Karadag Laboratory

Karadag Laboratory is at the forefront of cancer research, focusing on innovative diagnostic
and therapeutic methods for addressing lung and hematological malignancies. Recognizing
cancer as one of the most pressing health challenges of our time, the laboratory adopts a
multifaceted approach, integrating cutting-edge technologies and methodologies to enhance
patient outcomes. One of the lab’s major efforts is directed towards lung cancer, leveraging
integrative multiomics analysis to develop comprehensive systems for screening, early
diagnosis, monitoring, and treatment. This holistic approach aims to decipher the molecular
intricacies of lung cancer, enabling the identification of biomarkers and therapeutic targets that
can be translated into personalized interventions. The team has also established a robust
biobank of solid and liquid cancer patient samples, which serves as a critical resource for the
validation of biomarkers and the development of novel diagnostic and therapeutic tools. These
tools include immune-histochemistry kits and immunoassay systems, designed to identify

patients most likely to benefit from immunotherapy, a rapidly evolving field in oncology.

Beyond diagnostics, the laboratory has made significant strides in the development of
advanced therapeutic modalities. A notable achievement is the creation of a CD19-targeted
CAR-T cell therapy system, which has successfully reached the readiness stage for a Phase |
clinical trial. This therapy represents a promising avenue for the treatment of hematological
malignancies, particularly B-cell-related cancers. Additionally, the laboratory is advancing its
work on a BCMA-targeted CAR-T system, aiming to expand the scope of CAR-T cell therapies
to address multiple myeloma. These endeavors underscore the lab’s commitment to

harnessing the potential of cellular immunotherapy to revolutionize cancer treatment.

In parallel, the laboratory is pioneering the use of mesenchymal stem cells (MSCs) combined
with osteomimetic hydrogels for the treatment of bone defects, showcasing its expertise in
regenerative medicine. This innovative approach not only addresses a critical clinical need but
also demonstrates the lab’s ability to translate basic research into tangible medical
applications. The focus on personalized medicine extends further, with efforts to develop
biological drugs, vaccines, small molecules, and RNA-based therapeutics targeting specific
molecular pathways implicated in cancer progression. These initiatives are carried out in
collaboration with expert teams both within the institution and externally, ensuring a
multidisciplinary and integrative approach to problem-solving.

Through its comprehensive research program, Karadag Laboratory is setting new standards

in cancer research, aiming to deliver impactful solutions that bridge the gap between bench



and bedside. By combining a deep understanding of disease biology with technological
innovation, the laboratory is poised to make significant contributions to the fight against cancer,
improving the quality of life for patients and paving the way for future breakthroughs in

oncology.

Techniques Used in the Karadag Laboratory

1. High-Throughput Analytical Techniques
¢ Next-Generation Sequencing (NGS)
e Liquid Chromatography-Tandem Mass Spectrometry (LC-MS/MS)
2. Bioinformatics and Data Analysis
e Bioinformatics (Multiomics data integration and analysis)
3. Cellular Analysis and Sorting
e Fluorescence-Activated Cell Sorting (FACS)
e Flow Cytometry
4. Cell Culture and Model Systems
e Cell Culture (Primary cells and cell lines)
e 3D Tumor Models
e In Vivo Tumor Models
5. Molecular Biology Techniques
e Molecular Cloning
e Polymerase Chain Reaction (PCR)
¢ Real-Time PCR
6. Imaging Techniques
e In Vitro Imaging (Fluorescence, near-infrared, luciferase-based)
e InVivo Imaging
7. Antibody and Assay Development
e Monoclonal Antibody (mAb) Development
e Immunohistochemistry (IHC)
e Immunoassays
o Biosensors
8. Regenerative Medicine Applications
e In vitro: Colony-Forming Unit-Fibroblast (CFU-F)
e Invivo: Mouse defect model



Karadag Laboratuvari

Karadag Laboratuvari, kanser arastirmalar alaninda yenilikgi teshis ve tedavi yontemlerine
odaklanarak akciger ve hematolojik kanserlere yonelik ¢alismalariyla én plana ¢ikmaktadir.
Kanserin ¢cagimizin en 6nemli saglik sorunlarindan biri oldugunu kabul eden laboratuvar, hasta
sonuglarini iyilestirmeye yonelik ¢ok yonli bir yaklasim benimsemektedir. Laboratuvarin
onemli galismalarindan biri, akciger kanserine yoneliktir ve tarama, erken teshis, izleme ve
tedavi sistemlerini gelistirmek amaciyla battnlestirici multiomik analizlerden faydalanmaktadir.
Bu kapsamli yaklasim, akciger kanserinin molekuiler detaylarini anlamayi ve kisisellestirilmis
tedavi yaklasimlarina donustirulebilecek biyobelirtegler ve tedavi hedeflerinin belirlenmesini
amagclamaktadir. Arastirma ekibi, kati ve sivi kanser o6rneklerinden olusan glgli bir
biyobankayi da kurmus olup, bu biyobanka, biyobelirteclerin dogrulanmasi ve yenilikgi teshis
ve tedavi araglarinin gelistiriimesi igin kritik bir kaynak islevi gérmektedir. Bu araglar arasinda,
Ozellikle immuanoterapiden fayda saglayabilecek hastalari belirlemek icin tasarlanmis

immunohistokimya kitleri ve immunoassay sistemleri yer almaktadir.

Teshisin 6tesinde, laboratuvar ileri tedavi yaklagimlarinin gelistiriimesinde énemli ilerlemeler
kaydetmistir. Kayda deger basarilarindan biri, Faz | klinik deneme asamasina hazir olan CD19
hedefli CAR-T hticre tedavi sisteminin olusturulmasidir. Bu tedavi, 6zellikle B hiicresi ile iligkili
kanserler gibi hematolojik malignitelerin tedavisi icin umut verici bir yol sunmaktadir. Ayrica,
laboratuvar BCMA hedefli bir CAR-T sistemini gelistirme ¢alismalarini da sirdirmekte olup,
bu alanda ¢oklu miyelom gibi hastaliklara yonelik hiicresel immunoterapilerin kapsamini
genisletmeyi amaglamaktadir. Bu girisimler, laboratuvarin kanser tedavisinde devrim yaratma
potansiyeline sahip hicresel tedavi yaklasimlarini benimseme konusundaki kararlihgini

vurgulamaktadir.

Buna paralel olarak, laboratuvar, rejeneratif tip alaninda da éncl ¢alismalara imza atmakta ve
kemik defektlerinin tedavisi icin mezankimal kdk hicreler (MSC) ile osteomimetik hidrojel
kullanimini arastirmaktadir. Bu yenilikgi yaklasim, yalnizca &nemli bir Kklinik ihtiyaci
karsilamakla kalmayip, ayni zamanda laboratuvarin temel arastirmalari somut tibbi
uygulamalara donustirme konusundaki yetkinligini de gostermektedir. Kisisellestirilmis tibba
olan odaklanma, biyolojik ilaglar, asilar, kiigik molekiller ve kanser ilerlemesinde rol oynayan
belirli molekuler yollari hedefleyen RNA bazl tedavilerin gelistirimesi yéninde de devam
etmektedir. Bu girisimler, hem kurum igindeki hem de disindaki uzman ekiplerle is birligi icinde
gerceklestiriimekte olup, problemlerin ¢ézimiinde disiplinlerarasi ve butiinlesik bir yaklagimi

garanti altina almaktadir.



Kapsamli arasgtirma programiyla Karadag Laboratuvari, kanser aragtirmalarinda yeni
standartlar belirlemekte, laboratuvardan klinige kopri kuran etkili ¢oézimler sunmayi
hedeflemektedir. Hastalik biyolojisini derinlemesine anlamayi teknolojik yeniliklerle birlestiren
laboratuvar, kanserle mucadelede 6nemli katkilar saglamaya, hastalarin yasam kalitesini
artirmaya ve onkoloji alaninda gelecekteki atilimlar igin zemin hazirlamaya kararhdir.

Karadag Laboratuvari'nda Kullanilan Teknikler

1. Yuksek Verimli Analitik Teknikler
e Yeni Nesil Dizileme (NGS)
e Sivi Kromatografi-Tandem Kitle Spektrometrisi (LC-MS/MS)
2. Biyoinformatik ve Veri Analizi
o Biyoinformatik (Multiomik veri entegrasyonu ve analizi)
3. Hucresel Analiz ve Ayrigtirma
e Floresans Aktive Hiicre Siralama (FACS)
o Akis Sitometrisi
4. Hacre Kaltura ve Model Sistemleri
e Hucre Kultart (Primer hicreler ve hicre hatlar)
e 3D Tumodr Modelleri
e In Vivo TUmoér Modelleri
5. Molekdler Biyoloji Teknikleri
e Molekuler Klonlama
e Polimeraz Zincir Reaksiyonu (PCR)
o Gergcek Zamanli PCR (Real-Time PCR)
6. Goruntuleme Teknikleri
e In Vitro Goéruntlileme (Floresans, yakin kizilétesi, lUsiferaz tabanh)
e In Vivo Goérintileme
7. Antikor ve Test Gelistirme
e Monoklonal Antikor (mAb) Geligtirme
o immiinohistokimya (IHC)
o imminoassayler
e Biyosensorler
8. Rejeneratif Tip Uygulamalari
e In vitro: Koloni Olusturan Birim-Fibroblast (CFU-F)

¢ In vivo: fare defect modeli



