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Red Giant Eclipsing Binaries

Exploring Non-Oscillators and Testing Astero

| 05219 A

seismic Scalings

Meredith L. Rawls with P. Gaulme, J. McKeever, J. Jackiewicz, et al. W @merrdiff

~Evolved benchmarks for asteroseismology

and a light curve provide an independent
measure of stellar mass M and radius R We expect all RGs to

* Red giants (RGs) with solar-like oscillations
are powerful beacons for studying the galaxy
« Eclipsing binaries (EBs) with radial velocities

Vinax
Oscillation spectra

labimobeldud.

2 oscillate, but 4 of 18 relate to global stellar
§ | known RG EBs are parameters via two
= missing oscillations scaling relations:

B |

g -1/2

= Orbital phase Vax X g Ty

Kepler light curve over 17 quarters s
—— , v v = U Av x p'/3

U T T I I 1 p
~ Tides and magnetism affect oscillations

Ha Catt SIS 8512

U . Rawlsetal. 2016

[ TW ApJ, 818, 108
W | authorea.com/2409

* Non-oscillators tend to have SOttt Lamemntiimemmevr=rmng 4
P, circularized orbits, spots, and  L__\W__ | Rawils et al. in prep
spectral hints of magnetic activity P=207d

terviklik.

« These effects appear together
and act to suppress oscillations

.haarav ja veenev.

e=0.23
§ " short P o © long P oscillator —  Observed
2 .| expecte~0 Model ; ;
S r Ty SR ...esitlejale toeks.
8 ‘ 00 *expecle>0 e~0 E i A
\_ non-oscmalor Wavelengm( ) )
~ Asteroseismic scalings overestimate M, R

Gaulme et al. 2016

+ Asteroseismic masses and radii  1en oscillating Kepler RGs with
are systematically larger than ~ Main sequence” companions
those from binary modeling

« Densities and surface gravities
agree much better than Mand R

* Results hold for many versions
of the scaling laws and even if
temperatures are off by > 100 K

*+ Proceed with caution! Mass
overestimates from seismology 5
lead to stellar age underestimates Dynamic mass (Mo)

.justkui lugu, millel on algus, areng ja
lahendus vai [6pp.

submitted (stay tuned)

Seismic radius (Rs)

Dynamic radius (Ro)

Seismic mass (Mo)

*one double RG from Rawls et al. 2016
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MENSTRUAL LYCLE EFFECTS

ATTITUDE WARDS KISSIN MANTIC PARTNERS

Rafael Windarski & Rohin |. M. Dunbar

€ € previous research shows that menstrual cycle phases affect female mate preference, and that
romantic kissing is utilised in mate assessment. This study found that women at high risk of
conception place greater value on kissing in the early stages of a relationship (when it can
assist with mate assessment), and that this effect is driven by levels of progesterone. 99

m Results

Figare | Importance of kissog soress the menstrus! ryde

Introduction & Background

« The menstrual cycle affects female mate choice, shifting
preferences towards signals of genetie quality during high s - 0
conception risk phases - such as sexual dimorphism'?,
dominance’, and scents related to genetic quality and
compatibility*,

Evablshed rebonsip
It relacianship.

o Past vesearch suggests the courtship ritual of romantic
kissing aids the assessment of potential mates™* (see inset).

I;mportance of dssing (mear)

e The current research examined menstrual cycle shifts in

i3 [ I
attitudes towards the importance of romantic kissing. L

levels were a
Methodology & significant (p=-01) predictor for
An  international  online !“?s‘mlg I‘r)npﬂrtsru:e d“:;"gh":;
fusstionnaite Sasking Sabaul Pragosed ways in which romantic kissing might mediate mete choice it bk nok jestablitbod,

attitudes towards romantic stages of a relationship.

kissing was conducted.

Ofscory-based Cucs

Clmarery s anatc

A significant interaction effect
was found between cycle phase

Participants  included 173

normally cycling women: 30
at low risk of conception
(luteal phase): 34 at high risk
of conception (late follicular
phase).

Cycle phase was estimated
using reverse day count
methods’, with estradiol and
progesterone levels estimated
using mean serum reference
values®,

Analyses

Estimated progesterone and estrogen levels were regressed
onto answers to the questions “How important do you think
lnss'mg is at the [very uutm] stagv:s of a relationship !

ey sazoling of
pliseane

General Healh Cues w g A,

iiteas (had brosth] tation and s
siguial poce dewlth
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oty It

Uncreased Arcusst
Fhviiel  cmtue sy

) Conclusion

phases of a

A 2x2 mixed-design ANOVA also analysed answers to these

risk /

phase between

fwithin subject factors.

References

and relationship stage (p=.02).

Figure 2. Importoace of kissiog by canception sk
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e Women at high conception risk place greater value on
kissing in the early stages of a relationship than women
at low conception risk.

e This preference shift is driven by menstrual cycle
fluctuations in progesterone,

® The courtship ritual of romantic kissing may be valuable
in assessing signals of mating partner quality.
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Developing and characterising a novel

combined nanoelectrode system

L. P. Robinson, A. Mount

Electrochemistry at nanoelectrodes Ag/AgCl as a

have several advantages for ical sensing.

Transport to macroelectrodes

proceeds through a relatively

inefficient linear diffusion profile.
e Gifesonprotie . They are also are highly affected by _—

convection and iR drop. S ]

Dendritic growt

In contrast, the diffusion pattern
for nanoelectrodes quickly
becomes hemispherical. This
profile is much more efficient, and
they are not so affected by
convection o iR drop. They can
reliably detect very low (attomole)
concentrations of analyte.

Hemispherical diffusion profie

A Pt microsquare nanoband edge electrode (MNEE) Combined

array system in which the Pt nanoband acts as the

working electrode has been developed. The nanoelectrode system
project now aims to create a nancelectrode A

Gevice based on ths system which has'al his design consists of a microsquare at the bottom
Hhiée elechodes riecessany for analysiion of each cavity in the array, with the nanoband around
one chip. the cavity edge.

The Ag/AgCl microsquare
is a combined reference and
counter electrode, Asits area "
is so much larger than the

. o Pt nanoband, the current

Fabrication passing through the square

This ek hos bl fabiciad at e is not large enough 1o affect

Scottish Microelectronics Centre using 5 i a0 Mo eference

photolithography. In this technique layers

of metal and insulator are deposited and This could create an on-chip device for

pattemed to produce the desired arrangement. sensitive analytical detection.

combined electrode

The combined reference/counter electrode is
created by electroplating a thin film of Ag onto
the Pt microsquare.

Potentiostatic plating causes Ag to grow
preferentially at the comers, creating dendrites, A
galvanostatic plating protocol is being developed
10 provide the required smooth, shiny Ag deposit.

To convert the newly plated Ag surface to AgCl it must be functionalised.
Chemical functionalisation by immersion in FeCl, has been shown to
produce uniform deposits of AgCl.

Characterisation

Cyclic voltammetry and electrochemical
impedance spectroscopy will be used to verify
that the system is behaving as predicted. The
nanoband should have a similar reponse to
the current nanoelectrode array.

Example of a nanoelectrode cycking in 100mM KCI
solution. This cycle is used to determine the
cleanfiness of the electrode surface.

An application

 —— = 8y coating the surface of the working electrode in a probe nucleic acid, the

1. Si wafer with oxide surface 2. Metalis then

corresponding DNA sequence can be detected using electrochemical impedance

deposited and coated spectroscopy (1S). Before the target molecule is hybridised, the resistance measured

in a nitride passivation

=

3. Photoresist layer is 4. Nitride is removed and
deposited and exposed process repeated to

for the redox couple s small. When the
correct target s hybridised the resistance,
and therefore the IS reponse, is much larger.

Pre hybridisation - the
redox species has access
tothe electrode.

to UV light through a pattern metal layer i
patterned mask VN ememen pogt hybeidisation - the

o access of the redox . ‘\"}s
Eachlayet = déposited sod pattamed seuantiahy. Tiés EIS messurement of 50 i electrode shows, pecies s restricted, and  *
¥form electrodes cheaply and trode shows

50 the resistance rises at

produce:
casily. the torget nucleic acid

Objectives
Having made the initial measurements, the next steps will include;
complete fabrication of the combined system, including optimisation of nanoband and cavity
imensions
further f the y for use in DNA sensing and the
relationship between the response and concentration of the target
optimisation of  galvanostatic silver plating protocol

the electrode.

Many thanks to

©r Damion Corrigan,
fka Schmueser,
Professor Andy
Mount, the Mount
group and the SMC
for their continuing
support and
expertise.
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-Benzylguanine Inhibits Tamoxifen Resistant Breast Cancer Cell Growth
and Resensitizes Breast Cancer Cells to Anti-Estrogen Therapy

C)RIAN)O Joshua Smith', George C Bobustuc', Rafael Madero-Visbal', Jimmie Colon', Beth Isley, Jonathan Ticku', Kalk S.
1 and Santhi Konduri
S ( 1 iCancer Research Institute of M.D Andetson Cancer Center Orlando “Texas Tech University Health Sciences Center, Amarillo, TX
Plays a Dual Role in Tamoxifen Illhhlll Contrasting t, we Inhibits Tamoxifen Resistant

Abstract

O*-Benzylguanine
studied whether or not knocking down MGMT has any effect on
was interesting, to find that ERa gene transcription was also reduced after MGMT silencing,

MGMT gene transeripts. However,

ERa transcription. As expected, knocking down MONT e

bt also the ERa transcription. indicating

Endocrine therapies using anti-estrogens are least taxic and very effective

DNA repair
protein MGMT in pancreatic cancer (Clin Cancer Res. 15, 6087, 2009), here, we Amw.pud swhether m‘m overexpression
‘mediates tamaxifen resistance. Specifically, we determined
(B ata ic dose alone or
sesistant bevast cance cel growth. Posther, we oo determioed hecher BG sensitioes bevast cancers o tamaien waing
tamonxifen resistant cells.

vam was fourd to be Increased fn breast cancer cels lﬂaﬂvemnwmul breast rulhdul cells. Aleo, MGMT
Jev ly higher resistant
i e i
correlation between MGMT and ps3 levels in brea
increased MGMT expression.
decreased ER-u expression, Mnumwmdmwhhmmimuhmudandmm respectively.
However, all these treatments increased the p21°™* mRNA and protein expression sigaificantly. BG inhibited tamoxifen
resistant breast cmnvymh in a dose-dependent manner and it also resensitized resistant breast cancer cells to anti-
. indicative
of apoptosis. In b BG with tamanifen or fulvestrant caused significant
tumor growth delay and immunohistochemistry revealed that BG inhibited the expression of MGMT, ER- o, k67 and
increased pas staining, These findings suggest that MGMT inhibition may provide a novel and effective approach for
tamaxifen resistance.

‘overcoming

identified key pathways involved in the repai of DNA damage induced by

for g Sbroian e
was accompanied by

BG alone or

Recent advances in breast cancer rescarch bave

expressed constitutively in normal cells and tissves. In e MOMT gene cxpreion i clevaied and evls s v
0 4-fold higher than in the normal breast. laterestingly, it has been shown that tamoxifen accelerates

on of MGMT in hamea cancer cci. In soa. Pes. Moschel, ued Dol sbsrved thit 0% bentgusnine (50)
inhibited AGT and potentiat of both ylating agents and methylating agents. In a series of
important observations, they l-ll) characterized the interaction between BG and AGT and its therapeutic impact. They
showed that BG binds AGT,

ferving the benzyl e the ative sk creloe [9). The et I vry gl d
Amcee poten (han sy cher poviously Lnoen AGT iabibcr B s foto DI In iag el and reacs
directly with both cytoplasmic and nuclear AGT. Because BG MGMT

transfer of benzyl group to the active site qndne e NONT protein is degraded after each e ol e
reaction mechanism ffectively depletes the AGT content in tumors and the associated repair of alkylation damage. BG is

Interestingly. several observations suggest an inverse correlation between the levels of MGMT and ps3 tumor suppressor
protes here wiki-ype 063 sepprstes (ramscripion of bemas MONT expresion. Unforiaicy. pes fuaction b lien
inactivated or ‘cancers; therefore, restoration of wt-ps acthity is essential for the success of some
B T M 3 i s & e by suppression of MGMT expression has yet to be determined. To
date, the cross-talk between MGMT and ER-alpha (and the link to ps3 expression) has not been explored in drug, (ie.,

commonly used treatment for patients with
ncer. Although soawy pativots beuefit from tamesséen h the -»m nt and metastatic

problem.
was to_investigate the mechanisms of anti-estrogen d and 1o design new therapeutic straleges for
rcummenting (s restance.The reselts o ik MOMT expression i acreasd 1o TAR et brost cameers o

inhibition of MGMT by

significantly improves TAM-senitivity.

Prolonged Treatment of Tamoxifen Increases MGMT Expression: We developed a tamoxifen resistant MCF-7
ool lne by wlog prsonged trstrmnt of tamanien o the parestil ERsposthe bevet cancer e lne, MCP7
ol restinl MCF.7 col problbnte st raes sl 0 e paren - Prolonged treatment of tamoxifen
MCF-7 cells by 2 old (Fig1).

MGMT

Down ERa Enhances MGMT IT Exproeston ta in Tamoxifen Resistant
‘ancer Cells: It is not known whether transeriptionally

e
reduced uawmnk\vhlnlhuudh ummm-n-hmmw« formed and
ronks n the (Fig. 2A) shows that silencing of ERa increases MGM
pression in these cels, and Amzrau(ng)) e vemdhs I the eht pone (FgaB) dhow
increased MGMT mRNA levels were as assessed by QRT-PCR. These data
souae that ERo-iaefiated sgnalog et 20 Heto MMIT e sxgoendon tn

MCF-7 cells
TAMresist. MCF-7

Transcriptonal Regulation Between MOMT and pr3: Prevousy,  vas eported
it a3 Bepily vpilae MIGATT s beva . Thervfore, we addressed

depenoes MONT trascrpion, Tamoaien
Tsistant MCF-7 cels were transiected with ether pss SRNA. (psa-KD) (&) or
MGMT siRNA (MGMT-KD) (Fig:2D) along with Non-

repecc RNA 0S5, MOMT
emisn v cordety in p53 koock down cells. with different
periments showing & - i swgmentaton (Fg. ) and as Expeciod, knochiog down
SIGMT decreased MOMT transciption where s 3 mRNA levels were unaffeced i Pgwe . MCF ot el e
MGMT knnthlm-n cdh (Fig:2D). These results confirm nun P53 can regulate MGMT at (ot MCP7 cul et waer pevpuend
the transeriptional romdon v by
e e st ST et
exmere e St i
preicn s 1 WCY-> paretal
pea

(Fig2E). BG has the abil

Eg F

Fipure 5. (4 Tummiden riotant MOT-> e were ot with E23 G050

e

Wanslotion. Tota) prokeims weve boked 1od £Ra and MOHT cxprevsion was
etmioed by wesicn Sk sl MM i wis sgucsnlly ferviod
e
et

)
e sbesty vt n 130
iml e ot Tl KA o ek e s A 000 (i)

SUGAT s . g o decrmined o ST PCR. (D) Tt RN i
o

S areniin esotant MCY-» bevet cent o, MOMT aod 33 Arpamcrighon

= imoxien estan bt ccrseela (€& D)

P

Modulates
imvestigated the effect o comblostin th
MGMT expression, while.
exprrssions. BG alove o in mum

combiaation umm oM. TAM or 1CT comblaad
th tamaxifen or 1C1 decreased 3

Protein Expressions: Encouraged by the res npm-d. we

15 MGMT, ps3, and ERa protein expressions. As ey decreased
with BG) sigaificantly Jlereactd bk ll(‘\n‘nn-i ERa
and IC1 alone

- expression, whereas tamos
). P53 expression was dunuy ihered ate 11 reatment, The reduction n pay

the mice had tumors
with

breea. md-.ul-nnm.llnhblruhwlkﬂdlyll(ilkmrmmm»hhulm
that

seen in tamovifen/IC1 el oot Smet ke Toe bl o0 B0 SAR s o B 1 produced the

Erestest
significantly reduced in
weight was not changed

‘median tumor volume

ice treated with
mg (TAM+BG), respectively, p<0.0005): (81.23 mg, 51.57 mg (IC1+BG),
among all treatment

with control mice

), respecti
Sroups as compared with control mice. No visible liver

as compas (83.99 mn, 9.33 mmy lTAlIoKH.

respectively; p< 0.0001); (83.99 mm, 31,60 ma’ (IC1+BG), respectively; p<0.0001). Tumor weight
combination therapy as compared with control mice (81.23 mg, 22. 'l
ively, <0.0005). (Table-t). Benly
metastases

Histology and THC Analysis: We next determined the in ivo effects of BG (alooe or in combination) with

tamoxifen/ICL Tu

analysis. Tumors from mice

treated with BG alone or

it tamonifen/IC1 exhibited 8 sgnificant

in combination
decrease in MGMT, ERG, ki-67 as compared with tumors treated with tamanifen/IC1 alone or coatrol group. ps3

expression was not M

Sskicanie emiaed o s o ok

altered in these treatment groups. In sharp contrust, the

by Imaged (NTH) and MGMT, ERo, p33. pai and ki-67 expressions were quanti

images wer
the lmunaRatioplogia, (5.

Tumes e harve .,

Conclusions

1. In the present study, we observed that prolonged treatment with anti-estrogens causes drug resistance by

. the expression s
treated with BG either alone or in combination with tamaxifea/IC1.
ified by

ing, pr
2. Decreasing the expression of MGMT by exposing breast cancer cells to BG sensitized these cells to anti-

;e \beragy (amardicn d 11 182780),
that

ind MGMT blockers not oaly overcame the

and
receptor expression and

v'y(r
«epetnton by K howt v sevrntd o BG on proseins which are involved
o cell el regaliton, spopioss Iumnfm ectant besst cance cells Al these trestments sgnicasly incensed the par®
U fence, PUMA may o
mitochondiia, ochmme i reewsed (P ),M-wnmmlwmm«uﬂnmdmﬁ tion therapy. PARP
cleavage is seen in BG indicative of “Therefore, this data soggest that
. .
06-Benrylguanine Modul onal
in Tamoxifen Resistant Breast Cancer Cells: The effect —_—
u (FigqA).
Suprisiogly, pa1 and PUMA mRNA was significantly L—I—I—I—I—l
the presence of combination treatnsents (Fig 41 ST AP
80 Thee rsults sugpcts that ps disted trt e
was affected by the drug. in breast >
oo ol (Pl 3
Henzylguanine ool Ml
Activity in Tamoxifen Resistant -
In order to iavestigate the effect of BG 0n p33 function, we {=
er
MCF-7 beeast cancer cells were transfected with pai luc i-
p5Y).  These resuks clearly demonstrate that "
vdxnmmnh enhanced p21 transcriptional activity by 45 mu .
n these cells (Fig.4D). 2L R H — - bt b
s
R
e 1 I
....‘...w_...um.......m.mm....u..- o) v () FOMA
e L et R o e 213 et T e, %0

Sty was sl om0 Beae b

» inhibited tamoxifen resistant breast tumor growth in vivo,
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