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The Mitochondria as a diagnostic and therapeutic tool
Tina Napso
Minovia Therapeutics

Mitochondria play key role in cellular respiration by being the main source of energy in cells.
The amount of mitochondria differs between cell types, relating to their energy demand and
physiological function. Apart from cellular energy, mitochondria have several other functions
including calcium level buffering, regulating various metabolic pathways, affecting innate
immune signaling and cellular apoptosis. Importantly, mitochondria expand their effect to the
organism’s physiology by regulating interactions between cells and tissues. Humans typically
known to be homoplasmic, meaning harbor one mtDNA genotype (from maternal source). In a
subset of mitochondrial disease patients that have mutations or deletions in the mtDNA, there
1s co-existence of both wild type and mutant mtDNA genomes within the same cell, a situation
known as heteroplasmy. The extent of heteroplasmy is known to differ between tissues within
the same individual and may vary over time. The level of heteroplasmy, as well as total mtDNA
copy number per cell, contributes to mitochondrial disease severity. Moreover, further human
diseases such as cancer and Parkinson, show heteroplasmy-shifting phenomenon as a potential
shaper of disease progression and treatment response. Natural aging also reported to have
heteroplasmy shift in specific tissues and cells.

Current treatment for mitochondrial diseases remains largely symptomatic and does not
significantly alter the course of the disease. Therapeutic strategies for mitochondrial disease
include the use of agents to enhance mitochondrial function or restore nitric oxide production
or enhance mitochondrial biogenesis and even include a few gene therapy strategies. At
Minovia, we developed novel approach of mitochondrial augmentation technology (MAT) in
which we use ex-vivo method that enables to enrich patient cells with healthy exogenous
mitochondria from human placenta. By using MAT, we hope to address the unmet need of these
serious and complex mitochondrial diseases.
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SV PPNN TIPONY YNIDNY 29PN9D YN NTDI XNN PYIN 20NN Y101 2770 NN DN1IID DXVPIPINK DINRN
951 WNINNN YD>TH-VT 92V )PP NIN DNAY MPOVN R7IT O NPIN XN OOMYNWNAN DX PPN TN .NNDN
M YNAD OVY NPINY KOV DMITHI-IT DIV .(Y¥I1NNI NN 09YS 10-50 1°2) NN MIPTNA XN
TPINAMPI ION OPTI-YT 92Y NPIND OOV DINNINDND TAN .DMIVIDY DIXRNN NN TIONY NI NN
(Saccharomyces cerevisiae) NSIND IV .NIYT NNIAN NITYL IMNOY JPINH NXIYTH NNNDNI 7ONIN
DMIPOYN DTN MPONNN THN .DXVPIPIRK DINNI DOWNINNDN D1NOPA D¥ONN IPNY TN NN NN
SV I NIPN) D) NATNN NI JPINND OV YD TH-1T 92w 712 NN 11 ,Mating type switching 120
Mating -n 900 9NN NN JPITA DOINN PN IR PONNY PHINN G102 1D IWARD) (NN 7PNIMPI
DYNNA NITIIDTHI-IT 12V PPIN DY Y930 MNP NN PIANDY NPMNIOTL PNIND ,1IPYY IWIRN type switching
ANPA WYY DD DNDYY DMINYN DN NPV MDY 90N YNT MY 2PYN .TTAN XNN NNI OMN
-1 PYNNY DMVINDIN VI DXOTNNN DIV T 90N DY DITHN AXP PON MDD 13 NTIAY MIVN .ONDT)
DYOTNNNN B2 MNI MRHND .qPCR ny¥prI ntya PHONNN MY )»any ,Mating type switching
Y DAPNN Q0N LTONNN PN TYNND DMIRNND 1921 MPNRN 1D DMININ ,0MVITIVD DI1T) MANP DIAPNN
NN 925 AUNX TIND 1910 MDY TN DOTNNNN DIXRNI YNNI 1PN Mating type switching-n Ynn
DMNND DN TN DRNIND OD>THIANTN I2VN DY NPXNN PONIN DY MYPNN NPV MY NYIN
I TONNN NN IIMVANN APYN TWANRD 1IN DY MDY NDYA TN ¥ POINN IPN TUNND .N»DIYIINI
NN

YO 1)-VT 12v , Saccharomyces cerevisiae ,qPCR ,Mating type switching : nnoan mon

The effect of stiffness of alginate-based hydrogels on T-cell activation and
proliferation
Sumaya Kaiyal
Mentor: Prof. Joshua M. Grolman, Bio-Mechanical Materials lab, Faculty of Material Science,
Technion, Haifa
College Supervisor: Prof. Sarit Sivan, Braude College, Karmiel

Adoptive T cell therapy (ACT) utilizes ex-vivo expansion of autologous tumor-infiltrating lymphocytes
and reintroduction into the body as highly effective cancer therapy. ACT has shown great efficacy in
the treatment of blood cancers, but low efficiency in solid tumors, such as multiple myeloma and
myeloid malignancies. T-cell expansion is usually performed on a synthetic system using the
presentation of CD3 and CD28 to mimic antigen presenting cells (APCs) to induce T-cell activation and
proliferation signalling. A present challenge in ACT is developing a reliable and expandable production
of T-cells. An approach for expansion is changing the mechanical properties of the substrate as T-cells

can sense mechanical changes in tissue and respond accordingly.

In this project, we study the effect of stiffness on cell proliferation and migration using 3D culturing in
soft alginate hydrogels. This project also aims to understand cell mechano-memory; this means if cells
exhibit preference to the substrate they were first encapsulated in and whether it affects their
proliferation and migration when exposed to substrates of different stiffnesses. Preliminary results
show that cell exhibit mechano-memory by showing a preference to the substrate they were first
encapsulated in; this was most prevalent in 3kPa gels as compared to 6kPa gels, while the highest
proliferation rate was found in seeding into 6kPa gels on ékPa gels. These initial results show that it is
preferable to proliferate cells in stiffer substrates to program the invasion to stiffer substrates similar to

cancer.
Key words: Adoptive T cell therapy, Young’s Modulus, Rheology, Mechanical memory
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Microbial Source Tracking NV WA MNPXIN PN DN HY ONIVP YPI INMNIN DN NN DY NANIN
(Most MPN nvw 5v 910w n»na1y MST ©dysann 0900 12 NMVpnn Dy 5w S1d o0py na [, (MST)
NODIIN NMLDLLD NVYW XN MPN NV .OIMPT NPN NNOXDY NRD MST nvIwIProbable Number)
NIVONNDY NP DLW XN MST NVIYWY,NNMNTI DPNNIN DMINDIP KW NIVIVHD NN NPTIAN OINN
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