
Cahnette-Crudin, BCG)H (10-12) or lipopohsacchande, via
the activabison of Talhke receplors capable of inducmng
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Absiract: Our qim was &0 perform the diogmesis of capring Srucellosis By reralogy and muitple Polymeraze
Cham Reactions (PCR). The fleld work war conducied on the Ejidor la Fictoriz Municipie Nahualile Public
Lands gf San Joze de Bellovizia y Bermygjillo, Mapimi Municipaliiy, iate of Durange, Medce. Meefings were
heid with the producers to explam fo them the oljectver and bengfiiz fo be ebimined with the carrying out g thiz
imvestipation. Sompler were waken from 114 natve breed animals crosed with Soanen and Aipine Broed
animals from the jugniar vem, abranmg 114 blood samples in mbas withour andcoaguiant for the obrention af
werum i prder fo procers the Rese Bemgal Plare Tesr (RBPT) and 114 whole bivod ramples for processing
multiple PCR. W carried our DNA exracrion of commal smains of Brucella abormus RBS] and Brucells
maitenss RMT emplaying the phanol:chiorgferm-moamy! alcohe! method with the allponucleehide sequence gff
Brucella genus, Brucells aborius, Brucella meliensis, Brucelly suis, mud IS7]]. General seroprevalence was
26.31% and seroprevalence by Nahwalils Municipalioy was 41.86%:, while this in Mapimi was J8.15%. In the
muitiple PCR sample analyss, we fhund that 30 somples corresponded fo B, meiitensis, obfanmg 100%:
TORSTIVITY a.rrc:‘mr[p‘-:';]. The PCR mechnique described in this study presented 1007 sensithviy m:pvm'éc'q.
with the REFT, aiiowing for the simultaneons identjffearion, benesen and genus and specier, the implementation
of the muitiple-PCE voriant capeble of idengfiing differens specier o the Brucelia penus, e lamer londing to @
batier dizgnosic of the diTeans.
Eeywords: Brucella melisensis, godrs, sensimviry, peciiiciy.

I Imtroduction

Brucellosiz is cataloged as a bacterial zoconosis found worldwide whoss genns is Brucells and that
consists of muoliiple species [1]. Its inridence ranges fTom betwesn 1.3 and 7000 cases per 100,000 inhabitants,
differences due to the charctenistics of each nation. Mexico i3 one of the countries with the greatest incidence
of aan brucellosis in Latin America, causing economic loses pensmated m domestic catfle-raising and its
mpact an poblic health [2]). The highest bracellesis incidence s were fumd in bovine:, followed by caprines
and owines. The zenn: Brucelis includes three important species for mmen pathology: Bruceils meliensin,
which preferenfially afects goafs, bt that can affect bewines and pigs. In Mexico, the highest incidence of
bovine bracellesis is observed m stabled livestock and in high-amimal-demsity areas, such as the cemiral
sputheastern, and coastal zomes. Caprine brucellosis possesses a wider distribution with preatest frequency
registered in entities with high geat concenfrations [3].

At present, the Mexican Mimistry of Health camies out educative bealth activides, informing the
populaton of the public health problem represented by the consumption of non-pasteurized lactic prodocts and
contact with the meat of anmmals suffenms fom brocellesis. Preventive measures for professional nsk imclode
the followng: consume pasteurized milk, subproducts, and demvatives of these, rejecting those of dowbtfol
origin; limit chose cohabitation with animals; wash hands with soap and water before eating and after comtact
with animal ar subproducts and waste; cleanliness, disinfecton. and separation by means of fences in places for
the raisingbreedng of livestock (caprine, bovine, and porcme); identification and elimination of sick aninals
and vaccination prior to 3 months of age; timely stomlation of medical care and reatment termination;
mntrauunufﬂ:.emadl:alandpa:mdnla:eam :u:ui‘m::pmeuifu]lm—m at 30, &0, M, and 120 days, and
mamiain survelllance of blood donors being brucsllosis-negative [4].

Maxmmal focus cases have besn reporied of up o 12.3% of brocellosiz in humans, camsed by the
mzestion of caprine- and ovine-ongin lactc products m which B. oboraus and B, meditensiz were imvolved.
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Standardization of the method to obtain therapeutic-
quality platelet-rich plasma
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Plateletrich plasma (PRF} is a reliable source for obtaining cells to regenerate tissues, with ease of
availability inorder to implement and standardize the ideal methodolegy in centrifugation strength amd
time for obtaining therapeutic-quality PRP, allowing its application to provide better and rapid recowvery
of muscular injuries, tendinitis, bone and ligament lesions. To evaluate PRP therapy, 150 patients with
muscular lesions, tendinitis, shoulder, knee, ankle, hand and elbow injuries were treated. On
application of PRP, we obtained 100% clinically significant symptomatic improvement in all 150 patients
treated, who had musculoskeletal and ligament injuries, with a marked reduction of pain and
inflammation. We concluded that the ideal concentration for obtainimg PRP is at 1000 rpm with a time of
5 min; in addition, under these conditions the plasma lacks leukocytes and erythrocytes. The results
were reproducible because the experiment was repeated at two institutions under the same conditions
and similar results were obtained. The regeneration obtained in the affected patients is due to the fact
that growth factors were released from the activated platelets; these initiate and modulate cicatrization
in the tissues, which is a recent innovation to promote cicatrization, accelerating the power of tissue
regeneration, with a platelet concentrate suspended in plasma.

Key words: Growth factors, platelet actvation, application, tissue regensration, therapeutic guality.

INTRODUCTION

Flatelet-rich plasma (FRF)} is a reliable source for
obiaining cells to regenerate tissues, with sase of availa-
bility. In short term clinical practice, it is ufilized fo con-
cenirate growth factor-rich plasma (GFRP) by up to 388%
abowe values found in normal plasma, for later application

in tissues, in a search to enhance the ostec-induction bio-
logical cascade. The phamaceutical way in which PRP is
utifized climically is obtained by means of its gelling on
adding thrombin and CaCl, to it. PRP gel is a compound
of fibimogen and actvated platelets (by the addition of
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abortus infection
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Tolklike receptors (TLR) play a key role in antimicrobial host defense. Bactenal cell wall components
and lipopolysaccharide (LPS) are recognized by macrophages wia TLR, resulting in activation of
professional antige n-presenting cells, initiation of acquired immune responses and further elimination
of the invasive bacteria. TLR2 and TLR4 have been shown to recognize bacterial components. TLR2 is
required for signaling by numerous ligands from gram-negative and gram-positive bacteria such as
lipoteichoic acids, peptidoglycan and lipoprotzins. In contrast, TLR4 fails to confer msponsivenass to
gram-positive bacteria and their components, but it is the main LPS signaling receptor. LPS is a major
constituent of the outer membrane of gram-negative bacteria, such as Brucella, and is known to
activate neutrophilz, monocytes, macrophages, and other cell sypes to up-regulate expression of
adhesion molecules and produce a number of pro- and anti-inflammatory cytokines. This study
demonstrates that the attenuawed strain Brucella abortuws RB51 can stimulate cells through TLR4 and
My D=8, resulting in NF-xB activation. The virulent strain B. aborius 2308 can also stimulate the calls by
a MyDea-dependent pathway without involving either TLR4 or TLR2. It also induced NF-xB activation
and nuclear translocation, suggesting that B. aborfus RB51 induces activation of the proinflammatory
response by a TLR4-dependent pathway with the subsequent NF-cB activation and nuclear
translocation; nevertheless, the 2308 strain induced NMF-xB nuclear translocation that was activated by
an alternative pathway, different from that induced by TLR.

Key words: Brucalls aborius, RBS1, TLR, MF-«E, transducticn signals, cytokines.

INTRODUCTION

Brucellosis is a major zoonolic diseass that causes a infections throughowt many pans of the world with major
sanipus health and economic problem worldwide. In spite economical and public haalth implications. About 500,000
of the growing number of cowntries declared Brucella- new Ccases occur annually worldwide with predominance
frea, the disease remains ome of the main zoonotic in the Middle East, Mediterranean countries, South




FPublished online 25 April 20104

Nucleic Acids Redearch, 2004, Vel 42, Ne I]  6885-0000
cof: 10093 fnarlpkudd 1

SIP1/NHERF2 enhances estrogen receptor alpha
transactivation in breast cancer cells
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ABSTRACT

The estrogen receptor alpha (ERax) Is a lNgand-
actlvated transcription factor that possesses two
actlvating domalns designated AF-1 and AF-2 that
mediate Its transcriptional activity. The role of AF-
2 Is to recrult coregulator proteln complexes capa-
e of modifying chromatin condansation status. In
contrast, the mechanlsm I'ﬂﬂpﬂ-rlﬁlmﬂ- Tor the ||ﬂl|"l1-
Independent AF-1 activity and for lts synerglstic
funictional Interaction with AF-2 Is unclear. In this
study, we have ldentified the proteln Ma+ /H+ Ex-
changer RegulatoryFactor 2 (NHERF2) a8 an ERw-
assoclated coactivator that Interacts predominantly
with the AF-1 domaln of the nuclear receptor. Overax-
presslon of NHERF2 In breast cancer MCFT cells pro-
duced an Increase In ER« transactivation. Interest-
Ingly, the presence of SRC-1 In NHERF2 stably over-
exprossing MCFT cells produced a synerglstic In-
crease In ERa activity. We show further that NHERF2
Interacts with ER« and SAC-1 In the promoter re-
glon of ERa target genes. The binding of NHERF2 to
ERc In MCFT cells Increased cell proifferation and
the abliity of MCFT cells to form tumors In a8 mouse
model. We analyzed the expression of NHERF2 In
breast cancer tumors ﬂl‘lﬂlﬂg a 2- to 17-lold Increase
In Its mANA levels In 50%: of the tumor samples com-

Fﬂl‘ﬂﬂ to normal breast tissus. These results Indlcate
that NHERF2 Is a coactivator of ERa that may par-
ticlpate In the development of astrogen-dependent
preast cancear tumors.

INTRODUCTION

I'he hormone estrogen {1 Ti-estradiol, EX) has a key role in

cell prolifieration and differentiation. The effects of E2 have
been widely anabyzed in human mammary gland where it is
responsible for normal epithelial growth and for the devel-
opment of TO0-809% of human breast cancer tumors { 1). The
biclogical effects of E2 on mammary epithelium are medi-
ated by the estrogen receptor a (ERx), a ligand-activated
transcription factor. Structurally, ERa i organized in fune-
tionally independent domaing that include an N-terminal
domain, a DMA-binding domain, formed by two cysteine-
rich zine-finger motifs, and a C-terminal ligand-binding dio-
main (LB} (2). ERe transactivation 8 mediated by two
transcriptional activating domaing, designated AF-1 and
AF-2. AF-1 ig located at the M-terminal region of ERa and
s characterized by a ligand-independent transcriptional ac-
tivity {3,4). AF-2 ig located within the LBD domain of
ER«x and s transcriptional activity shows a strong ligand-
dependency.

Structural and functional studies have shown that lig-
and binding induces a major conformational change in the
LBI} domain of ERa. The structural rearrangement cre-
ates a new docking interphase that allows AF-2 to interact
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Holocarboxylase synthetase acts as a biotin-independent transcriptional
repressor interacting with HDAC1, HDAQ2 and HDACY
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hemchromatin bands ennch ed with the tonsmiptonally =pressive mark histane 3 mimeghylated at hsine 9.
[Further, HCS was shown o be reouiied tothe: cone promaer of the iransonipsonaily inactse bepT0 gen e suggest

Wimm ing that it may partiopa e i the repession of gene exprecsion, although the mechanem mokeed rem an ed
Thasis Tl s eusmve In this work, we expezsed HCS asa foson protesn with the D&A-Bnding daman of GALS ho evalnae i
i deaceny b effierton the tansomipton of 3 | wwifrase reporier gene. We show Shat HCS po Tiptional repressor
A e activity in HeplZ cdls. The mansaripsonal fanchion of HCS was shown by in vitro pull down and in wivo

e o IMmuUnopreCipia Son 2553ys todepend on IS ineraction with e hisone daaceiylases HOACT, HDACE and
el By ey me HOALT. We show farther St HCS ineraction with HDACs and i fanc Son in Sansoipsonal repression & nat
affected by mutations impainng i biotin 4@se actvity. We propose that nodear HOS mediates ewents of
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In human ek the enzyme halocarboxylase synithetase [HEE)
catahyres the covalent aftachrment af the vitamin biotin to five biotin-
dependent carbaxylases | 1-3] Carboxylse biotinylation ocouwrs a5 a2
twin-sbepy, ATP-de pendent. readion that generates 5 -bio i md -AMP x5
amintermediary produd | 2] The relevance af HCS in maintyining met-
ahalic homeos bsiswas first reagnized through the stuchy of the genetic
disarder multiple crrbox ylase deficiency (MOD]L MOD patients o pres
a HEE pratein with reduced affinity for biotin, with the Km af the
mutant enzyme elevated up ta M) times over the normal enzyme
|4.5]. The resulting disruption in glumneogenesis, aming ackl atabo-
lism and Bty acid metabaolism lesds affected individuals to develap

Our labaratory demanstrated that HS aka participates in the
transcriptional regul stion of genes invalved in biotin transpart and
metabalism 6 |

Miech.amis tically, 5 '-hio inyl-AMP activates 25igna tramd uction cas-
cade imolving saluble guamylate cyclase | 9060 ) and of MP-depend ent
protein kinrse [ PKG) |6=8] The HES=-cGMP-PEG pathway has 2 seem-
ingly paradaxical rale becase under conditions of biotin defidency it
retluces the expresion af genes required far biotin utilization in the
liver, kidney amd muscle but naot in the brain | 7). We proposed ghat
this rmecharism af regulation is aimed 2t sparing the e sential ndion
af hiotin i nithe brain at e &x pense of the liver and ather organs during
bicotin deprivation [7 | In cells fram MOD patients, we found 2 reducal

Tifie treating ketosdcid osis and aorganic o demi a that requires lile-long
pharmaralogical doses af biokin to be resalved [12 ]
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expresion of genes in 1 in Inotin whilization suggesting that some
af the hioche mical manikesttions of the disere may be a5andcsted
with down-regulation of biotin wtil zation in the hver becuse ofthe
impaired adivity afHS

In ackdition to its rales in crboxylase sctivaton and transeriptional
expregsian HS ha aka been fund koalived in the nucleus aof human
cells in association withthe nudear lamina 9] Several shudies have
propased that nuclear IS coukd affect gene expres sion through histme
Iiotimylation amd modificabion of dhromatin strudure | 10- 13]. Howey-
er, the participaion af biotin in the post-tranes Lt onal mod ification of
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EGF Regulates Claudin-2 and -4 LZizosy
Expression Through Src and
STAT3 in MDCK Cells
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Epidarmal Growth Facor (EGF) is a key regulator of epithalial paracelliu lar permeability, a. propenty that depends on tightjunctions (Tjand
can ba evaluated through the measyremen tof the tran sepidhdial e dricl messtance (TER ). EGF inoeasies the TER of MDCK. monohyers
by indudng ERK |/ 2-dependent downregulation of dawdin2 {OLDM-2) and upregulation of dawdin-4 (CLOM-4). Bocauss aither
inoremants or decrements in TER often imnolve Src activation and epithdiall ool differenfiation coasiomlly depands on STAT 3, hare
wa irmves figated whether BGF migit comtrol CLDMN-T downmegulation and CLDOMN-4 upregulaton through those proteins. Ve found tdat
EGF induces Snc activation necesary for the redudion of CLDM-2 at the T], the degradation of this CLDM, the reduction of the cellular
leweds of its mf MAand theresultng inorease of TER. BGF-indu ced danges on OLDN-2 protein and mRMNA also depend on STATS actity.
This growth fctor nomases the levels of STAT3 phosphoriated at Y705 n the mudeus, a process that depends on Src actation.
In tern stimgly. Src and STAT 3 actmafon do not exdusively medate the BGF-induced downmgubtion of CLDMEZ, but they ans also
implicatedin the EGF-induced CLOMN-4 tansaiption, srandation, and exocytic fusion into T]. O ur reswlts indics that BGF controls the
lerwads of CLDN-T and -4 proteins and mR MNAs through Srcand STAT 3 activite

| Cell. Physiol. 230: 105115, 201 5 & 2014 Wiley Pericdicak, Inc

[Epi the Ea cover all superior animal surfaces and selectively
interchange matter and energy between the imermal mlleuand
the emdronment (Cereipde and Anderson, 2001). This
interchange partly comsists of the tansport of substances
across epitheRal cells either through the transcelular pathway
or betesen these cells, using the paracelular pathway
govemned by tight unctions [T} (Cereipdo et al| 1991 ). The
expresson of a partiouar set of T proteine, especially those
belonging to the daudin (OLDM) Gumily, confers upon the
pﬂmh:h' pathway a specific permeability and sebectivity that
can be evahated via transepithe Bl electrical resistance (TER)
(Cerefdo et al, |978). In the case of the renal system. the
epitheia that Ene the tubdar surface gradually increase their
TER from approsimately 1008 om® at the proximal tubule
{qun.z: and Seely, 1971; Lutz et al 1973) to several
thousnd {1 om™ at the colleoting duct [Helman et al, |97 1: Rau
and Frimter, |974) and up to hundreds of thousands of £} om®
at the badder (Lewis et al, 1977 LaveBe et al, 20000 The
resistance gradient resubts from a number of epitheBal cell
adaptations, induding reduced cell e and junctional
rmembrane torbuosity, 2 progrestive increse in the number of
T) strands andthe emessim of a specific set of OLDMNs in each
nephron segment. YWhile the fluids that bathe apical
membranes, such as urine, Semen, and millk, are radically
distinct from exch other, the interstitial mileu that contacts the
basolateral membranes mainting a rermarkably coant

oam pogition due to the actions of pawerdful homesstatic

O acra WILEY PERICDICALS, INC.

rmechanims. This difference suggests that substance in the
apical rmedia might regulate specific epitheBal ribes_ Wie
sought to determine whether substances in the sctracelular
milieu might also induce TER changes and identified several
factors in cunine urine cpable of aflecting the TER, of Madin
[Crarby canine kidney cells (MOCE) (Gallardo et al, 2002). We
identified one of these as the EGF (Rores-Bernitez ot al | 2007),
a substance previoudy known to increate the TER of epithelal
LL-CPKI colls (Mulin et al | 2000). Urinary EGF reduces the
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Hyper-response to Novelty Increases c¢-Fos Expression
in the Hippocampus and Prefrontal Cortex in a Rat Model
of Schizophrenia
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Abstract

Schizophrenia is 8 debilitating disorder that may have a newrodevelopmentzl onigin. For this rezson, animal models based
on necnaizl insults or manipolations have been exensively used to demonsirate schizophrenizrelated behaviors. Among
those, the meonzial veniral hippocampus lesion (nYHL) is largely used as 3 model of schizophreniz-related beh=vior as it
mimics behavioml and nesrochemical abnormalities ofien seen in schizophrenic patients including hyperlocomaotion in 2
nove | environment. To investizate the neuroanatomical basis of coding novelty in the nYHL rat, we assessed the behavio-
ral locomotor activity paradizgm in a2 novel ervironment and mezsured expression of c-Fos, 2 marker of neural activation,
m brain regions involved in the process of coding novelty or locomotion. Upon reaching adulthood, nYHL rats showed
hyperlocomotion in the novel environment paradigm. Moreover, in n% HL rats the expression of c-Fos was preater in the
prefrontal cortex (PFC) and CA L region of the dorsal hippocampus compared to sham rats. Wherneas similar expression of
c-Fos was obsarved in the basolateral amy gdala, nucleus sccombens and dentate gyrus region of hippocampus of nWHL
and sham rats. These results sugpest that the nWHL disrupts the neural activity in the PFC and CA | region of hippecampus
i the process of coding noveliy in the rat.

Keywords Animal modal - CAl megion of hippocampus - o-Fos - Movel environment - Prefrontal cortex - Schizophrenia

PE— Introduction

pomealofore<5E @ gmedl.com;

pomezlo. Aores @ cormeo buap m Schizophmenia is a devastating neurodeve lopmental disonder
Julio Cesar Moreles. Medinz affecting 1% of the population worldwide [1]. Importantly,
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schizophmenia sympioms stari in early adulthood during
the time when synzpses are pruned [2]. This menial dis-
order induces a constellations of symptoms often refemad
a5 positive, negative, a5 well a5 coznitive deficits [1]. The
nzural mechanisms underlying schizophrenia are however
not fully known, and available pharmacolegical meatments
am often ineffective to restore physiological functionzlity in
the schizophmnic patients [2]. Therefore, the use of Zmimal
madels of schizophrenia-e s d hehavior are thus needed to
elucidate the pathophysiolopy of this disorder,

Animal models represant powerful tools to explore the
pathology of schizophmeniz as we ll 25 to screen novel treat-
ments | Z, 3]. Among the numerows animal madels of schiz-
ophreniz-rzlated hehavior, the neonatal ventral hippocam-
pus lesion (nWHL) is wide ly used as it mimics numerous
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ATP2A3 gene as an important player for resveratrol
anticancer activity in breast cancer cells
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1 INTRODUCTION

Gabriela Rodriguez |

Ivan Meneses-Morales |

The Ca™-ATPases fom the Sarmfendoplasmic retiobum (SERCA) are fundamental for
maintaining intraceliubar [02™] homeastasis by pumping €37 into the endoplasmic sfodum
(ER) of eularyatic ook, SERCA seymes ane enaded by thres different genes ([ATP241-3L
whose expresion ooowrs i a tiesue and development stge-<specfic manner_ It has been
reparted alterafions in the expression of SERCAZ and SERCAT pumps in different types of
cancer: aral, bing. odlon, stomach, centrall nervaus system, thyroid, breast, and prostate.
[Resveratrol (RSV], a phytmlexin produced by a wide variety of plants in response to stress
situations can modulste callular proces = imeokbved in all stages of cancinoge nesis. [ n this wark,
we usedbresst cancer calllines (MC 7 and MDu-MB-2.31) to evalkotem A kevels of ATP2A2
and ATPZA] genes in respons= o RSV teeatment. Our resulls demaons torte that RS teeatment
induced theespresion of ATP24.3 genein both ool lines ina timeand conaen tration-depend ant
mamner, while fhe expresion of ATP2ZAZ gene remaned unaffectsd The RSV-induced
expression of SERCAT in these bresst cancsr ol fines produced deoressed o=l viahility,
triggered apopinss and changes in oytasdlic Ca™ vels, as welll 25 changes in the apadty for
2" mleame by the ER Thesedats sug gestan important perticystionaf SERCAT genes in RS-
mesdiated anti-tumaor =fisct n bresst cancer celll Ines. Mevertheless, furkhsr ressardh 5 nssded
to ducidate the mokalar medanms undardying fhis effect

KEYWORDE
apaptoss, bresst cances oolls, @lcium, resveratra, SERCA

mmsftutes an =wmentid path to mainkin €2 homeostasis i the
diffemnt ool types and stades of differentation” Deregulated

The callcaum i:ncnmnmh:ti:lnﬂ{a"'[l & an intracdiubr Sgral that
operates with versatility in fhe regulation of seweral processes such as
differen fation, growth, and ool death * Alterafions in the sxqpeession
arfunction of components of the [Ca™ ] home astass machinery have
been implhated n several disesms 5, compromsing the normal osliular
function? Mn imporknt @mponent of this machinery are the Sancof
Endoplasmic Retoulbim Ca® A TPase (SERCA) pumps. (o™ s actively
acoumulai=d n the endoplasmic retioubem (ER) by SERCA snzypmes
SERCi-dependent C3" tranmart & the anly mechanism for C2°°
uptaks in ER so that regulbtion of SERCA eqpesson and achvity

Al i o [ER, el aric mifhouler, ERC Sl an fac aeior. RSV
et SERCA, S Endoplasmic Rethoslem AT se Pusp

expression of specific 2™ channels and pumps are charscterstic
fatums of some cancers! understanding the rake of [2™] in
mntroliing o=l profferation, and death might provide opportunities
for therapeutic interven on.’

The SERCA snzymes are encoded by thres different genes
ATF2A1-T whose sxpression ooows N 3 Bssue and devslopment
stage-specific manner, and wath diffenent biochemical features such
= Ca™ affinity or fransport speed ™ SERCA L soforms (2 and b) are
expresoed ewchusively in fast twitch sheletal musde®; SERCAD has
fhres Eofoms (a-c) that are epresced in dow dedetl musce_
heart, smooth muscle, and hematopoiefic ek 7. SERCAS i the
only soform of SERCA expresed in all tesues” SERCAT has six
imoforms (a-flL they are oxpresed in endothelal and epith il
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Tristetraprolin Represses Estrogen Receptor «
Transactivation in Breast Cancer Cells”

Reretved fior publication, January 7, 214, and in revised form, Apdl 9, 2014 Publshed, BC Fapersin Pres, Ap 15, 3014, 000 1010045 bc M1 1454557
Tonatiuh Barrios-Garcia', Angeles Tecalco-Cruz’, Vania Gomez-Romero', Sandra Reyes-Carmona
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Background: Estrogen receptor o (ERo) mediates the effects of 175-estradiol in mammeary gland, and it is associsted with

the development of breast cancer tumaors.

Results: Tristetraprolin (TTP) represses ERa transactivation through its intersction with histone deacetylases

Conclusion: TTP acts as 2 novel ERe corepressor.

Kignificance: TTP redoces estradiol-induced cell proliferation and tomar growth, suggesting it may be important in breast

cancer development.

Estrogen recepior o (ERc) mediates the effects of 17-estra-
dind (E2) in normal mammary gland, and it is a key participant in
breast cancer tumor development ERce tramsactivation activity
is mediated by the synergistic interaction of two domains desig-
nated AF1 and AFZ. The function of AF2is to recruit coactivabor
and corepressor proteins that allow ERce to oscillate between the
rodes of transcriptional activator and repressor. In contrast, the
mechanism responsible for AF-1 transcriptional activity is not
completely understood. In this study, we identified tristetrapro-
line (TTF) as a novel ERe-associated protein. TTP expression in
MCF7 cells repressed ERee transactivation and redouced MOF7
cell proliferation and the ability of the cells to form tumors in a
mouse model. We show that TTP transoriptional activity is
mediated throogh its recroitment to the promoter region of ERoe
target genes and its interaction with histone deacetylases, in
particular with HDACL TTFP expression attennates the coacti-
vating activity of SRC- 1, suggesting that exchange between TTF
and other coactivators may play an important role in fine-tuning
ERix transactivation. These resulis indicate that TTP acis as a
homa fide ER e corepressor and suggest that this protein may be
a contributing factor in the development of E2-dependent
tmiors in breast cancer.

The sstrogen receptor o (ERa)® is a igand-activated tran-
seription factor that mediates the effects of the hormone astro-

® This work was supportsd by Programa de Inwestigacion de Carcer de
Mama, Insttuto de Investigadones Blomedicas, Unhversidad Nacioral
Autenoma de Mexco (UNAM) and Corsejp Macioral de Clercla y
Ternaodogia (Grants SALUD-CONACYT 14467 and 183065), and Fundackin
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gen (17 g-estradiok E2) on cell proliferation and differentiation
in normal mammary gland. However, ERix is also associated
with tumor develypment and progression in 70— 80% of breast
cancer patients (1), ERuw is a3 595-amino acid protein character-
izad by the presence of functionally independsnt domains that
include 2 DMA-binding domain [DEDY). a ligand-binding
domain, and two transactivation domains designated AF1 and
AF2, respectively (2). AF] islocated at the N-terminal region of
ERe, and its transcriptional activity is constitutive. In contrast,
AF2is lecated at the C-terminal region of the maclear receptor
and exhibits ligand-dependent transcriptional activity (3, 4).
Both domains mediate ERy transactivation actvity throwgh the
synergistic interaction of their unigue functional propertiss.

The mechanism responsible for ERa transactivation is best
understood in the context of AFZ. This transactivation domain
acts a5 8 docking interphass for the recruitment of coactivator
or corepressor protein complaxes. Mechanistically, the binding
of E2 induces a major structural rearrangement in ERfx, en-
abling the ligand-binding domain/ AF2 domain to interact with
multiple coactivator proteins (5, 6). Coacbvators, such as
SRC-1, SRC-3, and CEMp30, possess histone acetyltrans-
ferass actvity, which enhances transcriptional activation
through the relaxation of chromatin structure (7, B). In the
absence of EZ, AFQ interacts with repressor protein complexes
that include MCoR and SMRT and histone deacstylases
(HDACS) (9, 10) that promote chromatin condensation (11,
12). The exchange of coactivators and corepressors constitutes
the basis of 2 sophisticated regulatory mechanism that fine-
tunes ERa transactivation activity and allows this transcription
factor to oscillate between the roles of activator and repressor of
gene axprassion (13).

In contrast, the mechanism responsible for the E2-indepen-
dent transcriptional activity of AF1 is not clearly undarstood.
Maolecular and functional studies have shown that phosphory-
lation of several serine residues in AF1, in particular serine 118,
plays a key robe in the cross-talk between the steroid and growth
factor-dependent signal transduction pathways (14, 15). This
process is thought to play an important function in the coordi-
nated regulation of multiple genes by mitogenic stimuli in hor-
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Androgen receptor is expressed in mouse

W) <

cardiomyocytes at prenatal and early
postnatal developmental stages

Errique Pedernera, Maria loed Gamora, hedn Meness Markan De fa and Carmen Méndes™

Abstract

Background: Previows studies show that androgens are invohbed in hypetrophy and edcitability of cardiomyocytes
and that their efiects are mediaied through their receptor. The aim of this study was 10 evaluate the presence of
androgen recentor (AR in mowse heart during prenatal and sarly postnatal stages.

Results: The expeson of AR and =laed genes, alpha myosin heawy chain yhé-, beta myosin haavy chain Myh-
and atral natrurstic Boor —MNops- was simultanecusly evaluated by semiquantia e RT-PFCR AR was also detected by
immunohistochemistny. Andmgen receptor mBiA was detected in hearts from 105 days post ootum to 16 posmaal
days. A higher expression of AR mRENA In atria compared to ventricdes was obsened in neonatal mouse A
postive comelation between mENA levek of AR and Npna was obsened in mouse heart at sarly postnatal
development. Androgen recepior expression (s similar in malkes and females during cardiac develapment.
Firally, androgen recepior prot=in was obsered by immunoh stochemistry in myocardial cdls of atria and
verntrckes from 125 days onwards and resricted after 165 days post-coium 1o nucked of cardiomyocytes

Condusion: Fresent ssults provide evidence that androgen receptor B expessed from prenatal stages in
mouse heart, supporting the proposition that androgens could be invohleed in mammalian heart deselopment

Keywords: Androgen receptar, Mouwse embryo, Cardiac myocytes, Atrial natriuratic factor, Heart dewvelopment

Badkground

The imvohoement of % in gender-related candio-
vascular disexses [1] explains the interst for the study of
ithee rode of secwal e mids on cardise myocyies. There are
s -relabed differsnces in mBEMNA epresdon of alpha- and
beta-myosin henvy chaine (MHC) and other famctional
proteins in ral myocardiom [2]. The MHC composition
changes in ventricular myocytes of castrated rats and it is
restored by lestodemme tresiment [3]. Moreover, andm-
gens infeence the apresdon of genss regulsting intracel-
helar caleium and coniractile pedformance of venincular
myecyies in podnaial s [4]. A sex-relsied diflerence in
the candiae meguorme b atrial satrivretic peplide has been
deseribed in spontanecedy hyperensive rats. On the
dther hand, atdal natrdweedic peptide is diferentially
o peescseddl eebwesseny ailria and ventecles in the human heart

T PSR T P LT T
Fanuizad de Madidra, E3fdo E, Universidad Macaona | & cpdeers o Baddon,
e Urivorshciad 83000 Coyoacin, 0451000, doaddion, CF, Mosdoo

and haws been melated to cardise hypertmphy and memaode-
ling [5-7].

The presence of androgen recepior in embryonic
hemart would be impodant o indicate a role of andm-
gens in prenatal cardise development. The aim of this
work was to determine the expresion of andmgen
meceplor simulianeouwsly with the expresion of alpha
and beta myosin beavy chain genes (Myho and Myh7)
and atrial natriuretic peptide gene (Nppa) al prenatal
and early postratal stages of mouse heart develop-
ment. The presence of mBENA and the protein of ihe
androgen receptor was observed in the nude of
cardize myocytes from embryomic stages and a posi-
tive corpelition between AR and MNppa mBERAS wa
registered at 2 and 9 postnatal days.

Methods
Animals
CD1 mice were caged with food and water ad libitum
under a 12-h light/12-h dark cwde in a mom with a
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Abstract

The mechanizm of actvaton of the yeast CIC chlonde channsl ransporier (EF] is mimown, and in this swdy
we tested the ability of lnman CUC1 and CIC2, twe chammeds with differens activatdon kinetics, to revert the patse
phenotype of 3 sioain whose GEF] zene was deleted We fpund that when the buman channels are expressed in a
low-copy plasmid the reversion of the phenonype does not oooor; in comirast, when the chammels are over
expressed by mesns of 3 sitong ranscriptions] promoder oA moltple-copy plasnnd, the cells reach the nommal
gims and chow 3 normal membrane sorface and oxypen consmumipton To determine the size waristiomsof
imdividual cells, we enmploved fow-cytomety as & quanfitative tool to evahate the petite phenotype.

These remlts suzgest that the meman CIC chanmels, when sbundantly present in the cells, can sapport the
metshalizm dismopred in the knock-put strain. We also observed that the fluorescence emitted by GFP-tagzed
chamnels was foumd moestly towards the periphery of the wr yeast, wheress in the GEF] knock-out it was detected
in inmacelhilsr chisters. GFP-mgged chemnels expressed in ¥ lanis cocytes prodoced robost ourens and did
not show amy evidemt difference with respect to the pommal ClCs, whereas Geplp did pot show
volmze-dependent actvaton

Eeywords: chlonide channe], fimctions] complementstion, voltge-clanp, Temapmes eis oocytes

1. Introduction

Chloride channels ransporters (C1Cs) are members of a large fammily present in 2 wide vanety of organisms from
bactenia to higher eukaryotes. CICs camy out nmitiple physiclogical roles, from plasma membrane and cell
volmme modulation to the conrol of vesicular pH (Fahlke, 2001; Jeatsch Stein, Winreich & Zdshik, 2002;
Sarding et al., 2003; Soleimani & Xuw 2008; Jentsch 2008). A dear exsmple of this fimctions] diversification is
ilhsrazed by comparing the propemies of mammalian C1C] and CICZ. They are both located in the plasma
memthrane; however, whereas C1C1 is activated by plasma membrane depolarization and thns is responsible for
the repolarizafion ourent in mmscle fibers, CIC2 i actvated by hyperpolarizaton as well a5 by other
mechanizms such as changes in pH and cell vohme (Conte, De Luca, Mapmini, & Vibova, 1989; Steinmever,
Cridand & Jemtuch 1991; Klocke, Steinmeyer. Tantsch f Jockusch 1994; Tordt & Jentsch 1997

The mechanizm of actvadon of the Sacchaomycer cereviziae Geflp, the sole C1C found in this species of yeast,
iz siill mot clearly mderstood Geflp plays a cntical role I yeast oo metabolism and is fommd meinky in the
trer-Folzl (Greene Browm, DiDomenico, Eaplan & Eids, 1993; Schaappach Stobrawa, Hechenberger,
Steimmever & Jemtsch 1998) Mufations of the GEF] gene lead to an irom requirement for growih oo
non-fermentable carbon soumces due to 3 fihws o load copper onto the iron aptake systenc tns, knocking down
the expression of GEF1 leads to pefite (pef) colones when zrom in these conditions (Gaxiela et al, 1998,
Geflp forms a O oensporerichamne]l in the plzsma membrans of the yeast that does not chow

il
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Anion permeation in calcium-activated chloride channels
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Absract Caleium-activated chloride channels (CalC)
formed by anoctaminl /TMEMI6A sulunils am uhiquitously
expressed, and these channels are known o prevend
pelysperny in amphibian oocyies. Here, we describe a
TMEM 16A clone isolated from tenaps bopicalis oocyles
(I TMEMI16A) and how the anion permeation properties ane
modified in single-site muwtnis of the jon pore. The anion
permeability sequence was SCHN=[">Br>Cl™>gluconaie
{relative permeabilities 5.6:3.02.1:1:0.2, respectively).
Dose—regponse curves indicaed that the voltage-dependent
hal f-maximal concentration for Ca® sctivation (K, of the
Hill equation at + 108 m%) was 120 M in normal extemal
CT, wheress it was displaced leftwarnd 1075 nhd s, when T
replaced C17. The IO mole fraction {MF) of the exemal
sphution was varied inonder i gain ingight ini the perme ation
machanism of the pore, Mo anomaly in MF behavior was
obsered for conductance, but it was dbserved for curment
reversal patential, which deviaied from the prediction of the
Goldman—Hodgkin—Katr aquaton. Mutations of positively
charged aminoacids in te pone, Rod6 and B %1, toglutam aie
resulied in reduction of the relative permesahility & 17, Daia
from the wild oope and muwitanise owldbe well fivied by a tree-
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Iarrier, two-sie permeation model . This surgess 3 multi-ion
e withat least two binding sites for anions, with Bedamole
fraction chser 1o the exirace lular membrane aurfsce—heing
imyperiand for the sability of both siies—and R761—locaied
deeper within the membrane—mainly affecting the innemmost
binding ste. Considerations of xTMEM 1684 putative pone
region topology are disoesed in the light of two aliemaiive
topokegic al models of the prodein.

Keywords Anionchamel - Anoctaminl - Anomalous mole
fraction effect - Permeation

Imtroadueton

Calcium-activated chloride channels {CaCs) wene initially
described in Xenmopues bevic oocyies, in which 2 ramsient
ouiwand cwrrent is acipvaied upon depping the plasma mem-
brane W about +25 mY [3, 15). Co0Cs are ubiquitvushy
expressad and play important moles in several processes such
as transepithelial O secretion, gastroineginal motlitg, and
newal signaling among others [1, 2, 12, 14]. TMEM 164 has
een postulsied asithe moleculsr comrelateof CaCCa[5, 19, 26],
sinoe this chamel presents the same bophysical and pharmsa-
cological propenties as native CalCs, e, anion permesbiliny
(MO -> =B >Cr=F) and inhibition by niflumic acid,
NPPB, and DIDE [19, 26]. TMEMI 64 interace with calmod-
ulin through a congerved inirscellular site locuied in the N-
erminal region; this sile—a negulnnj.-‘cahmddin{aj_ il
or RCBM—serves a5 the Ca” semsor regulating the activation
of the chamel [24].

No high-resolution sirue e of this channel has yet been
obtained, but biochemical evidence sugpeas that te channel
amzapmbles a3 a dimer [§, 21, 23], and each sulumit is thowght
1 have e ight transmembrane domains (Ths) and inirsce lular
MNH2 and COOH termini A re-enirani kop between the fifih
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Study of permeation and blocker binding in
TMEM16A calcium-activated chloride channels
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We studied the effscts of mutations of pasitively chaged amino acd rebduss in the pos of X topicalis TMEM1GA
calcium-saivaed dchloride channels K61 3E KG2BE, KG30E RSISE and R7G61E The sciivation and desctivation kinetics
weare not affected, and only K61 3E showed & lower cument dendity. KE28E and R761E affect andon selscvity without
affecting Ma™ permeaation, whemsas K61 3E, R64SE and the double mutant K613E + RGASE affect anion selectivity and
peerrmea biility i Na ™. Furthermoss, sltened blockade by the chioride channed blockers anthracosens-9-caoaylic scid | A-3-
Ol 4, F-OEsothiocyano-2, 2 -silbenedisulionic acid (DMD5) and T1Ginh-A01 wes dbierved These results sudgpest the
ey of 2 binding Sted for ariond within the pos st electrical dintances of 0.3 and 0.5 These Sted are alio reavant

for anion penmestion and blockade.

Introdu ction

Calaume-adivaned chlonde dhannels (Ca00) are relevant for a
variety of processes, such as fluid secretion, prevention of poly-
spermy in amphibizn cocyres, and regulition of symaptic trans
mision, vascular smooth muscle tone and  gstrodnteanal
motiline” At lesst some membes of the TMEMI&
(TMEM16A-K} protein famibepartculady TMEM16A and
TMEM16B-are known o form (200" Funcrional channels
have been generated from purified TMEM 16 proins by means
of lipmome reconstitution, 1ndicating that no additional subunies
are rquired..“ Although the crystal soucure of 2 TMEM16
protein has baen reported, the structure of the pore of these chan-
neks i 1'ri:|:|i:riigrl:l.m:i:.:I

In this contexr, we continued our study of residues which
could be important for the determination of the properties of
the pore of Xemopnr rropicalic TMEMI16A (x¢TMEMI16A).
We have previously repored® that positively charged residues
Bedt and R761 are imporant for ion permestion. Furcher
examination suggested that residues in the TMS transmem.
brane domain should abo contriburz signihcanty o che
properties of the pore. In fact, the aystal structure indicates
that TM35 forms part of the protein surface inside the subunit
cavity, which indudes residuss previoushy related to channel
function®

Thus, we worked with muranes Re96E, R761E, the double
mutant [ REGEHRTEIE) and the newly generated mutants m
TS5 (namely, K&13E K&28E and K&HIE), and we characrer-
ized the permeation properties of these mutants. Inaddition, we
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studied whether the mutations affeced hlocker intermcrions
within the pore, based on the msumption that the blockers may
act a5 arganic anions, which might interact-much like inorganic
anions do-with positvely charged residues in the permestion
pathway of the ]'l'l-rE.-"

The results of our present study further confirm and
extend the view of 2 pore with 2 anion-binding sites, ar elec-
trical distances of L3 and 0.5, where blockers hind, thus
interfering with anion pamation. The diferent phenorypes
associated with the wvarious mutations point o0 2 complex
anion permeation pathway.

Results

Most single-site mutations do not affect current amplitude
or knetics

We investigated whether the tested mutations affectsd cur-
rent amplitude or kinetics. As shown in Figure 1, with the
exception of K613E, no differences in comparison to the
WT were observed among the mutants. In the case of
K613E a2 modest, yet signihcant reduction in current ampli-
tude was observed, which was not sccompanied by a change

in current kinerics.

Mutations resulting in compromised anion selectivity in
favor of increased sodium permeshility

In TMEM16A proteins from other species, mutations in resi-
dues homaolgous to Red6 (RE21 in mouss; Yang et al™) and o

‘olurne 9 kzsue 7




Methods and Approaches

Glutathione release through connexin hemichannels: Implications
tor chemical modification of pores permeable to large molecules
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Crsteinescanning mulagenesis combined wath thiol reagent modification 1s a powerful method with whech o de-
fine the porelining chements of channels and the changes in gmcture that accompany channel gating. Using the
Xemopus Lnevis conyte expression system and tworclectrode volage damp, we pedommed opsiemescanning muta-
genesis of several pore-hining residues of connexin 26 (Cx%6) hemichannels, followed by chemical modificanon
using a methanethiosulfonate (MT5) reagent, o help wdently the posinon of the gate. Unexpeciedly, we observed
that the effect of MTS modificanon on the ewrrents was reversed withan manotes of washowt. Such @ reversal should
naot ooour unless reducing agents, which @n break the disulfide thiol-MTS hnkage. have access wo the saie of modi-
heation. Caiven the permeability 1o large metabolites of connexin channels, we wesied whether oosolic ghiathione
[GEH). the primary cell reducing agent, was reaching the modified sites through the connexin pore. Inhibitson of
gamma-ghramdoystene synthetase by buthionme sulfoximine decreased the ooosole: CSH concentration in Xevwogas
oocyies and reduced reversibality of MTS modification, as did acue treatment wath wer-band hydroperosade, which
oxidizes (5H, Cysteime modificatson based on thicether inkages (e.g., maleimdes) cinnot be reversed by reduoc-
ing agents and did ned reverse wath washout, Using reconsttuted hemschanneks i a hposomebased mnsponspealc
fractionation assay, we confirmed that bomomene Cx26 and Ca8? and heteromenc Cx®6Cx%2 are permeable o
C:5H and sther endogenous reductanis. These resulis show that, for wide pores, acoessthility of optosohe reduciamnis
can lead o reversl of MTS-based thiol modifications. This potential for reversibaling of thiol modifcation apples
to oroel]l accessibaliy studies of connexin channels and other channels that are pnmnbll: i large molecules,

such as pannexin, CALFIM, and VRAC,

INTRODUCTION

Cyvsteine substitution Followed by thiol modification has
long been wsed w explore the structure and wpology of
ion channels and wansporers. Recenty, wider strocmral
insights have been achieved by combining chemical modi-
fication with data from cryseal stroceares. Mew thiol de-
rivatives have provided novel resources o determine
near-neighbor interactions, including salt bridges and
hyvdrophobic bonds, stave-dependent accessibility via cross
linking that wraps specific conformadonal changes, pro-
eein dynamics via fluorescent dervatives, ewr. (Karlin and
Akabas, 1998, Newell and Crajkowski, 2007, Thu and
Casey, 2007 Gandhi and Olcese, 2009). These data pro-
vide experimental constains that can be used in molecu-
lar modeling of ion channels and tansponers, incuding
those for which lietle is known strecwrally because of the
lack of high resolution stucwires. The chemical modih-
Cation strateEy can serve vo test, validawe, and refine the
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Abtrevimions used i ihis paper BS0, wbuiionine-§, Bsulfoximine;
a6, romnexin I CSH, plusuhdone; maleimide ES, N2snbneshyl mo-
letmid e; WSS, Z-sulfonasmeshyl MTS; CSH, reduced GSH; TREC), wen-
Byl bydroperoxide; TSF, sanspore-spedic fracionoson.

'hlh!hl.".h\-'dﬁﬁ-: SN0
J. Gan. Physial. Wl 148803

2EES
senaree e 2y ok 1 L WO j FITIET TS

madels provided by crvstal seructures in specific confor-
mational siates.

The most commaonly used thiol reagents are those de-
rived from MTS. The MTS reacton with thiols is revers-
ible upon wreatment with reducing agenis such as IITT
and TCEP, a property that serves as an experimenial
conwro] w show specificity of the modihcaton. Ideally,
o assess MTS accessibility vo the channel pore, one would
like po use the inside-out or outside-our parch configu-
ration w0 avoid modifcadon of other cellular wargets
that could affect interpretation of the resulis. However,
for many ion channels, the excised pawh confpuration
is problematic because of rundown and instabiliv over
the dme course of the experiments. Chemical modifica-
tion studies can be profuably performed in whaole cells
(e_g., Xenofus laesis oocyes) for channels and wranspon-
ers where excised parches are not feasible, induding P2
5TIM, and Hvl channels (Li et al., 2008; Gonzalez et al.,
20110, Alsopqp et al., 201 1; Kaware eval, 201 1; Amcheslavsky
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