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Sunus
Foreword

Suna, inan & ipek Kirac

2011 Baharinda Pera Miizesi'nde
Bilim ve Sanati Bulusturmanin Mutlulugu

Pera Mizesi, 2010 yilinda 5. yasini kutlad! ve cok yo-
gun bir programi basariyla hayata gecirdi. Bir taraf-
tan, 2010 yilinda Avrupa Kiltir Baskenti olan
Istanbul'un tarihine Hippodrom sergisiyle Isik tutar-
ken diger taraftan, Chagall'dan Picasso’'ya ve
Botero'ya, Ikuo Hirayama ve Cagdas Japon Sanatinin
gen¢ yeteneklerinden, Macar resminin biyik ustasi
Csontvary'ye, 19. ylizyilin en bliylik Rus ressamlarin-
dan Frida Kahla ve Diego Rivera'ya, diinya sanatinin
farkli donemlerden farkli renklerini ve seckin ornek-
lerini sanatseverlerle bulusturdu.

Ulkemiz ve uluslararas: Kkiiltiir ve sanat cevreleri,
2010 yilinda da Pera Mizesi'ne ve etkinliklerine biiyik
ilgi gosterdi. Kendilerine i¢ten tesekkiirlerimizi sunu-
yoruz.

Pera Miizesi, 2011 baharinda sundugu Temelde insan
sergisiyle, farkl bir alana, farkli bir yaklasimla yeni
isiklar tutuyor. Projenin tohumlari, 2009 yilinda, Pera
Mizesi ve New York School of Visual Arts ishirligiyle
gerceklestirilen Octet sergisi hazirlik siirecinde atil-
misti.

Suna ve inan Kirag Vakfi yonetimi, norobilime ézel ilgi
duyan degerli sanat¢i ve bilim insani Prof. Dr. Suzan-
ne Anker‘a, "Suna Kirag Uluslararasi Nérodejeneras-
yon Konferanslari“nin tiglinciisiinii gergeklestirecedi-
miz 2011 yilinda, Pera Mizesi'nde bilim ve sanat ilis-
kisine odaklanacak bir sergi agmayi Gnermisti. Su-
zanne Anker bu oneriye cok sicak bakti, Pera Miizesi

The Pleasure of Welcoming Art and Science at Pera
Museum in the Spring of 2011

Pera Museum celebrated its fifth anniversary in 2010
during which it successfully implemented a busy pro-
gram of events and activities. While shedding light to
2010 European Capital of Culture istanbul's history
with the Hippodrome exhibition, the Museum pre-
sented to art enthusiasts a large selection of artists
and their works, ranging from Chagall, Picasso, and
Botero to Ikuo Hirayama, and young talents of con-
temporary Japanese art, from Hungarian master
Csontvary to the greatest Russian painters of the 19
century, as well as Frida Kahlo and Diego Rivera.

The local and international milieus of art and culture
showed great interest in Pera Museum and its en-
deavors in 2010. We would like to extend them our
heartfelt appreciation.

The exhibition entitled, Fundamentally Human Pera
Museum presents in spring of 2011 sheds new light to
a different field with a unique approach. The seeds of
the project were sown in the course of the 2009 Octet
exhibition realized through the collaborative efforts
of Pera Museum and The New York School of Visual
Arts.

The administration of Suna and inan Kirag Foundation
had offered esteemed artist and scientist Prof. Su-
zanne Anker to open an exhibition at Pera Museum in
2011, the year in which the third “Suna Kirac Interna-
tional Neurodegeneration Conference” would be held.
The exhibition would be centered on the relationship



ekibiyle iki yila yakin bir siire ¢alisarak Temelde insan
sergi projesini gelistirdi. Sergi, zihin ile beden arasin-
daki baglantilardan yararlanan, aralarinda Anker'in
da bulundugu, yedi sanatginin yarattigi birbirinden il-
ging eserleri bir araya getiriyor.

Anker'in, farkl disiplinlerden olusturdugu bu sergiye
katki koyan degerli ve yenilik¢i sanatcilar, yeni goriin-
tiileme teknolojilerini, bilim ve sanatla bulusturarak
bizleri sanata farkli bir noktadan, bilim penceresin-
den bakmaya, cagdas sanatla norobilim arasindaki
giicli iliskiyi anlamaya ve sorgulamaya davet ediyor.

Serginin gerceklestirilmesindeki degerli calismala-
rindan otlri basta Sayin Prof. Dr. Suzanne Anker,
sergide eserleri yer alan degerli sanatcilar ve Pera
Muzesi calisanlari olmak lzere; Suna ve inan Kirag
Vakfi Norodejenerasyon Arastirma Laboratuvari
(NDAL) direktori Sayin Praof. Dr. A. Nazli Basak'a ve
Temelde insan sergisine emegi gegen diger tum kisi
ve kuruluslara icten tesekkirlerimizi sunuyoruz.

between art and science. Suzanne Anker, who has a
special interest in neuroscience, was very enthusias-
tic about the prospect; in close collaboration with the
Pera Museum team, she developed the project for the
Fundamentally Human exhibition. Focusing on the
connections between mind and body, the exhibition
brings together intriguing works by seven different
artists, including Prof. Anker.

The innovative, interdisciplinary artists who partici-
pate in this exhibition with their valuable works com-
bine new visualization technologies with science and
art; they invite us to view art through science from a
different perspective and help us understand and
question the strong connection between contempo-
rary art and neuroscience.

We would like to thank Prof. Suzanne Anker for her
invaluable efforts and her dedication to the project,
the esteemed artists participating in the exhibition,
Pera Museum employees, as well as Suna and inan
Kira¢ Foundation Neurodegeneration Research Lab
(NDAL) director Prof. A. Nazli Basak, and all individu-
als and institutions that have helped us bring Funda-
mentally Human to life.









Tesekkiirler
Acknowledgements

Suzanne Anker

Bir sergi dncelikle bir éneridir ve sunum, analoji ve di-
siplinlerarasi sdylemler yoluyla anlamanin secik si-
nirlarini gozler oniine serer. Suna Kirag'a adanan Te-
melde Insan: Cagdas Sanat ve Nérobilim sergisinin
iddias| da budur. Bu serginin degisik hedefleri var:

1) Gorsel sanat yoluyla nérolaji bilimlerine iliskin cag-
das sorunlari halka sunmak.

2) Gorsel sanatlari, hem sanatin, hem bilimin kullan-
digi irdeleyici goriintiileme siiregleri araciligiyla goz-
den gecirmek.

3) Temelde insan olmanin ne anlama geldigine iliskin
kavrayisimizi genisletmek.

Gorsel sanatlar, fen bilimleri ve beseri bilimler gibi
bir bilme bicimidir ve insanlarin gelistirdigi bir uygu-
lama iginde, fikir ve duygulari gérsel olarak kodlayip
dile getirir. Nasil gdrsel sanatlar gogul yaraticilik bi-
cimlerini ve imgelemsel ¢oziimleri destekliyorsa, bi-
yobilimler de insan yoniimiizii kodlamak, dolayisiyla
dile getirmek i¢in bu yaratici stireclerden yararlanir.
Hareket, bellek, anatomi ve algi seklinde ete kemige
birinen imgelem, sonsuz yeni gériinimleri icinde
duyu verileri ve bunlarin analizi yoluyla varolusumu-
zu yeniden sekillendirir.

Bu sergiyi olustururken gordigim destek ve isbirligi
icin asagidaki kisilere tesekkiir etmek istiyorum: On-
celikle beni, ndrobilimin glinlik yasamda oynadig
role iliskin bilincimizi ylkselten bu serginin kiiratdr-
gl icin davet ederek her seyi harekete geciren Suna
ve Inan Kirag Vakfi Kiiltiir Sanat isletmesi Genel Mii-
diirii M. Ozalp Birol'a ve beni Tiirk kiltliriyle tanisti-
ran, School of Visual Arts'tan meslektasim Peter

An exhibition is a proposition, fulfilling discrete
boundaries of understanding through presentation,
analogy and interdisciplinary discourses. Such is the
premise of Fundamentally Human: Contemporary Art
and Neuroscience, dedicated to Suna Kirac. This exhi-
bition has several goals:

1) To introduce the public to contemporary issues
concerning the neurological sciences through visual
art.

2) To view the visual arts through exploratory imaging
processes employed by both art and science.

3) To expand our understanding of what it means to
be fundamentally human.

The visual arts are a form of knowledge production,
alongside the sciences and humanities, that visually
encode and express ideas and emotion in a humanly-
devised practice. Just as the visual arts support mul-
tiple modes of creativity and imaginative solutions, so
too the biosciences embark on these creative pro-
cesses to encode and therefore express our humani-
ty. Embodied in motion, memory, anatomy, and per-
ception, the imagination in its infinite redress re-
frames our existence in sensory data and its analysis.

I would like to acknowledge all of the help and coop-
eration | have had in putting this exhibition together
by thanking the following: M. Ozalp Birol, General
Manager of Suna and inan Kira¢ Foundation Culture
and Arts Enterprises, who in fact set things in motion
by inviting me to curate this exhibition which brings to
light a heightened awareness of the role neurosci-
ence plays in daily life; Peter Hristoff, my colleague at
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Hristoff ve 2007'deki bir sergide Pera Mizesi'yle ilk
ishirligimize verdikleri destek igin School of Visual
Arts Baskanmi David Rhodes ve Baskan Yardimcisi
Tony Rhodes’a tesekkiir ederim. Pera Miizesi'nden
Siireli Sergiler Sorumlusu Beglim Akkoyunlu Ersoz,
Proje Asistani Tania Bahar, Film, Video ve iletisim Et-
kinlikleri Sorumlusu Fatma Colakoglu ile Sergi ve Ya-
yinlar Koordinatorii Zeynep Ogel'e; 21. yiizyil nérobili-
mi Uzerine son derece ilging yazisi igin Bogazici Uni-
versitesi ogretim Uyesi ve Norodejenerasyon Arastir-
ma Laboratuvari direktort Dr. A. Nazli Basak'a; sergi
icin yapitlarini comert bir tutumla 6ding veren sanat-
cilar Andrew Carnie, Frank Gillette, Leonel Moura,
Rona Paondick, Michael Rees ve Michael Joaquin
Grey'e; nazik destekleri icin Sonnabend Galerisi'nden
Queenie Wong ile Galerie Thaddaeus Ropac'tan Mar-
kus Kormann'a; yapitlarin tasinmasindaki profesyo-
nel calismalar ve uluslararasi kurallar konusundaki
bilgileri igin Fritz Dietl ve Jared Muscato'ya; yeni mal-
zemeleri miizakere etmem konusunda yardimlariigin
Nicholas Touron, Alessia Resta, TK Tram, Robin Win-
ters, Kari Lorenson ve Amy Stienbargera; ileri Ug bo-
yutlu teknolojiler konusundaki yardimlari igin sanatgi
Erik Guzman, Luis Navarro, David Frenkel ve Prem
Makeig'e; biitiin ayrintilari bir araya getirmek icin cok
calisan asistanlarim Tarah Rhoda ve Henry Sanchez
ile titiz ckumalari icin yonetim asistanim Anne Clark’a
ve son olarak, bu projeyi tamamlamak lizere evden
uzakta vakit gecirmeme izin veren kizim Jocelyn An-
ker ile torunum Esme Anker Townsend'a tesekkirle-
rimi sunarim.
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the School of Visual Arts, who introduced me to the
culture of Turkey, and President David Rhodes and
Executive Vice-President Tony Rhodes of the School
of Visual Arts for supporting our initial collaboration
with the Pera Museum in an exhibition in 2007. | would
also like to express my appreciation to Begiim Ak-
koyunlu Ersoz, Exhibitions Supervisor, Tania Bahar,
Project Assistant, Fatma Colakoglu, Head of Film,
Video and Communication Programming, and Zeynep
Ogel, Exhibition and Publications Coordinator, Pera
Museum:; Dr. A. Nazli Basak, Department of Molecular
Biology and Genetics, Bogazigi University and Direc-
tor, Neurodegeneration Research Laboratory for her
engaging essay on 21% century neuroscience; the art-
ists Andrew Carnie, Frank Gillette, Leonel Moura,
Rona Pondick, Michael Rees and Michael Joaquin
Grey, who generously loaned their work for the exhi-
bition; Queenie Wong of Sonnabend Gallery and
Markus Kormann of Galerie Thaddaeus Ropac for
their gracious administration; Fritz Dietl and Jared
Muscato for their professional handling of artworks
and their knowledge of international regulations;
Nicholas Touron, Alessia Resta, TK Tram, Robin
Winters, Kari Lorenson and Amy Stienbarger for
helping me negotiate new materials; artists Erik Guz-
man, Luis Navarro, David Frenkel, and Prem Makeig
for their help with advanced 3-D technologies; Tarah
Rhoda and Henry Sanchez, my assistants who worked
rigorously to put all the details together, and Anne
Clark, my administrative assistant, for her succinct
editing skills. Finally, to my daughter Jocelyn Anker
and granddaughter Esme Anker Townsend, thank you
for allowing me time away from home to complete
this project.









Beyin ve Sinir Sistemi

The Brain and the Nervous System

A. Nazli Basak

Insanlar sunu bilmeli ki Seving, zevk, kahkaha, nese,
tzintd, umutsuzluk ve yakinmalar ancak ve ancak
beyinden gelir. Yine beyin ile, 6zel bir yoldan, bilgi ve
bilgelik ediniriz, gériir isitiriz, neyin yanlis neyin dog-
ru, neyin iyi neyin kGtu, neyin tatli neyin tatsiz oldugu-
nu biliriz... Beynimizle delirir ve sanrilara kapiliriz,
korkular ve dehset duygulari sarar her yanimizi...
Saglikli olmadiginda, bliitin bunlari beyin yasatir
bize... Bunlara bakarak ulastigim kani sudur ki, bey-
nin insan lzerinde ¢ok biiylk hir gticii vardir,
Hipokrat, Kutsal Hastalik Uzerine, MO 400

Bilinen evrende en karmasik aygit, insan beynidir.
Beynin yiiz milyar néronu (sinir hiicresi), trilyonlarca
sinaps (baglanti noktasi) araciligiyla birbirine bagla-
nir. Beynin ana yapilari ve baglantilari biyiik 8lciide
hamilelik sirasinda —gocugun ana rahmine diisme-
sinden dogumuna kadarki donemde- olusur ve son-
raki yirmi yil boyunca siirekli geliserek son halini alir.
Beyin, bedenin en temel organlarindan biridir, ¢linkii
beyindeki en kiiglik aksaklik, saglikli olsalar dahi di-
ger organlari kullanmamizi engeller.

Beyin ile beden arasindaki baglantiyi sinir sistemi ku-
rar. Sinir sistemi ¢cok dnemlidir: Eklemlere, bobrekle-
re, hatta kalbe bypass yapilabilir, ya da kiside temel
degisikliklere yol agmadan bu organlarin yerine yeni-
leri nakledilebilir, ama sinir sisteminin faaliyeti dur-
dugunda kisi oztinu onemli 6lglide yitirir —temelde in-
san. Bu ozelligi, sinir sistemini insanlar igin sonsuz
bir cekicilik kaynagi haline getirmistir. Sinir sistemi-
nin iki ana bolimu vardir; Beyin ve omurilikten olusan
merkezi sinir sistemi ile beyin ve omuriligin disinda
kalan sinir ve sinir hiicrelerinden olusan periferik

Men ought to know that from nothing else but the
brain come joys, delights, laughter and sports, and
sorrows, griefs, despondency, and lamentations. And
by this, in an especial manner, we acquire wisdom
and knowledge, and see and hear, and know what are
foul and what are fair, what are bad and what are
good, what are sweet, and what unsavory... And by
the same organ we become mad and delirious, and
fears and terrors assail us... All these things we en-
dure from the brain, when it is not healthy... In these
ways | am of the opinion that the brain exercises the
greatest power in the man.

Hippocrates, On the Sacred Disease, 400 B.C.

The most complex device in the known universe is the
human brain. Its hundred billion neurons (nerve cells)
are connected via trillions of synapses (junctions). Its
principal structures and connections are largely as-
sembled during pregnancy, from conception to birth,
and refined over the subsequent twenty years of life.
The brain is an essential organ of the body, because
the slightest defects in its functions prevent us from
using the others properly, even if those are healthy.

The connection between the brain and the rest of the
body is provided by the nervous system. The nervous
system is of unique importance: joints, kidneys and
even hearts can be bypassed or replaced without al-
tering a person in fundamental ways, but the essence
of a person is lost when the activity of the nervous
system ceases —fundamentally human. This makes
the nervous system a source of endless fascination.
The nervous system has two main divisions: the cen-
tral nervous system (CNS), consisting of the brain and
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(cevresel) sinir sistemi. Sinir sisteminin islevsel bi-
rimleri néronlardir; néronlar aldiklari bilgiyi isler ve
tiim bedene yayarlar. Néronun bu uzmanlasmis islev-
leri ona karakteristik bir sekil kazandirmistir. Noron,
bir hiicre gdvdesinden ve bunu gevreleyen bir metre
ya da daha uzun olabilen iki tiir koldan (dendritler ve
aksonlar) olusur. Dendritler, hiicre govdesine gelen
bilgiyi alir; aksonlar ise, bu islem sonucundaki sinyal-
leri 6teki noronlara ya da kaslara aktarir. Her noron,
binlerce baska nérondan bilgi alir ve bu bilgiyi yine
binlerce baska ndrona aktarir. Bu karmasik ag, bilgi-
nin merkezi sinir sistemine ve kaslara aktarilmasina
olanak saglar; aktarim elektriksel ve kimyasal yollar-
dan olur.

ABD Kongresi ile Ulusal Saglik Kurumu, norobilimler-
deki arastirmalara ivme kazandirmak ve bilim adam-
larini beyin arastirmalari alaninda calismaya tesvik
etmek icin, 1990'L yillari “beynin onyili” olarak duyur-
dular. Norobilimin hedefi sinir sisteminin nasil isledi-
gini anlamaktir. Norobilimin tarihsel temellerini bir-
cok kusaktan bircok kisi belirlemis olsa da, beyin ve
davranis konularindaki arastirmalar oldukca yenidir.
Norobilim son otuz yilda 6zglin bir disiplin olarak or-
taya cikmis, modern biyolojinin en hizli biylyen alan-
larindan biri haline gelmistir. NGrobilim birden cok bi-
lim dali tarafindan beslenir: Biyokimya, molekiiler bi-
yoloji, hiicre biyolojisi, genetik, ndroloji, fizyoloji, ana-
tomi, psikoloji ve klinik tip bunlardan bazilaridir.

Norobilimsel arastirma, basitten karmasiga dogru
uzanan bir yelpaze icinde, farkli diizeylerde simiflan-
dirilir. Molekiiler nérobilim, molekiler biyoloji, mole-
kiiler genetik ve protein kimyasi arac¢larindan yarar-
lanarak beyni ve sinir sistemini en temel dizeyinde
inceler. Hiicresel nérobilim, noronlara morfolojik ve
fizyolojik dzelliklerini veren molekiiller Uzerine odak-
lanir. Gelisimsel norobilim, sinir sistemini olusturan,
sekillendiren ve yeniden bigimlendiren siiregleri in-
celer ve ndral gelisimin hiicresel temelini arastirir.
Sistem norobilimi, ortak islevlere sahip karmasik no-
ral devreleri irdeler. Davranissal norobilim, ndral sis-
temlerin bitlnlikli davranislar olusturmasini ince-
ler. Bilissel norobilim ise, ylksek diizeydeki zihinsel
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the spinal cord, and the peripheral nervous system
(PNS), consisting of the nerves and nerve cells that lie
outside the brain and the spinal cord. The functional
units of the nervous system are the neurons; the neu-
ron receives, processes and disseminates informa-
tion over a considerable distance. These specialized
functions of the neuron have endowed it with a char-
acteristic shape; it consists of a cell body, surrounded
by two types of arms (dendrites and axons), that can
extend for a meter or more. Dendrites receive infor-
mation coming into the cell body and the axon trans-
mits the resultant signals to other neurons or mus-
cles; each neuron receives information from thou-
sands of other neurons and passes this information
onto thousands of others. This complex network al-
lows the redistribution of infoermation to different
parts of the CNS and to the muscles via the PNS, re-
layed both in electrical and chemical ways.

The U.S. Congress and the National Institutes of
Health (NIH) announced the 1990s as the "decade of
the brain,” in order to enhance research in neuro-
sciences and to encourage scientists working in brain
research. The goal of neuroscience is to understand
how the nervous system functions. Although the his-
torical foundations of neuroscience were established
by many people in many generations, research into
brain and behaviour is relatively new and has
emerged as a clear and distinct discipline in the last
thirty years, becoming one of the fastest-growing ar-
eas of modern biology. Neuroscience is multidiscipli-
nary and contributions are generated in many fields
such as biochemistry, molecular biology, cell biology,
genetics, neurology, physiology, anatomy, psychology
and clinical medicine.

Neuroscientific research can be classified at differ-
ent levels, in order of complexity: molecular neuro-
science examines the brain and the nervous system
at its most elementary level, using molecular biology,
molecular genetic and protein chemistry tools; cellu-
lar neuroscience focuses on the molecules which give
neurons their morphology and physiological proper-
ties; developmental neuroscience studies the proc-



faaliyetlerden sorumlu olan noral mekanizmalan
arastirir.

Son yillarda gelismis toplumlarda énemli bir saglik
sorunu haline gelen ndrodejeneratif hastaliklar, noro-
bilimin onde gelen arastirma odaklarindan biridir. No-
rodejenerasyon (sinir hiicrelerinde islev bozuklugu),
beynin ve merkezi sinir sisteminin farkli bélgelerinde-
ki noronlari etkileyen ilerleyici patolojik kosullar icin
kullandigimiz terimdir. Diger bir deyisle, néronlarin,
merkezi sinir sisteminin farkli bélgelerindeki normal
islevlerini ve yapilarini yitirip, zamanla dlmeleridir. Ng-
rodejenerasyonu, gelismekte olan llkelerdeki diger
onemli bir saglik sorunu olan kanser ile kiyaslayacak
olursak; kanser, hlcrelerin kontrolsiiz cogalmasi, no-
rodejenerasyon ise hicrelerin kontrolsiiz dejeneras-
yonu ve olimidir. Norolojik rahatsizliklar arasinda
onemli bir grup olusturan noérodejeneratif hastaliklar
farkli klinik ve patolojik 6zelliklere sahiptir; en yaygin
ornekleri Alzheimer ile Parkinson hastalididir, bunu
Huntington hastalidi, Friedreich ve spinoserebellar
ataksiler ve amiyotrofik lateral skleroz izler. Bu hasta-
liklardan bazilari, temel zihinsel niteliklerin hasar gar-
mesiyle sonuclanir; digerleri ise, nefes alma, yutkun-
ma, denge, hareket ve kalp islevi de dahil olmak lzere
temel fiziksel aktivitelerin ve yasamsal islevlerin geri-
lemesine yol acar. Farkli hastaliklarin belirtileri, bek-
lenmedik sekilde ortlisebildigi igcin norodejeneratif
hastaliklarin ayirici tanisi son derece zordur, bu da
DNA tanisint énemli hale getirir. Norodejeneratif has-
talik gelisimindeki baslica risk faktorleri, genetik yapi,
cevresel etmenler, beslenme ve en Gnemlisi yaslan-
madir. Glinimiizde yasli nifusun artis hizi eskiye oran-
la cok ylksek oldugundan, ilerleyen yillarda nérodeje-
neratif hastaliga yakalanmis kisi sayisinin tahminleri-
mizden ¢ok daha hizla artacagi diisiniilmektedir.

Genom Cadinda Nérobilim

Molekiiler biyolojideki gelismeler ve genomun desifre
edilmesi, bugline kadar ancak fizyolojik yontemlerle
devre ve sistemleri arastiran bilim adamlarinin beyin
hiicreleri ve genlerini ayrintili olarak incelemesine
olanak saglamistir. Genom diizeyindeki analizlerden,
ndronlar-arasi iletisim ve metabolik yolaklarin anla-

esses that generate, shape and reshape the nervous
system and tries to understand the cellular basis of
neural development; systems neuroscience analyzes
complex neural circuits that perform a common func-
tion; behavioural neuroscience investigates the func-
tioning of neural systems to produce integrated be-
haviours, and cognitive neuroscience investigates
neural mechanisms responsible for the higher levels
of human mental activity.

In recent years neurodegenerative diseases, which
pose a major burden on modern society have become
an emerging and challenging research focus of neu-
roscience. Neurodegeneration (malfunctioning of
nerve cells) is the terminology used for pathological
conditions progressively affecting neurons in differ-
ent regions of the brain and the CNS. Mare explicitely,
it is the process in which neurons in different regions
of the CNS lose their normal functions or structures
and eventually end up dying. To compare neurode-
generation with cancer, another public health chal-
lenge in developed countries: cancer is the result of
uncontrolled proliferation of cells, whereas neurode-
generation is the result of uncontrolled degeneration
and death of cells. Neurodegenerative diseases rep-
resent a large group of progressive neurological dis-
orders with heterogeneous clinical and pathological
manifestations. The most common representatives
are Alzheimer's and Parkinson’s Diseases (AD and
PD), followed by Huntington’s Disease (HD), Friedreich
and spinocerebellar ataxias (FRDA, SCAs) and amyo-
trophic lateral sclerosis (ALS). Some of these diseas-
es result primarily in impairment of major mental
qualities, whereas some others lead to deterioration
of physical activites and vital functions, including res-
piration, swallowing, balance, movement and heart
function. These manifestations may strikingly over-
lap in different conditions, thus the differential diag-
nosis of neurodegenerative diseases may sometimes
be very complicated. Consistent risk factors for de-
veloping neurodegenerative disease are genetic
background, environmental and dietary factors and
most importantly aging. Since today the growth rate
of the population aged 65 and beyond is very high in
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silmasina gecis kolay dedildir, beynin islevini sistem
diizeyinde anlayabilmek igin bu verileri birlestirmek
ise daha da zordur. Diger dokulara kiyasla noral dev-
relerin heterojenligi ve karmasiklidi, genom biliminin
modern yaklasimlariyla, hizla gelisen laboratuvar
teknolojilerinin ve hesaplamali biyoloji gibi glgll
araclarin bir araya getirilmesini gerektirir. En biiyik
sansimiz 21. yiizyilin basinda tamamlanan insan Ge-
nom Projesi'nin biyolojide yeni bir devrimi beraberin-
de getirmis olmasidir. Bu devrim, izerinde muazzam
bir bilgi iceren dev DNA molekiillind bltiin olarak in-
celeyebilen genom bilimi (genomik) ile bundan elde
edilen cok biylik miktardaki matematiksel veriyi he-
saplayip yorumlayan informatik biliminin (biyoinfor-
matik) bir araya gelmesinin sonucudur. Biyolojideki
bu yeni boyut genetik, noroloji, bilgisayar, matematik,
fizik, kimya ve istatistik gibi cesitli disiplinlerden bilim
adamlarimin bir arada calismasini gerektirir. Bugiin
kisaca "omics” adi altinda topladigimiz genom c¢apin-
daki Ust diizey arastirmalar, nérobilim disiplinini ola-
ganiisti bir seviyeye tasimistir. Bu ¢alismalarin ka-
zandirdig: ivmenin gok uzak olmayan bir gelecekte,
sinir sistemi hastaliklarina uzun zamandan beri bek-
lenen tedavileri getirecedi umulmaktadir.

Nérodejeneratif Hastalik Aragtirmasinda

Yeni Ufuklar

Merkezi sinir sistemi hastaliklari, beynin karmasik
genetiginin ve bunu kontrol eden kompleks mekaniz-
malarin Grinleri olup, insanligin bildigi en yipratici
hastaliklar arasinda yer alirlar. Yalniz hastalar igin
degil, aileleri icin de yikici olan norolojik hastaliklar,
yasam kalitesini diistirmenin yaninda bireyin insan
olmakla dogrudan baddastirdigimiz niteliklerini elin-
den alarak hastay 6ziinden uzaklastirirlar. Ve maale-
sef ndrolojik ve norodejeneratif hastaliklarin biiylk
bolimii icin hala etkili terapilerden yoksunuz. insan
genom projesinin tamamlanmasi, bugline kadar kali-
timsal temelleri oldugu bilinmeyen yaygin hastalikla-
rin (kalp-damar rahatsizliklari, kanser, metabolik ve
norodejeneratif beyin hastaliklari), beklenmedik bir
sekilde, genetik tabanlari oldugunu gosterdi. Bugiln
icinde bulundugumuz genom ¢adinda ise bilimsel
manzara kékten degismistir. Sinir sisteminin karma-
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developed countries, it can be anticipated that, over
the next generations, the proportion of elderly citi-
zens will double, thus increasing the number of per-
sons suffering from some kind of neurodegenerative
disease.

Neuroscience in the Genomics Era

The molecular biology revolution allowed neurosci-
entists to move from the study of circuits and sys-
tems to the detailed study of individual molecules.
However, moving from analysis at the genetic level to
an understanding of interacting signalling or meta-
bolic pathways poses enormous challenges; combin-
ing these data to achieve a systems-level under-
standing of brain circuit function in health and dis-
ease is even more demanding. The extreme cellular
heterogeneity and complexity of neural circuits, as
compared to most non-neuronal tissues, require the
integration of powerful methods, like computational
biology, genomic advances and rapidly evolving labo-
ratory technologies. Luckily, we are in the middle of a
genomics and informatics revolution, which permits
us to benefit from the power of large-scale genetic,
genomic and phenotypic data sets, produced in high-
throughput (effective, large-scale) genome laborato-
ries, and to harness the development of tools for data
mining and integration. The so-called "omics” re-
search requires not only large-scale instrumentation,
but also multidisciplinary teams of biologists, neu-
rologists, computer scientists, mathematicians and
statisticians. Genetic and functional genomic studies
have already yielded important insights into neuronal
diversity and function, as well as disease. The pace of
neuroscience research today is breathtaking and
raises hopes that soon we will have new treatments
for the wide range of nervous system disorders.

New Frontiers in Neurodegenerative

Disease Research

Diseases of the CNS are the end products of a com-
plex genetic and regulatory network and still remain
among the most challenging disorders known to man-
kind. This is because neurological disorders are typi-
cally devastating not only to affected patients, but



sikligl ve ndrolojik hastaliklarin kompleks kalitim se-
masi, genetik arastirmalarin yaninda hiicre-ici islev-
sel arastirmalari vazgecilmez kilmaktadir. Hastalik-
larin blydk ¢cogunlugu, hiicre kiiltlirlerinde ve model
organizmalarda hassas ve guvenilir bir sekilde taklit
edilebilmekte ve hastalikla baglantili genlerde bulu-
nan mutasyonlar deney hayvanlarina basari ile akta-
rilmaktadir, 6rnegin Alzheimer'li fareler, ALS'li sinek-
ler gibi. Bu arastirmanin onemli bir yoni, nérodejene-
ratif hastaliklarda, ndron dejenerasyonuna ve kaybi-
na neden olan mekanizmalarin ortak ve benzer oldu-
gunu ortaya koymasidir. Norodejeneratif yolaklar
hastaliklarin bircogunda ortiistiginden, glinimuzde
norodejeneratif hastaliklari klino-patolojik semptom-
larindan ¢ok, molekiler ozelliklerine gére siniflandir-
mak ve hastaliklari biyokimyasal slireclerin sonucu
olarak yeniden tanimlamak daha anlamli olacaktir.
San yillar, alanin yeni paradigmalara odaklanmasini
saglayan bir dizi gelismeye tanik oldu: Ornegin, néro-
dejeneratif hastaliklardan bircogunun patolojik pro-
tein birikimleriyle baglantili olmasi; mitokondriyal
bozukluklarin norodejeneratif slrecler Gzerindeki
olumsuz etkileri; oksidatif ve nitratif stresin olumsuz
rollerini destekleyen bir dizi kanitin bulunmasi; akso-
nal tasima hatalari; noron-disi beyin hiicrelerinin
beklenmeyen dnemi ve son olarak da cesitli nérode-
jeneratif hastaliklarda gosterilen kusurlu RNA islen-
mesidir. Tim yogun arastirmalara ragmen bu meka-
nizmalar halad tam olarak anlasilabilmis degildir; do-
layisiyla bunlarin tedaviye doniisimi de ongoriilen-
den daha zor olmaktadir,

Sonug: $u Anda Hangi Asamadayiz?

Nérolojik hastaliklara 6zgii molekiiler yapiy! tam ola-
rak anlamanin yegane yolu, néron élimine neden
olan ¢ok yonli mekanizmalarin islevlerini kapsamli
bir sekilde kavramaktir. Norobilim alanindaki bas
doéndurici ilerlemelere, her glin gelisen sofistike ge-
nomik analizlere ve etkin model organizmalara rag-
men, beyin hastaliklarina yol acan hiicresel siireclere
iliskin bilgilerimiz hala yetersizdir, clinkli merkezi si-
nir sisteminin benzersiz karmasikliginin yaninda, in-
san sinir hicrelerine erisim de sinirtidir.

also to their families, often robbing individuals of the
qualities that we most strongly associate with being
human. Furthermore, the majority of neurological
and neurodegenerative disorders lack effective ther-
apies. Completion of the human genome project paved
the way for great advances in our understanding of
the pathogenic bases for several disorders, and
taught us also that common diseases, like cardiovas-
cular disease, stroke, cancer and neurodegenerative/
mental brain diseases have a strong genetic compo-
nent, with a complex inheritance pattern. Today, in the
genomics era, the scientific landscape has changed
drastically. The complexity of the nervous system and
the complex genetics of neurological disorders make
functional studies in neurosciences essential and vi-
tal. Most of the diseases can be faithfully and reliably
mimicked in cell cultures and model organisms. The
study of neurodegenerative diseases has benefited
greatly from genetic models that are based on inher-
ited mutations in disease-associated genes. An im-
portant aspect of this research is the finding that
similar mechanisms, common to all diseases, operate
in neuron degeneration and loss, despite selective
neuronal death in different brain regions. Thus, it be-
comes more meaningful to classify neurodegenera-
tive diseases by their molecular characteristics, rath-
er than by their clino-pathological symptoms, and to
redefine them as the consequence of biochemical
processes, which overlap in many of these diseases.
The last few years have witnessed a series of unex-
pected developments that have refocused the field
upon new paradigms, eg, protein aggregation, a com-
mon cellular hallmark of many neurodegenerative
diseases, which plays a pathogenic role in neuron de-
generation; the signature of mitochondrial defects as
a potential deleterious mechanism in neurodegenera-
tive processes; the many lines of evidences support-
ing a role of oxidative and nitrative stress; axonal
transport defects; the striking importance of non-
neuronal cells in ALS, and last but not least, altered
RNA processing in several neurodegenerative diseas-
es. These mechanisms are still elusive and transla-
tion of this research into therapies in humans has
been more complicated than initially anticipated.
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Norolojik siirecleri tedaviye doniistirmekte karsilagi-
lan tiim gligliiklere ragmen, nérobilimin kazandig: bi-
lim tarihinde esi gorilmemis ivme ile buglin iyimser
olmamiz icin yeteri kadar sebep vardir. Bir¢oklarinin
yaninda, kék hiicre arastirmalar: biyik bir ilgi odag:
haline gelmistir. Kok hiicre kendisini sonsuz yenileme
becerisine ve farkli hiicre tlrlerine doniisme potansi-
yeline sahip olan ata hiicremizdir. Kdk hiicre konusu,
son derece umut vaat edici, ama ayni zamanda son
derece zor bir arastirma alanidir. Umut vaat edicidir,
clinkl kok hiicrenin tedavi potansiyeli yliksektir, ha-
sar gérmis ve élmekte olan noronlari enarabilir. Zor-
dur, ¢linkl nérona donustlrilen kdk hiicrenin karma-
sik beyin devrelerine entegre olup islevsel hale gel-
mesi giinlimiiz teknolojileriyle hentiz mimkin degil-
dir. Dolayisiyla kok hlcrenin beyin hastaliklarinda
onarim amacli kullanilmasi, mucizelere yer olmayan
tipta bugin igin yanlis ve etik olarak sakincalidir,

Son g¢alismalarda kok hiicrenin tedavi potansiyeli di-
sinda, arastirma i¢in de son derece guigll bir arag ola-
rak kullanilabilecegi kanitlaninca, kok hiicre gini-
mizdeki essiz konumuna gelmistir ve bilgi birikimi
giin gectikge artmaktadir. Hastalardan dogrudan elde
edilen kok hucre, beyin hastaliklarini modellemek
tizere kullanildiginda, dogrudan insan hucrelerinde
hastalik mekanizmalarini arastirmak mutmkidn hale
gelmistir. Bu yaklasimin en @nemli getirisi, hayvan
modelleri ile insan arasindaki farkliliklardan kaynak-
lanan uyusmazliklarin ortadan kaldirilmasidir. Bir
sonraki asamada hastalardan elde edilen kok hiicre-
lerin, hastaya 6zgl bireysel tedavi ve bireysel ilac ge-
listirmede kullanilmasi hayal degildir. Kok hiicre
arastirmasindaki son hedef, hasar gormiis naronla-
rin rejenerasyonu ve noral aglarin onarimidir. Reje-
neratif (restoratif) norobiyoloji, hic kuskusuz, kok
hiicrenin en etkin ve en cok amaclanan tedavi uygula-
masi olsa da, insanlarda rutin kullanimi henliz miim-
kiin degildir. Buglin, kok hiicre biyolojisinin en giclu
uygulama alani, norodejeneratif siiregleri modelle-
mek ve hastaliklarin hiicresel mekanizmalarini de-
tayli olarak anlamaktir. Molekiler tedaviler ve uzun
siiredir beklenen tam sagaltim ancak bundan sonra
mumkin olacaktir,
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Conclusion: Where Are We?

A complete picture of the molecular architecture of
neurological diseases can only be achieved by a thor-
ough functional understanding of the versatile novel
mechanisms leading to neuronal death. Despite great
advances in the field of neurobiology, along with the
state-of-the-art technological assays and innovative
model systems developed in recent years, our knowl-
edge of the cellular pathways leading to human brain
diseases is unfortunately still limited, because the
CNS is an organ of unparalleled cellular complexity
and access to human nerve cells is restricted.

Difficulties encountered in dissecting neurological
processes hopefully will soon be overcome thanks to
continiuously emerging recent advances in cell biol-
ogy; thus we have today several reasons to be opti-
mistic. Among many others, stem cell research has
gained a great attraction (ES: embronic stem cells or
iPS: induced pluripotent stem cells). Stem cells share
the ability to self-renew indefinitely and have the po-
tential to differentiate into all cell types. Stem cell
technologies are an especially promising but also a
challenging research field; promising, because stem
cells have a high therapeutic potential and can be
used to replace affected and dying neurons; challeng-
ing, because the functional integration of stem cells
into the brain circuitry may prove very intricate. But
independent of their therapeutic potential, stem cells
also offer a very high-powered tool for research; by
deriving iPS cells directly from somatic cells of pa-
tients with different neurological disorders, they can
be used to model neurological diseases. This opens
up an invaluable opportunity to investigate disease
mechanisms and to search for new drugs in human
disease-specific cell lines. Most importantly, this ap-
proach will avoid potential differences between ani-
mal models and human neurons which seem to be a
major obstacle in human clinical trials; moreover pa-
tient-derived iPS cells may be used to develop pa-
tient-specific drugs tailored for a particular genetic
and clinical background. The strongest driving force
and the ultimate goal in stem cell research is the re-
generation of damaged neurons and repair of neural
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Temelde insan: Cagdas Sanat ve Nérobilim

Fundamentally Human: Contemporary Art and Neuroscience

Suzanne Anker

Yasamin ¢oziilmeyi bekleyen bin bir sirri arasinda, bi-
lincli varbiklar olmamizi saglayan duygu, slireg ve ey-
lemlerin karmasikligi gizemini koruyor. Bizler, sinir
aglarinin bizi harekete gecirmesiyle, canli varliklar
olarak disiunir, eylemde bulunur ve severiz. Haritasi
cikarilmamis galaksiler ya da sonu gelmeyen disler
gibi, her disiince de hir elektriksel dirtiler agidir; bu
ag, bilinmeyen ve olaganisti, hiiziinli ve neseli, he-
yecan verici ve aydinlatici her ne varsa, onlari Uretir
ve hep yeniden Uretir. Cesitli ara¢ ve yontemlerden
yararlanarak —s0zgelimi, beyin dalgalarini 6lcme, so-
matik tepkiler, teknolojik gorlntileme, bilince dair
felsefi arastirmalar ve mecazi ifadeler— sinir sistemi-
ni anlama yonunde kaydettigimiz zekice ilerlemeler-
le, bizi temelde insan kilan seyi bir glin gelip de bile-
bilmeyi umabilir miyiz?

Duygusal olarak yukli ve kavramsal olarak derin
olan diislincelerimiz ile hislerimiz, tepkiler cerceve-
sinde somutluk kazanir. Bu tir temel nitelikler hem
ozerktir, hem kendi yonlerini kendileri belirlerler. Or-
negdin saglikli bir birey, soluk almayi, yutkunmayi, hat-
ta gz kirpmayi bitinlestiren bedensel stirecleri ola-
gan sayar, bunlari zaten olmasi gereken seylermis
gibi kabul eder. Sinir sistemi bozulmus bir kisi icin, bu
tur basit islevler Christopher Reeves érneginde oldu-
gu gibi yasami tehdit edici olabilir. Bir at kazasi geci-
ren Reeves, omurgasini yaralamisti ve émriiniin ka-
lan kisminda tekerlekli sandalyeye mahkim olsa ve
bir solunum aygiti yardimiyla soluk alsa da, kok hiic-
re arastirmasini destekleyen yilmak bilmez bir akti-
vistti. Bu tlr arastirmalar, Parkinson'a, Alzheimer'e,
ALS'ye ve benzeri sakatlayici nérodejeneratif hasta-
liklara buyiik olasilikla care bulabilecektir. Su anda

Of all life's mysteries yet to be solved, the complexity
of emotions, processes and actions that make us sen-
tient remains enigmatic. Set in motion by neural net-
works, we think, act and love as living beings. Like
uncharted galaxies or unending reveries, every
thought is a web of electrical impulses generating
and regenerating all that is unknowable and won-
drous, melancholic and blissful, rapturous and un-
raveling. By way of astute advances in comprehend-
ing the nervous system e.g. measurement of brain-
waves, somatic responses, technological imaging,
philosophical studies of consciousness and the lan-
guages of metaphor, can we ever hope to know what
makes us fundamentally human?

Emotively charged and conceptually profound, our
thoughts and feelings are embodied in responsive
frameworks. Such core essentials are both autono-
mous and self-directed. For example, the bodily pro-
cesses incorporating breathing, swallowing, and even
blinking are taken for granted by a healthy individual
who relegates them to the status of already given. To
a person whose nervous system is in disarray, such
simple tasks can be life threatening, as in the case of
Christopher Reeves. Injured in an equestrian acci-
dent, Reeves damaged his spinal column and al-
though he remained wheelchair-bound for the rest of
his life, breathing with the aid of a respirator, he was
an avid activist in the support of stem cell research.
Such research could possibly find cures for the crip-
pling neurodegenerative diseases such as Parkin-
son's, Alzheimer's, ALS et al. Stephen Hawking, the
brilliant theoretical physicist was stricken with amyo-
trophic lateral sclerosis, known as ALS, when he was
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68 yasinda olan dahi kuramsal fizik¢i Stephen Haw-
king, 21 yasindayken ALS olarak bilinen amyotrofik
lateral skleroza yakalanmisti. Hawking, yardim olma-
dan en temel beden hareketlerini bile yerine getire-
miyor: bir ses birlestirici araciliiyla konusuyor. Haw-
king, ileriyi géren pek ¢cok yapita imza atmis, pek ¢cok
onur odiline layik gorilmis; hatta Uzay Yolu: Gele-
cek Kusak'in bir boliminde rol almistir.

Daha vyakin tarihlerde, Fransiz gazeteci Jean-
Dominique Bauby'nin ani kitab1 Kelebek ve Dalgi¢ Giy-
sisi, Julian Schnabel'in ydnettigi bir filme konu oldu.
Seyirci, “ice kilittenme sendromu’na yakalanan kisi
icin iletisimin ne demek oldugunu igeriden bir bakisla
kavriyor. Hareket edemeyen kahraman i¢in geriye ka-
lan tek iletisim yontemi, zorlu bir alfabe sistemiyle sol
gozini kirpmaktir, Krizalitine hapsolmus bir kelebek
gibi, kisi canli canli bedeninin hapishanesinde ama zi-
hinsel yetileri yerli yerindedir." Glinliimiizde teknoloji-
deki ilerlemeler sayesinde, bu tlir hastalarla iletisim
kurulabiliyor. Hastalarin, diisiinceleri ile bir imleci
hareket ettirmelerini saglayan beyin-bilgisayar ara-
birimleri (BCI) kullaniliyor.?

Ve bugiinlerde, Massachusetts Teknoloji Enstitlisi
(MIT) Makine Miihendisligi Bolimii'nden Jamie Hey-
wood,?erkek kardesi ALS'den 6liince www.patientsli-
keme.com adli bir sosyal ag sistemi kurmustur. Ja-
mie Heywood bu sitede, en harap edicileri de dahil ol-
mak tzere hastaliklar hakkinda kisisel dosyalardan
olusan bir veri bankast kurdu. Hastalarin kisisel pro-
filleri, klinik deneyleri beklemeden hastanin ilaglara
olasi tepkilerini incelemeye yardimci oluyor. Klinik
deneyler ¢cok fazla vakit alir —zayif diisuren bir hasta-
Liga yakalanmis hastanin sahip olamayacagl kadar
uzun bir siredir bu. Heywood hazirladigi semada, bir
hastanin kaydini bir baskasininki ile bilgisayar lze-
rinden karsilastirarak, cevrenin, ilaglarin, ruh halinin
vb. etkilerini gbsteriyor. Tibbi olmayan bir arastirma
olmasina karsin, Heywood'un calismasinin sayisal
degeri dikkat ¢ekici. Sonuglar, bazi ALS'li hastalarda
lityum almanin hastaligi yavaslatabildigini gosteriyor.
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21 (he is now 68.) He is unable to perform any rudi-
mentary gestures of the body without help. He speaks
through a voice synthesizer, has authored many pre-
scient works and received a host of honors. He even
played himself in an episode of Star Trek: The Next
Generation.

More recently, The Diving Bell and the Butterfly, a
memoir by French journalist Jean-Dominique Bauby
was made into a film directed by Julian Schnabel. The
viewer becomes privy to what communication is like
when one is stricken with "locked-in syndrome.” Un-
able to move, the only communication method left for
the protagonist is to blink his left eye, in a cumber-
some alphabetic system. Like a butterfly trapped in
its chrysalis, he is alive in the prison of his body, but
with his mental faculties intact.! Currently, techno-
logical advances have been made in communicating
with such patients. Brain-Computer interfaces (BCl)
are being employed to allow patients to maneuver a
cursor with their thoughts.?

And currently, Jamie Heywood? a mechanical engi-
neer at MIT has responded to his brother’s death from
ALS with a social networking system called www.pa-
tientslikeme.com. At this site Jamie Heywood has
created a data bank of personal files about diseases,
including the most devastating ones. Patients’ per-
sonal profiles aid in examining the likelihood of pa-
tient responses to drugs without waiting for clinical
trials. Clinical trials take an enormous amount of
time, time that a patient with a debilitating disease
may not possess. In Heywood's schema he shows the
effects of environment, medications, mood et al by
comparing one patient's record to another computa-
tionally. Although a non-medical study, its computa-
tional value is worth noting. Results have shown that
the intake of Lithium by some patients with ALS may
slow down the disease.

Other aspects of being fundamentally human reside
in the subjective: memory, imagination, intelligence
and passion, et al. Traversing between neural and
mental concepts of the brain, Nobel Prize biologist



Temelde insan olmanin diger yonleri, bellek, imge-
lem, zeka, tutku gibi oznel niteliklerde yatar. Nobel
odulli biyolog Gerald Edelman, sinirsel beyin kavra-
mi ile zihinsel beyin kavrami arasinda bag kurarak,
beynin yogrulabilirligine ve gevre faktcrlerine tepki
olarak degisimine dair bir ¢oziimleme ortaya kayar.
Edelman, néron gruplari arasinda dinamik baglanti-
larin olusmasini saglayan hem genetik, hem yasanti-
sal faktdrlerden soz eder. Edelman, parmak izi ya da
gozun iris tabakasi gibi, her bireyin benzersiz bir be-
yin devresi yapisina sahip oldugunu belirtir.* Filozof
Daniel Dennett’a gore, "benlik, yanit veren, sorumlu
bir yapi“dir. Dennett'in ilgi alani, bellek, bellegin sis-
mesi ve bilincin nasil bir beceriler bitlint oldugudur.
Dennett, yiiz milyonlarca hiicrenin nasil olup da bilin-
ci ortaya ¢ikarabildigini ve beynin beklentiden kay-
naklanan fikir ve buluslari 6zimsemek icin nasil ko-
numlandigini sorar.®

George Lakoff'a gdre, zihindeki canlandirmalar, néro-
lojik olarak derinlerde bulunan metaforik yapilara bag-
Lidir.® Lakoff, “Noral Metafor Kurami” adli yakin tarihli
bir yazisinda soyle sorar: "Kavramsal metaforun varlik
nedeni nedir, nicin metaforlarla diisiintirtiz, metaforla-
rin bir alan ile bir baskasini eslestirme bicimini alma-
larinin nedeni nedir, hic sordunuz mu?"’ Beyin, nere-
deyse sonsuz bilesik baglanti kiimeleriyle, biitin ey-
lemlerimizin performansini yonetir.

Bedenimizin her cephesini uyaran kodlanmis néronal
mesajlar, diigiimler (ag) halinde bicimlenmis oldugu
icin ayni noronlar farkli naron gruplarinda is gérebi-
lir. Baskalarinin yani sira Lakoff'a gore de, ister fiilen
bir kilah dondurma yiyor olalim, ister dondurmayi
riyamizda goriyor ya da hayal ediyor olalim, aym
olan noronlarin cogu harekete gecer. Yakinlarda kes-
fedilen ayna noronlar "birden fazla isleyis bicimine
sahip”tir; bu, "kurmaca” durumlarda bile aktif olduk-
lari anlamina gelir. Bir nesneyi, ornegin altin bir kupa-
y1, algilamamizi diisiiniin. Renk ile sekil, beyinde ayni
bolgede islenmez. Bir bolge sekli ayirt edebilirken, di-
geri rengi ayirt edebilir. Bu harekete gecen néronlar
arasindaki role sistemi o kadar hizlidir ki, bilgi parca-
larint degil, siirekli bir bilgi akisini algilariz. Lakoff,

Gerald Edelman provides an analysis of the brain's
plasticity and its transformation in response to envi-
ronmental factors. He cites both genetic and experi-
ential factors which function to create dynamic con-
nections between neuronal groups. He points out
that, like a fingerprint or the iris in the eye, each indi-
vidual has a unique form of brain circuitry.* For phi-
losopher Daniel Dennett, the "self” is a “responding,
responsible artifact.” His is an interest in memory, its
inflation and how consciousness is a bag of tricks. He
asks how hundreds of millions of cells could give rise
to consciousness and how brains are paositioned to
absorb suggestions from expectation.®

For George Lakoff, representations in the mind are
neurologically-bound to deep-seated metaphorical
structures.® In a recent essay “The Neural Theory of
Metaphor,” Lakoff questions: "Have you ever asked
why conceptual metaphor exists at all, why we should
think metaphorically, why metaphors should take the
form of cross-domain mapping?”” With practically in-
finitely complex sets of connections, brains direct the
performance of all our actions.

Through coded neuronal messages formed into
nodes that stimulate every aspect of our bodies, the
same neurons can function in differing neuronal
groups. Lakoff believes among others that many of
the identical neurons fire whether we are actually
eating an ice cream cone or simply dreaming or imag-
ining it. Recently discovered, mirror neurons are
“‘multimodal,” which means they are active even in
“fictive” situations. Consider our perception of an ob-
ject, say a golden cup. Color and shape are not com-
puted in the same place in the brain. Whereas one
area will be able to distinguish shape, another will be
able to distinguish color. The kind of relay system be-
tween these firing neurons is so enormously fast that
we do not perceive fragments of information but a
continuous stream of information. Lakoff goes on to
ask “what kinds of circuit types are necessary for hu-
man thought —for frames, image-schemas, concep-
tual metaphor, lexical items, grammatological con-
structions and so on."®? Hence, metaphors are con-
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“insan disiincesi icin —¢erceveler, goriintli semalar,
kavramsal metafor, sozlik maddeleri, dilbilgisel kur-
gular vb. icin— ne tiir devre tiplerinin gerekli oldugu-
nu“ da sorar.? Buna bagdli olarak, "metaforlar, kavram-
sal haritalar olup, kavramsal alanlar arasinda hare-
ket eden beynimizin bir bélimu olan dil sistemlerimi-
zin bir parcasidirlar”. Temelde Insan: Cagdas Sanat
ve Nérobilim bu ¢ergeveyi temel aliyor.

NOVA Online’in genel yayin yonetmeni Lauren Aguir-
re: "Bir bucuk kiloluk 1slak ve gri bir doku kitlesi (be-
yin) dis diinyay! bu kadar giizel canlandirmayi nasil
basariyor?” diye sorar. Dolayisiyla, beyin ve ona bagli
sinir sistemi, karmasik bir ag olup, sinyal molekdilleri-
ni, ndronlari, sinapslari ve astrositleri igerir. iletisim
kuran bir kimyasal ve elektriksel iletkenler agi olarak
beynin isleyisi, herhangi bir anda birden cok isi yap-
maya elverisli merkezi bir kumanda olusturur. Koku
almadan gérme ve sarki soylemeye, kayak kaymadan
ylizme ve uyumaya kadar bitin varlik duygumuzu,
dgeleri birbiriyle baglantili olan bu olaganiisti biling
organinin isleyisi kusatir.

Beyne iliskin Erken Dénem Kavrayislari

Bedene atfedilen hiyerarsik yapilar icinde, beyin her
zaman bugiinki tstin konumunda olmamistir. Antik-
cadda bile, Yunan heykel sanatinin énemli dlclide tak-
lide dayali oldugu bir zamanda, beyne yalnizca ruhla-
ri sicaktan ve soguktan koruyan bir organ goziyle ba-
kiliyordu.® Yizyillar boyunca, bu egemen konumu
kalp isgal etmisti. Aristoteles'e (MO 384-M0O 322)
gdre, kalp bedenin organiydi. Gene
Aristoteles'in civciv embriyolarina iliskin gozlemleri-
ne gore, kalp olusan ilk organd. Aristoteles, zekd, ha-
reket ve duyumun merkezi kabul edilen kalbi ¢ odali
bir organ seklinde betimliyordu. Kalbi gevreleyen di-
ger organlarin (6rnegin, beyin ve akciger) tek varlik
nedeni, sicak ve kuru olan kalbi serinletmekti.

merkezi

iranli hekim ve filozof ibn-i Sina‘min (980-1037) bir
metninin sonunda yer alan bu imge, zihinsel yetilerin
merkezi olarak beyin hiicreleri dgretisini gozler oni-
ne serer; bu imge beyin islevlerinin yerini betimleyen
erken tarihli bir diyagramdir. “ilk hiicre, sensorium
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ceptual mappings and part of our linguistic systems
which are part of our brains which move across con-
ceptual domains. It is within this framework that Fun-
damentally Human: Contemporary Art and Neurosci-
ence is grounded.

"How does a three-pound mass of wet gray tissue
(the brain) succeed in representing the external world
so beautifully?” asks Lauren Aguirre, Executive Edi-
tor of NOVA Online. The brain and its attendant ner-
vous system is a complex web of signaling devices,
neurons, synapses, and astrocytes. As a communi-
cating network of chemical and electrical transmit-
ters, the operation of the brain evokes a centralized
command eager to multi-task at any opportunity.
From smelling to seeing to singing; from skiing to
swimming to sleeping, our complete sense of being is
wrapped up in a functioning of this marvelous wired
organ of consciousness.

Early Concepts of the Brain

The brain has not always enjoyed the supreme status
it occupies currently, within hierarchical structures
attributed to the body. Even in antiquity, at a time
when Greek sculpture was profoundly mimetic, the
brain was looked at merely as an organ protecting
the spirits from heat and cold.” For many centuries
the heart occupied this reigning position. For Aristot-
le (384 BC-322 BC) the heart was the central organ of
the body, the first to form according to his observa-
tions of chick embryos. Considered the seat of intel-
ligence, motion, and sensation, Aristotle described it
as a three-chambered organ. Other organs sur-
rounding it (e.g. brain and lungs) simply existed to
cool the hot, dry heart.

Appearing at the end of a text by Avicinna, a Persian
physician and philosopher (980-1037) this image il-
lustrates the doctrine of cerebral cells as the locus of
mental faculties. It is an early diagram describing the
brain's localization of function. (Fig. 1) “The first cell
contains the sensorium commune and fantasy, the
second contains thought and imagination and the
third contains memory. All the five sense organs have



commune (duyum merkezi) ve hayal glcund; ikincisi,
disiince ve imgelemi; Gelinciisli ise, bellegi igerir. Bes
duyu organinin da, duyum merkezinde birlesen ileti-
sim yollari vardir."® (Res. 1)

“Sinirler” ya da "canli ruhlar”la ilgili sorular, yavas bir
acilimla, ylzyillar boyunca cesitli varsayimlar altinda
dolasip durmustur. Tarih¢i George Rousseau'ya gore,
“aslina bakilirsa, noroanatominin tarihi, bir olciide,
sonsuz bir biling, duygu ve bellek arayisi icinde zihin
ile beden arasinda aracilik eden bir ates, sivi ya da
eter arayisinin kayda gegirilmesidir”."

Beyin gorintiilemenin tarihi, kimlik, zeka ve psikolojik
ozniteliklerle ilgili konulari irdelemenin yolunu acar.
Ve elbette, resimler, diyagramlar, haritalar ve anato-
mik arastirmalar —bunlarin hepsi-, nérolojik bilgi
sunma agisindan kendilerine 6zgii ve benzersiz tzel-
liklere sahiptir. Frenoloji ve "insani dzler"den fonksi-

Res. / Fig. 1

ibn-i Sina

De Generatione Embryonis,
1347

14. ylizyil ortalarina ait
Almanca tip illiistrasyonu
(Clm. 527, yaprak 64, arka
yiiz)

Avicenna

De Generatione Embryonis,
1347

German medical illustration
from the middle of 14"
century

(Clm. 527, folio &4, verso)

® Bayerische
Staatsbibliothek, Munchen

routes of communication that converge on the senso-
rium commune.”'°

In a slow unfolding, questions concerning ‘the nerves”
or "animal spirits” circulated for centuries under var-
ious hypotheses. For historian George Rousseau, “the
history of neuroanatomy has indeed been, to some
extent, the record of the search for this fire, fluid or
ether which mediates between mind and body in the
eternal search for consciousness, emotion and mem-
ory.""

The history of brain imaging permits an avenue in
which to explore issues concerning identity, intelli-
gence, and psychological attributes. And, of course,
pictures, diagrams, maps and anatomical studies all
have their intrinsic and unique characteristics in pre-
senting neurologic information. From phrenology and
human essences to functional MR scans, picturing
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yonel MR taramalarina kadar goruntileme uygula-
malari, beyin faaliyetinin analitik gostergeleri haline
gelmistir. 19. ylizyilin sonlarinda baslayarak 20. yliz-
yildan bugline kadar gelen siirecte réntgen, sonog-
ram, PET ve CAT taramalari, beyni gorilebilir kilmak
amaciyla kutlanilmistir. Giinimizde, noral aglar, bil-
gisayar algoritmalari ve néronlarin incelenmesi "bag-
lant bilimi” (Connectomics) alanini sekillendirmistir.’

Yasam Dokulari / Benlik Dokulan

1906'da, Ramén y Cajal ve Camillo Golgi, noral dgreti
olarak anilan dgretiyi gelistirmeye yonelik ¢alismala-
riyla ortaklasa Nobel Tip Odiilii'ni almiglardi. Bu 6gre-
tide noronlar, noral dokunun tamamen boyanmasi ile
resmedilen belirli hiicre birimleri olarak betimleniyor-
du. Noronlarin altinda yatan mimari yapilari tam ola-
rak belirlemek icin, hem dogal, hem sentetik boyalar
kullaniliyordu. Ayni gorsellestirilmis yapilardan hem
Cajal, hem Golgi konunun noral yorumuyla ilgili farkl
varsayimlar gelistirivorlard,.”® Golgi, “sinir sistemi”nin
oldugu sonucuna variyordu. Cajal’a gore, "merkezi sinir
sistemi icinde” aslinda birbirine degmeyen “néron adli
ayri birimler” vardi. (Res. 2) (Res. 3)

1899-1904

bélimleri

Cajal

1899

Cajal
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4 Res./ Fig. 2
Santiago Ramoén y Cajal

Birkag giinliik yavru bir
kedinin koku néronlarinin

Section of the olfactory bulb
of a several-day-old-kitten

® Maria Angeles Ramon y

© Photo by Pablo Garcia

=» Res. / Fig. 3
Santiago Ramadn y Cajal

Bir memeliye ait beyincik
kivrilmalarim gésteren gizim
Drawing of the cerebellum
convolution of a mammal

@© Maria Angeles Ramédn y

© Photo by Pablo Garcia

practices have become discursive indicators of brain
activity. From the late 19'" and 20" centuries to the
present, X-Rays, Sonograms, and PET and CAT scans
also have been employed to render the brain trans-
parent. More recently, neural networks, computer al-
gorithms and the study of neurons in vitro have forged
the field of Connectomics.'?

Tissues of Life / Tissue of Self

In 1906, Ramén y Cajal and Camillio Gogli were jointly
awarded the Nobel Prize in Medicine for their work on
developing what has been referred to as a "neural
doctrine”. In this doctrine, neurons are described as
individuated cellular units, pictured by precise stain-
ing of neural tissue. Both natural and synthetic dyes
were employed to ascertain the underlying architec-
tonic structures of neurons. From the same visual-
ized structures both Cajal and Golgie developed dif-
fering hypotheses concerning a neural interpretation
of matter.” Golgi postulated that "the nervous system
was a meshwork of connected elements.” For Cajal,
"there were discrete units within the central nervous
system, called neurons” that did not in fact touch.
(Fig. 2). (Fig. 3)




Sanatcilar ve bilim adamlari, maddi siireclerden soyut
orintilere, sayisiz agiklama modeli gelistirirler. Kimi
zaman yanilsama tekniklerine dayali olarak sezgisel,
kimi zaman bilincli olarak matematiksel, kimi zaman
da fiziksel sinirlari olan bu kavramsallastirma aracla-
ri, tarihsel olarak sanat ile bilim arasinda baglanti kur-
mustur. Cajal igin, ¢izim ve fotograf, bilimsel uygulama-
da anahtar bir rol oynar. Cajal, sinir sistemini siirsel bir
dille betimler: “Siireglerin (dendritler ve akson) gelisi-
mini ve dallara ayrilmasini kolaylastirarak, hiicre ve
liflerin onceden belirlenmis dogrultularda tutarli hare-
ketine neden olarak (zeki bir mimari plana uyarcasina)
ve nihayet destansi bir ask hikdyesinin son coskusunu
olusturur gdriinen su protoplazma bulusmalarini ve
hiicreler arasi bagintilari (sinapslar) belirleyerek bun-
larin ortaya gikisini hangi gizemli glicler denetliyor?”

Bilingdiginin Ortaya Cikmasi ve Diger 19. Yiizyil
Olgulan

19. ylzyilda, bilimlerdeki ilerlemeler net olarak kamu-
ya aciktl. Fransiz anatomist, fizyolog ve heykeltiras
Paul Richer'ye gore, "yaratici buluslara esit derecede
uygulanabilecek olan gozlem, deney, analiz ve varsa-
yimlar” yoluyla "sanat, bilime bakarak kendini yenile-
yebilir"di.' Babas| ve erkek kardesi hekim olan, kiz
kardesi ise depresif yapiya sahip Edvard Munch’a gére,
tenin fizyolojisini ve yani sira varligin duygusal halleri-
ni ortaya koymaya ydnelik resim araclarina iliskin bir
biling, estetik bir kayg! demekti. Zihin ile beden arasin-
daki iliski, psikofizyolojide bir séylem olusturuyor, duy-
gularin maddi nedenlerini bulmaya yonelik bir girisim-
den ortaya cikiyordu. Kirk Varnedoe'ya gére, Munch'un
1899 tarihli Melankoli(Laura) adli resminde (Res. 4) sol
alttaki masa ortlsu resimsel olarak beyin dokusunu
andirir. Varnedoe'nun belirttigine gore, s6z konusu 6rti
icin "donemin tip yayinlarinda norolojik anormallikleri
gostermek icin kullanilan boyali koronal beyin baliim-
leri® model alinmistir. Bu noroanatomik gdnderme,
Laura’nin i¢ durumuna belirgin bir dis referansta bulu-
nur”.® Varnadoe sozlerini soyle sirdiirir: Bu resim,
"Munch’un goze goriinmez dirtileri maddi bir gériini-
me kavusturmaya ve temsili degil psikolojik portre cizi-
mine yonelik sembolist ilgisini yansitir”,

From material processes and elusive patterns, artists
and scientists devise myriad models of explanation.
Sometimes illusionistically evocative, sometimes dili-
gently computational and at other times sculpturally-
bounded, these conceptualizing tools have histarically
linked art and science. For Cajal, drawing and photogra-
phy play a key role in his scientific practice. He describes
the nervous system in dramatically poetic terms: “What
mysterious forces preside over the appearance of the
processes (dendrites and axon), promoting their growth
and ramification, provoking the coherent migration of
the cells and fibres in predetermined directions, as if
obeying a wise architectonic plan, and finally establish-
ing those protoplasmic kisses, the intercellular articula-
tions (synapses) that appear to constitute the final ec-
stasy of an epic love story?""*

The Eruption of the Unconscious and Other

19" Century Phenomena

During the 19'" century, advances in the sciences were
explicitly appeared within the public domain. The
French anatomist, physiologist and sculptor, Paul
Richer suggested "art could renew itself by looking to
science” with its modes of "observation, experimenta-
tion, analysis and hypotheses, which were equally ap-
plicable to creative invention.””® For Edvard Munch,
whose father and brother were physicians, and his
sister a depressive, an awareness of the pictorial
means of manifesting the physiology of flesh along-
side emotional states of being was an aesthetic con-
cern. The relationship of mind and body formed a dis-
course in psychophysiology, erupting as an attempt to
find material causes for the emotions. In Munch's
painting Melancholy (Laura), 1899, (Fig. 4) Kirk Varne-
doe suggests that the tablecloth in the lower left pic-
torially resembles brain tissue. He states it is modeled
“after the tinted coronal brain sections which were
used to illustrate neurological abnormalities in con-
temporary medical publications. This neuroanatomi-
cal allusion functions as a specific exterior reference
to Laura's internal condition.”’® This painting, Varna-
doe goes on, “reflects Munch's Symbolist concern with
the materialization of invisible impulses, and with psy-
chological, not representational, portraiture.”

29



Norobilimde ¢i1gir agan bir baska bilim adami, Jean-
Martin Charcot'dur (1825-1893). Charcot, histeri ve
hipnoz lzerine ¢alismalariyla inld olmasina karsin,
ayni zamanda sinir sistemi rahatsizliklarindan birgo-
guna tani koyan ilk kisiydi."” Charcot, klinik gozlemi,
anatomik inceleme ile baglantili fiziksel semptomlari
agiga ¢cikarmaya yonelik bir arag gibi kullanarak, mul-
tipl skleroz (MS), amyotrofik lateral skleroz (ALS) ve
Charcot-Marie-Tooth adi verilen bir noropati dahil ol-
mak Uzere cesitli nérolojik rahatsizliklari tanimla-
misti. 19. yizyilin sonlarinda organik ve organik ol-
mayan sinir hastaliklarina iliskin gelismekte olan
arastirmalar, depresyon, anksiyete, fobiler, ataklar ve
tremorlariiceriyordu. Beynin ve beynin sinir aglarinin
incelenmesi, zihin ile beden arasindaki iliskiyi sorgu-
layarak bu yoldan devam eder ve eylem halindeki
beyni gbrebilmemizi saglayan islevsel beyin gortnti-
leme teknolojileri bu arastirmalari zenginlestirir.

Res. / Fig. 4
Edvard Munch

Melankoli (Laura), 1899
Tuval lizerine yagliboya
110x126 cm.

Melancoly (Laura), 1899
0il on canvas
110x126 cm.

© 2011 The Munch Museum /

The Munch-Ellingsen Group /
Artists Rights Society (ARS), NY
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Another seminal figure in neuroscience is Jean-Mar-
tin Charcot (1825-1893). Although famous for his work
on hysteria and hypnosis, he was also the first to di-
agnose many of afflictions of the nervous system."”
Employing clinical observation as a tool to reveal
physical symptoms attendant with anatomical dis-
section, Charcot diagnosed various neurological dis-
eases such as multiple sclerosis (MS), amyotrophic
lateral sclerosis (ALS) and a neuropathy called Char-
cot-Marie-Tooth disease. (Fig. 5) The developing in-
vestigation into organic and non-organic nervous dis-
orders in the late 19" century encompassed depres-
sion, anxiety, phobias, seizures and tremors. Calling
into question the relationship of mind and body, the
exploration of the brain and its neural networks con-
tinues on this trajectory, enhanced by functional neu-
ro-imaging technologies permitting a glimpse of the
brain in action.




Bu sergi, norolojik ve bilissel bilimlerin cesitli yonleri-
ni ele alan yedi ¢cagdas sanatginin yapitlarini bir ara-
ya getiriyor. Sanatc¢ilardan her biri, paletlerinin temel
ogeleriolarak yeni teknolojileri —rabotbilim, tic boyut-
lu tarama, photoshaop, hizli prototipleme, mikroskopla
inceleme ve bilgisayar goriintiisii-= kullaniyor. Sanat-
cilarin hepsi, doganin gizemlerini, birligini ve slirecle-
rini, bilgi ve inanc¢larin aktarimini konu aliyor; ayrica,
zaman icinde varolus konusunda insanlarin metafor-
lar yoluyla neler diistindiklerini isliyorlar. Madde, al-
gilama ve bellegin zihinde canlandirdigi bu tir meta-
forlari yapitlarina katiyorlar; bu yolla, her birinin ken-
dine 6zgl kisilestirmeleri, baska seylerin yani sira
agaclar, ormanlar, alevler, slingerler ve aynalar bici-
mini aliyor.

George Lakoff ve Mark Johnson'a gére, bizi insan ya-
pan sey bilingdisi bir metafor sirecidir, bu, imgelemin
kaynagini olusturur. Filozof Johnson ile dilbilimei La-
koff, metaforu yazinsal yontemlerin aksine bir dislin-
ce bicimi'® olarak irdelerler ve metaforik baglantilarin
insan bilisinin bigimleri oldugunu ortaya koyarlar. Psi-
kiyatr Arnold Modell, metaforu “iki asamada somutluk
kazanan bir bilis bicimi” olarak gériir; “ilk olarak, me-
tafor bilingdisi bir noral surectir; ikincisi, metaforlar
bedensel hislerden lirerler, bu ylizden bedensel imge-
lem diye bir seyi diistinmek miimkiinddir”'?

Horizontal sections (s} of the
cerebrum, displaying the
islets of sclerosis in different
regions

Plate Il from Jean-Martin
Charcot, Lectures on the
Diseases of the Nervous
System, (Academy of
Medicine, 1962; Facsimile of
the London print 1881)

Res. / Fig. 5
Jean-Martin Charcot

Farkli bdlgelerdeki skleroz
adaciklarinin gésterildigi
beynin yatay kesitleri (s)
Jean-Martin Charcot'nun
Lectures on the Diseases of
the Nervous System (Sinir
Sistemi Hastaliklari Uzerine
Konferanslar) (New York Tip
Akademisi, 1962; 1881 Londra
baskisinin tipkibasimi) adli
kitabindaki Il no.'lu resim

© New York Academy of
Medicine

This exhibition brings the work of seven contempo-
rary artists to the fore, whose work addresses as-
pects of the neurological and cognitive sciences. Each
artist employs new technologies ranging from robot-
ics, 3-D scanning, Photoshop, rapid prototyping, mi-
croscopy and computational video as essential to
their palette. All are concerned with the mysteries
and unity of nature and its processes, the transmis-
sion of knowledge and beliefs, and the reveries of hu-
man metaphors of being in time. By incorporating
such metaphors invoked by matter, perception and
memory, their discrete personifications take the
forms of trees, forests, flames, sponges, and mirrors,
among others.

For George Lakoff and Mark Johnson, what makes us
human is an unconscious metaphoric process, which
is the source of imagination. Examining metaphor as
a form of thought,'® as opposed to literary devices,
philosopher Johnson and linguist Lakoff assert met-
aphorical connections as forms of human cognition.
Psychiatrist Arnold Modell sees metaphor as “a mode
of cognition that is doubly embodied: first as an un-
conscious neural process and second, that meta-
phors are generated from badily feelings, so that it is
possible to think of the corporeal imagination.”’?
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Ebedi Alev / Hareket Yetenegi Olarak Beyin

Michael Joaquin Grey'in imgeleri, zihin ile beden ara-
sindaki iliskileri ele alir. Kavramsal ve maddesel bir
bakis acisiyla calisan Grey'in yapitlari, kaynagini ya-
pay yasam, genetik algoritmalar ile kendini orgitleyen
sistemlerden alan kuram ve uygulamalara dayanir.
Eadweard Muybridge'in 20. ylzyilin bastarindaki ha-
reket arastirmalarindan (Res. é) etkilenen Grey, hare-
ketin kimyasal bir tepkime olarak yakalanabilecegi
yollari gorsel olarak kesfetmek tizere yola ¢ikar. Dola-
yisiyla, Yapay Kas iki bileskeyi —aktin ile miyosin— bir
araya getirir; bunlar tepkimeye girdiklerinde coskulu
bir hareket olustururlar. Bu fotograf karelerinde izle-
yici kasilmanin biyokimyasal olarak kodlandigi topog-
rafik goriinimi gorsel olarak zihninde canlandirir.

Stop-motion kamerasinin icadi Muybridge'e hareketi
ardisik asamalar halinde gerceklesirken gorselles-
tirme olanagdi veriyordu. Sanate, bir dizi kameray di-
zerek, bir 6znenin uzamda hareket ederken fotograf-
larini cekiyordu. Kadinlar ve erkekler ylirime ya da
kosma gibi normal eylemleri yerine getirirken, Muyb-

ridge onlarin fotograflarini gcekerek, patolojik "ylru-
me orintlleri olan kisiler ve kasilma halindeki
hastalar”in hareketi Uzerine de odaklaniyordu. Bu re-
simler, nérolojik hastaligi belgeleyen ilk resimlerdi.?’
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The Brain as Eternal Flame / Locomotion

Michael Joaquin Grey's images address inter-rela-
tionships between mind and body. Working concep-
tually and materially, Grey's work is bounded by theo-
ries and practices derived from artificial life, genetic
algorithms and self-organizing systems. Influenced
by Eadweard Muybridge's motion studies (Fig. 6} in
the early 20" century, Grey set out to explore visually
the ways in which motion can be captured as a chem-
ical reaction. Hence, Artificial Muscle brings together
two compounds; actin and myocin, which when re-
acted create the rapture of locomotion. In these stills
the viewer visualizes the topographic landscape in
which contraction is biochemically coded.

For Muybridge, the invention of a stop-motion camera
permitted him to visualize movement in its unfolding
successive phases. By setting up an array of stop-
motion cameras, he photographed a subject moving
through space. Photographing men and women en-
gaged in normal actions such as walking or running,
Muybridge also focused on the locomotion of subjects
with pathological “gait patterns and of patients in
convulsions.” These pictures were the first to docu-
ment neurological disease.?

Res. / Fig. &6
Eadweard Muybridge

insan ve Hayvan Devinimi
Fotograflari, Resim 91,
yak. 1887

The Human and Animal
Locomotion Photographs,
Plate 91, c. 1887

© University of Pennsylvania
Archive



Michael Joaquin Grey'in Yapay Kas adli bilgisayar g6-
runtusinde, ornek olarak Grey'in kendi kas liflerini
repertuarindaki koreografiyi gerceklestirmek igin ka-
silan bir kiitle olarak goriiriiz. Bedenden ayri tutulan
kas lifleri, belirli bir kisiyle 6zdeslesmeksizin aktif bir
katilimci haline gelir. Soyut bir cizim bicimi olarak bu
biyolojik mekanizma, ger¢cek zamanda gozlenebilen
bir insan eylemi konumunu edinir. izleyici bu yapitta
normal olarak insan algilamasina kapali olan biyolo-
jik mekanizmalara tanik olur.

Ut; tiir kas vardir: iskelet kasi, diiz kas ve kalp kas..
Her biri islevini ayri yollardan yiiriitiir. iradeye bagli
olan iskelet kasi, yururken, dans ederken ve genel
olarak durusta kullanilir. irade dist ya da 6zerk olan
diz kas, bilingli denetime tabi degildir. idrar torbasi,
akciger ve badirsaklar gibi organlar idare eder. Kalp
kasi da 6zerktir, ama yalnizca kalpte bulunur. Ug tiir
kasta da eylem, aktin ile miyosinin biyokimyasal tep-
kimesi ile belirlenir; bu da, Grey'in yapitlarinda sinir
sisteminin iki dlinyaya ait oldugu, bundan dolay! ira-
deye dayali edimile irade dis| eylem arasinda baglan-
ti kurdugu ve bilincli olani bilingdisi olanla bagdasir
kildig1 gorisini pekistirir.?’

Michael Joaquin Grey'in Amerika Giizeli Zaman adl
yapitinda, izleyici yanma slreci igindeki bir mumu
seyreder. Alev, maddeyi etere ddniistlirerek, oksije-
nin varligi araciligiyla kendini destekler. Alev, tipki
ruh gibi, sonsuz zamanda olmanin bir metaforudur.
Bu bilgisayar videosunda —bir DVD'den degil, bir yazi-
lim programindan kendini gergcek zamanda kuran bir
video- izleyici ele avuca sigmaz atesin gdriintiilerine
kendini kaptirir. Alev, benligin bir ikamesi olarak hem
avutucu, hem yabanildir, hem uygarlik kurucu, hem
tehlikelidir, biling ve bilincin yazgisiyla —netlesme, bu-
lanma ve sonunda tukenme- paralellik gdsterir.

Baglantilar Agi Olarak Beyin

Cajal yazilarinda, adaclarin ve ormanlarin, ikonlar
arasinda baglanti kuran bir isaretleme sistemi oldu-
gunu belirtiyordu: "Beyin korteksi, sayisiz agacla dolu
bir bahceye benzer; akilll ekim/6drenim sayesinde
dallarini ¢odaltabilen piramidal hiicreler, koklerini

In Michael Joaquin Grey's Artificial Muscle computa-
tional video, a sample of Grey's own muscle fibers are
shown as a contracting mass performing their cho-
reographed repertoire. Muscle fibers stripped from
the body become active participants without identify-
ing with a specific person. As a form of abstract por-
traiture, this biological mechanism assumes the sta-
tus of a human action observable in real time. In this
work, the viewer is privy to biological mechanisms
otherwise invisible to human perception.

There are three types of muscle: skeletal, smooth
and cardiac. Each carries on its function in separate
ways. Skeletal muscle, which is veluntary, is em-
ployed in walking, dancing, and posture in general.
Smooth muscle, which is involuntary or autonomous,
is not under conscious control. It governs argans such
as the bladder, the lungs and intestines. Cardiac mus-
cle is also autonomous but exclusively resides in the
heart. In all three types of muscle, action is deter-
mined by the biochemical reaction of actin and myo-
sin, reinforcing notions in Grey's work that the ner-
vous system belongs to two worlds, thus connecting
a voluntary performance with an involuntary action,
making the conscious compatible with the uncon-
scious.?!

Grey's Miss American Time (2001-2004) highlights a
candle as it suffers through its oxidation process.
Turning matter into ether, the flame supports itself
through the presence of oxygen. Like the spirit itself,
the flame is a metaphor of dwelling in finite time. In
this computational video, one that constructs itself in
real time from a software program rather than a DVD,
the viewer is transfixed by images of ethereal fire. As
a surrogate for the self, the flame is at once soothing
and fierce, civilizing yet dangerous, paralleling con-
sciousness and its fate to clarify, confuse, and ulti-
mately expire.

The Brain as Wired Network

In his writings, Cajal referred to trees and forests as
a notational system of connecting icons: “The cere-
bral cortex is similar to a garden filled with innumer-
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daha derine salar ve her giin daha nefis cicekler ve
meyveler dretirler.”

Andrew Carnie ve Rona Pondick'in yapitlarinda agag-
lar ve ormanlar dikkat gekici bir yer tutar. Dallanan ve
baglanti kuran, blyiiyen ve ¢dziilen bu tiir koksaplar,
bircok kiiltiirel baglamda ve sayisiz bigcimde —-secca-
delerden cinilere, tarihsel resim ve frizlerden Charles
Darwin’'in not defterine— karsimiza c¢ikan “hayat
adaci"ni yansitir. (Res. 7)

Andrew Carnie'nin slayt goriintiilerinden olusan ¢a-
lismasi Sihirli Orman'da (1992), izleyiciye dallara ayri-
lan ndronlarin gériintiileri sunulur: Bu goruntiler
netlesir ve bulaniklasirlar. Carnie, norobilimci Ric-
hard Wingate'le isbirliginin bir pargasi olarak,
Wingate'in laboratuvarinda bulusup slayt boyama ve
lazer konfokal mikroskopun gérsel dzellikleri hakkin-
daki teknik konulari konusurdu. Carnie’'nin belirttigi-
ne gore, Sihirli Orman "arastirma igin ham veri topla-
ma yontemini ¢cagristirir; renkleri, mikroskop altinda-
ki gorlntlyl gorinir kilmak icin kullanilan lekeler-
deki isinimin renkleridir”.??
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able trees, the pyramidal cells, which can multiply
their branches thanks to intelligent cultivation, send
their roots deeper and producing more exquisite
flowers and fruits every day.”

Trees and forests figure prominently in the work of
Andrew Carnie and Rona Pondick. Branching and
connecting, growing and dissolving, such rhizomes
reflect the "tree of life", that appears in numerous
cultural contexts and myriad formats: from prayer
rugs to ceramics, from historical paintings and friez-
es to Charles Darwin’s notebook. (Fig. 7)

In Andrew Carnie's slide-dissolve work, Magic Forest
(1992), the viewer is presented with images of branch-
ing neurons as they fade in and out of focus. As part
of his collaboration with neuroscientist Richard Wing-
ate, Carnie would meet Wingate at his laboratory for
discussions about technical matters of slide staining
and the visual properties of the laser confocal micro-
scope. Magic Forest, Carnie states, "echoes the meth-
od of collecting the raw data for investigation; its col-
ors are those of the fluorescence in the stains used to
render the image visible under the microscope.””

Res. / Fig.7
Charles Darwin

Hayat Agaci

Charles Darwin’in evrim
agacimin bilinen ilk taslags;
Darwin bu agagla organizma
gruplari arasindaki iliskileri
betimler.

Tree of Life

First known sketch by Charles
Darwin of evolutionary tree
describing the relationships
among groups of organisms.

© Syndics of Cambridge
University Library



Sihirli Orman‘a girdigimizde, karsimizda bir kafatasi
gorintisi belirir. Orman cicek acarken, sayilari gide-
rek artan noronlar perdedeki yerlerini alir. Saydam
perde, noron ormaninin parlayan isiktan olusmus or-
tuslnu gozler onune sererken bu ormanin olaganis-
ti katmanlarini gorindr kilar. Perde kritik kitleye
eristiginde kararir ve sahnenin merkezini alan kafa-
tasiyla bastan baslar. izleyici, kabus goruyormusca-
sina, goruntunin bu yari saydam acilma-kararma
donglsinln yarattigi hayallerin igine gekilir,

Norobilimci Richard Wingate ile sanat tarihgisi Marius
Kwint, Beyin Hiicresini Gériintileme: Gorsel Kiiltirde
Noron'da®® genel olarak kiiltiiriin néronu yeniden kes-
fini yorumlarlar. Norogoruntiilemedeki sasirtici iler-
lemelere ve goriintilerin internet lizerinden yayilma-
sina isaret ederler; bunlar, iki arastirmaciya gére né-
ronun popller konumunu zenginlestirmeye katkida
bulunan etmenlerdir. 20. ylzyil sanati ve biliminin bir-
cok ortak ozelligi vardir: Birkacini saymak gerekirse
bunlar, soyutlama, parcalama ve indirgemedir. Gene
de, 21. ylizyilda sunu da sormak mimkin: Halihazirda
bu disiplinler arasinda birinden étekine hangi cekim-
ler soz konusudur? Sanatlarin bilimle iliskisinin bir
yonu, gorsel sunum tarzlari, Usluplari ve yontemle-
rinde belirgin olarak gorulir. Her Bati tarzi bilgi lire-
ten kurumun bir parcasi olan dijital teknolojiler, labo-
ratuvar ile stidyo arasindaki bag dokularini zengin-
lestirir. Cajal, Wingate ve Carnie'nin yapitlarinda acik-
¢a gorildlgu gibi, araglar kullanilarak ulasilan go-
runtller, bir anligina diistincenin bir aynasi haline ge-
len imgelerin olusmasini saglar.

Rona Pondick'in heykelleri bir simya ormani —gizemli
ile efsanevi olanin bulustugu blyill bir yer— seklinde
betimlenmistir.2* Pondick'in armani, parlatilmis pas-
lanmaz celik ve boyali bronzla bigcimlendirilmistir, fa-
kat bunlar var olan seylerin birer kopyas! dedildir.
Pondick'in agacglari, melez bigcimlerdir: yari insan, yari
bitki. Sanatcinin basinin ya da ellerinin ddkimleri,
dallarinicinde ve tUstlinde birer ek olarak uzanir. Pon-
dick, Agactaki Bas (2006-2008) calismasina, dallarin
arasina basinin sarkan bir dékim heykelini ilistirir.
Sinir diglimini animsatan bir sinir dokusu kiitlesi,

As we enter the Magic Forest, an apparition of a skull
appears. While the forest blooms, mounting numbers
of neurons assume their place on the scrim. As trans-
parent material, the scrim allows for a view of the
breathtaking layers of the neuronal forest as it cor-
rals its expanse of glowing light. Once it achieves
critical mass, the scrim turns black and begins again
with the skull taking center stage. As if in a waking
dream, the viewer is engulfed in reveries by this
translucent cycle of fade-in and fade-out.

In Imagining the Brain Cell: the Neuron in Visual Cul-
ture* neuroscientist Richard Wingate and art histo-
rian Marius Kwint comment on the neuron’s rediscov-
ery by the culture at large. They point to astonishing
advances in neuro-imaging and the dissemination of
images over the internet as contributing factors ad-
vancing the neuron’s popular stance. 20'""-century art
and science shared many defining characteristics:
abstraction, fragmentation and reductionism to name
a few. However, in the 21" century one may ask:; what
migratory attractions between these disciplines are
currently present? One aspect of art's relationship to
science is evident within modes, styles and devices of
visual representation. Digital technologies, part and
parcel of all Western-type knowledge-producing in-
stitutions, enhance connective tissues between the
laboratory and the studio. As is self-evident in the
work of Cajal, Wingate and Carnie, instrumentalized
visions forge images, which become for a moment a
mirror of thought.

Rona Pondick's sculpture has been described as an
alchemical forest;* an enchanted place where mys-
tery and the mythical conjoin. Pondick’s forest is
fashioned in polished stainless steel and painted
bronze, but these are not replicas of the extant. Her
trees are hybrid forms: part human, part plant. Casts
of scans of her head or hands sprout as appendages
in and on the branches. In Head in Tree (2006-2008)
Pondick inserts a cast sculpture of her head mingling
with the branches. Recalling ganglion, a mass of ner-
vous tissue surrounds the artist's self-portrait as if
sheis in a web of her own making. A parallel mass of
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sanki kendi yaptigi bir agin icindeymis gibi sanatcinin
otoportresini cevreler. Buna paralel bir sarmal celik
kiitlesi, heykelin lizerinde durdugu kaide haline gelir.

Nasil Buda'nin aydinlanmasi bir agac¢ altinda oturur-
ken olmussa, bir insan/bitki melezi de hem dogaya
aittir, hem karsitlarin bir slreklilik bicimi icinde var
olabildikleri dlinya otesi bir seydir. Elestirmen Joe
Houston bunlardan soyle stz ediyor: "Bagdasmazli-
diyla rahatsiz edici olan insan/bitki melezi, aym za-
manda guicli bir bliylime ve doniislim imgesidir."?®

Pondick'in yapitlari, cagimizin ileri teknolojileriyle i¢
ice olmalarina karsin, grotesk olanin ¢esitli ¢ehrele-
riyle yiklidir. Bir "diissel gorinti oyunlari coskusu
stili" olarak baslayan grotesk, gelisme siireci iginde
sacma varliklarin, giilling ve ¢carpik olanin, hilkat gari-
besinin betimlemesine donlismiistiir. Harvard ilahi-
yat Okulu'ndan (Harvard's Divinity School) James Lut-
her Adams sunu yazar: “Grotesk, 'dogal fiziksel
bitiinler'in parcalandig! ve bunlarin parcalarinin ay-
kiri sekilde yeniden dagitildigi bir dunyay betimler".?®
Sanat tarihgisi Frances Connelly’ye gore, glizel sanat-
larda groteskin yeniden yiikselisi, "psikanaliz, fotog-
raf, kitle iletisim araclari, bilimkurgu, kitle imha silah-
lar1 ve sanal gercgeklik dahil olmak Uzere kiltirel
araclar” araciligiyla yayginlik kazanmistir.?” Grotesk
sozcligl, kultlirel olarak nefret uyandiran hir arka
plana sahip olmasina karsin, modernist sanat ve bi-
lim cergevesii¢inde canliligini kKorur. Groteskin kulla-
nimi, hizi artan bir teknolojik miidahale, biyomihen-
dislik ve yasam bicimlerinin manipiile edilmesi ¢cagin-
da kendini gdsteren kayg! ve ikircikleri yansitmaya
devam eder.

Pondick'in alani, psikoloji ve ndroloji alanlarini bir ug-
tan bir uca kat eder, arka plandaki iceriginin aksine
glizellikle donanmistir. izleyici, Kayg: Boncuklari
(1999-2001) calismasinda, boncuklari stres ya da ge-
rilimi gidermek igin kullanma gibi eski uygulamalar-
dan yola cikarak bigim verilmis bir dizi bulur karsisin-
da. Bu tiir geleneklerde boncuklar, cogunlukla bir de-
rin disinme va da dua bigcimi olarak parmaklarin
arasinda gezdirilir. Pondick'in yapitinda, cesitli boy-
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coiled steel becomes the pedestal on which this erect
sculpture stands.

Recalling Buddha's enlightenment arriving while he
sat beneath a tree, a human/plant hybrid is both natu-
ralistic and otherworldly, where opposites can reside
in a form of continuum. Critic Joe Houston says: “dis-
turbing in its incongruity, this human/vegetable hy-
brid is also exhilarating as a powerful image of
growth and transformation.”?®

Although steeped in the advanced technologies of our
epoch, Pondick's work is nevertheless imbued with
aspects of the grotesque. Originating as a "style of
phantasmagoric exuberance, the grotesque devel-
oped into a depiction of absurd entities, the ridicu-
lous, the distorted, the monstrous”. "The grotesque
depicts a world where 'natural physical wholes' are
disintegrated and 'their parts’ are monstrously redis-
tributed,” writes James Luther Adams of Harvard's
Divinity School.?® For art historian Frances Connelly,
the reemergence of the grotesque in the fine arts was
expanded through “cultural vehicles including psy-
choanalysis, photography, mass media, science fic-
tion, weapons of mass destruction and virtual reali-
ty."?" Although the word grotesque has a culturally
abhorrent subtext, it is within the frame of modernist
art and science that it remains active. Its use contin-
ues to reflect the anxieties and ambiguities brought
forth in an age of accelerating technological interven-
tion, bioengineering and the manipulation of life
farms.

Crossing the domains of psychology and neurology,
Pondick’s domain is inflected with beauty as a foil to its
underlying content. In Worry Beads (1999-2001), pres-
ents the viewer with a necklace fashioned after the an-
cient practices of using beads to relieve stress or ten-
sion. In such traditions the beads course through the
fingers often as a form of meditation or prayer. In
Pondick’s piece, the beads themselves are cast with
Pondick's face on them, in varying sizes, Utilizing 3-di-
mensional scanning and rapid-prototyping, Pondick
can resize any of her images within a variety of scales.



lardaki boncuklarin lizerine Pondick'in yiiz resmi is-
lenmistir. Sanatel, U¢ boyutlu taramayi ve hizli proto-
tiplemeyi kullanarak, herhangi bir imgesini cesitli
boylarda yeniden boyutlandirabilmektedir. Bunlar,
varolussal bunalimi betimleyen ikonlar olarak, 6z
itibariyle sureklilik gosteren bir insanlik durumuyla
baglanti icindedirler.

Isin ilging yani, yakin tarihli arastirmalar, nesneleri
yineleyici bir tarzla islemenin, travma sonras! stres
sendromu —travmatik imgelerin geri donip kisiyi hu-
zursuz ettigi bir psikolojik rahatsizlik—- kurbanlarina
yararli oldugunu gésteriyor. ingiltere'deki Cambridge
Tip Arastirmasi Kurulu'ndan Emily Holmes'un gelis-
tirdigi bir kurama gore: "Elleri ve zihni mesgul etme,
gorsel imgeleri saklamanin ve kodlamanin arasina
girdidi icin”, bu tlr eylemlerin iyilestirici degeri olabi-
lir.2®

Algilama / Yanilsama ve Oteki Biling Halleri

Cok kanalli video yerlestirmesinin oncililerinden olan
Frank Gillette, teknolojinin “kendini tanima” kavram-
larini nasil degistirdigi ile ilgilenen ¢igir acici bir sa-
natcidir. 1960°Li yillarin sonunda gok kanalli video kul-
lanimiyla yola cikan Gillette,?* izleyiciye kendisini ger-
¢ek zamanda, kendisinin farkina varirken gézleme
olanagi veren yerlestirmeler olusturabiliyordu. Orne-
gin, Yol/iz (1973) (Res. 8), (Res. 9) calismasinda, TV
ekranlarinin olusturdugu bir piramit bes sira halinde
galerinin késesine yerlestirilir. Uc kamera, izleyicinin
ylUzunu ceker. Bir geciktirme sistemi olarak kurulmus
olan yerlestirmede, izleyicinin gériintlisli dnce gercek
zamanlidir, sonra ¢ saniye, daha sonra dokuz saniye
geciktirilir, en sonunda doruk noktasini, dipteki bes
ekrandaki on iki saniyelik geciktirme olusturur. izleyi-
ci bu yerlestirmeye katilarak, kendini gercek zaman-
da ve uzamdaki Ug¢ noktadan asamali olarak gecikti-
rilmis zamanda yasantilar. Bu kisa slreli bellege,
hatta onun bir adim 6tesinde sanriya yakin bir dene-
yimdir.

Tekinsizligin bir gorinimd olarak, bu tir ustalikli di-
zenlemeler halihazirdaki yapitlarinda varligini korur;
buntara Photoshop yazilimi araciligiyla kat kat calisi-

As icons depicting existential crisis they relate to a fun-
damentally persistent human condition.

Ironically, recent studies demonstrate that handling
objects in a repetitive fashion has a benefit for vic-
tims of post-traumatic stress syndrome, a psycho-
logical disorder in which traumatic images circle
back and haunt. Emily Holmes of the Medical Re-
search Council in Cambridge, England has a theory
that "because keeping your hands and mind busy in-
terferes with storing and encoding visual images,”
such actions may have healing value.?®

Perception / Illusion and Other States of
Consciousness

Frank Gillette, an early pioneer in multi-channel video
installation, is a seminal figure engaged with the
ways wherein technology alters concepts of self-rec-
ognition. Beginning in the late 1960's with his use of
multi-channel video,? Gillette was able to create in-
stallations that allowed a viewer to observe himself
as he was becoming aware of himself in real time.
For example, in Track/Trace (1973) (Fig. 8) (Fig. 9) a
five-row pyramid of TV monitors is placed in a corner
of the gallery. Three cameras record the viewer's vis-
age. Set up as a delay system, the image of the gal-
lery viewer is at first in real time, and then delayed by
three seconds, then nine seconds and finally culmi-
nating with a twelve-second delay on the five bottom
monitors. In participating in this gallery installation
the viewer experiences himself in real and cascading
delayed time, from three positions in space, an expe-
rience similar to short term memories and by exten-
sion, even hallucination.

As an aspect of the uncanny, such kinds of preroga-
tive remain operative in his current work, arrived at
layer by layer through Photoshop software. At once
psychedelic and apocalyptic, these images resound
within extensive emotional recesses of feelings that
fly beyond direct or rational explanation. Gillette's
current work is the residue of retrievable levels of
representation of the ways in which the self builds
palimpsests of disjunctive visual forms. In Funda-
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larak ulasilmistir. Ayni anda hem hayallere dalmami-
zI saglayan, hem kiyameti ¢agristiran bu imgeler,
dogrudan ya da akla dayali agiklamanin otesine ge-
gen kapsamli duygu derinlikleriyle yankilanir.
Gillette'in giincel yapitlari, benligin, kopuk gdrsel bi-
¢cim palimpsestleri kurdugu erisilebilir canlandirma
diizeylerinin kalintisidir. Temelde Insan'da izleyici, al-
gisal sanriyla ylkli bir dinyayla karsilasir; bu dinya-
da aynalar, negatif uzam imgesini lstlenirler ya da
gorintiiler oyunu zaman icinde beliriverir.

Man Ray'in karelerinde bir 6rnegini gordiugimuz lze-
re, Gillette'in geleneksel fotograf ile fotograf makine-
siz fotograf arasinda bir yere konumlanan yapiti, kisi-
yi oyle bir bilingdisi katmanina, éyle bir insanlik bol-
gesine gotirir ki, orada her sey mimkiindir ve ince-
den inceye tedirgin edicidir. Gillette'in manik formlary,
bir riiyadaki igsel gegicilik alani ile gergekligin sanrili
hiperuzami arasinda zikzak cizer. 19. yiizyil boyunca
fotograf, gercekligi kesin olarak yansitmanin yani
sira, "tinsel fotografcilik” olarak bilinen sanat haline

mentally Human, the viewer is confronted with a
world rife with perceptual hallucination, in which mir-
rors take on the image of negative space or the phan-
tasmagoric erupts in time.

Located somewhere between traditional and came-
raless photography exemplified in the work of Man
Ray’'s photograms, Gillette' work brings one into a
strata of the unconscious, a zone of humanness
where all is possible, if not exquisitely disturbing. His
manic forms crisscross between the internal zone of
ephemerality of a dream and the hallucinatory hyper-
space of the real. During the 19" century, in addition
to the precision of the real, photography also em-
barked on what came to be known “spirit photogra-
phy.” In such works, as in present day Photoshop ma-
nipulations, the immaterial “exposes the slippage that
exists between seeing and believing."*

In ZZ Aperion #175 (2002) Frank Gillette renders an
image of a mirror wherein there is dissolution be-

-* Res. / Fig. 8
Frank Gillette
Yol/iz: video yerlestirme,

Meurological 1973
Processes

Track/Trace: video
installation, 1973

Artisl's viewer's © Raindance Foundation
Mata- Meta- 'I
communicafive communicalive | @ Photo h‘f A.Chelz
Processes \ Processas
“‘-...-..-" ¢ Res. / Fig. 9

\v . James Harithas

- \
Artiars /7 Views's N “Blueprint for a Creative
Mele- b Re-orientation”i gésteren

communicative communicative
it State sema, 1973

\
State S E\ {Respcnse‘,, 7
~
- Schematic illustrating
"Blueprint for a Creative

Re-orientation”, 1973

© Raindance Foundation

Neurological Processes Narolojik Siiregler

Viewer's Meta-communicative Processes Seyircinin Ust-iletisim Siiregleri

Viewer's Meta-communicative State (Response) Seyircinin Ust-iletisim Durumu (Tepki)
Work of Art Sanat Yapiti

Artist's Meta-communicative State Sanatginin Ust-iletisim Durumu

Artist's Meta-communicative Processes Sanatginin Ust-iletisim Siiregleri

38



de gelmeye baslamisti. Bu tir yapitlarda, glinimiiz-
deki Photoshop midahalelerinde oldugu gibi, maddi
olmayan yon “gorme ile inanma arasinda var olan far-
ki aciga vurur”.®

Frank Gillette ZZ Aperion #175(2002) adli calismasin-
da, bir ayna gorintiisind kullanir; bu goriintlide ay-
naya yansiyan ¢ehre ile dis diinya arasinda bir cozll-
me s6z konusudur. Cercevenin icindeki aydinlatma ya
da disaridan gelip kirilan 1sik yoluyla gérdiklerimiz,
Aynanin icinden Alice'e benzer carpitilmis benlik
fragmanlaridir. Bu tiir yayilma, zihinsel hallerin ken-
dilerine 6zgl bir yasama biriindikleri bir baska diin-
ya imler. Ayni zamanda benligin bir benzeri olan bu
yapittaki ayna, gergekligin sinirlarini asar. Kurulmus
bir gorintl olmasina karsin, zihnin kuruntulu halleri-
ne, dislere ve hayallere de gonderme yapar.

Seckin bilim adami, norobilimci Oliver Sacks, yakinlar-
da verdigi "Sanri, Zihinlerimiz Hakkinda Neyi Ac¢iga Vu-
ruyor?” baslikli bir TED (Teknoloji, Eglence, Tasarim)
konferansinda, psikotik sanrilar ile oteki sanri bicimle-
rini birbirinden ayirir: Psikotik sanrida imgelemsel
"resimler”, bu sanrilari goren zihni kusatir, bastan ci-
karir ya da eglendirir; teki sanri bigcimleri beyinle bi-
tinlesmis olup psikotik kokenli degildir. Sacks, bir ba-
kimevindeki yasli bir kadini 6rnek verir: Gérme engelli
bu kadin bir giin, denetleyemedidi sanrilar gormeye
baslar. Kadinin sanrilari, kendi bellegine ya da gegmi-
sine yabanci goriintiiler sergileyen bir sessiz film gibi-
dir. Bu tir érneklerde beynin gormeye ayrilmis kismi
hiperaktif hale gelir ve dramatik etkiler yaratir,3!

Gillette'in yapitlary, bilimkurgunun ele aldigi gliniimiiz
distopyalariyla da ilgilidir. Neuro-mancer'den Bigak
Sirtive Matrix'e, izleyiciler teknolojik kaynaklarin his-
sedilen yasami donidsturdiigul apokaliptik bir diis igin-
de kalakalirlar. Ne var ki, dramatik anlatida béyle bir
karanlik varligini duyursa da, bilgisayar destekli ara-
birimler gormeye egemen olur. Halihazirda, arastir-
macilar, kisinin bir bilgisayar imlecini zihniyle hareket
ettirebildigi bir aygit kurmus, bdylece dis gergeklik ile
iletisim aglarinin kapilarini agmislardir.

tween its reflective visage and the outside world. Lit
from inside the frame or reflecting light from the out-
side, what is made visible are fragments of a distort-
ed self akin to Alice Through the Looking Glass. Such
diffusion suggests another world in which mental
states assume a life of their own. The mirror in this
work, also a stand-in for self, transgresses the
boundaries of the real. Although a constructed image,
it also refers to delusional states of mind, dreams and
fantasies.

In a recent TED (Technology, Entertainment, Design)
lecture, "What Hallucination Reveals About OQur
Minds,” given by neuroscientist Oliver Sacks, the emi-
nent scientist distinguishes between psychotic hallu-
cinations in which imaginary "pictures” invade to se-
duce or amuse their host, and other forms of halluci-
nation that are hard-wired into the brain which have
no psychotic origin. He cites the case of an elderly
woman in a nursing home who is visually impaired
and one day begins to have hallucinations over which
she has no control. Her hallucinations are like a silent
film displaying images foreign to her memory or his-
tory. In such cases the part of the brain assigned to
visuality becomes hyperactive and creates the dra-
matic effects.?’

Gillette's work also speaks to the current dystopias
annexed by science fiction. From Neuromancer to
Blade-Runner, to Matrix, viewers are suspended in an
apocalyptic dream where technological resource has
metamorphosed sentient life. However, even as such
darkness resounds in dramatic narrative, computer-
assisted interfaces trump the vision. Currently, re-
search scientists have constructed an apparatus
whereby a person could move a computer cursor
with his or her mind, thus opening up networks of
communication with external reality.

The Birth of the Imagination

For Michael Rees, technology also takes on a seminal
role. Rees, a pioneer in digital sculpture, investigates
the ways in which three-dimensional programs can
create sculptural form from a series of zeros and
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imgelemin Dogusu

Michael Rees icin de teknoloji ¢igir acici bir islev lstle-
nir. Dijital heykelin 6nciilerinden Rees, li¢ boyutlu prog-
ramlarin, bir sifirlar ve birler dizisinden heykel bigimi-
ni nasil olusturabileceklerini arastirir. Mihendislerin,
bilim adamlarinin, doktorlarin ve Hollywood ozel efekt
uzmanlarinin kullandidi bu tir modelleme programla-
ri, sanal uzamda dandirilebilen ve ayni anda bilgisa-
yar ekranlarinda her agidan gozlemlenebilen ¢ boyut-
lu nesneler yaratir. Sanat ve mimarliga ek olarak, bu
dondiirme yetisi, cerrahi prosediirlerde ve onarici tipta
olaganiisti incelikle ¢alismayi saglayan ilerlemelere
aract olmustur.

Rees, heykellerinde kitle iiretim, cerrahi ve mihendis-
lik teknolojilerini kullanmakla birlikte, bu heykeller be-
lirgin sekilde ayriksi bir yol tutar. Rees'te beden, ¢ikari-
Lip takilabilir, istendiginde bigim verilebilir parcalar bi-
tlinl haline gelir. Bu yolla, Rees arzu ettigi anatomik
kesinlige ulasmakla kalmaz, ayni zamanda yapiti geri-
ye, imgelemin yansitilabilecegi bir mitolojiye de ulasir.
Rees, Ajna serisinde bir kafatasi ile bir dolyatagini yan
yana koyar, sanki ouroboros'a uzanan bir an yaratmak
ister. Mitsel zamanda, kendi kuyrugunu yutan yilan im-
gesi, yasamin oliim ve yeniden dogus yoluyla donglisel
seyrinin gliclii bir simgesiydi. Rees'e gére, imgelemin
dogusu belki de insanin yeniden dogus igin kusandig
zirhtir.

Omurga gesitli unsurlari bir arada tutar, vertebral ko-
lon omuriligi korur. Beyinle birlikte omurilik, merkezi
sinir sistemimizi olusturur. Omurilik, hareketlerden,
reflekslerden ve duyumsal bilgiden sorumlu noral dev-
releride icerir; bir yapi olarak, bedenin kollar, bacaklar,
parmaklar, ayak parmaklari, boyun ve iskelet kaslari
gibi diger bélgelerine sinyalleri aktarmaktan sorumlu-
dur. Rees'in heykelinde, omurga insanin kendisini, dik
durusunu, uyanan gliciini, yapip etme duygusunu tem-
sil eder. Hem kirilgan, hem esnek ayrintilarin zarifligi,
dogasi geregi son derece insana 6zgii olan néronal ya-
sam iplerini ve iletisim aglarini idare eder. Sanat eles-
tirmeni Edward Shanken'e gdre, Rees'in yapitlari "me-
tafizik bilgiyi, bilisin dis sinirlarinda var olan estetik bi-
cimlere donustlrlp stizen kozmik armadanlardir.3
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ones. Modeling programs of this kind, employed by
engineers, scientists, physicians and Hollywood spe-
cial effects experts create three-dimensional objects,
which can be rotated in virtual space and observed
from every angle simultaneously on computer
screens. In addition to art and architecture, this rota-
tional capability has advanced surgical procedures
and regenerative medicine with breathtaking accu-
racy.

Although employing technologies used for mass pro-
duction, surgery and engineering, Rees’ sculpture
takes a decidedly distinct turn. For Rees, the body be-
comes a set of moveable parts, to be sculpted at
will. In this way, Rees not only attains the accuracy of
anatomy he desires, but his works reach back to a
mytholagy in which the imagination can be material-
ized. In his Ajna series he juxtaposes a skull and a
uterus, as if to create an up to the moment ouroboros.
In mythic time, the image of a serpent eating his own
tail was a potent symbol of life's circulating continuity
through death and rebirth. For Rees, the birth of the
imagination is perhaps man's source of rebirth.

The spine is that which holds things together, the ver-
tebral column protecting the spinal cord. Which with
the brain composes our central nervous system. The
spinal cord also contains neural circuits that are re-
sponsible for movements, reflexes and sensory infor-
mation. As a structure it is responsible for transmit-
ting signals to other parts of the body such as the
arms, legs, fingers, toes, neck and skeletal muscles.
In Rees’ sculpture, a spine is a stand-in for man him-
self, his upright posture and awakened power, his
sense of agency. Delicacy of detail, both fragile yet
resilient orchestrates the neuronal threads of life and
wires of communication so human in nature. For art
critic Edward Shanken, Rees’ works are “cosmic gifts
that translate and distill metaphysical knowledge in
aesthetic forms that exist at the outer limits of cogni-
(o] i

The making and remaking of the bady is currently un-
dergoing a radical repair initiative. Currently, MIT re-



Bedenin olusumu ve yenilenmesi, halihazirda kgklu bir
gozden gecirme asamasindan gecmektedir. Rutledge
Ellis-Behnke ve Gerald E. Schneider gibi MIT arastir-
macilari, beyin hiicrelerinin gelismesine olanak sagla-
yan ve biyolojik olarak parcalanabilen mikroskopik bir
kopru yaratmislardir. Norobilimciler farelerle yaptik-
lari arastirmada, kesik noral yollari olan hamsterlere
kismi gormeyi kazandirmayi basarmislardir. Yeni nd-
ronlar gelismese de, bu kdpri “var olan hiicrelerin ak-
son adi verilen uzun dal benzeri uzantilarini yeniden
gelistirebildikleri” bir ortam yaratmistir.®®

Rees'in yaratici imgelemi, belki de gelecekte amurga
gibi karmasik bir seyin yeniden yapilabilecegini haber
verirken, laboratuvarlarda onarici tip ve bilgisayar
destekli aygitlar yoluyla bedeni onarmaya yonelik
teknolajik ¢oziimler bulma cabalari siirmektedir. Bir
yandan imgelem, siradan gercekligi yok etmek igin
kullanilabilirken, ote yandan temelde insan olma de-
digimiz derin gizemli etkinligin bir parcasidir. Rees’in
iyimserligi, yapay olan ile gergek olan arasindaki bos-
lugu bir kdpriiyle kapayarak, iyilesmenin olasi oldugu
bir gelecege isaret eder.

Diislince Bigimleri ve Simgesel Deger

Suzanne Anker'in MRI (manyetik rezonans) taramala-
rint kullanmasi, goriintl olusturma ve bunlarin yo-
rumlanmasi Uzerine dlsiinmeyi tesvik etmektedir.
MRI Kelebegi (2008) ¢calismasinda, izleyici bir ag sek-
linde diizenlenmis on bes esit beyin taramasini seyre
koyulur. Her cercevenin ortasinda tek bir kelebek im-
gesi vardir; Anker bunun Uzerine Rorschach Testi'nde
birbirinden kolayca ayirt edilebilen gesitli miirekkep
lekelerini koyar. Herman Rorschach (1884-1922) tara-
findan gelistirilen ve yansitmali psikelojik araclar ni-
teligi tasiyan bu testler, hastalarin anlamca belirsiz,
gene de simetrik desenlere iliskin izlenimlerini be-
timleyerek anlatilar yaratmalarini saglar.

MRI taramalarinin lzerine kelebek imgelerinin ve
murekkep lekelerinin oturtulmasi, sekil-zemin iliski-
lerinde algisal cesitlemeler yaratir, bu da izleyicide
bir tlr optik yanilsamaya yol acar. Aslinda, her dijital
baskidaki kelebekler ayni olmakla birlikte, birbirle-

searchers such as Rutledge Ellis-Behnke and Gerald
E. Schneider have created a biodegradable micro-
scopic bridge that allows brain cells to flourish. In
their research with mice, neuroscientists were able
to restore partial vision in hamsters with severed
neural pathways. Although no new neurons grew, this
bridge created an environment whereby "existing
cells could re-grow their long branchlike projections
called axons."*

While Rees’ creative imagination is portending per-
haps the future reconstruction of something as com-
plex as a spine, efforts are underway in laboratories
to find technological solutions of remaking the body
through regenerative medicine and computer-assist-
ed devices. If imagination can be employed to dis-
solve mere ordinary reality, it is part of the profound
mysterious activity of being fundamentally human.
Bridging the gap between the artificial and the real,
Rees’ optimism signals a future in which healing is a
possibility.

Thought Forms and Symbolic Value

Suzanne Anker's employment of MRI scans provokes
reflection on the processes of image production and
their interpretation. In MR! Butterfly (2008) the viewer
engages with fifteen identical brain scans arranged
in a grid. At the center of each frame is an image of a
single butterfly, onto which Anker superimposes a
variety of distinctly different Rorschach-type-test
inkblots. These tests, projective psychological tools,
developed by Herman Rorschach (1884-1922) allow
patients to create narratives by describing their im-
pressions of ambiguous, yet symmetrical designs.

The overlay of butterflies and inkblots superimposed
on MRI scans creates perceptual variations in figure-
ground relationships, causing a form of optical illu-
sion for the viewer. In effect, although the butterflies
are identical in each digital print, they appear differ-
ent from one another. The complex system of the su-
perimposed images evokes the underlying neurologi-
cal processes at work in human perception. This vi-
sual experience also underscores the non-univocal
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rinden farkli gériiniirler. Ust Uste bindirilmis goriinti-
lerin olusturdugu karmasik yapi, bunun ardinda yer
alan ve insan algilamasinda gegerli olan ndrolojik sii-
recleri akla getirir. Bu gorsel deneyim, islevsel ndro-
gorintilerin tek anlamli olmayan niteligine de vurgu
yapar ve bize bunlarin bilim adami acisindan sezgi ve
yorumu gerektiren karmasik sayisal veri islemenin
trinleri oldugunu bildirir. Bir MRI taramasi kan ba-
sincini ve beynin gesitli bolgelerine oksijen akisini ol-
cer ve sayisal verimleri resimlere donlstirar.

Erik Satie tarafindan bestelen MRI Kelebegi animas-
yonu, diizenlenmis bir uzama hareket halindeki go-
rinttyl yerlestirir. Bu animasyon, bir izlenim gibi,
baska bir sey icinde belirmeye dogru giden bilincte
kisa bir durus gibi, mizahi bir yoldan diisiincenin hizi-
na not diser. Dislinceler somut bicime blrindirile-
bilseydi nasil bir gériintimleri olurdu? Gorsel sanat ne
yolla imgelemdeki benzeri gérintileri ortaya koyar?

Bir Baska Uzama Dair (2009) ve Biota (2011) calisma-
larinda, hizli prototiplenmis heykelcikler parasutler-
de bas asadi asili dururlar ve porselen deniz siinger-
lerinin gozeneklerine yerlestirilmislerdir. Sanat ve bi-
limlerde bilgi Greten uygulamalar, bulusa ve doganin
sinirlarinin 6tesine gitme becerisine génderme yapa-
rak, kiltiirel mirasin sinirlarini genisletirler. Leonar-
do i¢in ugma, onun doneminde dissel olmakla birlik-
te, biiylik hizlarda diinyanin dort bir yanina gidip gel-
meye olanak saglayan bir gerc¢eklik haline gelir. (Res.
10) Sanat nesnelerinin figliratif heykelleri ve muska-
lari** icerecek sekilde gelismesi, bazi kuramlarda er-
ken dénem insaninin beynindeki noronal degisimlere
baglanmistir. Bir taklit ve ritiiel bicimi olarak bu tiir fi-
glratif bir donis, ayni zamanda bilingte bir degisimi
gdsteriyordu. Burada sunulan figiirler, ilk “Venis"
heykelcikleri 6rnek alinarak yapilmistir.

Anker, deniz siingerlerini maddesel beynin ikameleri
olarak kullanir. Deniz slingerlerinde sinir sistemleri
bulunmamakla birlikte, gegmisleri cok eskilere giden
bu hayvanlar, karmasik norolojik sistemlerin gelisim
asamasindaki kdkenleri hakkinda ipuglari sunarlar.
Deniz siingerleri, “"sinapslardaki proteinlere benzer
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character of functional neurcimages and informs us
that these are end products of complex numerical
data processing that involve intuition and interpreta-
tion on the part of the scientist. An MRl scan mea-
sures blood flow and oxygenation to areas of the
brain and transforms that numerical data into pic-
tures.

The animation of MRI Butterfly (set to a score by Erik
Satie) delivers the image in motion into a choreo-
graphed space. Much like an impression, a brief stop
in consciousness on its way to emerging into some-
thing else, this animation humorously annotates the
speed of thought. If thoughts could be materialized,
what would they appear to be? How does visual art
manifest imagination’s convergences?

In Of Another Space (2009) and Biota (2011) small
rapid-prototyped figurines dangle upside down from
parachutes and are embedded in the pores of porce-
lain sea sponges. Referring to invention and the abil-
ity to go beyond nature's constraints, knowledge-pro-
ducing practices in the arts and sciences augment
the limits of inheritance. For Leonardo, flying, al-
though imaginative in his time, eventually became a
reality permitting global crisscrossing at enormous
speeds. (Fig. 10) The evolution of artifacts to include
figurative sculpture and amulets®* has been attribut-
ed, in some theories, to neuronal changes in the brain
of early man. As a form of mimesis and ritual, such a
figurative turn was also a change in consciousness.
The figures represented here are modeled after early
"Venus" statuettes.

Anker uses sea sponges to function as surrogates for
material brains. Although sea sponges lack nervous
systems, these ancient animals offer clues to the de-
velopmental origins of complex neurological sys-
tems. Sea sponges possess "signature proteins”
which react “in a similar way to the proteins in syn-
apses.” They possess all of the building blocks for the
development of nerves, which make them invaluable
organisms for studying neurological disorders. Most
recently, studies concerning the origin of brains and



yoldan" tepki veren "imza proteinler”iicerirler. Sinirle-
rin gelismesi icin gerekli bitlin yapi taslarina sahiptir-
ler; bu da onlari nérolojik rahatsizliklari arastirmak
acisindan son derece degerli organizmalar haline ge-
tirir. Beyin ve noronlarin kdkeni ile ilgili daha yakin ta-
rihli arastirmalarda, deniz kestanesi, hidra ve slinger
gibi primitif yasam bigimleri incelenmektedir. Son za-
manlarda, Avustralya'daki Blylk Set Resifi'ndeki de-
niz singerlerinin genomunu ¢ikaran bilim adamlari,
insanlar ile deniz siingerlerinin genlerinin yaklasik
ylzde 70'nin ortak oldugunu bulmuslardir.

Biota (2011) yapilirken, deniz siingerleri porselen slip
dokim ¢amuru kapli bir kalip olarak kullanilmistir.
Cesitli stingerler, slip dokim camuruna (bir tir sulan-
dirilmis kil) bastirilmis, bu yolla siingerin gézenekli
yuzeyindeki dokunun ince ayrintilari yakalanmistir.
Anker'in deniz slingerinin bedenini baska malzemele-
re donustirme —madeni dokimiini yaparak, (¢ bo-
yutlu tarayarak ya da pigmentlerle boyayarak— ya-
nundeki butin cabalari basarisizlikla sonuclanmis-
ken, porselen deniz slingerleri tekinsiz varliklarini
strdirir ve hayaletimsi bir goriiniim sergilerler.

neurons have looked towards primitive life forms
such as sea urchins, hydras and sponges. Scientists
recently sequencing the genome of sea sponges from
the Great Barrier Reef in Australia have found that
humans share approximately 70 percent of their
genes with sea sponges.

In fabricating Biota (2011), sea sponges were em-
ployed as a matrix impregnated with porcelain slip.
By submerging the variegated sponges in slip (a lig-
uefied form of clay), intricate details in texture of the
sponge’s porous surface are captured. While Anker's
efforts to translate the body of the sea sponge into
other materials by casting in metal, scanning in 3-D
or dyeing with pigments all met with failure, her sea
sponges in porcelain remain uncanny and possess
tangible yet ghostlike presences.

Artificial Life and Robotic Interludes

Leonel Moura, pioneer in robotic art, creates automa-
tons which generate poems, drawings and paintings.
His oeuvre, based on emergent behavior, permits the
production of novel combinations and patterns akin

Res. / Fig. 10
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Parasiit taslagi ve gizimi,
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Yapay Yasam ve Robotlarin Ara Oyunlari

Robot sanati énclilerinden Leonel Moura, siirler yazip
cizimler ve resimler yapan robotlar yaratmaktadir.
Belirmis davranisi (emergent behavior) temel alan
yapitlari, karmasik sistemlerin orgitlenme ozellikle-
rini andiran yeni birlesimlerin ve orintilerin Gretil-
mesine olanak saglar. Sanatgi, robotlarina "artbot”
adini verir. Letrizmin kurucusunun adindan esinleni-
lerek adlandirilan /SU serisi, Rumen sair Isidore
Isou'ya adanmistir. 1940°Li yillarda Dada ile baglantili
bir avangard akimi olan Letrizm, deneysel dil ile ilgi-
leniyordu ve sairin duragan buldugu eski toplumsal
kurumlarin yerine yeni bir toplumsal kurumlar kulti-
ri olusturmak icin kurulmustu.?

Robothilimi sanatsal bir ¢ergevede ele alan Leonel
Moura, su fikre isaret eder: "Kolektif robotbilim, sa-
natsal bir aktarim ortami olarak disinildugunde,
hichir yarar ya da nesnel islev goz oniinde bulundu-
rulmamalidir”. Moura'nin sensorler, bir kumanda ay-
giti ve calistiricilarin kullanildigr artbotlar, insan be-
deninde aktif olan irade disi kas yapisini andiran bir
tiir otomatik yazi gerceklestirir.®

Moura, yaratisini soyle betimler: "ISU, renge tepki ve-
rir. Beyaz tuval lizerinde —bu durumda dnce bir seyler
karalamas! gerekir- ya da dogrudan renklere ve se-
killere tepki vererek bir imge lizerinde ¢alisabilir. Bu
ornekte ISU, bir insan bedeni imgesi lizerine yerlesti-
rilmis pleksiglas lzerinde galismistir. 1SU, bedenin
dis cizgilerini bulmakta once biraz zorlandl. Sonunda
imgeyi kaldirdim ve ISU’'nun 'gdriis'linii elde ettim”.*

ISU'nun bunun sonucunda ortaya ¢ikan yapiti, seyirci-
ye sinir liflerini animsatan bir gizgiler ag: sunar. Bu
imgeler, mekanik olarak elde edilmelerine karsin, as-
linda cesitli sdylemler konusunda bir seyler soyler-
ler: interaktiflik, ériintii tanima, yapay zeka ve noron
yollari. Yapitin icinde dadaistlerde, gercekistiiciiler-
de ve John Cage'in partisyonlarinda gordigimiz bi-
cimiyle rastlantiya dair fikirler de yer alir.

Pleksiglas lizerine ¢izilmis insan boyutlarindaki bu ¢i-
zimler, yaraticiigr mekanik bir perspektiften deger-
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to organizational properties of complex systems. He
titles his robots "artbots.” The ISU series, named af-
ter the founder of Lettrism, is dedicated to the Rou-
manian poet, Isidore Isou. Lettrism, an avant-garde
movement in the 1940's related to Dada, was con-
cerned with experimental language and was initiated
to form a new culture of social institutions replacing
those the poet deemed stagnant.”’

Addressing robotics within artistic terms, Moura
points to the idea “when collective robotics is thought
of as an artistic medium, no utility or objective func-
tion should be considered.” Employing sensors, a
controller and actuators, Moura's artbots (ISU’s) per-
form a kind of automatic writing, similar to the invol-
untary musculature active in the human body.*®

Moura describes his creation thus: "ISU reacts to col-
or. It can work on a white canvas — in which case it
needs to do some scribbling first —, or over an image,
reacting immediately to the colors and shapes. In
this case, ISU worked on Plexiglas placed over an im-
age of a human body. At first ISU had some difficulty
in finding the contours of the body. At the end | have

removed the image and got ISU’s 'vision'"**

The resulting work by ISU presents the viewer with a
network of lines reminiscent of nerve fibers. Although
mechanically derived, such images do in fact address
several discourses: interactivity, pattern recognition,
artificial intelligence, and neuronal pathways. Also
embedded are ideas concerning chance as experi-
enced by the Dadaists and Surrealists and the musi-
cal scores of John Cage.

These drawings on Plexiglas, human in scale, ask us
to consider creativity from a mechanistic perspective.
What suppositions are in place when we evaluate
ISU's work as compared to that by a flesh and blood
artist? Recalling Jacques Monod's Chance and Neces-
sity, in which the Nobel Laureate discusses the con-
tradictions between living organisms and principles of
objectivity, ISU's adaptation to its environment is on a
different scale of order than that of living organisms.



lendirmemizi isterler. ISU'nun yapitini etiyle kemigiy-
le insan olan bir sanatginin yapitiyla karsilastirdigi-
mizda, ne gibi dnkabullerden yola cikmaliyiz? Nobel
odulld Jacques Monad'nin canli organizmalar ile nes-
nellik ilkeleri arasindaki celiskileri ele aldigi Rastlan-
tr ve Zorunluluk'unu animsadigimizda, ISU'nun kendi
cevresine uyumu, canli organizmalarin uyumundan
farkli bir dizlemde yer alir.

Yakin tarihli bir ornek: Bir IBM bilgisayari olan Wat-
son, popller televizyon programi Jeopardy'de iki Unli
yarismaciyla eslesmistir. Bu bilgi yarismasinda, ya-
rismacilar tarihten din, bilim, sanat ve popiiler kilti-
re uzanan bir yelpaze icinde sorulari yanitlamak icin
birbirleriyle yarisirlar. Digmeye basarak verdidi hizli
tepki, yarismacinin yanit veren ilk kisi olmasini sag-
lar. Watson'in biylk bir farkla rakip yarismacilari
yenmesi sasirtici degildir. insandan farkli olarak, bil-
gisayar acikca dedisik bir yoldan tepki verir. www.
egadget.com sitesinden gazeteci Paul Miller su acik-
lamay! getirmistir: “Watson'in sorulan soru igin —hem
soruyu anlamak, hem karsiligi hazirlamak igin— islet-
tigi binlerce algoritmasi var. Watson bunlari ardisik
olarak isletip sonuglari gegmek yerine, hepsini ayni
anda isletiyor ve sonugta ortaya cikan binlerce yaniti
eszamanli olarak karsilastirip, soru icin olasi bir an-
lam ve olasi bir yanit buluyor. Algoritmalar ¢ok kap-
samli veri tabanlariyla destekleniyor.”

Sanat ve Bilimde Gelecedi Arastirmaya Dodru

Bu sergide, gorsel sanatlar ve bilimsel arastirmada
kosut uygulamalar kurgulamayi sectim; bu uygula-
malar bir dizi ortak sorudan yola ¢ikti: imgelem nedir
ve nasil is gorir? Teknolojik gérintilemedeki ilerle-
meler, algilamayi ve anlamayi nasil etkiler? Zihnin an-
latim nitelikleri ile elestirel diisinme nasil birlestiri-
lebilir? Biling nedir ve nasil artirilabilir? Bir sanatci-
nin yapitini nérobilimde ona kosut bir konuyla birlikte
anmak suretiyle okur, kiiltirel imgelemle ilgili goris-
lerle oldugu kadar bilimsel yeniliklerle de tanistiril-
mis oluyor. Kiltlr tarihgisi Graham Dawson'un tanim-
ladig! bicimiyle imge diizenleri ya da elestirel kurma-
calar, "belirli bir kiltlirde herhangi bir anda kamusal
olarak mevcut olan ve onun ruhsal ve toplumsal bo-

In a recent example of artificial intelligence going
public, Watson, an IBM computer, was matched up
with two sentient champions on the popular TV pro-
gram “Jeopardy.” In this game show, contestants
wrestle wits, in answering questions on topics rang-
ing from history to religion, science, art, and popular
culture. A rapid response using a buzzer offers a con-
testant the first option to answer. Not surprisingly,
Watson, thrashed its opponents. Unlike human agen-
cy, the computer responds in a distinctly different
manner. Journalist Paul Miller from www.egadget.
com explains: “Watson has thousands of algorithms it
runs on the question it gets, both for comprehension
and for answer formulation. Instead of running these
sequentially and passing along results, Watson runs
them all simultaneously and compares all the myriad
results at the end, matching up a potential meaning
for the guestion with a potential answer. The algo-
rithms are backed up by vast databases.”

Towards Future Research in Art and Science

In this exhibition | have chosen to construct parallel
practices in visual art and scientific research, which
share a set of propositions: What is the imagination
and how does it function? How do advances in techno-
logical imaging impact perception and understand-
ing? How can expressive qualities of mind be com-
bined with critical thinking? What is consciousness
and how can it be augmented? By citing an artist's
work in relation to a companion issue in neurosci-
ence, the reader is introduced to notions of the cul-
tural imaginary as well as scientific innovations. Cul-
tural imaginaries, or critical fictions, as defined by
cultural historian Graham Dawson comprise a set of
“discursive themes, images, motifs and narrative
forms that are publicly available within a given cul-
ture at any one time, and articulate its psychic and
social dimensions.” Some cultural critics and histori-
ans view the cultural dimensions of neuroscience as
being employed to assist education, pharmacology,
marketing and psychology, et al.

Current narratives in visual art and neuroscience
have a dimension of science fiction: Imagine fabricat-
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yutlarini dile getiren bir dizi soylemsel tema, imge,
motif ve anlati bicimi"dir. Bazi kiiltiir elestirmenleri ve
tarihgileri, norobilimin kiiltirel boyutlarini, egitim,
farmakoloji, pazarlama, psikoloji ve benzeri alanlara
yardim etmek igin kullanilmasini gézden gegiriyorlar.

Gorsel sanatlar ve ndrobilimde halihazirdaki anlatila-
rin bir bilimkurgu boyutu var: Malzemeye dokunma-
dan bir heykel yaptiginizi ya da bir bilgisayar imlecini
dislinceyle hareket ettirdiginizi dlsinin. Modernizm
soylemleriyle baglantisi olan siirler yazip ¢izimler ya-
pabilen bir robot disiinin. Koku almaniza, bakmani-
za, konusmaniza ya da yalan séylemenize bagli ola-
rak, bir ekranda beyninizin farkli kisimlarinda 1sik
yandidini disinin. Fonksiyonel manyetik rezonans
gorlntilemesi (fMRI) gibi yakin tarihli teknolojiler,
bize beyni gercek zamanda gdzden gecirme olanagi
veriyor. Wilhelm Conrad Roentgen'in 19. yiizyilda
rontgeni bulusu, bilincin 6teki "astral diizlemleri” i¢in
de zihin okuma gibi birgok mistik aciklamayi glinde-
me getirmisti; "beynin parmak izini alma” (ihtilaf ya-
ratan yeni bir teknoloji) yasal sistemde bir savunma
araci olarak irdeleniyor. Savunuculari, beynin dene-
yim yoluyla bitin bilgileri kodladigini, dolayisiyla bu
teknolojinin kisinin masum ya da suglu olduguna ka-
rar verebilecegini one siiriiyorlar. Steven Spielberg’in
2054te gegen Azinlik Raporu adli bilimkurgu filminde
oldugu gibi, polis ongoriiciilere —gelecegi ongorebilen
insansi bir yasam formu- danisarak, zanlilari henuz
suc islemeden algilayabilecektir.

Biyoloji bilimlerinde halihazirdaki arastirmalar, dii-
slincelerimizde degisikliklere yol agmayi stirdirmek-
tedir. Disiplinlerarasi arastirmalar, genetik indirge-
meciligin degismezligini kabul etmek yerine, sosyo-
loglara, antropologlara, hukukeulara, akademik aras-
tirmacilara ve imaj kuruculara uzaniyor. Epigenetigin
hayatimizda oynadigi rol, hem genomumuzun, hem
beynimizin yogrulabilirligine dérnek olusturuyor. Epi-
genetik, bir genomun, “genetik anahtarlar”in ifadesini
etkileyen dissal etmenlerce nasil etkilendigine gon-
derme yapar. News-Medical.net sitesinde tanimlandi-
g1 bicimiyle, “epigenetik degisimler, beslenme diizeni,
yaslanma, stres ya da ¢evre kosullarindan kaynakla-
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ing a sculpture without touching the material, or mov-
ing a computer curser with a thought. Imagine a robot
that can write poetry and make drawings which re-
late to discourses in Madernism. Imagine seeing dif-
ferent parts of your brain light up on a screen de-
pending on whether you are smelling something,
looking, speaking or lying. Recent technology such as
functional magnetic resonance imaging or fMRI now
allows us to view the brain in real time. While Roent-
gen's discovery of X-rays in the 19" century also
brought forward many mystical explanations for oth-
er “astral planes” of consciousness such as mind-
reading, "brain fingerprinting,” -a contraversial new
technology- is being explored as a defense tool in the
legal system. Its supporters contend that the brain
encodes all information through experience and thus
this technology can assess a subject’s innocence or
guilt. As in Steven Spielberg's Minority Report, a sci-
ence fiction film which takes place in 2054, a police
force could apprehend criminal suspects before they
commit a crime by consulting the pre-cogs, a human-
oid life form capable of forecasting the future.

Current research in the biological sciences continues
to bring about changes in belief. Rather than accept
the fixity of genetic reductionism, interdisciplinary
research reaches out to sociologists, anthropolo-
gists, lawyers, research scientists and image-mak-
ers. The role epigenetics plays in our life exemplifies
the plasticity of our genome as well as our brain. Epi-
genetics refers to the way a genome is affected by
external factors influencing the expression of “genet-
ic switches." As defined by News-Medical.net “epi-
genetic changes are chemical modifications to genes
that result from diet, aging, stress, or environmental
exposures.” As a further example, neuroscientist Da-
vid Sweatt talks about this shift from genomics to
epigenetics: "We've discovered that a component of
the mechanisms that allow you to learn a piece of in-
formation and put it in long-term memory represents
a change in the actual three-dimensional structure of
the brain. That's fascinating; it would really have
sounded like science fiction five years ago.™®



nan kimyasal degisimlerdir”. Ek bir 6rnek olarak, no-
robilimci David Sweatt genom biliminden epigenetige
dogru bu degdisimden soz eder: “Sunu kesfettik: Bir
bilgi parcasini 6grenmemizi ve onu uzun siireli belle-
ge koymamizi saglayan mekanizmalarin olusturucu
bir 6gesi, beynin gercek lic boyutlu yapisinda bir degi-
simi temsil eder. Bu olagantsti bir sey: bes yil 6nce
olsa, bilimkurgu gibi gelirdi kulaga.”®

Bu sergideki sanatgilarin hepsi, kiltlrdeki teknolojik
degisimleri ve bunlarin imge olusturma yetilerini ele
almaktadirlar. Algoritmik hesaplama aygitlarindan
hizli prototip taramasina ve dis kaynak kullanimina,
yapay yasam programlarina, yeni yazilima uzanan bir
yelpazede, kitle iletisim aracglarinin yon verdigi bir
toplumda teknoloji ile giizel sanatlarin yolu kesisme-
yi slrdUrdyor. Optik aygitlardan ve
obscura'lardan video, film ve televizyona, sentetik ve
akrilik boyalara, teknolojideki ilerlemeler cesitli di-
siplinleri kusatiyor. Bir kliresel yayilma caginda yeni
garintileme teknolojileri, bilgi cagindaki bilim ve sa-
natla bulusuyor. Sanatgilar her zaman ¢adlarinin bi-
lim ve teknolojisine biiylik bir ilgi duymuslardir. Bir-
kag¢ modernistin adini saymak gerekirse, Edvard
Munch, Paul Klee, Salvador Dali, Franz Kupka, yapit-
larinda biyolojiden kaynaklanan bilimsel metaforlari
kullanmislardir. Damien Hirst ve Mark Quinn gibi Bri-
tanyali sanatcilar ve Amerikali sanatci Mark Dion,
baslangigta laboratuvarda kullanilmak lzere hazir-
lanmis yerlestirme formatlarindan —formaldehitte
korunan hayvanlardan insan DNA'sina ve ilging seyle-
rin yer aldigi dolaplara- bircogunu kullanmislardir.

camera

Bu sergi, zihin ile beden arasindaki baglantilardan
yararlanan sanatgilar bir araya getirmektedir. Noro-
nu gergcek zamanda gérintiileme, gerek sanatta, ge-
rek bilimde baska girisimlere zemin hazirlamistir.
Guzellik, ozglinlik, sahihlik, taklit, algilama ve benze-
ri kavramlar, gorsel sanatlarda sdylemleri sorgula-
maya ve glindem maddesi olusturmaya devam et-
mektedir. Sanal gerceklikten zenginlestirilmis ger-
ceklige, Photoshop yazilimina, gercedi kurmacadan
ayirma ydnltndeki insani becerimiz daha da dikkatli
ve dogru analiz gerektiriyor. Sanatin elestirel bir kur-

All of the artists in this exhibition are engaged with
technological shifts in the culture and their capacity
for image-making. From algorithmic computations
devices to rapid prototype scanning and outsourcing,
from artificial life programs to novel software, tech-
nology and the arts continue to intersect in a media-
driven society. From optical devices and camera ob-
scuras to video, film and T.V to synthetic pigments
and acrylic paints, advances in technology migrate
between disciplines. In an age of global expanse, nov-
el visualizing technologies join science and art in an
information age. Artists have always been attracted
to the science and technology of their time. Edvard
Munch, Paul Klee, Salvador Dali, Franz Kupka, to
name a few Modernists, employed biologically de-
rived scientific metaphors in their ceuvre. British art-
ists like Damien Hirst and Mark Quinn and American
artist Mark Dion have utilized many of the installation
formats originally dedicated to laboratory practice
ranging from animals in formaldehyde, vials of hu-
man DNA, and cabinets of curiosities.

This exhibition summons artists perusing the con-
nections between corporeality and consciousness.
Imaging the neuron in real time has set the stage for
inventive practices in both art and science. Concepts
such as beauty, originality, authenticity, mimicry, per-
ception and the like continue to haunt discourses in
the visual arts. From virtual to enhanced reality, or
Photoshop software, our human ability to separate
fact from fiction requires even more careful and ac-
curate analysis. Art's dexterity in assuming the guise
of a critical fiction brings to the culture at large inven-
tive ways of expressing what lies beneath traditional
formats. It is art's uniqueness and potential for re-
flection that bring us closer to our task of being Fun-
damentally Human.
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Life in Locked-in Syndrome" Intensive Care Medi-
cine, 2008, Section XXII, 881-890, DOI: 10.1007/978-
0-387-77383-4_80 "Pseudocoma” or locked-in
syndrome was first described by Plum and Posner
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maca kiligina biirinme konusundaki yetenedgi, genel
olarak kiiltire geleneksel formatlarin altinda yatan-
lari sdze dokmenin yeni yollarini getiriyor. Bizi Temel-
de Insan olma gdrevimize yaklastiran, sanatin ben-
zersizlik ve kendi tizerine distinme gibi nitelikleridir.

Notlar

1 Bkz. M.A, Bruno, F. Pellas and S. Laurey “Quality of
Life in Locked-in Syndrome” Intensive Care Medi-
cine 2008, Section XXIl|, 881-890, DOI: 10.1007/978-
0-387-77383-4_80 "Pseudokoma” ya da ice kilit-
lenme sendromu ilk kez Plum ve Poster 1966 [2]'de
betimlenmistir. ice kilittenme sendromlu hasta,
biitliniyle bilinglidir, ama dis dinyayla etkilesim
cok sinirlidir. Genellikle —ama her zaman degil-
beyin sapinda bu rahatsizliga yol agan lezyonun
anatomisi o niteliktedir ki, hastalar iletisim kur-
mak icin yalnizca dikey g6z hareketlerinden ve g6z
kirpmadan yararlanabilirler. “ice kilittenme send-
romlu hasta’nin ilk ornegi, 1854'te, Alexandre
Dumas'nin Monte Kristo Kontu romaninda betim-
lenmistir. Birkag yil sonra, Zola Therese Raquin'de,
inme inmis ve “oli bir bedene canli canli gémiil-
miis”, ama goz hareketleriyle iletisim kurabilen bir
kadini anlatiyordu. Demek ki, Dumas ile Zola, ice
kilittenme sendromunu tip camiasindan dnce be-
timlemis oluyorlardi.

2 Beyin-Bilgisayar Arabirimleri (BCl), bilgisayar im-
lecini diisiinceyle hareket ettirsinler diye felcli in-
sanlar i¢in gelistirilmis aygitlardir.

3 http://www.ted.com/talks/lang/eng/jamie_hey-
wood_the_big_idea_my_brother_inspired.html

4 Gerald Edeleman, Neural Darwinism: The Theory
of Neural Group Selection, Basic Books, 1987

5 http://www.ted.com/talks/dan_dennett_on_our_
consciousness.html, http://www.patientslikeme.com

6 George Lakoff, “The Neural Theory of Metaphor”,
The Cambridge Handbook of Metaphor and Tho-
ughticinde, yay. haz. Raymaond W. Gibbs, Jr,, Camb-
ridge University Press, 2008, s. 17

7 Agy.,s. 18

8 A.gy.s. 21

9 www.stanford.edu/class/history13/.../brainpa-
ges/brain.html

48

in 1966 [2]. The patient with locked-in syndrome is
fully conscious but interaction with the external
world is very limited. Usually, but not always, the
anatomy of the responsible lesion in the brainstem
is such that locked-in syndrome patients are left
with the capacity to use vertical eye movements
and blinking to communicate. The earliest exam-
ple of a 'locked-in patient’ was described in 1854 in
Alexandre Dumas’'s novel "The Count of Monte
Cristo”. Some years later, Zola described a woman
who was paralyzed and "buried alive in a dead
body” but could communicate via eye movements
in his book Therese Raquin. Dumas and Zola thus
described the locked-in syndrome before the
medical community did.

2 Brain-Computer Interfaces (BCl) are devices de-
veloped for paralyzed people to move a computer
cursor with a thought.

3 http://www.ted.com/talks/lang/eng/jamie_hey-
wood_the_hig_idea_my_brother_inspired.html

4 Gerald Edeleman, Neural Darwinism: The Theory
of Neural Group Selection, (Basic Books, 1987)

5 http://www.ted.com/talks/dan_dennett_on_our_
consciousness.html, http://www.patientslikeme.
com

6 George Lakoff, "The Neural Theory of Metaphor” in
Raymond W. Gibbs, Jr., The Cambridge Handbook
of Metaphor and Thought, Cambridge University
Press, 2008, p.17

7 lbid, p. 18

8 Ibid, p. 21

9 www.stanford.edu/class/history13/.../brainpag
es/brain.html

10 See Pietro Corsi, The Enchanted Loom: Chapters in
the History of Neuroscience Oxford University
Press, 1991, Rita Levi-Montalcini, The Enchanted
Loom (forward)

11 George S. Rousseau, Nervous Acts: Essays on Lit-
erature, Culture and Sensibility, Palgrave Macmil-
lan, 2004, p. 26

12 Sebastian Seung, “Connectomics: Tracing the
Wires of the Brain" pp. 67-77 in Dan Gordon, Editor,
Cerebrum 2009: Emerging ldeas in Brain Science,
New York, Washington, D.C.: Dana Press



10 Bkz. Pietro Corsi, The Enchanted Loom: Chapters
in the History of Neuroscience, Oxford University
Press, 1991, Rita Levi-Montalcini, The Enchanted
Loom (Ons6z)

11 George S. Rousseau, Nervous Acts; Essays on Li-
terature, Culture and Sensibility, Palgrave Macmil-
lan, 2004, s. 26

12 Sebastian Seung, “Connectomics: Tracing the Wi-
res of the Brain” s. 67-77, Cerebrum 2009: Emer-
ging Ildeas in Brain Science iginde, yay. haz. Dan
Gordon, New York, Washington, D.C.: Dana Press

13 William Everdell, The First Moderns: Profiles in the
Origins of Twentieth Century Thought, Chicago:
University of Chicago Press, 1997, s. 101

14 Javier DeFelipe, Cajal’s Butterflies of the Soul: Sci-
ence and Art, USA: Oxford University Press, 2009

15 Shelley Wood Cordulock, Edvard Munch and the
Physiology of Symbolism, New Jersey: Fairleigh
Dickinson University Press, 2002, s. 15, s. 54

16 Kirk Varnedoe, Northern Light: Realism and
Symbolism in Scandinavian Painting, 1880-1910,
New York: Brooklyn Museum, 1982
Beynin yatay kesiti, farkli bolgelerde skleroz ada-
ciklari goriliyor. "Munch ve Berlin'deki ¢cevresi, no-
roloji ve psikolojiyi maddi bilim ile mistisizmin ke-
sisme noktalari olarak coskuyla karsiliyorlardi. Bu
kisiler, bilingdisina iliskin kendi Romantik kuramla-
riicin sinir lifleriyle ve beyin kesitleriyle ilgili teknik
dili ve tip resimlerini benimsemislerdi.”, s. 196

17 Georges Didi-Huberman ve Alisa Hartz, Invention
of Hysteria: Charcot and the Photographic Iconog-
raphy of the Salpetriere, The MIT Press, 2004

18 George Lakoff ve Mark Johnson, Philosophy in the
Flesh: The Embodied Mind and Its Challenge to
Western Thought, Basic Books, 1999

19 Arnold Modell, Imagination and the Meaningful
Brain (Philosophical Psychopathaology), The MIT
Press, 2006. 5. 27

20 Hans-Christian Adam, Eadweard Muybridge: The
Human and Animal Locomotion Photographs,
Taschen, cokdilli basim, 2010

21 Bkz. Switch-A Conversation with Michael Joaquin
Grey http://switch.sjsu.edu/mambo/switch23/a_
conversation_with_michael_joaquin_grey.html;

13 William Everdell, The First Moderns: Profiles in the
Origins of Twentieth Century Thought, Chicago:
University of Chicago Press, 1997, p. 101

14 Javier DeFelipe, Cajal's Butterflies of the Soul: Sci-
ence and Art, USA: Oxford University Press, 2009

15 Shelley Wood Cordulock, Edvard Munch and the
Physiology of Symbolism, New Jersey: Fairleigh
Dickinson University Press, 2002, p. 15, p. 56

16 Kirk Varnedoe, Northern Light: Realism and Sym-
bolism in Scandinavian Painting, 1880-1910 New
York: The Brooklyn Museum, 1982. Horizontal sec-
tion of the cerebrum, displaying the islets of scle-
rosis in different regions. "Munch and his circle in
Berlin hailed neurology and psychology as points
of convergence between material science and
mysticism. They adopted technical language and
medical illustrations of nerve fibers and brain sec-
tions as emblems for their Romantic theories of
the unconscious.” p. 196

17 Georges Didi-Huberman and Alisa Hartz, Invention
of Hysteria: Charcot and the Photographic Iconog-
raphy of the Salpetriere, The MIT Press, 2004

18 George Lakoff and Mark Johnson, Philosophy in
the Flesh: The Embodied Mind and Its Challenge to
Western Thought, Basic Books, 1999

19 Arnold Modell, Imagination and the Meaningful
Brain (Philosophical Psychopathology) The MIT
Press, 2006. p. 27

20Hans—-Christian Adam. Eadweard Muybridge: The
Human and Animal Locomotion Photographs,
Taschen; Mul edition, 2010

21 See Switch-A Conversation with Michael Joaquin
Grey http://switch.sjsu.edu/mambo/switch23/a_
conversation_with_michael_joaquin_grey.html:
also see Saul Ostrow, Michael Joaquin at P.5.1 (re-
view), Art in America, November 2009

22 Dr. Richard Wingate is a neuroscientist at the Med-
ical Research Council Centre for Developmental
Neurology at King's College in London

23 See Richard Wingate and Marius Kwint, "Imagining
the Brain Cell: The Neuron in Visual Culture” Na-
ture Reviews Neuroscience, Volume 7, September
2009, pp. 745-751

24 Joe Houston, "The Alchemical Forest” in Rona

49



ayrica bkz. Saul Ostrow, Michael Joaguin at P.S.1
(degerlendirme yazisi), Art in America, Kasim 2009

22 Dr. Richard Wingate, Londra King's College'da Geli-
simsel Noroloji Tip Arastirma Kurulu Merkezi'nde
bir norobilimcidir.

23 Bkz. Richard Wingate ve Marius Kwint, “Imagining
the Brain Cell: The Neuron in Visual Culture”, Nature
Reviews Neuroscience, Cilt 7, Eylil 2009, s. 745-751

24 Joe Houston, "The Alchemical Forest”, Rona Pon-
dick: Works/Werke 1986-2008 icinde, New York,
Salzburg: Internationale Sommerakademie fiir Bil-
dende Kunst, Salzburg; Galerie Thaddaeus Ropac;
Sonnabend Gallery, New York, 2006

25A.gy.

26 James Luther Adams, The Grotesque in Art and Li-
terture: Theological Reflections, Wm. B. Eerdmans
Publishing Co, 1997

27 Frances S. Connelly, Modern Art and the Grotes-
que, Cambridge University Press, 2009

28 http://www.sciencenetlinks.com/sci_update.
php?DociD=209

29 http://www.experimentaltvcenter.org/history/
groups/gtext.php3?id=34; http://www.radicalsoft-
ware.org/volume2nr5/pdf/VOLUME2NR5_0066.
pdf

30Bkz. Sarah Webb'in Kusursuz Aktarim Aracr: Fo-
tograf ve Gizli Bilimler sergisi (Metropolitan Sanat
Miizesi, New York, 27 Eyliil-31 Aralik 2005) lizerine
“The Medium's Message” (“Arag iletidir’) baslikli
yazisi, Afterimage, Mart-Nisan, s. 35-36

31 http://www.ted.com/talks/oliver_sacks_what_
hallucination_reveals_about_our_minds.html

32 Edward Shanken, "Animal, Vegetable, Mineral? He-
adless Two Headed Hydra or the Art of Michael
Rees”, Michael Rees'in 2x2x2 baski portfolyosu
icinde, Kemper Museum of Contemporary Art,
Kansas City, MO 2005; ayrica bkz. http://www.mic-
haelrees.com

33 Deborah Halber, Haber Muhabiri, MIT News. MIT
arastirmacilari, beyin hasari nedeniyle korlesmis
kemirgenlere yeniden gorme yetisini kazandiri-
yorlar. http://web.mit.edu/newsoffice/2006/brain-
fix.html

34 John Noble Wilford, “Full-Figured Statuette, 35,000
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Pondick: Works/Werke 1986-2008 New York, Salz-
burg: Internationale Sommerakademie fir Bil-
dende Kunst, Salzburg; Galerie Thaddaeus Ropac;
Sonnabend Gallery, New York, 2006

25 Ibid

26 James Luther Adams, The Grotesque in Art and
Literture: Theological Reflections, Wm. B. Eerd-
mans Publishing Co, 1997

27 Frances S. Connelly, Modern Art and the Gro-
tesque, Cambridge University Press, 2009

28 http://www.sciencenetlinks.com/sci_update.
php?DociD=209

29 http://www.experimentaltvcenter.org/history/
groups/gtext.php3?id=34; http://www.radicalsoft-
ware.org/volume2nr5/pdf/VOLUME2NRS5_0066.
pdf

30 See Sarah Webb's review "The Medium's Message”
of The Perfect Medium: Photography and the Oc-
cult, The Metropolitan Museum of Art, New York,
NY September 27-December 31, 2005. Afterimage
March-April 2006, pp. 35-36

31 http://www.ted.com/talks/oliver_sacks_what_
hallucination_reveals_about_our_minds.html

32 Edward Shanken, “Animal, Vegetable, Mineral?
Headless Two-Headed Hydra or the Art of Michael
Rees"” in Michael Rees, 2x2x2 print portfolio, Kem-
per Museum of Contemporary Art, Kansas City, MO
2005; also see http://www.michaelrees.com

33 Deborah Halber, News Office Corespondent, MIT
News, MIT researchers restore vision in rodents
blinded by brain damage. http://web.mit.edu/new-
soffice/2006/brainfix.html

34 John Noble Wilford, "Full-Figured Statuette, 35,000
Years Old Provides New Clues to How Art Evolved,”
The New York Times (Global Editions) May 13, 2009

35 Leonid L. Moroz, “On the Independent Origins of
Complex Brains and Neurons” Brain, Behavior and
Evolution, Volume 74, No. 3 2009, pp. 177-190. Sci-
entists find sea sponges share human genes;
http://sciencedaily.com "Origins of Nervous Sys-
tem Found in Genes of Sea Sponge.” June 7, 2007

36 "Origin of nervous System Fiund in Genes of Sea
Sponge.” ScienceDaily, June 7, 2007

37 See Situationist International: Detourmement, An-



Years Old Provides New Clues to How Art Evolved”,
The New York Times (Global Editions), 13 Mayis 2009

35 Leonid L. Moroz, "On the Independent Origins of
Complex Brains and Neurons”, Brain, Behavior and
Evolution, Cilt 74, Sayi 3, 2009, s. 177-1%90
Bilim adamlari, deniz slingerlerinde insan genleri
oldugunu buldular; http://sciencedaily.com "“Ori-
gins of Nervous System Found in Genes of Sea
Sponge.” 7 Haziran 2007

36“Origin of nervous System Found in Genes of Sea
Sponge.” ScienceDaily, 7 Haziran 2007

37 Bkz. Situationist International: Detourmement,
Anti-Art, Lettrism, Psychogeography, Letterist In-
ternational, Gruppe Spurr. Books LLC (tarih yok)

38 Bkz. Leonel Moura ve Henrique Garcia Pereira,
"Addressing Collective Robotics in Artistic Terms”
leanel.moura@mail.telepac/pt ve hpereira@alfa.
ist.utl.pt/~cvrm/staff/hgp.hrml

39 Leonel Moura ile e-posta yazismasi

40 J. David Sweatt, Mechanisms of Memory, Acade-
mic Press, 2003

41 "Beynin parmak izini alma, yalnizca suglu bir kisi-
nin sahip olabilecegi 'suglu bilgisi'ni ya da bellegini
suclu oldugu iddia edilen kisi Uzerinde test eder.
Fonksiyonel manyetik rezonans gorlntilemenin
(fMRI) kullanildigr 6teki suclu arastirma bicimleri,
yalan soylemenin ve dogruyu soylemenin beynin
farkli alanlarinda faaliyet gosteren secik aktivitey-
le baglantill oldugu varsayimina dayanir”. Wiley -
Blackwell (24 Ocak 2010). Mind Reading, Brain Fin-
gerprinting and the Law. ScienceDaily. Erisildigi
tarih: 20 Subat, 2011

42 Suzanne Anker ve Dorothy Nelkin, The Molecular
Gaze: Art in the Genetic Age, NY: Cold Spring Har-
bor Laboratory Press, 2004

Kaynakg¢a

Anker, Suzanne (yay. haz.), Visual Culture and Biosci-
ence, The Center for Art, Design and Visual Culture,
University of Maryland and Cultural Programs of the
National Academy of Sciences, Washington, D.C., 2009
Bijvoet, Marga, Art as Inquiry: Towards New Collabo-
rations Between Art, Science and Technology, New
York: Peter Lang, 1997

ti-Art, Lettrism, Psychogeography, Letterist Inter-
national, Gruppe Spurr. Books LLC (undated)

38 See Leonel Moura and Henrique Garcia Pereira,
"Addressing Collective Robotics in Artistic Terms”
leonel.moura@mail.telepac/pt and hpereira@alfa.
ist.utl.pt/~cvrm/staff/hgp.hrml

39 E-mail correspondence with Leonel Moura.

40 J.David Sweatt, Mechanisms of Memory, Academic
Press, 2003

41 "Brain fingerprinting purportedly tests for 'guilty
knowledge, or memory of a kind that only a guilty
person could have. Other forms of guilt detection,
using functional magnetic resonance imaging
(fMRI), are based on the assumption that lying and
truth-telling are associated with distinctive activi-
ty in different areas of the brain.”" Wiley - Blackwell
(2010, January 24). "Mind Reading, Brain Finger-
printing and the Law". ScienceDaily. Retrieved
February 20, 2011,

42 Suzanne Anker and Dorothy Nelkin, The Molecular
Gaze: Art in the Genetic Age, NY: Cold Spring Har-
bor Laboratory Press, 2004
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Suzanne Anker, sanat ve biyoloji bilimlerinin
kesisme noktasinda galisan bir gérsel
sanatgi ve kuramcidir. Dijital heykel ve
yerlestirmeden biylk boy fotograflara ve
LED isiklari altinda biiyliyen bitkilere uzanan
cesitli aktarim ortamlarinda calismaktadir.

Anker'in yapitlari ulusal ve uluslararasi
miize ve galerilerde sergilenmistir. Bunlarin
arasinda Walker Sanat Merkezi, Minneapolis;
Smithsaonian Enstitiisi ve Phillips
Koleksiyonu, Washington; New York P.S. 1
Cagdas Sanat Merkezi; J. Paul Getty Miizesi,
Los Angeles; Medizinhistorisches Museum
der Charite, Berlin; Kiltir Arastirmalari
Merkezi, Berlin; Pera Miizesi, istanbul ve
Ulusal Modern Sanat Miizesi, Kyoto yer alir.
Sanatcinin kitaplari arasinda, sosyolog
Dorothy Nelkin ile yazdigi, 2004'te Cold
Spring Harber Laboratory Press tarafindan
yayinlanan The Molecular Gaze: Art in the
Genetic Age (Molekiiler Bakis: Genetik
Cagda Sanat) ve Maryland Universitesi ile
Washingten Ulusal Bilimler Akademisi
tarafindan ortaklasa yayimlanan Visual
Culture and Bioscience (Gorsel Kiiltir ve
Biyobilim) sayilabilir. Anker'in yazilari, Art
and America, Seed Magazine, Nature
Reviews Genetics, Art Journal, Tema Celeste
ve M/E/A/N/I/N/G'de yayinlanmus; isleri,
New York Times, Artforum, Art in America,
Flash Art, Nature, The Economist ve
Newsweek gibi yayinlarda yer alan
arastirma ve makalelere konu olmus;
Barbara Maria Stafford, Dona Haraway ve
Martin Kemp metinlerinde onun
yapitlarindan soz etmislerdir. Anker, yirmi

hollim stren Bio Blurb adli sovun

uzanne Anker

sunuculugunu da yapmistir. WPS1 Sanat
Radyosu'nun (www.wpsl.org) New York'taki
Modern Sanat Miizesi isbirligiyle hazirladig
bu internet radyo programi Alana Heiss'in
www.artonair.org sitesinde arsivienmistir,
Anker, bircok kurumda konusmalar da
yapmistir: Kraliyet Dernedi, Londra;
Cambridge Universitesi; Yale Universitesi;
Londra Ekonomi Okulu; Max-Planck
Enstitiisi: Leiden Universitesi: Hamburger
Bahnhof; Courtauld Sanat Enstitusd, Londra;
Banff Sanat Merkezi, Alberta, Kanada.

New York'taki School of Visual Arts Glizel
Sanatlar Bélimii'niin 2005'ten bu yana
baskanligini yapan Suzanne Anker, bolimin
yeni dijital girisimi i¢cinde, geleneksel ve
deneysel kitle iletisim araglarini yan yana

kullanmay slirdiirmektedir.

Suzanne Anker is a visual artist and theorist
working at the intersection of art and the
biological sciences. She works in a variety
of mediums ranging from digital sculpture
and installation to large-scale photography,
and plants grown under LED lights.

Her work has been shown both nationally
and internationally in museums and
galleries including the Walker Art Center,
Minneapolis; the Smithsonian Institution and
the Phillips Collection, Washington, DC; P.5. 1
Contemporary Art Center, New York; the

J. Paul Getty Museum, Los Angeles; the
Mediznhistorisches Museum der Charite,
Berlin; the Center for Cultural Inquiry,
Berlin: the Pera Museum, istanbul and the
National Museum of Modern Art, Kyota. Her

d. 1946, New York, Amerika Birlesik Devletleri| b. 1946, New York, United States
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books include The Molecular Gaze: Art in the
Genetic Age, co-authored with the late
sociologist Dorothy Nelkin, published in
2004 by Cold Spring Harbor Laboratory
Press, and Visual Culture and Bioscience,
co-published by University of Maryland and
the National Academy of Sciences in
Washington, D.C. Her writings have
appeared in Art and America, Seed
Magazine, Nature Reviews Genetics, Art
Journal, Tema Celeste, and M/E/A/N/I/N/G.
Her work has been the subject of reviews
and articles in The New York Times,
Artforum, Art in America, Flash Art, Nature,
The Economist and Newsweek, and has
been cited by Barbara Maria Stafford, Donna
Haraway and Martin Kemp in their texts.
She has hosted twenty episodes of the Bio
Blurb show, an Internet radio program
originally on WPS1 Art Radio, in
collaboration with MoMA in New York (www.
wpsl.org.), now archived on Alana Heiss'
www.artonair.org. She has been a speaker
at the Royal Society in London; Cambridge
University; Yale University; the London
School of Economics; the Max-Planck
Institute; University of Leiden; the
Hamburger Bahnhof; The Courtauld Institute
of Art, London; Banff Art Center, Alberta,
Canada, and many others.

Chairing School of Visual Arts Fine Arts
Department in New York since 2005,
Suzanne Anker continues to interweave
traditional and experimental media into her

department's new digital initiative.



MRI Kelebek

2008

Suluboya kagid lizerine
15 dijital baski

Her biri 33x48,5 cm. /

Yerlestirme 150x175,5 cm.

MRI Butterfly

2008

15 digital prints on watercolor
paper

13x19 inches each /

Installation 59x49 inch

MRI Kelebek (video)
2009

Video animasyonu,
Edisyon no. 10
Degisken boyutlarda

MRI Butterfly (video)
2009

Video animation,
Edition of 10

Dimensions variable

o



Biota
201

Porselen, hizli prototip
Degisken boyutlarda

Biota
2011
Porcelain, rapid prototype

Dimensions variable
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Bir Baska Uzama Dair

20m

Naylon, elastik kordan, hizli
prototip heykel

Dedisken boyutlarda

Of Another Space

20m

Nylon, bungee cord, rapid
prototype sculpture
Dimensions variable
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Sanatgl ve akademisyen Andrew Carnie,
halen ingiltere’de, Southampton Universitesi
Winchester Glizel Sanatlar Okulu'nda ders
vermektedir, Kuzey Carolina, Warren Wilson
Universitesi'nde kimya ve resim, Durham
Universitesi'nde zooloji ve psikoloji 8grenimi
gormiis; ardindan Londra'da, Goldsmiths
College Giizel Sanatlar Bolumu'nu
bitirmistir. Lisansiistii derecesini Kraliyet
Sanat Okulu Resim Boliimi'nde tamamlayan
sanatci, 2003'te Kingston Universitesinde

gorev almistir,

Carnie'nin sanat, cogunlukla, yapitlarinin ilk
gelisme asamalarinda farkl alanlardan
bilim adamlariyla yogun etkilesimi icerir.
Bilim disi alanlara 6zgl fikirlerden yola
cikarak gelistirdigi farkl yapitlari da vardir.
Yapit cogunlukla, bzlinde zamani temel alir;
35 mm. slayt ya da videolarin karmasik
ekran dizenlemelerine yansitilarak i¢ ice
gecmis garintilerin olusturulmasi séz
konusudur. Karartitmis bir mekanda, tavana
asili ekranlardaki katmanli gérintiler bir
belirip bir yok olur; bu yolla olusan gorsel
sunum, izleyiciyi, dniinde asama asama
gelisen ve yavas yavas agilan anlatilar
yoluyla igine, genisleyen bir uzam ve zaman

duygusuna ceker.

Londra Bilim Miizesi, Rotterdam Doga Tarihi
Miizesi, Zlirih Tasarim Miizesi, Londra
Uluslararasi Af Orgiitii Merkezi, Londra
Hijyen ve Tropikal Tip Okulu, New York Exit
Art, Williams College Sanat Miizesi ve
Newcastle Great North Mizesi, Carnie'nin
yapitlarint sergiledigi mekanlar arasindadir.
ingiltere, Almanya ve Amerika'daki

Andrew

koleksiyonlarda da yer alan yapitlan
Londra‘'daki GV Art'ta dizenli olarak
sergilenmektedir. Sihirli Orman’in yeni statik
bir versiyonu, Londra‘daki Wellcome Vakfi

merkezine yerlestirilmistir.

Artist and academic Andrew Carnie is
currently part of the teaching team in Fine
Arts at Winchester School of Art, University
of Southampton, England. He studied
chemistry and painting at Warren Wilson
College, North Carolina, then zoology and
psychology at Durham University, before
starting and finishing a degree in Fine Art at
Goldsmiths College, London. He then
completed his Masters degree in the
Painting School, at the Royal College of Art.
He has continued as a practicing artist ever
since. In 2003 he was the Picker Fellow at
Kingston University.

His artistic practice often involves a
meaningful interaction with scientists in
different fields as an early stage in the
development of his work. Other works are
self-generated and develop from pertinent
ideas outside science. The work is often
time-based in nature, involving 35mm slide
projection using dissolve systems or video
projection onto complex screen
configurations. In a darkened space, layered
images appear and disappear on suspended
screens; the developing display absorbing
the viewer into an expanded sense of space
and time through the slowly unfolding

narratives that evolve before them.

Carnie

d. 1957, Londra, ingiltere | b. 1957, London, England
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His work has been exhibited at the Science
Museum, London, the Natural History
Museum, Rotterdam, the Design Museum,
Zurich, at Amnesty International
Headquarters London, at the School of
Hygiene and Tropical Medicine, London and
Exit Art, in New York, the Williams College
Museum of Art, and the Great North
Museum, Newcastle. He regularly exhibits
with GV Art in London. A new static version
of Magic Forest has been installed at the
Wellcome Trust headquarters, London. His
work is represented in collections in
England, Germany, and America.



Sihirli Orman
2002

Slayt goriintiileri
yerlestirmesi

4x3x7 m.

Magic Forest
2002
Slide dissolve installation

9.84x13.2x22 feet

61



New York ve East Hampton'da yasayan
Frank Gillette, Roma Katolik Kilisesi
rahibeleri ve Cizvitler tarafindan
yetistirilmistir. Columbia Universitesi'nde
felsefe, Pratt Enstitiisii'nde (New York)
resim 6grenimi goren sanatgl, Guggenheim,
Rockefeller ve Dare vakiflarindan burs
almis; ayrica, ABD Ulusal Sanat Burslar
kapsaminda kidemli sanatgilara verilen iki
burstan da yararlanmistir, 1984-1985 yillar
arasinda Roma'daki Amerikan Akademisi

misafir sanatei programina katilmistir.

Gillette'in ¢calismalari cok sayida dzel ve
kamu koleksiyonunda yer almaktadir;
bunlar arasinda New York Metropolitan
Sanat Mizesi, New York Modern Sanat

Miizesi, Whitney Amerikan Sanat) Mizesi,

Frank Gillette who lives and works in New
York and East Hampton, was educated by
Raman Catholic nuns and Jesuits. He
studied philosophy at Columbia University
and painting at Pratt Institute in New York.
He holds fellowships from the Guggenheim,
Rockefeller and Dare foundations, as well as
two senior fellowships from the National
Endowment for the Arts. He was appointed
Artist-in-Residence at the American

Academy in Rome between 1984-1985.

His work is in numerous private and
permanent public collections, among them
Metropolitan Museum of Art, New York;
Museum of Modern Art, New York; Whitney
Museum of American Art, New York;
Everson Museum of Art, Syracuse; Tate

New York; Everson Sanat Miizesi, Syracuse; Modern London; The Berkley Museum of Art,

Tate Modern, Londra; Berkeley Sanat California and the Museum of Contemporary
Miizesi, Kaliforniya ve Torino Cagdas Sanat Art, Turin, Italy.

Miizesi, italya sayilabilir.

Frank Gillette

d. 1941, New Jersey, Amerika Birlesik Devletleri | b. 1941, New Jersey, United States
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Sifir #108

2001

Arsiv kdgid: lizerine
miirekkep piiskiirtmeli yazici
ciktisi, cergeveli

112x152,5 cm.

Zero #108

2001

Ink jet print on archival paper,
framed

48x64.5 inch

Momento Mori

2001

Arsiv kagidi iizerine
miirekkep pliskiirtmeli yazic
ciktisy, cergeveli

112x152,5 cm.

Momento Mori

2001

Ink jet print on archival paper,
framed

48x64.5 inch
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Sifir #13
2001

Arsiv kagud: iizerine
miirekkep piiskiirtmeli yazici
giktist, cerceveli

112x152,5 em.

Zero #13

2001

Ink jet print on archival paper,
framed

4Bx64.5 inch
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Aperion #189

2002

Arsiv kagidi iizerine
miirekkep piiskiirtmeli yazici
ciktisi, cergeveli

112x152,5 cm.

Aperion #189%

2002

Ink jet print on archival paper,
framed

48x64.5 inch

Aperion #175

2002

Arsiv kagid iizerine
miirekkep piskiirtmeli yazici
ciktisi, cerceveli

112x152,5 cm.

Aperion #175

2002

Ink jet print on archival paper,
framed

48x64.5 inch
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Michael Joaquin Grey, son virmi yildir sapat,
bilim ve kitle itetisim araglarinin sinirlariyla
oynayan ve bunlari genisleten yapitlar
yaratiyor. Grey'in arastirmalari, dogal ve
karmasik sistemlerle badlantili olarak
yasam, dil ve bigimin gelismesi ve kokeni
gevresinde doner. Yapitinda doga
olgularindaki ve kiiltiirdeki kritik anlar
isler: benzeri sekilde, madde, enerji,
davranis ve anlam arasindaki on-baglanti ve
degisim konularini ele alir. Grey'in diyalogu,
dinyamizda gegcmisten bu yana
gozledigimiz, 6grendigimiz ve oynadigimiz
yaratici arag ve siireclerin epistemolojik ve
pedagojik sinirlarini gdzden gecirir.

Grey'in sanatsal irdelemeleri, Zoob'u
bulmasina yol agmistir; Zoob, dinamik ve
canli sistemleri taklit eden bir modelleme
sistemi ve oyuncaktir. Yakin tarihli
calismalarinda, ses, hareket ve goriintii gibi
temel 6gelerle dijital sinema ve otonomik
cizim alanlarini irdeleyen Grey, Kaliforniya
Universitesi Berkeley'de genetik 6grenimi
gormiis, Yale Universitesi'nin Giizel Sanatlar

Bolimi'nden lisansistl derecesi almistir.

Grey'in yapitlari, diinyanin dort bir yaninda
sergilenmekte ve koleksiyonlarda yer
almaktadir: New York Modern Sanat Miizesi;
Los Angeles Cagdas Sanat Miizesi; Whitney
Amerikan Sanati Miizesi, New York; New
York Yeni Cadgdas Sanat Mizesi; Londra
Serpentine Galerisi; Chicago Cagdas Sanat
Miizesi: New York P.S. 1 Caddas Sanat
Merkezi; Fundacién Privada Sorigug,
ispanya: San Diego Cagdas Sanat Miizesi;
Miami Cagdas Sanat Miizesi; Milwaukee

Michael Joa

d. 1961, Amerika Birlesik Devletleri | b. 1961, United States
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Sanat Miizesi; Walker Sanat Merkezi;
Philbrook Sanat Miizesi; Tel Aviv Sanat
Miizesi; Norrtalje Konsthall, isveg; Helsinki
Kuzey Sanati Merkezi; Kunsthalle Loppem,
Belgika; Hannover Kunstverein; Kaliforniya
Berkeley Sanat Miizesi; Metro Pictures;
Margo Levin Galerisi; Gagosian Galerisi;
New York Jack Tiltan Galerisi; Koln Max
Hetzler Galerisi ve Sundance Film Festivali.
Grey, Petershurg Galerisi; Londra Lisson
Galerisi; New York Barbara Gladstone
Galerisi; Los Angeles Regen Projects; New
York Brooke Alexander Yayinlari; Kore ve
New York Bitforms Galerisi gibi mekanlarda
da kisisel sergiler agmistir.

For the past twenty years, Michael Joaguin
Grey has been creating work that plays with
and extends the boundaries of art, science,
and media. His investigations revolve
around the development and the origins of
life, language, and form -as related to
natural and complex systems. Critical
moments in natural phenomena and culture
are objects in his work, as are the
prepositional states of change between
matter, energy, behavior, and meaning.
Grey's dialogue engages epistemological
and pedagogical limitations of the creative
tools and processes we use to observe,

learn, and play in our world.

Grey's artistic exploration led to the
invention of Zoob, a modeling system and
toy that emulates dynamic and living
systems. Most recently he has been
exploring computational cinema and

autonomic drawing with sound, motion, and

video primitives. Grey received a B.S. from
U.C. Berkeley in Genetics and an M.F.A. from

Yale University.

Michael Joaquin Grey's work has been
exhibited and collected internationally:
Museum of Modern Art, New York; Los
Angeles Museum of Contemporary Art;
Whitney Museum of American Art, New
York: The New Museum of Contemporary
Art, New York; Serpentine Gallery, London;
Museum of Contemporary Art, Chicago; P.5.
1 Contemporary Art Center, New York;
Fundacidn Privada Sorigué, Spain; Museum
of Contemporary Art San Diego; The
Museum of Contemporary Art, Miami;
Milwaukee Art Museum; Walker Art Center;
Philbrook Museum of Art; Tel Aviv Museum
of Art; Norrtalje Konsthall, Sweden; Nordic
Art Center, Helsinki; Kunsthalle Loppem,
Belgium; Kunstverein Hannover; Berkeley
Art Museum; California; Metro Pictures;
Margo Levin Gallery; Gagosian Gallery; Jack
Tilton Gallery, New York; Galerie Max
Hetzler, Kéln; and the Sundance Film
Festival. Grey's work has been the subject
of solo exhibitions at Petersburg Gallery;
Lisson Gallery, London; Barbara Gladstone
Gallery, New York; Regen Projects, Los
Angeles; Brooke Alexander Editions, New
York and Bitforms Gallery, Korea and New
York.

quin Grey



Amerika Giizeli Zaman
2001-2004
Sinestetik Dijital Film,

bilgisayar, dijital projektdr,
stereo hoparlirler
Edisyon 2/5

Degisken boyutlarda

Miss American Time
2001-2004

Synaesthetic Computational
Film, computer, digital
projector, stereo speakers
Edition 2/5

Dimensions variable
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Yapay Kas Kasilmasi
{kavrayis hatasi)

1984-2001

Video, DVD, LCD ekran,
pleksiglas kutu, Edisyon 3/8
14x10x3,5 cm.

Artificial Muscle Contraction
{misconception)

1984-2001

Video, DVD, LCD monitor,
plexiglass case, Edition 3/8
5.5x4x1.25 inch



Erken Gelisme

1992

Ug boyutlu sinir ag
animasyonu gdriintilleri,
14 hiicre, mylar iizerine
balmumu

Her biri 51x38 cm.

Early Development

1992

3-D neural network
animation stills, 14 cells,
wax on mylar

20x15 inches each
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Leonel Moura, yapay zeka ve robothbilim
alanlariyla baglantili yapitlar veren Avrupali
bir sanatgidir. 2003'te ilk "Resim Cizen
Robotlar” toplulugunu yaratmistir; bu
robotlar, belirmis davranisa (emergent
behavior) dayali olarak 6zgiin sanat yapitlari
tiretebilmektedir. Moura, o zamandan bu
yana, her defasinda dncekilerden bagimsiz
ve karmasik ¢esitli sanat robotlari
iretmistir. Sanateinin New York'taki
Amerikan Doga Tarihi Miizesi'nde kalici bir
sergi icin lirettigi 2006 tarihli RAP (Robot
Aksiyon Ressam), st diizeyde yaratici ve
ozglin sanat yapitlari Uretebilmekte, yapitin
hazir olup olmadigdina karar verip, kolayca
ayirt edilebilen imzasint atabilmektedir.
2006 tarihli ISU (Sair Robot) ise, rastlantisal
siirler tretir; bu siirlerin Gslubu, Letrizm
akiminin ve Somut Siir'in Gslubuna ¢cok

benzer.

Sanatci, 2007'de, Alverca'da robotlara ve
yapay yasama ayrilmis itk mekan olan
Robotarium'u acmis; 2010°da, Sao Paulo'da,
Karel Capek'in yaptigi R.U.R."dan (Ressum
Evrensel Robaotlari) yola gikarak yarattig
oyun yazari robot versiyonunu (li¢ insan
oyuncuyla tiyatro oyunu sergileyen ii¢ robot)
seyirciyle bulusturmustur. Moura, Robot
Sanati ve Yapay Zeka Yaraticilig
konularinda cesitli kitaplar yazmis, 2009'da
Avrupa Yaraticilik ve inovasyon Elgisi olarak

atanmistir.

Leonel

d. 1948, Portekiz | b. 1948, Portugal
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Leonel Moura is a European artist who
works with artificial intelligence and
robotics. In 2003, he created his first swarm
of “Painting Robots,” able to produce
original artworks based on emergent
behavior. Since then he has produced
several artbots, each time more
autonomous and sophisticated. RAP
(Robotic Action Painter), 2006, created for a
permanent exhibition at the American
Museum of Natural History in New York, is
able to generate highly creative and original
art works, to decide when the work is ready
and to sign it, which it does with a distinctive
signature. ISU (The Poet Robot), 2006,
generates random poems, very much in the
style of the Lettrist Movement and of
Concrete Poetry.

In 2007 the Robotarium, the first zoo
dedicated to robots and artificial life,
opened in Alverca. In 2010, he presented in
Sao Paulo his version of the playwright
Karel Capek's R.U.R. (Rossum’s Universal
Robots), with three robots performing aside
three human actors. He is author of several
books dedicated to Robotic Art and Artificial
Creativity and has been appointed European
Ambassador for Creativity and Innovation in
2009.

Moura



SU_G_1

2010

Pleksiglas iizerine kalici
miirekkep ve akrilik

210x131 cm.

SU_G_1

2010

Permanent ink and acrylic
on plexiglass

82.7x51.2 inch
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SU_G_3

2010

Pleksiglas iizerine kalici
miirekkep ve akrilik
210x131 cm.

SU_G_3
2010

Permanent ink and acrylic
on plexiglass

82.7x51.2 inch



SU_G_é&
2010

Pleksiglas lizerine kalic
miirekkep ve akrilik

210x137 cm.

SU_G_6

2010

Permanent ink and acrylic
on plexiglass

82.7x51.2 inch
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New York'ta yasayan ve ¢alisan Rona
Pondick, New York, Queens Akademisi'nde
6grenim gormiis (1974), Yale Universitesi
Glizel Sanatlar Boliimii'nden lisantsti
derecesi almistir (1977). Sanatg, 1984'ten
bu yana diinyanin ¢esitli Ulkelerindeki mize
ve galerilerde kisisel sergiler dizenlemis;
aralarinda Whitney Bienali, Lyon Bienali,
Johannesburg Bienali ve Venedik Bienali'nin
de bulundudu gok sayida saygin grup
sergisine katilmistir. Calismalari, otuzdan
fazla kurumun koleksiyonunda yer alir,
agrnekle: Whitney Amerikan Sanat Miizesi,
New York; Morgan Kitiliphanesi ve Mizesi,
New York; Brooklyn Sanat Miizesi; Los
Angeles Sanat Miizesi; Cagdas Sanat
Miizesi, Los Angeles; Toledo Sanat Muzesi,
Ohio; New Orleans Sanat Miizesi; Heykel
Bahcesi, Louisiana; Claudine ve Jean-Marc
Salomon Cagdas Sanat Vakfi, Annecy,
Fransa; Ursula Blickle Vakfi, Kraichtal,
Almanya ve israil Miizesi, Kudiis.

Rockefeller Vakfi Bursu, Guggenheim Bursu,
Bogliasco Vakfi Bursu da dahil olmak lzere,
cok sayida 6diil ve burs alan Rona Pondick,
calismalarini Sannabend Galerisi (New York)
ve Thaddaeus Ropac Galerisi'nde (Paris/

Salzburg) sergilemektedir.

Lives and works in New York City, Rona
Pondick studied at Queens College, New
York (B.A. 1974) and at Yale University,
Connecticut (M.F.A. 1977). Since 1984 she
has had solo exhibitions of her work in
museums and galleries internationally.
Pondick has participated in numerous
prestigious group exhibitions including the
Whitney Biennial, Lyon Biennale,
Johannesburg Biennale, and Venice
Biennale. Her work is in the collections over
thirty institutions, including the Whitney
Museum of American Art, New York; The
Morgan Library & Museum, New York;
Brooklyn Museum of Art; Los Angeles
County Museum of Art; Museum of
Contemporary Art, Los Angeles; Toledo
Museum of Art, Ohio; New Orleans Museum
of Art, Sculpture Garden Louisiana;
Fondation Pour l'Art Contemporain Claudine
et Jean-Marc Salomon, Annecy, France;
Ursula Blickle Stiftung, Kraichtal, Germany
and The Israel Museum, Jerusalem.

Rona Pondick has received numerous
awards and grants, including the
Rockefeller Foundation Fellowship,
Guggenheim Fellowship, Bogliasco
Foundation Fellowship, among others and
exhibits with Sonnabend Gallery, New York
and with Galerie Thaddaeus Ropac, Paris/
Salzburg.

ona Pondick

d. 1952, New York, Amerika Birlesik Devletleri | b. 1952, New York, United States
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Cift Acelya
2003

Boyali bronz ve kayalar

71x38x35,6 cm.
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28x15x14 inch
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Kaygi Boncuklari
1999-2001

Bronz, Edisyon 3/é
4x5x61 em.

Worry Beads
1999-2001

Bronze, Edition 3/6
1.5x2x24 inch
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Agactaki Bas

2006-2008

Paslanmaz Celik, Edisyon 2/3
267x107x%4 cm.

Head in Tree

2006-2008

Stainless Steel, Edition 2/3
105x42.08x37 inch
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Michael Rees'in yapitlari, genis bir cesitlilige
uzanir, Rees, performans, animasyon, video,
yerlestirme, nesne heykeller, bilgisayar
yazilim programlari ve interaktif
diizenlemeler gibi 6geleri igeren genis bir

heykel pratigi icinde calismaktadir.

Rees, 2009'da Almanya'da Karlsruhe
sehrinde Zentrum fur Medien Kunst'ta (ZKM)
4 Uzeri 4 Putto Heykel ve Animasyon adl
calismasini sergilemistir. Ayrica,
Houston'daki Deborah Colton Galerisi'nde
kisisel heykel ve fotograf sergisi Mode!l
Davranis't agmistir. 2008'de Toplumsal
Nesne: Heykel ve Yazilim projesiyle Tribeca
Film Enstitiisti Rockefeller Kitle iletisim
Araclarini Yenileme Bursu'nu kazanmistir.
New York'taki Art Omi Ghent'te Fields
Heykel Parki'nda Dontisim: Ebu Garip
Torbasi adli sergiyi diizenlemistir. 1995'te
Whitney Amerikan Sanati Miizesi'nde,
20071'de BitStreams sergisinde yapitlarini
sergilemistir. Calismalari, New York
galerileri de dahil olmak Uzere 6zel ve
kamusal koleksiyonlarda yer alir. Amerika
Birlesik Devletleri, Almanya, Tlirkiye ve

ispanya'da sergilere katilmistir,

Aldigi burs ve ddiller arasinda Tribeca Film
Enstitiisii Rockefeller Kitle iletisim
Araclarini Yenileme Bursu, Yaratici Sermaye
Bursu, New Jersey Eyalet Meclisi Bursu,
ABD Glizel Sanatlar Bursu ve Almanya,
Diisseldorf'ta 6§renim gdrmesini saglayan
Deutscher Akademischer Austauschdienst

Bursu yer alir.

Rees'in, dijital sanat, genetik ve sanat,

Michae

cagdas kavramsal sanat gibi konulardaki
yazilari bircok arastirma kitabinda
yayinlanmis, kisisel sergileri Uzerine New
York Times, Art in America, Flash Art, Tema
Cleste, New York Arts, Sculpture Magazine
ve World Art gibi cesitli dergilerde
degerlendirme yazilari da cikmistir,

Michael Rees’'s work traverses a wide range
of activities and efforts. Rees works in a
broad continuum of sculptural practice
including performance, animation, video,
installation, sculptural objects, computer
software programs, and interactivity.

In 2009, Rees opened Putto 4 over 4
Sculpture and Animation at the Zentrum fur
Medien Kunst (ZKM) in Karlsruhe, Germany.
He also opened Model Behavior a one
person show of sculpture and photographs
at the Deborah Colton Gallery in Houston,
Texas. In 2008, Rees won a Rockefeller
Renew Media Grant at the Tribeca Film
Institute for the project Social Object:
Sculpture and Software. He exhibited
Converge: Ghraib Bag at The Fields
Sculpture Park at Art Omi, Ghent, New York.
He has shown at the Whitney Museum of
American Art in the 1995 Biennial and in
2001 in the exhibition BitStreams. His work
has been exhibited in New York galleries
and in private and public collections. It has
also been exhibited in Germany, Turkey, and
Spain.

Grants and awards have included Tribeca
Film Institute Rockefeller Renew Media

Grant, a Creative Capital Grant, New Jersey

| Rees

d. 1940, Kansas City, Amerika Birlesik Devletleri | b. 1960, Kansas City, United States
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State Council Grant, a National Endowment
of the Arts Grant, and a Deutscher
Akademischer Austauschdienst Grant for
Study in Dusseldorf, Germany.

His work has been written about widely in
numerous survey books, especially those
concerning digital art, genetics and art, and
contemporary conceptual art. His one
person shows have been reviewed in the
New York Times, Art in America, Flash Art,
Tema Cleste, New York Arts, Sculpture
Magazine, and World Art.



Ajna 2
2001

Stereolitografi reginesi,

cam dolap
15x20,5%x28 cm.

Ajna 2

2001

Stereolithography resin,
glass vitrine

6x8x11 inch

Ajna 3

2001

Stereolitografi reginesi,
cam dolap

15x20,5%x28 cm.

Ajna1

2001

Stereolitografi recinesi,
cam dolap

15x20,5x28 cm.

Ajna 1

2001

Stereolithagraphy resin,
glass vitrine

6x8x11 inch

Ajna 3
2001

Stereolithography resin,

glass vitrine
6x8x11 inch

e { i N,
gECE MRS == T e

79



80

Ajna 3 (yoney)

2011

Cergeveli yineysel baski
53,5x50 cm.

Ajna 3 (vector)

20M

Framed vector print
21x19.75 inch



Ajna Omurga Serisij 2
{yéney)

2001-2011

Cergeveli yoneysel baski
76x183 cm,

Ajna Spine Series 2 (vector)
2001-201M

Framed vector print

30x72 inch
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