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Development of a sealant formulation resistant to the challenging physiological
environment of the pancreas

Michal Tafla
Mentor: Amir Hadid, VP R&D LifeBond, Caesarea Industrial Park
College Supervisor: Dr. Eran Bosis, Ort Braude College, Karmiel

Distal Pancreatectomy (DP) is a surgical operation that is often required as a result of malignant lesions,
trauma and disease in the pancreas. Unfortunately, more than 30% of the operations result in leakage
of pancreatic enzymes, leading to severe complications and even mortality. Our aim was to develop a
dry formulation sealant prototype with high resistance to the digestive enzymes produced in the
pancreas. After a comprehensive literature review, eight different prototypes were developed and
produced in-house. The prototypes were composed of two layers: a gelatin-based foam allowing
adhesion to the tissue and a film layer providing a seal. They were evaluated in vitro for sealing
performance and resistance to digestive enzymes. One prototype, a gelatin film coated by a
polysaccharide, provided high stability in a medium containing pancreatic enzymes, mimicking the
challenging environment of the pancreas. These results provide a promising direction that can be
implemented in the future to prevent pancreatic leakages.

Keywords: pancreas, sealing, pancreatic enzymes, distal pancreatectomy.

79023 59913 ATIND 7N HY NOINNI 937 329NN HY MIEPMVINY 9PN
9189577 )13 TYN NN NINY

01N N
1893 DTV, Y200 DYV DINIOY ,NON910) MR NYAN I N : NN
YN ,NTINIA VN NOTINY MNTPNRD 1Y9919D , 003N 12 199 174 : NN

192NN MDY .DYWONRIYIN DIIXD (DMIIN) DMV MPTY PIVYIA INYD P2 NP DINIVY NIaN
DDA IWRD NNNX NIIVNI T HYNT ,01I .18 NTY 2WINI VAV HYSNI NYXINHD MPPN DINNA
PNIN TONN . NONRM NPIRD NIYIY ,D¥9D2 NINDNN DD DIVNVN 12 YTID? PO YSINN MDIYIN
, DYDAV : MYNNNI WYY NIPAN .OY9NT MINDN MDOND NIPAN PIND AP ITOP N Dyona
NPDOLPOAN NNIND NPNIPIPM MPITAD TYNN DY HOMIY DT D) DNLYN )PPNIY ATP mpr1a
NNMP OO MY NINYNI NOYIND TIVIND DYINN WITI ININKD .7PIVD NINDN NDOVU PPN
NOND WMDY YSINNI MYV 6- WNTN NHIND NN DY DIPN NPNIN TONNN NYNN IdPMNN NP0
NN HY VXN YINIIIIPIAN DRIV NN PNIAD NI 1T NTIAYA NTOINN NIVHN .NTIAY NONNN 1D
19IND NPNONY IWIANY TUN NININD NINNDD NINT 1) ,N22A0 DINTY NMVY MLIY MYSHNI NPIND
Y ININ IPNND MINHIN . MINWNRN NV PAY 12YN2 DIND NNDN 1) DY 7208NDN DNIVD DX 1)
Y 191,595 9N TUNN IWIRD PN AP NINYN INRD NHIND NNDN 2 DY TI08DN ONIYD
DNNN2 NYAPNNY NVONNN .TMNDNI IIVNNN IONODIPMIN DNWD NN AT TYN P2 HISONP
DYINN 1T N2W . IXINY AN 12 72Y02 INMN DY TONNI DINVYNN NVIN DN NPV NN DT VPN

RN DN IINN DINLWNN DY HOINIPINN DI NNNONY

VN, NN MINDND PONIDIPIND DD : NN MDD



Profilin1-dependent regulation of membrane phosphoinositide

Lee Ohayon
Mentor: Prof. Partha Roy, University of Pittsburgh, Pittsburgh, PA
College Supervisor: Prof. Sarit Sivan, ORT Braude College, Karmiel

Profilinl is a G-actin-binding-protein which plays as a pro-migratory role in most cellular contexts,
certain cancer cells exhibit increased migration when Profilinl expression is downregulated, a feature
that is related to its ability to regulate membrane phosphoinositide P1(3,4)P,, in cells. This study's
objective was to obtain further insight by examining how Profilinl influences the precursor
phosphoinositide’'s of PI(3,4)P2, namely, PI(3,4,5P; and PI(4,5)P, in cells. We performed
overexpression and knockdown-rescue experiments involving Profilinl followed by phosphoinositide
immunostaining to examine Profilinl-dependent changes in P1(3,4,5)Ps; and PI(4,5)P; in cells. We
found that membrane content of PI(3,4,5)P3z and P1(4,5)Pz inversely and directly correlate with Profilinl
expression, respectively. Ongoing work is investigating whether Profilinl is capable of binding and
modulating phosphoinositide-specific phosphatases (PTEN, SHIP2) in cells. Finally, preliminary proof-
of-concept studies in HEK-293 cells have revealed that Profilinl released into the extracellular-media
can be taken-up by other cells, possibly through an endocytosis mechanism. This can open the
possibility of potential paracrine signaling effect of local changes in cellular Profilinl for future
investigation.

Keywords: Profilinl, Phosphoinositides, HeLa, HEK-293, Endocytosis, PTEN, SHIP2.
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Quantification of peroxisomes and the Endoplasmic reticulum that are separated
with the mitochondria and the effect of these residuals on the entry of
mitochondria into bone marrow cell

Reut Mutai
Mentor: Dr. Noa Sher, Chief Scientist, Minovia Therapeutics LTD, Tirat Hacarmel
College Supervisor: Dr. Marcela Viviana Karpuj, Ort Braude College, Karmiel

Minovia’s mitochondrial augmentation therapy is based on the decades-old demonstration that
mitochondria enter mammalian cells when incubated in the proper conditions in culture. Minovia’s
therapy is based on preparations of isolation mitochondria samples, which are later incubated with bone
marrow cells to augment suboptimal mitochondrial activity. It is impossible to get pure mitochondrial
preparations using current methodologies, with the main contaminants from mitochondrial separation
protocols being endoplasmic reticulum and peroxisomes. While Minovia has previously shown that
only mitochondria enter cells after incubation, it is important to quantify contaminants both for
regulatory reasons as well as to understand how, if at all, these affect downstream efficiency (eg
mitochondrial entry into cells). In this project, the purity of numerous mouse liver mitochondrial
preparations will be measured indirectly via enzymatic activity assays. As the main contaminants from
the mitochondrial separation protocol are endoplasmic reticulum and peroxisomes, the relative activity
of a representative enzyme from each will be measured, both in the mitochondrial preparation and in
the augmented bone marrow cells. Therefore, this study is expected to provide valuable evidence on the
level of purity of mitochondrial preparations and whether variations in purity affect therapeutic efficacy.
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Are arginase inhibitors useful as a treatment of Alzheimer’s disease (AD)

IDNNIID HNINY
NOY ,IDIN 92 NVIDHANIN — YINIITY YWY ANIDIY NVDIPON , POND DNIAN 977 : NN
HNI1D99 ,NTINID VNN NOTINY NINTPNRN NYYINN ,TIDIP NINMN NYDII 977 : NN

DY 2195V MAPY XY INN DY NNNI NIMNND 1TID) NDDLINTIIMI NONN NI INMONNIND NINH
.arginase-2 -y arginase-1 02NN DXANNWN WNRN DNDONNIN T PONI .O»HI0VN ONHON
N5 .L-ornithine -9 NNIINY NNMIN D9 L-Arginine 10NN N8NIN DXVHNYN 1IN DN
.DNOY MDOVINPN MPYIN NN WYY TN DY ANY ONND NNYN NN L-Arginine 1O»nxXND N8NmIND
NONN DY PIANNT — ANY ONN NNND 92T DY 190 TPNSNN NPYD NN N TPIHN N8N 90N
TAT TPPNND NNMND DY 92Y0NY 1D DY INN NN 19N L-Arginine DY NN .9n»nNOND
WY ,NY 9NN .Norvaline m»HIND NNMIND DY 1NN NN NNV IMPNN 1991 YOON X BBB- N
NPY Y 283 0N Yy Norvaline N nyavwn NN MXIND 1N DY 1125y NPHRN pe-12 HXN1 vy
SV MIPNA NINN — TRITNIN XV DY MNONAY,30% J¥NDN 7D YINOY MYNNNI DITIN YN ,1MINNDN
Norvaline nX N2 Ny Sy pc-12 >&n Dy Norvaline S¥ nOPILN NMNON NTTNI 19) ,IPNXON NoNN
R NONNA ODINN DY HPNY NVYY IDIND

.pc-12 ,Norvaline ,Argenine ,99»NXYN : NNAN M)

Near Infrared (NIR) mysnNa 05997 ©5981 Y MNns N5 mMiann 9pn

2NN NINYTY )
9N = NINPIT NPYYN 19N — MYITN MUY MO SIPRINNK 100 NN 979 : NN
NI ,NTINGD VIIN NOTIND IINTPRA NYYINN N DIINR 979 : NN

SN NMIRD NPY NDINN NIAYND DY SYNNND DIAWNI NNWN INX DIP NIIND DMOVIANHNIY DIPYON
IUN MPYTAN NNN INND DY DO vIndY) NN NONNR MPIDNN MITNIVA DXPNUN ON DMININ
YOI IMNNIPRY RTND YT IMIND DY NMIMNY NTTH NN MIN NIPA DY NTAYNI YIAP 19INI NYXIAN
MMNIXN NTTNH 0PI WP NN R O IO INRY TN NIONIWNIN INKNIND WP 1IN
-9) DY) NYY WATY NHDIND DVWY . 7292 MIPNSN NTTNY >IN Viscometer won1 MOV DX PWOIND
NIVN IMNIRND NPT AT AN PIND YN 92T T2 NPT NONT 9 PTIN NN Hv (971 80
9N Near Infrared VYW MYSNNI DINIP DMININ DY MPHNS NTITHD MIVONND NN PITAD NN NTIAYN
PINY . ANIN 25 TY DY DTN NINT I YA 17N (971D 1-) 90N DY Y0P NHINT N NYIT NAY
DTN TONN VIDOY TNXD OIP 1PN YNTIINI DNy Hp XN w1 Near Infrared noow Hw qomn
MMINDNT NPT NYRIN 2DV .NYD2 DVPOD MYSNNI AT MM NTTHY DT N2 TPHNN
DIV MNHINT IPTA) PYINN DY NRIPN DINN NIANIN TN ,10N INKD .MMV DNDIN INND
NIR-2 VN HNOXIVIN DY NMITDYN WIAPNNY NINSIND .INY DAY MNNIT MPNNNDD ,NDIN
DYIVNIAN MADNHD  MANY TN NN MVIDIN) DONPP DXPWIN YW MMNY NTTHD MNON NVIWH

.DNIAPN DY MPNSN NTITN DY DOWawNn

Y92 DMVPAL , 0N O>PWoN Near Infrared , MY : NNOY MM



11 99ya awm
0235911 9195 TNV N W) YMIIND IV BTN 291990 09919 NIIY
MIMH ]”9’05 MYINHN MNPHN NI0NI ONI»P

N2V NN
AN NN 7D 192N ,ATAN N 1 INM
5NN ,NTINA VNN NDTINY INTPRD NY9ND 520 -NINNYY ININ 9771 : NN

YSIAND DY PONN .ODN OIIN PV NV DY TIRINK 7NPINPY NN MNP 1PN NPYNN
P2 DIV NNOY NS5O NTIAYN NN TIXTDIDIN TONNN PONI MNDNIVN NN XNMDIRN NYINI
P89, 09p90 (Material Expert Team) MET m1¥ , w9 ,mnda) 9pnn Nponn 011 D¥pwnn 1900
, TN DMONND DY OMNY IYNINT NN PINDOY MYTNN NNPNN NNDNI ) 1D MK NNV
YN NOP MPNN NXXI2 )12 NPNAN NA N2X20 NN NN ODXIN NPWH D12INH MNaN TN 92T
,DMON MY TIN DXOI9NN NI TONIN NPPO NPN DT LPMID HY MIVHN NNX .DNIXY INY
TNXY DMNONND NPY NN NADN NIVNI .NT NIV HY APIWVHWYNRN MINND NPPDI DIDN NINdD
DYI0NN YW NN YNIND ,IPNNT TONNI .MIYTNN NNPN DTN DMONNINN DIV YT NTHIYN
DMNONNN G0N .NMPOLIN MY MPNVDNIN NNPND DRNNA DNNYYN DOVI9NI DINMPN
DYNMP DXYNN VINIWY MAVIRD NN TIN YYD DY NNOYL 1NN IPTI NNV DWTNN
DYMNM DD NYNNY 9211 000999 90-1 NOYNID DY DMN NDY .ONXNNI NPINRD MY
NN MND NNNAN LJD 1D .ONA YNPVLINY MNITYN YN DY DOIANNN YIN MOV DD NP
PNXONIN DY OOIMNNN OV YT NTNYD NN ,DIMINRNND DXPONN YIY TN OININI
DYDY DMNDNOV DD NPX TIXY NI2INT OINNIN NVRND DX 9PN PINND ¥ VNN .AWTND

D901 DMONNA NPY YNIY ¥ MYTNN MIPNNN PHNIY DD

DMONN ,MYTN NNPN ,00) YIIN,VI9N : NN MM

PAY 172 IEPDIODNDITV NANNA DIT7IXIINNN NEMY SVIMIN YN NN*D
51985921 31989190

NOY NOONTAY
DYV -HTY11%2090 NN 9PV SN0 979 : DN
NI ,NTINGD VIIN NOTIND NINTPNRN NYYINN 2P0 NIDT 977 : NN

TNV 1MW NN O ,(-COOR) NNX TOVON NXIAP MDINN DH1INOD) DY M) ONY D> TINIIIMN
TMYYNI YINOWA DIRXNIN NLYN DY OININN D991 70% 5 NN ,(-OH ) S>op1 N mxap
MMLINNVI NI MIXPIITVONRDIIV THNNA OMIPNRN 22 NYYI DITIANIIININN DY NN . )NHN
9N MMVINNLA DXVN ONY ,0MONT DITIANINNND NYNY POIND NN 2PN IWYN I2T MM
YAV P DISPINIVONRDIV NANNA DXTPIONND NXOY DN PONN MM POW N LPMID
ToNN2 TN NNVINVI NANNN INA NN IWINNDT 12T ,0MDITINI VDY TIN DN > TININIL
DOWYNN DY MNP PONN 1I2Y TUR MITRDD) DN MINRDY NDN DIIINI VINOY DY) NTIAYN
Sy DN NN DNNIN DONHD MNDN : NI ,DMNMY DMIVNIY NYOVN NPT ,ONL DI
DM DYDTIAN DIV XD ININ IPNNN MNIIN .DINY NXIVN- DIVIN ITNIIN HY NPVYLPN DMV
MPNRN MIRDDM I RN .NYIPNN DNININA )M NHINN ONINND 1N DNV INRODN HY MHOOLVPN
»Yoya o IN 0N ,Pancreatic lipase ,Rhizopusdelemar lipase ,Aspergilluse nigar ,pseudomonas sp.
,0.3,0.5 ,1 DN PNPNIIY DMINIVAIND DINN MTINK YD XYM 1D 1N .MM MDNN MHYYVP MIY
nvapnn ,Tert-butyl methyl ether y Tert-butanol, 2-Methyl 2-Butanol ©>onnn mnonawvy, HNX 0.7
1IXNY NPIDVN NPYIN NN TPHN IPNNT TYNRN .OXNPNN OIDITIND TV M MVIILP MPPYI

DINPNIN TONNI

211893, 0O TIANINMN ,DOYIPN MINRDD ,7PIPINIVONDIIV : NN MM



MYPITIVONIVIN YV PYINA 029191 DINY YV MAIPN NEMY MINDYY YW 1asp

1INY INIDIN
DYDY -I111520390 NN ,NPINDIN TANN 91 : NN
5N ,NTINA VNN NOTINY INTPNRN NHYIND ,NANAD OXDIY NV : NN

YPONNA DNIXNN DN DOPIAVINIVI VIDY NYY) MY NNV NYVYYNI
TPSPIOIVONIVIND TUNPNIT IINDD 10N DIMVN T HY AN IWUR DSPIIVORIVIN
19 1) (MCT) Medium Chain Triglycerides-y nYnp 12w — XONTY , 00 DMV MY P NYNINN
— NOOTY N1 TITIN POPIND DPTID- NOVTY 015 193 0T DY MINPIFTVONRIVIND THIXPN NN
DMV JY NPNRYI MNPN DN DXAYNI DXBN ,MIRDY 7Y MTINAY NPIPRIIL.INDY DN DN
N KON, DVITNN THIXPRT MYNINND NN DN NPIPNRIIL 0N NN ,DIIN .TPVYVPN
DD NYDIPHM TNONN DNNND DY NPNRHD NNRIRDY HNONIVI 1N ,NT IPNN NNONI
INIT IPNNT MRNN .OMNY D) 115772 11912 NPVIDTITN MDY DY MINPINITVORIVIIND NINPNM
,Pancreatic lipase (PL) JAsperglillus  niger  lipase-4  (ANL-4)  nvnbunn mNROYN
NMI) NOVYVP MY IXIN Pseudomonas sp. Lipase (PCL-2) -y Burkholderiacepacia lipase (PCL)
MYV 24 INNXY 0% SV D) 119272 (0% FFA'S) N917) 1POINITN MDY DY (40% Syn D8N INN)
Asperglillus niger lipase- -y Asperglillus niger lipase-5 (ANL-5) my212010 NITRDYN |10 19D .7PNPNM
(2-4% FFA'S) N212) D091 M DY (D181 40% SyN) NMAX DPVYLVP MY ININ 2 (ANL-2)
MNINN 10 TINRD DMIIIND INY 2N NN MDN ININ PN OMINX MY qONA .0% SW D) 122
TP DMV D999 52) DY MYAIPN NIRDD DNONVLND HY NPYTA PNN TYNRNN NN .IPISPN

JPNPITVONIVINN NINPNM

MCT , VDN ,mSpamvoNIVIN INDY : NNAN M)

1932019 *7¥3 DVNIN 092N HY RSN 299N N
021V D2 N2 YT TY NNMIIND 921N 2997 11PIN)

P29V NN
MY NNT LY AN - APNN PN , N7 SR 179 1IN
SN ,NTINGD VNN NDTIND NTPNND NYYINN ,SPDNNIN NYNRN /9199 : 1NN

YNYN 09Iy NOPN DY 19N DMINON NNOVNN NNS N (Coriandrum Sativum L.) 792010
NNIN NMYN NNPXN NNPI NNY DT NNIIX YIDIN 39179 NHNN NIADIDN .OWIN DY POIND
oMY YRINKD (S)-linalool 190NN 1PN DN MIPXYNY DNI9IVMNN PPV NAINN DI
DMIPIYN OIMND .PYANN DY NIRDNN NNIIND THIRINK DD DNI9IVMN DY DNINDN TX YTINON
12y 10 095110 2-(E)-dodecenal -y decanal >0 TONN DN WD DNMIN NN NI2D1ON YYD DNPNN
NN PYAND P NTIPNN MV W IPN DN DY PITHN DID0NN TN ,NMINNNIN NIYIVL DNINND
12 OOYN NMIX DY RXIND MIMIN IR TN ,I12) MIIN DIV DWW NN MIMINI MINVN
D128 7217010 NNNY P2 TP NINY NIRYNAI DOYITN NNIN DY 21273 1PN NYY) 1NN OINDN
P2V D121 NI OYHY I XYY ,GDN ANIN DI DPN IUN MIAIN M3 76 -H ,borneol 9NN NN
DXPNTON DM DI2WIAN ONNND 12 OOya DXPNTON DM DIVNY 00N 10 Yoy DI TNTIN
92N INNY NN DMNNS 12 NDXINN NIIND NNNIN DII2IN NIIDID DY ’D YN DN MNP SNUN
AT NNMIN DN DYRY OO0 PRV PNV DY DOYD INNYNA DTN DIPNTOND R8N
¥ WNN DT IAPNN 90N .NI2DID HY MIAIN NI 12501V P2 NN MY DY MYIANN IPNNT NINIIN

.NI2D197 YO¥2 NMIIND MININ DY RXINN IDIN RO NPNINRD NNDIN

NNNY N¥MIN ,GC-MS ,101v MISNIN,DN970MN ,DYPNTIN ,NI2DID : NN MDD



111 9993 avm

Bacillus thuringiensis var.israelensis 4705 N8VINI9N TPHNN HY NISPNIVIIN
NNV NY2TN TNNY

VNN NN
Biodalia ;93 MmNy 79999 900N 979 : NN
ATINGD VIIN NOTINT HRNTPNRN NHYINN , 09012 )Y 9749 :INON

70-N MVA DRIV NYINNY DN D 13 w1 Bacillus thuringiensis var.israelensis (BTI) p1»nin
DN INNRDY ,NDNPA NPX TNXY DIPININ NN OWDTHIN ,NDNN .ONWNIN DN YN0 Py I8
25790 YODAIP XN NMODN DY NAOVYNN TINA .7PIOIMOD TN NPY MNIND IMN DYDNON
DYVINT OINT IWRD TN NTYVA D390 MM NN Cry4Aa, Cry4Ba, CryllAa CytlAa. ©»opIvnn
YNID NN VPN NIVH .ONIN HVIPY DN DY NP2 IINNYN DLDMPN ,NINODN NN DY
NN MOYND ,7PNVINIIN TONNT NINPNN NONPAN NIND NN DYTIND YT DITHN DPTNY MISNOVIIN
-Yeast Extract, Corn steep liquor 1 312> NIXOYN INKD YN NDY NX TN POPIVN DY MDOYaN
MYOYIN NNT TN ,TISVINTN DDAPNNN DIXRND MO NX VYN I9YY PNDXN-Mg I Mn MONHN MM
NN YT DY YNNI MDY NX DNNY 1N ONN NPT G0N .DMPN YSNN NNIYD 1T DPOPIVN HY
ININ NPYTAN MRXIN .50% NIADN 112772 MIDN NNP DY 9195 11532 90% NIAYN 115712 NND NPP SV
DMYOPILN HY MDY NN NNRT NNIYD TN ,7PSVINION TONNA DIDAPNNN DIRNN NN NP PRY
, 2NN MSN NPAN DY DDIINN DPTHY MO DYD2 DY DPTNHN 12YN NID NPV MDD .NTP
DYDY DIVNID PNAD TP ONTI ,TYNNL . DIPDPIVN MNP NN IOV DO DYTNHN DIV NPV

SPONNN TIRD WMAN DY 212500 MPNN) DNIND IXNNM 112 D

INDMLVNN PNV NI2TN, 00V BTl : nnan mm

DITIND TTPNN 1IN AN NONN NNYA D9Y3N DI99INN D999 Y DIPIN NYIVWN
CCD1 -n

0733 199y
APYNNAN ,NTY GON 9749 5 1,599 19999 99 -0N3 PAS 1PN 1991 ARTAN PONM 9777 : 05NM
189 PYUNY 23999 1991 ,¥20 YaNURY
JINYS ,NTINGS DIIN NDTINY MNTPRN NYYNN PPN NYURN 7919 : ANYA

YNNTN NPN IXMMY DDIYN XANTA IV TINIY DY257N NNAWNN 2IWN P NN (Lactuca sativa L.) non
DOXP21) NOPNN DITHN DY MNNYO DVPNN DIROPNN .NPDVPRMI MDDINI NINN YT DV I MYNIYN
DO2NN NNY DY .0 DD 021,210 DIYMYNYN DXPI) DXIADNVY ,DONT NN D D)
NMY MXIAPS MTNY DXNNND DOPAINNY PPN N2XI0D OXPT) DY DOPI3NN NIATNA DY) DAY
DYV THID YAV NN OYNNIND ,DXNNN WD PPN W DITI DIMINDY AT .NIATN Y PYON HY
Myzus 1325 ,00%19) DPNNY DNOYN MINK NONN DY NIANN DX PARD NNMN NTIAYN NIVN
.GC- n7tya MmN NoNN oY YW 9120010 DX99N 1IN -y Spodoptera littoralis Yonty persicae
MNONY D) R¥NI .DININ NINION NYAVYNN NNNIND NONN DY 5120107 9917192 NPY KDY MS
.DYMDN OIPIN MNTY 21DW PIRNVIIPIANI MY ,B-ionone 115°72 1YY NN DXDNTN NN
972nMm , Carotenoid Cleavage Dioxygenase 1 (CCD1) »n ¥ 1mUmIIN MY M2 NPYTa NNWY)
TN DOONT) NN OWNVNN DXOYN MNNPNTI TIND MM PN VY NVXAN NN MDYINY
NONN LY NYOWN NN ,DI1DDY .B-ionone -N 11272 NPON> N»MHY NNNINY GC-MS-n NHOIN NINSIND
DTN DMMINDN D1TY PON NN DY DOWAYN DIPINNY 12NN YD120NN DP9 NYAPY DPIND
NONN DY NOYN NYIVN DTN IPNNN YNNI TV DITRNNIT , 02970 , DX PRNOVIPION IO

LDYTNNVIIPIAND XM DANYAY DINN DM DY ,0PINY

.GC-MS ,Carotenoid Cleavage Dioxygenase 1 ,-ionone ,D>PRNOVIIPION ,NON : NN MM



9989 79NN DIPVP PINN MYSNNI MNYPNY 399 W4T NPON

wny 1Y
DN XI9N, 17¥2 MINDY 9PNNAY 1131 HIN N , 01991 YN , 079 N7 99 :HNM
5NN ,NTINA VNN NOTINY NTPRD NYYNN ,SDIN 1¥9) 974 : ANHN

MYPIPN TN NP PMND NYIT IOOYD 2N 02N NMOWIIN NN DY PINN ANpN
NN DY GUN DO DOVITIVD DY DOYMODN DNIYT NN TNSN NN NDNOYN I YA .NYROPNN
NOYINNM PYIYON DNMDY NNT DY ,DMND DNIYT NPINY MY MV MNMP DY D121 NNWN
SO0 WD NPONY DY 5N POHRINa TNNN Doy PY L, NMaxy DNYY MOUYNIND
PN PONND OIVVP PONN NMNINOVI VINIY YT DY DD JWT NN NNMN N VPN NIVH
MH12)2 DINRXNI PIIY NNV TUN , NN P NN TN JWT RPN YIRS DINLP PN WINIWUN
ISTOUYN QN2 NN TNNY AN AYDLUPTIY . YYD YR Yapin  vIan
Y110 TPONNA .ONPLPN P2 NDNNI NP NIDIVPXPND NINIAP HYA IV NN PONNIA NTINY DD
NIN NPWY IWNDIY MDDIND NINNIN : NHID MPIIND DININD INDYI 52PN O1YIN DMIVNID
PNNOININN . POINN NPDVPITIND IXIND PP NHT,0N1PN MDY NN D3 THND Y12 ,NNDIPN DIVIn
NYAPY NI NNN NPPODY MPT 90 HYW NTHN 1I32,010) D7) 29T NNN TIAYD 11 D DI PYN M
MY PP NN DAPNN TN NI PHNINN NPDVPTINY TYRI 09NN MYIITI TN 1N
NN NXH5YD NOIYN,RYN NPXNINY NN INND D199 1T IPNN DY NAN 2DV LPMHION DY IV 9D

STPVYN YOTIN PIOM

JCP-OES 009 9°9Nnn 2195 W7 : NN9N MDN

YPIPA 019NN DNNNX DIININ HY YINONR/NNQD MNIMN 9PN

S0 DN
NTINGD VIIN NOTINT NYTINN ~NNID ONDIY 79)99 ~NNI
NTINGD VN NOTIND NHYINN ~ONIP 1D 9741 -INon

99552 DN DN XY DY 17 APNNY 5230 NPHNNX MIDIN 7Y DINNN M YPIP OINT DY wwnin
WIAYNN DINN DN YIIOR/NNDDN 20NN .DMNI-YPIP MIIYNI VI DXVYP DPNNIN DN
NNY YNION N YN DIDHNN DY 2N MAN )0 DY DIN-YPIP NOIYNI DO DI DY 7PN
oY NN NWOIN NPPN DY IPNNN TONNI .OMIMITIN DINNRD DY DN 21V NONDY BN
D9 TNDT PNINN DY SVIIN PIND NI NIHNNA .(YPIP DTIN) NI NIIWNA NNYAD MIHNN
DN WYX TYWNND (MIX9NDYT) YITIN) NNYAD MIHNN AP VWY HTINN 1PNV NNINA NPPIPON
NNINS 9N WY Carbamazepine MN INN STIND 1IN TIYRD 1PINN NIIYNI YIIIN) NNAD
2YY 5197 PIP NYP SVAAN-OVIN 17D NID PIATINIID .0V YPIP) DD MNPNI NYDIV
NDN NOPOIN DY NNYAD PONN N IPNNT NNONI  IPY KO DINN MY WIND YPIPN NN
Dy POIND NPIN NN NADI NNININ ININY ININT MXNIND .(YPIPA Py 2590) VNV
,TONN2 .NPOINDN 235701 DY WINAR MIXIND IPNNI NNOSN KD MY T8N IPINRIIND NNIMDN
OINND IRNYMN TPNNN YPIP DY NPONN (NPXOPPY DPYN MNVY) TONINN NPPN TPNRNY IPNHNN

JINLDN NTIAY TONNA NYNINNY NAIVINN

™OIN,YPIP, 07NN DININ,WINON ,NNOD : NN MPN



| @908 aWmn

Overexpression of Putative Glycerol Transporters in Non-Conventional
Yeast Yarrowia lipolytica

Reut Gal
Mentor: Dr. Adam Dobrowolski , Wroctaw University of Environmental and Life Sciences,
Wroclaw, Poland
College Supervisor: Dr. llana Kepten , Ort Braude College, Karmiel

In recent years the non-conventional yeast Yarrowia lipolytica has been of great interest to the scientific
community. These yeast has many biotechnological potential usages, such as the capability for
producing organic acids, polyalcohols, proteinsand single-cell-oils. One of the distinguishing
characteristics of these yeast is its ability to consume broad range of carbon sources, including glycerol.
Glycerol is a byproduct of various industries such as bio-diesel and saponification fats production.
Therefore, increase in glycerol consumption by Y.lipolytica could help recycling glycerol from the
industry, reducing production costs and improving efficiency of the desire products.In this study we
attempted to increase glycerol consumption in Y.lipolytica cells by overexpression of putative glycerol
transporters genes: YALIOD01111, YALIOE05665 and YALIOF00462. To construct yeast strains with
overexpression of desire genes we used a CRISPR/Cas9 method. In order to check the phenotype of the
new transformed strains we performed a shake-flasks experiments under variety of conditions.
However we did not observe significant effect on the glycerol consumption in the new strains under
those conditions. In the follow-up experiment, glycerol consumption will be tested in different growth
conditions. In addition we will verify whether the genes mentioned above are indeed overexpressed by
transcript quantification.

Keywords: Yarrowia lipolytica, Glycerol transporters, EasyCloneYALI, CRISPR/Cas9

Characterization of Parkin Drpl protein-protein interaction

Faten Hayouk
Mentor: Dr. Nir Qvit, Azrieli Faculty of Medicine in the Galilee, Bar-1lan University, Safed,
College Supervisor: Prof. Maria Grozovski, Ort Braude College of Engineering, Karmiel.

Mitochondria, the so-called "powerhouses" of cells, are dynamic organelles, which their dysfunction is
key aspects of the pathobiology of many diseases, including cancer, neurodegenerative and
cardiovascular diseases. Damage of mitochondrial proteins can lead to impaired mitochondria resulting
in elimination by mitophagy (controlled mainly by Parkin). Parkin, a ubiquitin E3 ligase, has been
implicated in a range of biological processes, including mitophagy, cell survival, and mitochondrial
homeostasis, and it is a crucial component of the quality control system. Currently, there is limited
knowledge about Parkin interaction with guanosine-triphosphate (GTP)ase proteins for promoting their
proteasome-dependent degradation. Here we study the effect of a rational design peptide that inhibits
specific Parkin protein-protein interaction (PPI) in vitro. Specifically, we expressed, purified and
identified Parkin by mass spectrometry and Western gel. Next, we validate the PPIs between Parkin
and (GTP)ase protein using two different methods, Size Exclusion Chromatography (SEC) that was
analyzed by western blot, and Agile R100. Using both methods we identified PPl between Parkin and
the (GTP)ase protein. Moreover, the peptide was able to inhibit Parkin PPIs in a specific manner. Next,
we would examine the peptide effect in culture and in vivo, and further study its role on mitochondrial
guality control mechanisms.

Keywords: Parkin, (GTP)ase, PPI, Mitophagy, Size Exclusion Chromatography, Agile R100.
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The role of IL-10 in mediating immune cell responses in Chronic Lymphocytic
Leukemia (CLL)

Shiran Lupu
Mentors: Dr. Tami Katz and Dr. Shimrit Ringelstein-Harlev, Rambam, Haifa
College Supervisor: Assoc. Prof. Marei Sammar, ORT Braude College, Karmiel

CLL is the most common Leukemia, characterized by clonal proliferation and accumulation of B
lymphocytes in the blood, lymph nodes, spleen and bone marrow. There is still no cure for CLL today.
CLL cells share phenotypic features with certain subsets of regulatory B-cells and have an ability to
secrete interleukin 10 (I1L-10). IL-10 is a cytokine with anti-inflammatory properties that plays a central
role in limiting host immune response to pathogens. We hypothesize that the generation of 1L-10
deficient CLL cells may restore immune competence and thereby enhance anti-cancer activity. The
aims of this study were to generate an I1L-10 gene knockout cells from MEC-1 cell line using gene
editing with CRISPR-CAS9 and to evaluate the IL-10 deficient cells characteristics, including their
effects on T-cells immune responses. During this research, two colonies were generated, using single
cell sorter. DNA extract was sent to sequencing and different deletions in the 1L-10 gene were found.
The cells were examined using intracellular staining, surface staining and western blotting. Additional
attempts, using cell dilution, to generate knockout cells is currently in process. In the future, single cell
sorting will be attempted again and IL-10 deficient cells will be tested.

Key words: CLL, IL-10, gene knockout, MEC-1.
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