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Physiology as a mature science —
old challenges and new opportunities
in teaching and research

Prof AM Joubert
Inaugural Address

12 June 2018

Make today matter



Welcoming

Special word of welcome to:

= Prof Duncan, Vice-Principal: Academic

= Prof Stroh, Vice-Principal: Institutional Planning

= Prof Rantloane, Deputy Dean: HS

* Prof de Jager, Dean: HS (in his absence)

= Prof Manning, Deputy Dean: Teaching and Research (HS)
= Prof van Papendorp, Former HOD - Physiology

= Deans from other Faculties

» Heads of Academic- and Clinical Departments

= Directors of Institutes, Units and Centres

= Distinguished guests, colleagues, family and friends
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Please allow me to extend a warm word of welcome to you

» |tis indeed a privilege to deliver my inaugural address as Head of the

Department of Physiology tonight

» |n the guidelines of the University of Pretoria’s academic policy for inaugural
addresses it is stated that the professor should speak on the basic principles of
the discipline, its development including historical context, vision and mission for

the Department and her/his own research field

» | have therefore proposed the title of my address to be ‘Physiology as a mature

science - old challenges and new opportunities in teaching and research’
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Outline of presentation

History and exponential growth of the discipline of Physiology

= Vision and Mission

= Teaching and Learning

» Departmental Research Focus Areas:

= Neurophysiology

=  Sport- and Exercise Physiology

= Cellular and Molecular Physiology — Cancer Cellular Physiology
= Applied Morphology in Pathophysiology

» The way forward...

= Acknowledgements

0| UNIVERSITEIT VAN PRETORIA
. UNIVERSITY OF PRETORIA
QD YUNIBESITHI YA PRETORIA

Prof AM Joubert — Inaugural Address — 12 June 2018



The word Physiology

Study of life that entails the functioning of cells, tissues and organisms

Stems from ancient Greek:
»  ‘Physis’ - nature/origin
» ‘Logia’- study of

http://anatomystructure.net/diagram-of-different-cell-found-in-human-body/diagram-of-different-cell- found-in-human-body-the-

diagram-of-a-human-body-anatomy-chart-body/
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History
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Origin of Physiology as a mature science

Ancient India and Egypt

» Knowledge of ancient Egyptian
Physiology/medicine

» Limited to papyrus scrolls (>3 000 years
old)

ISLAMABAD
PAKISTAN
RAWALPINDI

https://www.ancient.eu/image/3943/

Taxila (ancient India)

= First university of the world

» Gandhar (600 BC to 500 AD)

= 68 subjects

» Minimum entry age (16 years)

= Students from Babylon, Greece, Syria and
China enrolled for Physiology

" Y <y N > 7 S8 -‘v.“.
e alh T e
https://travel.jumia.com/blog/pk/historic-city-taxila-1614
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Physiology as a discipline

Hippocrates (460-377 BC)

» ‘Father of Medicine’
» |naugurated Physiology centred on observation and case documenting
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http://www.villakos.com/ http://www.elsevier.es/es-revista-offarm-4- http://prevencionar.com.ec/2016/0
articulo-la-farmacia-las-porporciones-armonicas-- 1/12/historia-de-la-seguridad-
13116054 industrial/amp/
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Renaissance

.LEONARDO DA VINCI AS PHYSIOLOGIST

By K. D. Keete, MD,, FRCP.
{Based on a Paper delivered to the Osfer Club. 18th April 1932)

Leonardo da Vinci (1452-1519)

= Postgrad Med J. 1952 Oct; 28(324): 521-528.
=  'Movement is the cause of all life,’
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https://www.allposters.ca/-sp/Vitruvian-Man- http://theleanberets.com/organic-colon-parts-2-3- https://news.nationalgeographic.com/2017/11/leonardo-da-vinci-
posters_i2549011_.htm summary/ genius-walter-isaacson/
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The term Physiology

First introduced by Jean Fernel (1497-1558) Eyklare dgace

Subarachnoid

= ‘Study of nature, origins’
» First to describe the spinal canal of the human body

= Fernelius

Posterior funiculus
White Anterior funiculus
columns

Lateral funiculus

Dorsal root
ganglion

Spinal nerve

Dorsal root
" Ventral root -

( Hole
w \ forming

vertebral

Pia mater
Arachnoid -Spinal meninges
Dura mater

Bone of
vertebra

Dorsal root
ganglion

Body
of vertebra

Posterior median sulcus

Gray commissure
Dorsal (posterior) horn

Gray

Ventral (anterior) horn matter

Lateral horn

J/‘D

Central canal

Anterior median
fissure

Spinal mater

B -™: ~
o oW . canal
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https://en.wikipedia.org/wiki/Fernelius_(crater) http://www.skatefins.com/spinal-canal-anatomy-and- https://za.pinterest.com/pin/306596687105071470/

physiology-pictures-cross-section

Prof AM Joubert — Inaugural Address — 12 June 2018

B UNIVERSITEIT VAN PRETORIA
. UNIVERSITY OF PRETORIA
% YUNIBESITHI YA PRETORIA




The journey of blood

William Harvey (1578-1657)

= First to fully describe circulatory system

» ‘Systemic circulation and the journey of blood through the brain and body driven by the
heart’

Rest of Body

https://www.famousscientists.org/william-harvey/
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Exponential growth - discipline of Physiology

Claude Bernard (1813-1878)

iy COLLEGE
DE FRANCE
2 1530

Founder of experimental Physiology

» ‘He is not merely a physiologist, he is physiology’

= Chemical- and nervous system control of o
digestion
[ ] Funct|on of the pancreas’ b||e Secret|on http://www.energie-rs2e.com/en/news/rs2e-director-

appointed-college-france
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https://www.everydayhealth.com/crohns-disease/treatment/can-vagus- https://www.livestrong.com/article/417469-what-causes-
nerve-stimulation-treat-crohns/ the-release-of-pancreatic-juice-bile/ )
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Experimental physiology

Claude Bernard (1865)

An Introduction
. ! to the Study
= of Experimental

Medicine

Claude Bernard

‘The scientific basis of experimental medicine is physiology;..... '

without it no medical science is possible.... In a word,
physiology must be constantly applied to medicine, if we are to
understand and explain the mechanism of disease and the

action of toxic and medicinal agents’

https://www.goodreads.com/book/show/1972743.A
n_Introduction_to_the_Study_of_Experimental_Me
dicine
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Cell theory

Theodore Shwann (1810-1882) and Rudolf Virchow (1821-1902)

‘.... the activity of an organism depends on both the individual and the collective activities of
its cells’ came to light in the 1800s’

Cell Theory

s A(! All organisms are
made of 1 or more cells

2. Cells are the basic
building blocks of life.

3. All cells come from | €
existing cellj m
,\2\ \)C\O\g Virchow

V) (e

https://socratic.org/questions/how-do-viruses-violate-the-cell-theory
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The lives of a cell

Lewis Thomas (1913-1993)

‘I have been trying to think of the earth as a single organism, but... | cannot think of it this way. It is
too big, too complex, with too many working parts.... it is most like a single cell’

The L.ives

of a Lell

NOTES OF A BIOLOGY WATCHER

0

bl

https://www.nap.edu/read/11172/chapter/19 https://www.goodreads.com/book/show/29 https://www.rockefeller.edu/news/
4368.The_Lives_of _a_Cell
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History of the Department of Physiology

University of Pretoria (UP) - 1908

= Physiology taught in 1930 (Department of Animal Science)
» Faculty of Medicine

= Foundedin 1942
=  Only two lecturers

Prof G.W.H. Scheepers Prof E. Janssen Prof C. Brink

Prof B.J. Meyer Prof J.J. Theron Prof D van Papendorp

1942-1943 1944-1945 1947-1953 1954-1984 1985-1990 1990-2014

= Acting HOD: mid-2014-2015
= HOD: 2016-current
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Vision
and
Mission
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Vision for the Department

The Department of Physiology will be internationally acknowledged for its superiority in:

Excellence in teaching and learning and

Research that will augment the health of the community locally and globally
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Mission of the Department

To improve quality of life of students and staff
» Providing superior teaching and learning,
» Supporting career development opportunities,

= Strengthening UP’s socio-economic responsiveness

To enhance research outputs

= Building research capacity by reaching out to other disciplines/sharing research facilities,
enabling transformation,

» Fostering teamwork — successful applications of external funding
» Supporting emerging-, established- and leading researchers

= Strengthening UP’s international profile
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Teaching
and
Learning
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Teaching and Learning

‘Education is the most powerful weapon to change the world’ (Mr Nelson Mandela)

= Medicine

= Dentistry

= Nursing, Occupational therapy, Physiotherapy, Radiography, Dietetics

» Communication pathology

= Biokinetics and Sport Sciences

» Human Physiology - major for two study programs (Faculty of Natural and Agricultural
Sciences)

= Food science and some consumer science courses

» ~3 000 students per annum in 66 undergraduate- and postgraduate modules

‘In an academic environment, it is not about maintaining status quo, but it is

about accelerating progress’ Prof S Nkomo
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Number of students enrolled for all Physiology modules

2018

Hatfield campus @@ Prinshof campus Hillcrest campus @ Postgraduates
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Virtual practical’s

Video — Estimating systolic blood pressure

SouND

MAIN MENU

N

5 Sections
Note the patients' blood type by first

% i
4 Blood groups
f clicking on A, B, AB or 0. Then dlick
on Rh+ or Rh- as welll

=
y oo E\‘?" i1,
. &AL‘ 5

Haematocrit

UNIVERSITEIT VAN PRETORIA

# oo
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Prof AM Joubert — Inaugural Address — 12 June 2018



Postgraduate students

PhD 2018 (19)

e L4 ~ b\ 5
Dr Craig Thandi Mgoco Vangi Nortje Tamarin Perks Elsa Nolte
Grobbelaar

Dr Rivak Dr Morné Dr Candice Van Stembile Marcelle Verwey Mandie Botes Jolene Helena Nare Sekoba
Punchoo Strydom Wyk Mbotwe
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Postgraduate students

MSc 2018 (31)

Liechka Tiaan Vermeulen Mokgadi Sulette De Desireé Fraser Travers Sagar Karlien Balt Lorenzo Julien Nunes
Groenewald Gwangwa Villiers Fernandes Goncalves

8 s
Jandré Bernadette Van Wikus Meijer Odette Mary-Anne Hildegarde Tanya Fouché Tebogo Amelia Cockrell Babalwa Jobela
Bezuidenhout Heerden Emmerson Phasha Roberts Ramoshayi

S _} Y /

! _— Pk S .

Wihan Scholtz Kayla Howard Yuvelia Pather Nomvu Nyathi Koketso Chauke Morné Ferreira Simoné JuanJv Alexis Schwulst
Grobbelaar Nieuwenhuizen
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Postgraduate students

Honours 2018 (26)

Glory Tambwe Shanna-lee
Bester

Mikateko Melissa Bekker
Nxumalo

Carla Pieterse Nicola Kruger

Sachin Bhoora

Justine Pillay

Angela Bona

Ayanda Tarryn Jaclyn Moneron
Mkwanazi Rodomsky

Ashleigh Daniél Joubert Anél Naudé Sandi Mahlangu
Gruneberg

Shannen Marais

Nicola Weidhase

Karen Barnes

Nonkululeko
Dhlamini

Prof AM Joubert — Inaugural Address — 12 June 2018
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Postgraduate students

Biokinetics 2018 (16) Sports Science 2018 (6)

== o —= =
sportsciencegym
pretoria
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Research
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Departmental research focus areas

Research intensive university

= Neurophysiology » Sport- and exercise physiology
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Division of Biokinetics and Sport Science

e ——————————

ROWING SOUTH AFRICA
——l'-_l{
l

Impact on biokinetics and
sport science practice and
communities we serve
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Bone research (osteoporosis)

Food and Function - 2018
Rooibos tea extracts inhibit osteoclast
formation and activity through

German Scientists and UP Young UP researcher receives
Researchers collaborating to award for excellence at

bring new technologY to the international conference attenuation of NF-kB activity in
Department of Physiology il ] J RAW264.7 murine macrophages

Nutrients 2017, 9, 441

Palmitoleic Acid Inhibits RANKL-Induced
Osteoclastogenesis and Bone Resorption by
Suppressing NF-kB and MAPK Signalling Pathways

PLOSone 10(4): e0125145 - 2015
Arachidonic Acid and Docosahexaenoic Acid

Suppress Osteoclast Formation and Activity
in Human CD14+ Monocytes, In vitro

Postgraduate students in the Department of
Physiology receive research accolades at PSSA 2017

The 4Sth conference of the Physiological Society of was awarded 1% prize in the Johnny van der Walt poster
Southern Africa was hosted at the Groenkloof Campus  competition category and Ms Y Pather (Hons student) i i -
in 2017. The ce attracted 694 national and was runner-up in egory. Ms S Marais (MSc Int. J. Environ. Res. PUbIIC Health 2015’ 12' 13779-13793
international za Topic e of high qualityand  student) received the best poster award. Mr T ~ b | . . s < . PRI thifc
included interd research in the field of (MSc student) who also recently visited tt Commercial Honeybush (Cyclopia spp.) Tea Extract Inhibits
physiology. Several re hers fromthe Departmentof  Laborato search group in Dresden, G y. Osteoclast Formation and Bone Resorption in RAW264.7
Physiology ades for their arch eceived e in the ‘best publication’ ory . A . .
Ms T Jurgens (PhD student) was awarded 3 place inthe  for hisworked published in aninternationally accredited J\ Mz S—p

a f Murine Macrophages—An in vitro Study
Wwyndham podium competition, as well as 1% place for  peer-reviewed journal.
research methodology, Ms Bvan Heerden (MSc student)
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Angiogenesis
y/

The Angiogenesis Lab

Study vessel formation in physiological- and pathophysiological settings

Growing microvessels in a rat
aorta ring model

Microvessels — patient biopsy vascular tumour tissue/

haemangioma tissue (HT), untreated (A) and following treatment Awarded MiC[’OSCOpy SOCiety of South Africa -

with bleomycin, an anti-angiogenic chemotherapeutic

Innovative technique

UNIVERSITEIT VAN PRETORIA
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Applied morphology in pathophysiology

Oral contraceptives

Scanning electron microscopy @ - >

Laser scanning confocal microscopy | -
Thromboelastography ‘ :

UNIVERSITEIT VAN PRETORIA
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Molecular mechanisms of non-communicable diseases

= Genetics: genotyping and
polymorphisms
» Epigenetics: microRNA analysis

= Biochemical assays

SA%S

South African Young Academy of Science

South Africa

AF R“@A =28 University Forum

AT THE UNIVERSITY OF PRETORIA

o & A NEXT
ER S Lg“w‘il*\m ¥ EINSTEIN
very breath kccms ' ‘ Fo R U M

National Science and
Technology Forum
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Research focus area:
Cellular- and molecular physiology

Cancer cellular physiology

Make today matter

8 Hallmarks of Cancer




Cancer incidence (internationally)

New cancer cases annually per 100,000 people

>0 >60 »120 > 180 >240 > 300

http://globalcancermap.com/ Source: GLOBOCAN 200820
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Breast cancer incidence (internationally)

New breast cancer cases annually per 100,000 women

>0 >20 >40 >60 >80 > 100

http://globalcancermap.com/
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Estrogen and its dual nature?

From in silico-design of 6
«

2-methoxyestradiol analogues to in vitro and ex

UNIVERSITY OF PRETORIA

YUNIBESITHI YA PRETORIA

vivo analyses and their in vivo detection limits in a

murine model

Make today matter
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Postgraduate students and research collaborators
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Introduction

2-Methoxyestradiol (2ME) (endogenous 17-beta estradiol metabolite)
(anticancer effects, limitations due to low oral bio-availability)

Objective

To develop an anti-cancer drug

= Mitotic spindle - highly validated target 1

= Carbonic anhydrase (CA) IX - highly validated target 2 (membrane associated, over expressed in
many metastatic cancers)

Colchicine Binding site

B- tubulin
https://www.researchgate.net/figure/Colchicine-
binding-site-at-the-interface-between-a-and-b-
subunits-of-tubulin-The-i_fig2_235773573
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Materials and methods

17-Beta estradiol metabolite (2ME) as source molecule

In silico Synthesis

=X/
'--Q; /\ S,
re

In vitro

Ex vivo

In vivo

Prof AM Joubert — Inaugural Address — 12 June 2018
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Results - In silico

Best tubulin Molecules to Best CAIX:CAll binding

Al E IR be synthesized energy ratio
binding energy

Modifications of estradiol 80 analogues

X

CH,
/

A

N o N o
i W s i I NH,

CH, OH CH3/,CH2 CH, CH, CH, 0/3\\/0 2 cHy 0 CH, OH CH3/CH2 CH, CH, 0’3\\0 CHa? CH; oH  §Ms

A A H i b i

= Ensemble docking = Carbonic anhydrase Il and IX
= Multiple X-ray structures » Flexibility of proteins under different
=  Tubulin conditions (simulate protein flexibility)

0| UNIVERSITEIT VAN PRETORIA
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Results - Synthesis

MICROSCOPY RESEARCH AND TECHNIQUE 77:236-242 (2014)

17-Beta-Estradiol Analog Inhibits Cell Proliferation by
Induction of Apoptosis in Breast Cell Lines
MICHELLE HELEN VISAGIE,' LYNN-MARIE BIRKHOLTZ,? Axo ANNA MARGARETHA JOUBERT!*

"Department of Physiology, University of Pretoria, Arcadia 0007, South Africa
?Department of Biochemistry, University of Pretoria, Pretoria 0028, South Africa

y
\Leuzse8

EU2558
LEU2428 @\

» S 7

ydrogen bonds

-\

q‘ mx:‘ \

A . . . . -
e = ave Docking, Synthesis, and in vitro Evaluation of
Sevas  \om Antimitotic Estrone Analogs

Cysa418

Andre Stander'*, Fourie Joubert? and binds along the interior surface of the microtubule, thereby interfer-
é Annie Joubert’ ing with the dynamics of the microtubules (4). Various agents that
bind to the colchicine-binding site of microtubules are in various

Molecular docking Of ESE'1 6 in the 'Nenartmant nf Phucinlnny |lnivercity nf Protaria Protaria Snuth staaes of clinical trials. These include combretastating and its vari-
colchicine-binding site of tubulin

~
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Results - /n silico: inhibitory constants

Carbonic anhydrase Il and IX

Ligand-protein binding analysis = membrane-inlet mass spectrometry
~2 times more selective for CAIX

678 Letters in Drug Design & Discovery, 2011, 8, 678-684
Characterization of Carbonic Anhydrase Isozyme Specific Inhibition by
Sulfamated 2-Ethylestra Compounds

Katherine H. Sxppel Andre Stander’, Chmzkuang Tw', Balasubramanian '\/enkatalmslman’
Arthur H Robbms Mavis Agbandje-McKenna', Fourie Joubert*, Annie M. Joubert® and
Robert McKenna*!

OPEN & ACCESS Freely available online @ PLOS | ONE

Signaling Pathways of ESE-16, an Antimitotic and
Anticarbonic Anhydrase Estradiol Analog, in Breast
Cancer Cells

Barend Andre Stander'*, Fourie Joubert?, Chingkuang Tu?, Katherine H. Sippel®, Robert McKenna®,
Annie Margaretha Joubert?

1 Department of Physiology, University of Pretoria, Pretoria, Gauteng, South Africa, 2Department of Bi istry, Bi and C

Biology Unit,
University of Pretoria, Pretoria, Gauteng, South Africa, 3 Department of Biochemistry and Molecular Biology, College of Medicine, University of Florida, Gainesville, Florida,
United States of America, 4 Baylor College of Medicine, Houston, Texas, United States of America, 5 Department of Pharmacology and Therapeutics, University of Florida, A )
Gainesville, Florida, United States of America '@

)m,‘t;:u f,i\, )r %\ \,

J/‘ ~./\/

In Vitro Evaluation of ESE-15-ol, an Estradiol Analogue % "q ”?’p
with Nanomolar Antimitotic and Carbonic Anhydrase 3 1 s “ 2 %““‘
Inhibitory Activity _)\%% m, .4,

(o] i ibition C (Ki)
\mq Ne7 ¥

Barend Andre Stander'*, Fourie Joubert?, Chingkuang Tu?, Katherine H. Sippel®, Robert McKenna®, { o V\ 1 2EE? | ESE-15-0I°
Annie Margaretha Joubert’ CAll 180 + 10 nM 167 + 19 nM

CAIX mimic 2100+220nM | 8923 nM

OPEN @ ACCESS Freely available online @ PLOS | ONE

1Department of Physiology, University of Pretoria, Pretoria, Gauteng, South Africa, 2 Department of and C Biology Unit,
University of Pretoria, Pretoria, Gauteng, South Africa, 3 Department of Biochemistry and Molecular Biology, College of Medicine, University of Florida, Gainesville, Florida,
United States of America, 4 Baylor College of Medicine, Houston, Texas, United States of America, 5 Department of Pharmacology and Therapeutics, University of Florida,
Gainesville, Florida, United States of America
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PHARMACEUTICALS

Results - Synthesis: purity

C19#25 RT: 0.90 AV: 1 NL: 1.43E8
T: + ¢ El Full ms [ 49.50-500.50]

100

> 95% purity

80

707
607

50

346.55

29643 332\"53 L 386.81 402.87 442.14 480.26
T T T T T T T T T T T T ]
300 350 400 450 500

2-Ethyl-3-O-sulphamoyl-estra-
C19_HR-c1#159-162 RT: 2.29-2.34 AV: 4 1 ’3’5(1 0)1 6-tetraene (ESE-1 6)

T: + ¢ El Full ms [ 340.50-368.50]
361.16929

C20H27 03N 1328,
-3.67856 ppm

T G (s 0 706 (a0 5975 (W STESTI (m 0 52 (ore BN T (m
N 52 (s 30 29627 (B
269 (Q.J=7.6Hz,2H) ,241-2.12 (m,3H) ,2.02-1.83 (m,3H) , 1.69-1.38 (m,5H) , 121 (LI=T76Hz 3 079 (5,34 ‘ "

N\

romove the solvent as the compound appears unstable.

362.15568
C20H26 04328
2.88341 ppm

363.15959
359.09909 C20H27 043284
CioH21 04Ny 325,  360.01759 -7.88831 ppm

-54.28312 ppm \ | 364.98648
T T T T T T T T T T T T T
359 360

I I
363 365

1H Nuclear Magnetic Resonance (WITS) Electron Impact
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Results - /n vitro: cell proliferation

Growth inhibitory effect of ESE-16 on MCF-7, SNO,
MDA-MB-231, HeLa and MCF-12A cells
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Results - signalling

Signaling Pathways of ESE-16, an Antimitotic and
Anticarbonic Anhydrase Estradiol Analog, in Breast
Cancer Cells

— Barend Andre Stander'*, Fourie Joubert?, Chingkuang Tu?, Katherine H. Sippel‘, Robert McKenna®,
MeOH, THF, CeCl, - 1hr, 21°C . 2
NaBH, - 2hr, 0°C Annie Margaretha Joubert

1
o=s=0 1 Department of Physiology, University of Pretoria, Pretoria, Gauteng, South Africa, 2Department of Biochemistry, Bioinformatics and Computational Biology Unit,
NH:  pop s ESE-15-01 University of Pretoria, Pretoria, Gauteng, South Africa, 3 Department of Biochermistry and Molecular Biology, College of Medicine, University of Florida, Gainesville, Florida,
SE-15-one SE-15-0 United States of America, 4Baylor College of Medicine, Houston, Texas, United States of America, 5 Department of Pharmacology and Therapeutics, University of Florida,

B CA" and CAIX Mimic Enzyme Inhibited Gainesville, Florida, United States of America
by ESE-15-ol

® CAIX mimic —
—— CAIX mimic least-square fit

v
u CAll
AE+04 CAll least-square fit V E R S I TA

3.E+04

5.E+04

ity

CELLULAR & MOLECULAR BIOLOGY LETTERS
http://www.cmbl.org.pl

2E+04 .

Received: 03 September 2014 Volume 19 (2014) pp 98-115

1E+04 | W Final form accepted: 29 January 2014 DOI: 10.2478/s11658-014-0183-7

L Published online: February 2014 © 2013 by the University of Wroclaw, Poland

Reaction veloc
R,/[E] (uM/sec)

0.E+00 -
1000 2000
ESE-15-ol (nM) Research article

C pH of growth medium after 24 h
7.40 NOVEL ESTRADIOL ANALOGUE INDUCES APOPTOSIS AND

] AUTOPHAGY IN ESOPHAGEAL CARCINOMA CELLS

I
I ELIZE WOLMARANS', THANDI V. MQOCO', ANDRE STANDER',
SANDRA D. NKANDEU', KATHERINE SIPPEL?, ROBERT MCKENNA?
and ANNIE JOUBERT" *

Biomedical Research 2013; 24 (4): 525-530 ISSN 0970-938X
http://www.biomedres.info

DMSO24h  DFO(100 uM) ESE-16 DFO (100 uM)
(400 nM) +ESE-16

(400 nM) . g N

Short communication: Effects of a 17-beta estradiol analogue on gene

Visagie et a, Cell & Bioscience (2015)537 snna, expression and morphology in a breast epithelial adenocarcinoma cell
DO 10:1186/513578-015-0030-1 : %®: Cell & Bioscience line: A potential antiproliferative agent.

Michelle Helen Visagl'el, Barend André Standerl, Lyn-Marie Bil'kholtzz, Annie Margaretha
RESEARCH Open Access Joubert!

'Department of Physiology, University of Pretoria, Private Bag X323, Arcadia, 0007, South Africa

|nﬂuence Of partial and com plete ®CWMI"]‘ 2Departr:nentofBlochemjstry, University of Pretoria, Private Bag X20 Hatfield, Pretoria, 0028, South Africa
glutamine-and glucose deprivation of
breast-and cervical tumorigenic cell lines

Michelle Helen Visagie™", Thandi Vuyelwa Mqoco', Leon Liebenberg? Edward Henry Mathews?,
George Edward Mathews” and Anna Margaretha Joubert’
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Anti-mitogenic activity
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20 pm 20 pn

oL
=}
]
0
D)
w
7]
w
-
D
—
©
o
]
Y
2
L2
G
>

Metaphase Abnormal mitotic

chromatids spindle formation . . . . . - .
g In vitro changes in mitochondrial potential, aggresome formation and

caspase activity by a novel 17-B-estradiol analogue in breast
adenocarcinoma cells

Danielle S. Nkandeu', Thandi V. Mgoco', Michelle H. Visagie', Barend A. Stander', Elize Wolmarans',
ianne J. Cronje? and Annie M. Joubert'*

' Department of Physiology, University of Pretoria, South Africa

Interphase Dq)ur!muu of Biochemistry, University of Johannesburg, South Africa

Boyd et al. Cellular & Molecular Biology Letters (2018) 23:10
https://doi.org/10.1186/511658-018-0079-2 Cellu Ig_r 8|‘ l\/loll_ecttj lar
— prophase Iology Letters

Vehicle-treated ESE-15-0l-

2opm

Metaphase Spindle pole
chromatids

\

The in vitro effects of a novel estradiol
analog on cell proliferation and
morphology in human epithelial cervical
carcinoma

ESE-15-ol-

Laura Susan Boyd', Devrim Gozuacik’ and Anna Margaretha Joubert'”
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orrected fluorescence
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OPEN 8 ACCESS Freely available online

Fold increase of cyclin B1
= = N w
o (3] [ [5,] N 3] w [,

DMSO C19
Agent of exposure used on Hela cells

O PLOS | one

Sulphamoylated 2-Methoxyestradiol Analogues Induce
Apoptosis in Adenocarcinoma Cell Lines

Michelle Visagie', Anne Theron', Thandi Mqoco', Warren Vieira', Renaud Prudent?, Anne Martinez?,

Laurence Lafanechére?, Annie Joubert'*

1 Department of Physiology, University of Pretoria, Pretoria, South Africa, 2 Institut Albert Bonniot, CRI INSERM/UJF U823, Team 3 Polarity, Development and Cancer,

Rond-point de la Chantourne, La Tronche Cedex, France

Gwangwa et al. Odlular & Molecular Biology Letters (2018) 2320

https//doi.org/10.1186/s11658-018-0088-y

Cellular & Molecular
Biology Letters

REVIEW Open Access

Crosstalk between the Warburg effect,

( ! ’ CrossMark

redox regulation and autophagy induction

In tumourigenesis

Mokgadi Violet Gvangwa, Anna Margaretha Joubert and Michelle Helen \isagie’
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Mitochondrial response

o
b

2 hours

w?
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o ©
- €

Tyrosinated and detyrosinated microtubules in response to compound exposure
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Microtubule dynamics

Microtubule dynamics in DMSO Microtubule dynamics in HeLa cell Microtubule dynamics in HeLa cell
exposed Hela cell as control exposed to 0.5 yM ESE-16 exposed to 0.25 uM ESE-16

Table 1: Parameters of microtubule dynamics after 0.25 puM C19 exposure for 2 hours
Parameters DMSO C190.25 M

% time spent growing 73.79 28.58

% time spentin pause 26.21 71.42
Growth rate (um/min = SE) 14.52 + 1.00 9.79 £ 0.64
Catastrophe frequency (um™ £ SE) 0.15 + 0.04 0.78 £ 0.16**

Catastrophe frequency (mint £ SE) 1.57 + 0.59 212 + 0.42%

*pP < 0.05; **p < 0.001, significantly differentfrom control values (DMSO) usinga Student’s ttest

(Catastrophe: switch from growth to shrinking in microtubules)
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. CANCER CELL
INTERNATIONAL

Normal cell membrane
protrusions

« . Apoptotic bodies

> lHy.c;ercondensed
chromatin
b - . =

&

autophagy induced by a novel 2-methoxyestradiol

analogue in cervical adenocarcinoma cells
Theron ef dl.

() Bioted Centrl [P —————

etz 20 o cormvion e 1 V17

| . cell
L —

AUTOPHAGY

2016, VOL. 12, NO. 1, 1-222 e Taylor & Francis
http://dx.doi.org/10.1080/15548627.2015.1100356 Taylor &Francis Group

EDITORIAL

Guidelines for the use and interpretation of assays for monitoring autophagy

(3rd edition)
UNIVERSITY OF PRETORIA
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Autophagy

20 pym 20 pm 20y

Aggresome Activity Factor (AAF) Pharmacology
g
& Original Paper
340
T 35 . H
£ A Novel 2-Methoxyestradiol Analogue Is Responsible for
EEZ Vesicle Disruption and Lysosome Aggregation in Breast Cancer
25 Cells
()]
X Z Nkandeu S.D.? - van den Bout 1.2° - Cronjé M.J.¢ - van Papendorp D.H.? - Joubert A.M.2
DMSO Tamoxifen C19
Agent of exposure to Hela cells

Formula 1: Aggresome Activity Factor

AAF= 100 x (MFltreatep -MFlconTroL)

MFltreaTeD

%0 UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

Prof AM Joubert — Inaugural Address — 12 June 2018 Gy YUNIBESITHI YA PRETORIA



Autophagy

MDA-MB-231

Fluorescent events

Cell count

FL1log

MDA-MB-231

— DMSO
— ESE-15-ol
— ESE-15-0l + 3MA

MDA-MB-231

Medium only
Tamoxifen
ESE-15-ol
i Tamoxifen + 3MA
3 ’ . ESE-15-0l +3MA
Medium only
Tamoxifen
ESE-15-ol
Tamoxifen + 3MA
ESE-15-ol + 3MA

LC31: 19 kDa
LC3II: 17 kDa

LC3:19kDa
LC3: 17 kD o e

% MCF-7 cells
i

I\

L |

e

LH

-

———
L —— Actin  E_—G—— ——

I #
s Sub-G1 G1
Stages of cell cycle Stages of cell cycle

13MA B Actinomycin D W ESE-15-ol B ESE-15-0l + 3MA

Verwey et al. Cancer Cell Int (2016) 16:91

DOI 10.1186/512935-016-0367-5 Cancer Cell International

Fold Increase

= MCF-7

Autophagy induced by a @ ' T
sulphamoylated estrone analogue contributes

to its cytotoxic effect on breast cancer cells

Marcel Verwey’, Elsie M. Nolte, Anna M. Joubert and Anne E. Theron

Compounds
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Gene ontology and protein expression

RefSeq RNA Gene ID Protein ID Description

Q08495
P49662
P55210
P40763
P980B2

P14635
043684

P10809
P31689
P08107

P41240
Q14155
P52566
Q15283
P15154
P20936

o . . . . e b . . . .
S ;
" :
. S '- . .
; :
. .. ok v L » o4 . . =
L X . . . . & = A 1601
. - < b g - ® . % c' .
. - e . . * . .
; :
. L % . 2
. . . » - .
- . . . . Y b - . . :
w . . . . . L W (R 5922
5879
s
= = = ranscription and translation
Gene Description Function

Early growth response 1 [NM_001964]

Tribbles [NM_021158]

Exostoses (multiple) 1 [NM_000127]

Mitogen-activated protein kinase kinase 3 [NM_145109]

Phosphatase and tensin homolog [NM_000314]

Tumor necrosis factor receptor superfamily, member 21

INM 0144521 . .
Tumor necrosis factor (ligand) superfamily, member 15

INM 0051181

Fyn-related kinase [NM_002031]

MAP kinase interacting serine/threonine kinase 2
INM 0175721

DNA-damage-inducible transcript 3 (DDIT3) [NM_004083]
BCL2-like 11 [NM_138621]

Interleukin 24 [NM_006850]

Growth arrest and DNA-damage-inducible, alpha
INM 0019241

BCL2 binding component 3 [NM_014417]

Tumor protein p53 inducible nuclear protein 1
[NM_033285]

lumor suppressor, iInduced by

E2F1

Negatively regulates AKT1

Tumor suppressor
Activates p38
Tumor suppressor
Apoptosis facilitator
Apoptosis facilitator
Activates p38
Tumor suppressor
Apoptosis facilitator
Apoptosis facilitator
Induces p38 and p53
Activates p38
Apoptosis facilitator

Apoptosis facilitator

4678
6198
9612

journal

[TCERGY 10915

014776
P49321
P23443
QoY618

Ne.0053853.t002

BCL2-associated X protein

Erythrocyte membrane protein band 4.9 (dematin)
Caspase 4, apoptosis-related cysteine protease

Caspase 7, apoptosis-related cysteine protease

Signal transducer and activator of transcription 3
Disabled homolog 2, mitogen-responsive phosphoprotein

Cyclin 81
BUB3 budding uninhibited by benzimidazoles 3

Heat shock 60 kDa protein 1 (chaperonin)
DnaJ (Hspd0) homolog, subfamily A, member 1
Heat shock 70 kda protein 1A

cSrc tyrosine kinase

Rho guanine nucleatide exchange factor (GEF) 7

Rho GOP dissociation inhibitor (GDI) beta

RAS p21 protein activator 2

Ras-related C3 botulinum toxin substrate 1

RAS p21 protein activator (GTPase activating protein) 1

Transcription elongation regulator 1 (CA150)

Nuclear autoantigenic sperm protein (histone-binding)
Ribosomal protein S6 kinase, 70 kda, polypeptide 1
Nuclear receptor co-repressor 2

MDA-MB-231

Average
Logy

Transcription - translation??
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Proposed mechanism of action — cancer cell signalling?
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Cancer cell metastasis

The effect of estrone-like compounds on migration and survival (two- and three dimensional)

Anti-migratory effect of microtubule interrupters

Stable

Control

Percentage of area migrated

DMSO EE-15-one  ESE-15-one

Dynamic
MTs

~

D DD
B @ O B

~

FRACTION
ROUNDED CELLS

i =05 um

0 T EE-15-

-4 6 one
TIME (HOURS)
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Cell detachment
DMSO EE-15-one

Nuclei

Development of in vitro three-dimensional cancer models

Viable cells Dead cells
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Ex vivo

Repsold et al. Cancer Cell International 2014, 14:48
http://www.cancerci.com/content/14/1/48 ) CANCER CELL
Jg/ INTERNATIONAL

PRIMARY RESEARCH Open Access

An estrogen analogue and promising anticancer
agent refrains from inducing morphological

damage and reactive oxygen species generation
in erythrocytes, fibrin and platelets: a pilot study

Lisa Repsold, Etheresia Pretorius and Annie Margaretha Joubert”

Repsold et al. Exp Hematol Oncol (2016) 5:18

DOI 10.1186/540164-016-0048-2 Experimental Hematology &
Oncology

RESEARCH Open Access

Ex vivo apoptotic and autophagic @
influence of an estradiol analogue on platelets

Lisa Repsold, Etheresia Pretorius and Annie Margaretha Joubert”

BioMed Research International
Volume 2018, Article ID 9405617, 10 pages
https://doi.org/10.1155/2018/9405617

Review Article
Eryptosis: An Erythrocyte’s Suicidal Type of Cell Death

Lisa Repsold and Anna Margaretha Joubert
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In vivo - screening: threshold determination in murine model

2-ethyl-3-O-sulphamoyl-oestra-1,3,5(10),15-tetraene-3-ol-17-one

UNIVERSITEIT VAN PRETORIA

UNIVERSITY OF PRETORIA
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Discussion and conclusion

http://www.cancerci.com/content/13/1/87 CANCER CELL

Theron et al. Cancer Cell International 2013, 13:87 Cancer Chemother Pharmacol (2015) 01-1112
@L/ INTERNATIONAL

Table 1 Classes of antimitotic drugs and their stages of development [25, 26, 58, 61, 65, 67, 70, 71, 83, 85, 105-107]
“lass N: Approved for treatment of (cancer type)

Drugs used as cancer treatment regimens

. Taxanes Paclitaxel (taxol®) Microtubule-stabilizin| Metastatic adenocarcinoma of the pancreas (in combina-
Molecular crosstalk between apoptosis and e WIIe DI o with gemeiabingy

Cabazitaxel (Jextana®) Microtubule-stabilizing Metastatic, hormone-resistant prostate cancer (in combi-

autophagy induced by a novel 2-methoxyestradiol nation with prodnisone)
a nalog ue in cervical adenoca rci n oma ce"S Epothilones  Ixabepilone (Ixempra™) Microtubule-stabilizing M;?zf::ﬁy::mﬁ:mim breast cancer (resistant to

Vinca Eribulin (E7389, ER086526, 6) Microtubule-destabilizing Recurrent metastatic breast cancer (pre-treated with

Anne E Theron', Elsie M Nolte', Laurence Lafanechére” and Annie M Joubert alkaloids taxanes and anthracycline)

Class Name Mechanism of action Phase of clinical trials

Drugs undergoing clinical trials
Cancer Chemother Pharmacol (2015) 76:1101-1112 Vinca alkaloids Vintafolide (EC145) Microtubule-destabilizing In Clinical phase II trials as sole treatment for

DOI 10.1007/s00280-015-2903-8 e ovarianand lung cancer
Class Name Mechanism of acti Model

REVIEW ARTICLE

Drugs undergoing in vivo studies
Non-taxoid site microtubule- Peloruside A (PLA, CHEBL:77692) Microtubule-stabilizing Lung and breast tumor xenograft
stabilizing agents studies in athymic nu/nu mice
. . - . Laulimalide Microtubule-stabilizing ~ High toxicity and low tumor inhi-
Antimitotic drugs in the treatment of cancer bition in human breast cancer
and fibrosarcoma xenograft
studies in athymic NCr-nuw/nu

Rustelle Janse van Vuuren' - Michelle H. Visagie! - Anne E. Theron' - mice

Annie M. Joubertl Class Name Mechanism of action Effective in cell line

Drugs undergoing in vitro studies
Estrogen derivatives ESE-15-o0l Microtubule-destabilizing Breast cancer (MCF-7, MDA-
MB-231) and lung cancer (A549)
ESE-16 Microtubule-destabilizing Breast cancer cell lines (MCF-7,
MDA-MB-231) and esophageal
cancer (SNO)

UNIVERSITEIT VAN PRETORIA
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Collaboration - Grenoble, France

e 2008 - sabbatical leave

« Prof Lafanecheére -
extraordinary professor

» Postgraduate student visits
to Grenoble

« Co-tuelle — dual PhD degree
(Grenoble and Pretoria)
(2017-2018)

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
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Collaboration - Oxford and Bath, UK

Manuscript
accepted:

24 May 2018
Drug Design,
Development and
Therapy

“ Prof Barry
e Pottersms

Vy\

« {? %ﬁlhiégx
Greetlngs rom Oxford and thanks fo}' the
great collaboration!
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Rationale for combining two key structural motifs from a
steroid and colchicine with a sulfamate motif to make a non-
steroidal drug candidate

../.\0 2 ‘P y
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\ waig & ) ‘
/K //\/ - 4 \‘o‘
f 4 !’.”/./ "

Prof AM Joubert — Inaugural Address — 12 June 2018






Oxford University

Pharmacology Dept just a
up here

A
-

Prof Potter’s College
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Collaboration - Istanbul, Turkey
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Collaboration - University of Johannesburg
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Research group highlights

Science Trends February 6, 2018

‘Computer-based Technology As An Anticancer Agent In Cervical Cancer Cells’
» Cancer Association of South Africa (CANSA) Detectives

* Quest Science for SA and newspapers

« International- and national research awards - young researchers....

CANSA DETECTIVES

igning Weapons Against Cancer in Silico Analysis,

“Desi
Synthesis and in Vitro Evaluation of Novel Anticancer Agents

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
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Several Nobel Prize Medals for Physiology or
Medicine followed from 1901- current

businessmagazin.ro

President Barack Obama (Nobel prize laureate): ‘Science is more essential for

our prosperity, our security, our health, our environment, and our quality of life
than it has ever been before’

‘Speech to the National Academy of Sciences Annual Meeting (27 Apr 2009).

2002 Programmed cell death

Sydney Brenner H. Robert Horvitz Sir John E. Sulston
(South Africa) (United States) (United Kingdom)

E1°° UNIVERSITEIT VAN PRETORIA
. UNIVERSITY OF PRETORIA
& 5, YUNIBESITHI YA PRETORIA
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More highlights

= Albert Beyers Travelling Fellowship, Oxford, UK

= A.G. Oettle Silver Medal from the Cancer Association of South Africa
Carte Blanche Medical

KykNET

» Plenary/keynote addresses

President of the International
Cell Death Society

Queens College of the City University of
New York, NY, USA

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
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External research funding

Institut
Albert
Bonniot

L | hevwba

PHARMACEUTICALS

South African MEDICAL
Mm&:—c RESEARCH COUNCIL

BUILDING A HEALTHY

1o UNIVERSITEIT VAN PRETORIA
. UNIVERSITY OF PRETORIA
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Future of cancer cellular physiology

= Strategic partnerships and collaboration e
» Increase international standing; UP’s endocrine cancer initiative

Grenoble Finland

Istanbul

& UNIVERSITEIT VAN PRETORIA
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The way forward....

‘Scarce skills techniques’ (core knowledge and application, prospects to further postgraduate

careers, socio-economic contribution, work readiness)
Ready for Work
Postgraduate student visits and exchange =

Private sector visits to experience ‘day-to-day’ working environment ——
Visiting scientist/professor programmes, extraordinary lecturers/professors

Attract postdoctoral fellows

High impact publications in accredited peer-reviewed journals (citations, international profile)

Augment the health of the community of South Africa, as well as internationally
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Interdepartmental- and interfaculty collaboration

e for Cellular and Molecular Medicine

Centre for Neuroendocrinology : Institut

Institute for Food Nutrition and
Well-being

Sport, Exercise Medicine and
Lifestyle Institute
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International- and national collaboration
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Our amazing team
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Conclusion

Claude Bernard

‘It is what we know already that often prevents us
from learning

Man can learn nothing except by going from the
known to the unknown

Observation is a passive science, experimentation
an active science’

24 = =
http://www.larousse.fr/encyclopedie/personnage/
Claude_Bernard/108551
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Thank You
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