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191N NN .NI0NN INRY NN RN MAINN
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M¥IN 170NN INRY NIIPND TIPIRL IR NOIINN
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991 TIPIAN 11977 79 HY LRIN IR AN NINY
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127202 PNINMI IXMN 127202 NN RIN ,9120
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DNTR DNMIRA NXIND D997 07N 'Y NWI TINa
7921 ,/DMNn” 0Tn YD NNOIT DAY YN
MR DIND TP MIAVRN DIVARNN

230700 TN

99 MDDIAN TWR NVOIMNIN MANINN NNR
‘9199 T2 pIRA Anma (DOXIL) 2208 Mpn
.YV NPIAYN NVIDINIRAN PYINIIA HRPIN?
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nYyan mMn L0209 Tpn) NI 120N
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WD NWIN MW DR DRI PPN
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SNWINY 92099 1PINN DNIN9HYN .0NINYYNN
< 2N NP2 23070 17313

191NN ,N9IINA K9 TN PR DNAY TIRA D)
NWIA .NMIRT RY ORND MYAOIM PTI DN NN
IR YNIN qNY NITMIND 19NN 21 Mpnn
NNNAan XN ARINM ,NNIND NWITI 1AV RN

ANy DY 1901 RNDN MYIN

IPIN TN NNTIPN AIRND YV DYIVD MIVA
DTN 7T INVY TININN IRIDIY /99 3D
DYRNN I 7T PP NI0I0 N KOV, 1Npn1o
NP NI VR DY 0T 29I T DYNIMIN
VTN 0T 90 YV NwI NN L9031 VTN
18NN PADY NTPANY ,(angiogenesis process)
23070 2172 .12123W NWTNN NNRPIY 1T I
,NI1a0 RO NRRIND RN DORND MAIND 120
PRIN PHNINA RN R NWNINN DTN 'Y NNNNN
AMINRN YV 9TIY DT NPADN TIWaARY min Yy
MINT NR DNV DRNN DTN Y3 Hw nvann
MINTA INI) DTN DR (YMITIR 'RN) DTN 19D
DOMNINA TN DT DTINN RYR (DpN DT 9
MIRA DTN 29D NNOIT DR IRNY 101 1991, 0011
DY D'NNS NYYA NAIDNI VI NI HV
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FDA-N MR DR NY2p, MIT 015 12’90 0y
MYXNRA NYPN YV MPINN NI AT NNy
D) MNP YV IYIN NIVARN TIRD NIVNIR
29 YR DYRN-PIND DHMINN IMDI ,7NONN P1’I3
TR NYNY 912237 NDIDVY q0I DWW 1, MYN
1IN XY DX AT MTW (MDIDT2)

7210 791N NIV 10D DINYPTA DTN MM

NVHINVN INTIPNI IR D22 NVPIN INR IPNINI
myxnR1 mwNyn MPImn nan Yy ym
P71 RY mYan VIR MmN Yy INRDTIVNIR
IV PPONIN O3 ROR M MNpHn
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MOV TVARNA JAT) IPITAN INRY DNV <
T30 MR 1IN (D17730 NTRL DNINDHYN HY
TIRDNIVNIRA 37) TNRDNIVIR 1Ipa
110PNY NRT MIAPYAT N9IND NINYWY N

57730 YV N1

DIV TNRY TP NMIR DT NI 9D
NVRIN DIPNND TNR .TNIRDNIVNIR Mw»a
TP NN HY TIRD-NIVOIRD NYOWN 1PN NN
,NON 71T MOIN NN DINNA V22 2WIP 1Y), VI
nNNTY NPNAN MAIINA INTH IWRD TN
N2IYNI PPa DY DNIAYNY PN LPOI0IR
RIN 91PN NN DR NPYY VAR RRIN D12vn
PYTY RN DRV TWRI ,NPD TIT 19NN NN
19190 NN D) 012 070 WNNY YIn 191N
DT 900N DINR VIV RY NwIn W NYN TIT
MPYHYN N2OVN YV - DNIPN 1573 HW KNP TIRN
mM2NPHNY NN RY NIV RNW ,MYN HW NP2
NR NDONY MY NAIW MR YV ATPOn .MNT
DOINRY DYPTIN DN 291 PHY 1307 R 19N
191N 1NN YW VNI TR, DINR RN T NNON

Y 92NN Ww NvIn RN YN T
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J2NY 0N e RWIAT RND MI7anm
190Y)  NYarn NPPNR MXIapa nmnn
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, 070 NMNY YN YN NdY DR NTNY
mM2Ix R”31971900 MNIPKIN 1T 797D NIpNa
RVANNYY YN YW VDAN RN PINY VIS

(4 71R) DRNN YV INTHOIVIN]

HNVwIN SCID 123y YV YAV DDA
5w ONY1DY ANMIR VIR VRIMDY MY
PINNY IYNYR RWIN YV THIRDNIVIRD
92 OR MYN TIT RPN MNPIN DR
,(N91INN YW NIVNN INR) NP DDAN RN
125N HV NVIAN NR NPNONY NI 71YAH
MYPA VPAR YaAPY 13T HY 19D ,NIVNAN
INRY Y2 DYOVRINDHN DINDN NNNAN HY
1NN THIRD-NIVIIRD NOYANN T1%21 PV
< .DPPINTINN

L
AT AR ET L

4 11N

1P 0N WNYN TIRD-NIVYIRD TWRI ,NOIIN
YIRNY NPRIND NIIPYNN MPPNA NIV NN
IMTIYN DY PV AVYIN ,IPNNA NP 10N
07N WY IRIIN 1IN PO IRPINY ‘9179 YV
nonnd Y90 WNNan 1R ,IMVN YN - RWY
NMPYT MY NYNN R DIRNIDY .DIRNIDAN
PR PIV L DWVIR VN HY 1Yownn nanid
ND W o0 NYINN MNINRD DIWA RN 1Y
VN TPaN oY VW (miRNAs) R”)171717p10
1A A 0TY RIN DNAYN VA MoMmA
YD /9119 T HY YXIN K711 DMRND TR
N90Y  (N9IN) MIVAR  NNPYINT PamWVI
5w DMX NPNYNY DRI LDITRIDAN NYNNA
.DYORMIDA MY IRNA I DIRVIAND DINAYN 1Y

MY NN 2191 DIMDNN NI DNYP NN
N1OWN moNn (1) RPN HYv Ompn
9N U YY 1IN NTRONY ,MYN YV MvHYN
mY%IPYKim Hv ND2ID NIVARN PR 199 WMDY
1YY RINW,R7II71IPRN NP (2) ;MNTH
;9132 DIITIR MPRNRA P119Y 1IN N RY
923109 27D .N70VNN ORN YR ND2IIN MONN (3)
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992191 TNIRDNIVVIR PWIN MPRNRI TWARNN
,(High
M2IY YAy TwarRN ,MRI MpxnNRa1 ANIIND
PIADYYHAN NRIN NIRY TIRD-NIVVIRD 7P NR
DINNA MY21070 MIANN NNKR .DYR2 DIRA
DMY?Y WTPINA TNIRDNIVNIR IPYWIN HY
nYRIY?

Intensity Focused Ultrasound)

n7an J’purorr” RN ORI

TNRDNIVIRI VINYWAW DIPNNIMINA NI TY <
DIPNA IR NP2 IR NYD YY DN Nyl
VY qun Pna RN YNaN/NNNN RN DNV
VNRNYNY 2WN ,TNIRDNIVIRA WANVAY TN
MR NTPINN AN IMPPAY TIRD-NIVIINA
.20 792 DITY DIRY PrI NN RYY 7192 YNan
912 NIVNN INRY THRD-NIVNIRD 217D YV TN
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NYONN 199 ,NINDN NYNN YWY NINwN
nIYN DR MPY HYavy 1 oOR  ;1TaY
(MVaxI) JONPN NPY TN POIDIRD LIPD
10N YOV NITNN MYRNRA PYIDIRD INNNY
.(PIP3) URADIONMV (3,4,5) NVINIRITIVIODIY
(1N PPN YD) INOPR PIP3 10w 1NN
mYYan Junn NR VAR’ PROIRY 9HNnd
W LPOI0IRY DIPDN NIVIY TN RN
novNIYan N11annY PIP3-N Yv Tipn narnn
T IPNNA.RNN YV NPNRI9 NNIANN TXY (DI1P)
mMyxnRa1 PIP3 YW 1MW 0200 IR 1pTa
DNV D210 DIYDI19N D223NNN DIPIPINTI
DI¥) DPpYNN .DNY PIP3/90°99 Yoy

.02 YW THIND PONY MTIN DNxYa

201N RN NINANNY TR ARINY Pphnn
n23yn (PEI 25kDa) qyIon PR 19 nR9191
DNY DYRN 97INA NPT PIP3-0 MINW
IRNA TN IV ORNA §0L,PODIRY MTNY YV
MYXNRA INOPR PIP3 YW 1NN 29 1RIN .JNIV
121N PYDIRY MTNY 29Y1 D'RN2 1IvD PEI
1R MIRRIN .PYIDIR TNNN NYAPNNN TN N0
IIRINIVI YVNOIN VINVH NINWRI NN 1N
TIN LVDINRI VN MYV HV T NPV NWIA

.08 NNYA 9102 DINID NAPY

N9 YV DINN2 XN ONTAYNA NADI NTIAY
URVY ANPYM NMR) PIP3 ) R¥N) .px9
9100 YW NHINN NIIYN KV PY? NYIWY MR
moMa o) VN TPan nNpnwn  (POI0IRN
DT, MTIVN NN NWIY 10 ,07RN D900
IR D WITI PRA RATY MIn HY .Yx N9 TIRN
q2YY 1TT VBWIV? TV PRAY A0V NYN
MNRN TR DI .YXAN DR 30Y NN HY P13ON MIRN
191X N9IINN YV NYINN NIIPN 1IN RIN PN
MPN RN NN N7 NIPNRA,NIVND INRY PIANY
< .yxan MRa (keratinocytes)

RY MW MINYA2 NYIYS DIONWN NNIR INRY
DNPINND 0”100 WNTI NPVH NPIITIN
.91 TINA Py

N8 RN PORY TP NP W 1IN YIHw 111D
NYUNAINN NAVNN NY2PY XY RND TN YInd
YD YInY 7Ix [DNA] R”IT nnnT) xRN
NIV YAWNY IR [si/miRNA]) X”27,8NN
M2IPN MNP 03 D IpNRNN 1R (TP RNN YV
INNTY NIN .MAIIN NINVY NPRN-IN MTPINN
VNRNYNY YTV VTN DIRVIN YV Mo
191NN NYIN IWARY NN HY ®RNN YV 1PN
RN TIN2 19RN DRWINNIN IR APYN ,NTYY
DM .Y RWITIIN TINN 191NN NINW
THINY NP2 D22IVN NPNY DI DIRWVITIIN YV
91NN MYYIN N Nan 0N Dwn j0 M190
DY DIWN J71,2RNON MYOIN NR DNan 701
N5210 17VND IR NMINN DR YYDy
MDA 2291 HNDPA VPAR HAPY MIn HY NTMINN
S900 9900 NmHYY R NN N N0 HY
W pNN Y22 NIMIN NI RINIVR TN NHIVD
man Yv Ip1an NINYY “mnan’ maiyn mno
MM MONN TP NPMINT MONNN - MONNY

.JVI0N NYNN NI

‘9199 DY MW, NTIYNA DOVWPIN DIPNNA 1N
D7PDIY ,232 P72 NVDIVNRND PTII GOR
MO RWI MYXNRA TYNIRIADI NN
17VPN TYIPD NIVIVIA DD NIPYY Mn Yy
POIDIRY RN MTNY 1N ,RNI MNY MYINY
DTYVNIRIADIO YV MYPIN INR PR NN
N30 AT NI LRND D1NDANNI R¥NY DRNA
191900 NY2INY NI MIYN 13ONY MR

.N1720N2 NMINWY

IMVY IV ORND MTNRYY RN AT 1T
SV DXININ WIARND TNR RN PIDIRY
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1200 NIPYINN D2ADNNN DPPPIN-NI NPRH
WINR INNY DPPINN . TNRDYAN MNPHINM
TNY ND22Y DNIRNND NN HTINL IRYIN
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1IN N2YN DMK DR 0739 N1 1HYA
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mMEN TP n M1 RN PIP3 121 3107 19mYp
MY ORN YY L,ODPNVRY DN RN NI7annY
IRV D7PPYNTNINY 1T, DTV IRIN DYTIN

.RNN YW DT DTTYN PIP3 N

NINNNY MOIIN NYINY MIIPYN PRI DD TY
INTHAIVIRD IR RNN NN RN TAYY NPAION
RIN 9N TWRI LN 29INA IR RN HV
TYN ,R7IT TNDYAT DIRNNIN D) MIYRNRA
DOITIN DOVIND TNR LRND PYI RIN 19100
LJORY LRI Y TINY 10200 RIN 02 NYAINA
DRNY YN R7IT THova YV 1N AN
PYITIRD TINI RIN DIV DIRVWI MPYNRI
NRYYY VIPNY DN DIITY D2aAPI HON RNN
YT INIAYN IR ,TA92 DIVP DININ NPYVWIINI
DI’NY DN DIPR MINR MNTF MNPHIM
Y3 DINY NNAYNY NIYY 772 .0TTY RYY Py Y
NLS 1nR Mxmn YW 01on 11 1mon Rin
q%1 ARINN ,(Nuclear Localization Signal)
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INRYY  ,MTININN YV MNa ORIV NNIRA
DPPONTIA IPIND XN STNY YT NTINY
13919 R7IT TR0YaY P0p JOPYITORS YV
MR HY TNRDNIVIRD HYIN DINYY INRN
9Y TNRDNIVNIRD HYAIN 1AV NIPRI TN
opoYM D130 MR Y22 DR PYNN ITANN N1TIN
12990 RHYW NIPNI IR ,DIRNN TINY DI R
MIRA DTN WPPINN 1IN, TIRDNIVNIR

.DORNY 10210 RYY IpIThn

01309

nYnY Y127 NIVNN INRL,NNIN YV TPINN NN
129K IR ,079789D DORN ,INVWII 71773 IR TR
Y LRND NIIANN NI DIRN-PN DNNIAR
IPIND IRINY 29 .ANDYIIND IR RNN
DORVITNII MIA2 TPpRNN 'NTIYNa1 Awyan
manin  nYanY YY1 IRV DNWY
219°09 RNM QNN JIN2 D”XAD DINRY
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PI9IN RINY ,NNTYI NN MIND 70702 NA0H
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NN D010 TWIPTINTM INR 90N JWR
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.INYYY 110 DIVID DORND YV PNa Ina
Y9789D 77910 VWP YY NDDIAN NHW NTMINN
,(galactans) PVPAN YV TN MRIVIV P2
galectin-3 71071p 1’21 ,galactose 2 MPVYN
12279 9721 VR ,NNYYIN ORND NIIANN 9 HY
(R”737/10P23° 10RO MaAR) DPPHN YV MAX
TIRN DT NRT MAPY ,RND NI17IN 219 5

(5 71R) DPPYNN HV ND2IIN MO

TY DYP NI TY IRV DNVIND HY qon
,MN-DT DI0NN RN MNA JOI0 N9I2 Nwan
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00NN Y 10’70 172923009 NPIVIVORN NNR
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03,9132 MNWN MIIANNA MPTN HY Y awnh
MO L,RNN NNIANM DTN YD NN T
NTIPIA RVINA 13 MINWI N TIN NA WP pYhnn
in 1IN D230 YV NYINN NIIPN .NININ AT
19NVIN D?IVI0 DN AT YV HTINA vivo

,(Blood—Brain Barrier)
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oy T2 NOM1 RN AN TR D
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programmed) MRN INIPWIY TIRNNY RN
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noyanw
LOPIVAR DONIY WYV Y1pad nvnon RN
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YT Y "DYIRYY YA YR ,DNI0P DPYNY
nYXINn 12 MYPan . 17nn pIay Nt .0now 0IRN
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;912 DIPNN MY MY PR HYwnh ,mapy
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0N I o mpm

NIAR MIMRY MTINPR DYmady npw
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RNN NPIYN %P P2 PTIYN HPVWNRD MY 1NV
RN ,72 9V qON NP Y2 amnnn axph
,D097232 NPATN,NPIP NI DY TINTNIN WPINY
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MINRY IR MRNDNT IRN NNN HV YR NN
< MIAN DPLNRI WIPN TN PRY MIWNNN

OT'IATINA NN 071 'N .2
T131TN N1 NN N99

mMNNanna DNTyn DaYwa 710w 71ann
AWARY YT RN NNNN ORI DHYOIN NIIYN
22190 ,NVYNY 12PN YV NPPNN IMNNANN NR
nIpIan amnm ,WINTIn a1 RN XN
NPI2 RN YV Y9100 190NN NR NYAIP TNHY
RN TRVN DTVMARD PITY ,HwNnY .nnnannn
92PN MIN2 Y9DN DMIPNA WAPNN RHW XY
POINN MDWVWNY DN ANNN - .NNONNN
NTYINN DYDY IRINY IPNN MXIAP NI 1P’D
D02720Y2 NP 1PNNINGY NN DTIVNOR PI1IYI
NAavI NYORYP NNNT.DYTNIN MMN 1Y 1TV
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The DAR signaling map
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Frogrammed Autophagy Apoptcsis

NI 1IN M'910171 fINXINT (DAPK1) DAP-kinase TIN O ¥PNY 0171910 01900 .2 O'WN

oY TTNNNY JITH 18191 NP0 MNTPNNN
MY VNRD PN NURIN 1YV .DVNR N
N2YA NR DYXINY (TN IIN) DNAYNN DR
- WD 1YV, PYNNN DR DPIANNY 1R 300
MRND.MNVN MHINNALITVARN DVIVY NR NPNY
T NN AT DINNA D220 NPT 1IN MNP
DNAYNN 19N INRD L, DVIVAIARD DINAYNN
0NN DI DANNWNN 1YRY DIA0IRD

.1 DWIN2 IRINNI

NWYWNN DTV WIPR IRD VNANA YT NR
X122V, 0IWA TUNI NNIPAY NPNNII0M
07NV WN%0M VTN 01 T NP
TPNNR JVNNA IRNN NN DINNA (pathways)
7Y MY ,mINN1 MYV MIaAn TY) 71003
NMR 1210 ,(unbiased) MTMWYN RY MY

130N DWIDY 722991 ,99120 IRN NN RYY <«
NYYONY NA¥I DINKI.MNY MHINNY D1 D719X
,2AXY ORNA HVNY , NN ONYON YV NIPIAN RY I
SINPAROR I NPDVINTIVI MYNNY NnT
S5V NN IR NORD,LPOIYNY LALS R 1101p79
RN YV I’ MIAVXNY NN RN NN N
1TN931 19X IR MY . WIDWVWN HN DAY ANpIa
RN NNIND NION DNV 07100 DINTI2 Hnh
MapYY,NNINA NV MTIPI2 MNPON NIAY
DNWD POYNNNY DOYNON RN IDDIN NRT

.0YoNY DNNR PV MMRIN DPRNNN

MTIINN VNRAW 132N 192230 1990 MRINTH 93
07PN DNIIND NR NXAY RIN DINNa
MOVIAN PYHINN PN MPYW WIRINRY
moYVN MNNANA OY RN NN HV TN RLaNN
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NG TV | TN VNI NN CTI3INN NI N9 03770 Non

17007 .07PIY IRN MMV NPYIVEPNI NPV
20,000 YW 9900 790N NN PHNY Anrn
VTN DTRYIN NI TORNA WRVANAY D3N
noVIAN NIXPYDNVI RN NNNA DONNVNIY
DORINA TIVY RNY VAR’ DNV 0 Y
1WONT) YYD RN NNNY MMRD DNAY

.(navn n»xepho

IMIPR D101 HY NDDIANN NNNAY  NIIVN
Sv INITNN MYRNRA (MRNA) YW X" HW
9NN 122 MLV cDNA YW MV’ NPIAD
N70NN .DRN TINY (anti-sense cDNA library)
MIRIN) D2129N DMIR DR DYRND TN YHNY nn»n
MyXNR1 Y1901 717 DNUINA AYIaW (DN
TIVY DRNY NITY DORNNN anti-sense N T

JRDN NIND NYYONY NANNa

nmmn Madn n¥Iap Mo undrn o ITa
Death Associated) DAPs 11Rp DNYY ,0WTN
D718 NYAINA DIV JUNA NTPRND .(Proteins
DAP- X1 DN2Y DDNAND .AXAPN YV OIN2)
72N YYa 9™ nR RNY L(DAPK1) kinase
DPRN DN2AYN NN TP TPANNY 101N
D)RNA INYYINY RN .NINAN INNIYIN Pond
S50 aNT RN YN JTO Y T HY NIpIan
2799 RY 2¥N1 PHY MIMVY NPNRIYI MIpa
MYYAN DR NTNY Y DRI 0PN DRNA
, 1020 DPATNIRD DOPIAY DN MIMRY 12002
nowNN DRN MPNIND ,DYPVRY 19WN NI
720 19X 12 17 07107010 DIANPIIR NYYAN IR
YR 1MIpM 7on DAPK1 0naw knock out
DT 1 9TYNA DYRPYRNN MINNNN NN IXIIPN
IRXD MIINR MNP .720P2 MNNON MINpIa
20V NN NN MYYa HYa RN DAPK1-w
NR NTPT T IPYIN .07YNODN D228N XY RN
TN 77X MIAIPYNY MAIN NIRY P1Inn
< TN MY NR

nYYY NR  DNINRNAY  1PNOIYN MYINonY
M9 NAMWN 0377 NAN1 07PN DOXIIYN
.D1’2°2V WP

712'wn "nnna masn” Ty .3
7779 7197317 "NU9IpY vInn”
o'wIn o™19on

o) ,IpHhm PAYYAA WMINN 12702 D
D212 M7 MY TWNNWN IRND NN DINNA
971NN NIIPNI DNPY DPINN 0PV THI1
a1 w1 - Ceelegans - nNonyn NYNnn YV
,AMINAN »2) AT V1YY .Drosophila - mM19n
MNMIN NAINY L,NNI NPAY TIYTA NIIANNY
mMpIoN LNNARD TNRY 1INNVWA RN NNN
NN PIDINY IRAN WA YR MIRIAPW NPV
MY 720 DNVAORD PITPA DI DI HV
DRRIND DN INT JVNNA,DPVNM NNV
nom %I wpra (ortologue  genes)

DIMIT X VI MPRNARL,DINR

mMNTPIND DYWNN NIva YV 7o nmn
2501 9P7Y2, P32 YRNN NNIND 2NININY NN
mMIIPNIN NP 12N DAINN,INAN DILNIRD
INY IMIRND GOIN DPYNY 19N, NPYIN IoNa
mMann Yv and Pun vary Ty PINIaRa
50 YTINN MIDIYNI DMXN DYRY YNy axnh
NV MPPID PPANY MYXN 72799 .N1P9IN 70N
RN MMY YY MY (unbiased) MTmwn R
MMRY ONOYWN >T3 TIN N72YN1 DYTIV P

.NANAN IRINAIRN NN 197van
IWAR Y TV ANYR ATIaYn nmn
INRYY RN NN YW TIIT NON DR NINY
97NN MIIPYNI MY YIVAR 'NY2 PNV D)
DNIRA NRIRNN PPNV PR .INY MOIVAN
TINY WA NN YR DN PINAY DIt
M0 YXRIY NNIVRIY NIVARY 023 "R’ H»
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Tumor Suppressor-J DAPK1 1117 .4
N33 131Yn 1911 - (JBT0°N3ITN 1A)
TI"IAT0 7NN N0 NN 1A vwpn

NMDN NNN NN KV NV DYV JIYIN
IR NPRVIND MYXNRA DTIPON NNAVD IR
n%Y ,N2070 NINNY NI DYV DION
PV NNV L, MNTPIND YVND MIVA I3
29N V1T tumor suppressor RINVY ,p537N
DD D7) VP IRN .VIVMAR DN1HON
72597190 PYINY RN NN ONYDNI DIYMIAN
277 1IRIM 0700 DN MNNann Hv
MMRD YY 72080W YN NRY .ONNIVAY MNY
MIVARN MNYY 0NV 0'RNA DAPK1 099anw
W) 72991 ,tumor suppressor-d 019 NAYNNYV
NIT0A DINRY .DNYW DT 1NN DR 7Y
1NN D723 M”NIVID HTIN MIIPNI MTIY
IR72 MM NYAN JoIN DAPKI-W nnwrIY

DOINPNAR OT HY 1INMNY DIRN HONMN

mMa7 NYYYR MRIAP IPTA IVR MRIN TIOY HY
LNV MMPRIP 0 ,0TR 1121 DT 0aYR
DAPKI-0 020 IRXNDY, TIVI MMy ,nynmH
DI0N YVIPAR  PINN POIR .DNA pMvn
NR DDINY (DAPK1 Y® 101190 YW v nn)
NPV INR PPN, D27 DVIN KRR K710 NPRY
YODINIO JADY DIWA TY O TN TVINARD
NPNTIPI PRI ANNIT LD .1IWN VDIIRITY
germ) NWNN1 N11Yn DAPKI 5w M0inaa
NNIN NAYNN MV NR NPRNWN ,(line mutation
chronic lymphatic leukemia mnnann?
DO YR Y132 MR RWIA (CLL)

DAPKI1-n 125w »onY 1m0 1950 mrxinn %an
NIPN NNIVM tumor Suppressord Tpann
DRINA TIVY DNHNNY DMIVID RN PN

.090INN Ppn DAPK1 DyRvann RN

MY 1IN¥apa 19NN DAPK1-W TRNDW 181 <«
AN PIMITIR Y 1DI9 DAY MNW MNP ,1995
NI MIIPN DY ININRD ,DINRN GIRN
99 reviews MNMRNY DINPN DI IWITPN
DIPYVIR RIN DAPK1-W 1IR¥N 012 .DAPK1
mnaYw ,DAPK family :nwTn mm’p nnawvn 50
- DAPK3"7 DAPK2 - nowmn maon 07w
MMRY N21N2 NIOINN ORN NN DONNVN
IMIRN PRIVIARD DDA DYAIN 1V, DNN0N

.0N179INN NnIa

D71V TN 17PN DAPKI1 Yy mTay oy 711 72
P70 MR IXYINY ,DAPs N 329N N D)
DAPL-0 9pnn ,nnnTy Y% naRnna nvo
P1IYa oHyan orvoiw wawn vy Han
5w AN NYYON YINY VOVDIRID  NIDVIRD
MINNA GNNVNRA PAYND AT DAPS .PYnnn
DAP371,pnY »axna onnon 0'nadn Yvw nnan
TIONY - 92MY YRV NAYND NN
JRTNNN AT NPT

nanal WAWN NN PRIY RIOR - NINHNN
22 0TI YIT PR RYY IRD NN YW 00T
NNTPNN nwn .DAP-N 'N2%n Hv NN 717
DINRD DN1AYND T L,"000Nn T 1ayH
ONNN 0N T ,wNS DAPsTn 'navnw
.NIND XY NWIYVN TNR2 DAPs N NY1Y9 NR
D200 NYON Nnd 1T DAPK1-n Dinna
JPPN T Y PYW PINIT DI2YY 0NN
Oy DOPYANIp DIXPY DD DAYNM
NY MMpNRa DM “oany” 717 DAPK1
"N%0NN PYNY  7ann NnYnany  .avna
IR NADIVIRY PHM,DTIVIIARY 09210 DAPK1
DDA MPN T NI (2 DWIN) NINNN DML
NP NIVHY DHYNOND NN WY PP
2w NNYIYHI NMAN RY MWIN3 W ,0°277T0 NanNa

TWUNNA IRINY 793, NNN 129N NV

T"UWN 1703 NTIAW
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NG TV | TN VNI NN CTI3INN NI N9 03770 Non

INTI ITTIN 9V 0112970 Y NN .6

TIATIN JpPVYN NYIONNDA YA TTN'9 .N

N3 N1na "1aon 13 ATXPNTAIN

NI 71N3 N'Nn371yn

nNavy MDIY 17N NNRIAP ANV KA VDNRD
921901 Y9 DR DRR NI MINY NN DR
7927 ,NNR N22 NIND 2NAIN P2 NPRPRIVIRD
T NIVNY NPT NanY WIITN NAN NR NanY
DR DNV DNIYN IRNI YV NPIAD 12
(PCA libraries) 9 nIaxnnn 0’2770 Nan
"IN’ YYNNA PMDN NAYNAN TNR Y9IV
(M0 12 WNWNY luciferase~n 11250 noxNN)

MINRNN NYNHND,NY N1 DIVPI TINAYN 11VWI
NITNNANNRY NR TINRY N7V NR 9300 NPWH
5w NPIan Yaph NIvaR ORNY NN 17900
121291 YV DYIVARD MINTH VI P2 NPXPRIVIR
nYYan N2 MIaNa DMPW INR PPN NNNN
NRT Mapya (3 DWIN) RN NN YW MONN
129N P2 MWD NPEPRIVIR MYIY 1NH¥N
DYD NVAYN A7I90N0 DY DT INNT RHY
NMYYY MaIn Np»avh o3,y Y1 nwiapa
,NAN2 D125N MNT P2 1XPRIVIRD DX 210YY

JIN9PAN PHINN NR 29PY 7o

NV A9710 N1T1P1 11I0°'N9 0'J717.3

I3 ¥ INn11na ny1api (soft spots) n'11a9nn
(Output) M910n ANXINT 11290

%N RN NN YW DDITH NONa NMaNann
T PONN2 0, DN 229NN N2 IMITAY
W OIRYY RY MW 13202 DIIRNN DNIANN
1072 DINR T'12YN 1270 DY DIWIPRY 079N
1877w PCA-N N»7902 1NN DIW 79) ,NNR
19”2 MRIY VAR G0N (3 DWIN) DORNA
%Y Yawnh omoav o»»HwI 0»arn 0X1WVN
< .7PoNn YV ApIRYTH

mnmn 113191 9y n'm3vn mY3Inon .5
0377 NN 1B1A70 NN

D¥1IYN NWIYVN TR I 1PN 17NN AP NNa
DNIPN NNDVIR L, DTIVMNOR — 2PH D1IININN
VW 77aNN AT OY AT AT 71912 - NIonn
1223 92130 1IAIR ,HVNY . DIRIIYN 1A PITN VP
DMVNARD YIHDNVYI NINNN DINIPI WYANY
PIIYY PIIyn Nays 1919 NIIYNN MY , 00N

JDIRNIN D2WPN TIT P10 12yna

0TPaAn Y qonw ,077rRpnasa nnadvn T
TNRD DYV N 0N L,WXIIVN TR YITN
M DNIAYNY RXNI 12 10D .INR PIIYH 07annY
X1 NPYY Y1Yah mHnon DAPK2- DAPK1

.DN10N MMRY NA1N1

nan vYVILY IV NNI 1aY YNVYNN TIaY
T DOXIIYN NWIKY 9D NR NTNRNY DI77
MRN YV IPIAN MN2 TIDY YY VLD NaNN
MTIR YY DNINRD DNVYL INDNOY DIINRN
0221250 12 NPXPRIVIR HV WD DNYONN
1791 70 .02 WPn Y91 P Y1y Y02
DNAYN NIRND NYLIDYW NUNON DIIT NAN
,D7IMT 1122, MNY 072772 AT 0Y N1 D12Tn"Y
,(ubiquitin like) *X1»VMpPaVMNT YN
N9NN .(1 DWIN) TIPI MIRVIND T HY DIININ
NYIYY DIV OY 720N YT HI DR NNION
1012 DYYOIN MINN TPYN PIV NI, DOXIIVN

.NI1an NHYANI NnR

WOIORIVIN NN TANY N RIOR TRID
2 DPXPRIVIRD MIN DR NApWNY nwik
N2 PYY NI DRA NNR NPT NN
NLIN INR DINNDN MMRY D22INN DIRNN
NN Yapm DNAYNN Pa NPRPRIVIIRD

2PNIYN NPT NINT

57 2016 72NXT,38 1"7"A



1"YWNI O'WITN O7IaT00 TINXTN

TI'NTINA TNT0N 11291 I3 . 1"ADIAINTT T TIND1INT N1V O3Vl NI 1N 11291 W AT TYY 1930 PCATTI NIM190 .3 TN
TINPNTAINT 91930 TIN NIPYNN MIA0 N93P001, 1IN 9140 NN TN T1MN0 019 07 07wpl 0'naon wyd . nmmn”
fM190 N7 .00 NTYPNN TINT, O TIAZ19NTT ADIAING X177V Y TIY INTND 1A' 111y NTIN N33 0112900 93 12

137 0P IMTNIY O3 1D ATXPRIAIN W T AT TINT 11WIN O'WNa

Gilad Y., Shiloh, R. Ber, Y. Bialik S. Kimchi, A. (2014). Cell Rep. . 8. 209-21 : 71PNl

mY%as nNn»p ORI RN NN YV WNIN YI3
N1aNNY M1 1RON .on%Yaa (redundancy)
INNIIN DR WRIN MITNY NYWPN 1271100 'NVIN
,(output) N79100 NRXINY NWI1"TPNY” 53 HV

JRNN NN NNXYY 10T

PON DN DMMDN DNAYNY DY I <«
DIana MY AT MT 3IaNY. MInawnn
,Bcl2-n nnawn Ywnh) noyan nTpond
1IN RY IV (T IAPsTh nnawn
GnnY’ Anawnn ’7ann on nynpv nyepinn

T"UWI 1903 TINA™

58



NG TV | TN VNI NN CTI3INN NI N9 03770 Non

DR WRIN RTNY 'Y NNTPIN P70 RYY MPanr
987 191NN NI PIHRY Y0IMYIN 7NY0NN
2122 1IN MYYNNY NPV1IP NTIPI

RWI RIN,N9NN 20ID RN TWRIV DVN NI
POM RN NNN YV DDITH NAnNa MYNo
.DOYYS DPRY DN NwIa DNY0NIN
70N ,NPXVIN MYXNIRI MYXINN MNONN
RNY DIWARN YR ,DPVINOR DMIPVW IR DV
oNTT A1 HVNY WP RINA TV MVID
1T DINN2 77PN .072 0NN JVI0 RN YV
1PIPNI MYP239N 1IN 23,1990 MPIAN NIIR RN
N9INN NMINWNY Y197 'RN NN YW D770 Nana
MY Nnav v 7399 .3970 N0 IMR1 D3 ,N7IN5
DR M2Y 712 1773 Y921 DNAYNN NWI NR NNY
D999 PITYY 0919010 12YY NPNYPAN MDD
1IN NM2YY 1208NY YR MYRNIRL DIV IR

999 IRINNY 790 PrIYY

mwn DwWw» narnn nwin Sw  amasmn
2PYN IR M 98I NPT (26 IRT) NPRIVRPND
DIPNYAIN TNR Y3 YV mRNAsN MV 1INR

R DY Y RY NI

mnv YY MW 2Yanh At Awpna wyRn NNIR
MYRNARI 200 N3 YI2 RN NN HV Nann
99 NIRINND siRNA-D nN»7190 HYw anYyan

D130 DR TNR HI T3 NN

DNYOVN YW NYMIND NYPAP YXIAND NWRIN 2HV1
MRY 070 (output) RN NNNN NNRY HY
nann Ny’ap .nwia oYyan onvonn nNr
(functional signature) %173 932 91PN
TNYI .MRNND MONIND NIPNA DR TWIRN
99 YV INMIN DR ANV TINWN HTIN N
mann ,Nwin Man 9% »NvIon NI Padn
[ | JP2I0 RN NMNN 127 MIN2)

DY NPYPRIVIR YV 9173 1900 HPA NAYN RN
IRXINY TN 127 NN YYD INR 0NN
91 PN DM RPNT RNY IR 2119100
9 YOWN RY 12 Y19 199 ,INYOwn DR YInh
MTIPI DR M N2 ORD 219900 IRIND
2NVIN NO1IPY DN 102 NYIOW NWIA NOINN
PR MOYRYY W) NDDIAN MIANN TN IV
PRI HwnY NI ,0NINN D272 IPRIST MWD
IR NMIND 2XP IR VRAY 7T PNAY ¥ Padn
mManIn Mn»p .NPDVITIVI MONNA 28PN
NN L, DNV NN NIAYN DIoNY mYnonn
n1Y239W P2AINN NNYRA YN RN 191NN

.POIDN IRXINY NI12% NMIN NYYA 1N 12

nIYYT NVIN NP NYPIND DR NXRAY T
NWYRT 27V NVIND Y MLYIV MIHRVAD HY
5w NNMIINN DR HPIDA DTTINY DM NIYY
1IN WADIR WX AT 25w .NwIa Padn Yo
mMTPIND MY23a DIXIN DNAY D2A¥NA 0ONIND
0’90 MY¥NRI NN DNIYNN NRAN TNR Y2
50 MPITN MTTN .(siRNAS) D100 0”0
nInn NRRY Sy 71pnv” Y3 Yv 97010 NYawn
9 MAIPN WIITH NAN 223 HY MDA IRNN
0N YRY 172 .0wIa Padn vy Hw ampn 09
NI IPNND TNY NRIPY DINWRI DTN
19102 TTPY D?IWN THTIN N1 WITTY 198
nYIN 1277 799 NAYN Y3 LV INMIIN NXR 12T HV

79002 NAMNN MTIPI 2V 17PN NR 1PINN

PM1TNN M9 Nt .7
1111021 (precision therapy)

3,711 711290 T INMAY M91INA Havh YN
071070 RN NINY 72 ,BH3-mimetics™n HYwn9
NNONY,TITI2 D11HP DD 127P .12 YN
n7NY 1NV 292 ,1NPTI7NN 1YY .N2T INYRN RYY
13072 19K MAINY K271 ,720800 YTNRN NRY DN
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VNITTITIINT 9 9Y TP 01T 1 T30 NI3VNA .1 11N
TINAWT TTND) DTN TINIX VYUY OW3 '3 7N T 171N
TN) 270N 07T 793 T'MNINX 73 (MINAYT O Y
.("INQVYN TOYINN Y N

IRNY VNN PIANNY ITYNVI INPI DINANN
NR DIRPD RND 0N SMTIR ORN) YMTIR
02N DT L(DTN 'Y DI HY NN N2dWN
DYMPX DN NPXY DTIHNM WRIN DPIIP

W DNMIIPO NR 1INY DTN YD NIIPYNM 29
) PIANY PURIN CTRNN TRN PN VIR I_I
IITN) NNR NPTIPON AT 1N 07N 9 290
PA0Y  QRY  (MANIPOITVTIPN NOIYN)  DVD
YR DT ITINRD PN YV PITH IMVIR NRN
2 027 PNRT MNP IR ITINRY (1519-1452)
NYTYPY HW INIAN 1721 NANIPOITPTIPN NIIPYNN
L0230 RIN 1NN PYN YVNY YV DNPRY DYV I
130N 070213 DI 2970 RIN DTN Y9I HV oNPN T2
S5V DNRMA JOIR YV DT NRNY 2N (1 IR)
VINYWN DN NN PrTY 20 ORI IR 0T 09
277100 NIRNY MINpoNn Py’ Nvaa
(PPN 22R) PTIN NN NIV NWIN HV N212INN
DYXANNN L(DPNYN) DIVRIN DIOIPN DIRYY
DPYIN DAY TV (PPNY) D7IVN D2IYH

(0T M) anra

7AR T3ON” NP 207N 09I IR RIDR T
DNTYIN WYV MY DINVRIN TN 19D NPYY
DN PYNNA NN MNNONAN YW INva
,079%90 IR RN ,vasculogenesis "pn Nt
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NYITIN BTN 09 YV NY1ON MNnon HY .anra
NR 072NN 13770112 PaYW 21WNn Y 70 DVH
DOYIN 1IN ,NRPTIRTNND N9V DT 19 Y

(1) @VM»P 2aYR HV K91 TNIRY

01D DY NYNR NPR DWTN 0T 'Y MY NN1N
,N2TIN NNYWA DY RY GRY NI2I9N MNNannn
RIN RYAIMN .DINAN N DI TNRY NINWI ROR
TNXD AMPYNNYI P 022 OTY AR W NN
D) ,MINKR IR MIIPNY NNIT2 07901 DT *HI2
D919 03 0N ,7RY2 HW YAV PYNN DAY DTV
NN KV MY RIDR WITI .APYIRA Prvny
12N NN S apIw 0T oYy HY onpny Y
YTIPAN JTAR DAY 2IWNN 1IN DY T
<,0799N 07 Y YV DNPY NIV 0T Y HV

TR TNPNA T AR TION NI TR IRV
mpTnm MPTAN NPANINA NPIaND mMyapd
.AMIYYN ITHA PITY RN L1900 NWIN YW 72 93
, 00020 NIan YW neY PYnn nHwinwn
9190 YR NRYY D901 0T YD HY DNRMA
angio-) NTIVIR MNP ,NPIINI ANV AN
DADNNN DWTN BT 250 AT POAN1 .(genesis
D291 TXIN DN, DNIH 1T 79IN NXIN YNNI
INRY P 0PNON PYNNN .NYHN NN ,D’a0N
0272910 DIITY ,DT 1023 YV N9 NWI NDINIY
MAav M MNPYIN NATN 70N, RPN NPIY
INRN . D2V G130 DR P2 NNVPNY MWITT
77 9P (M9T) PIAYa PYHNNA IXNNN NIV
MOR 0NN PWVYN NTI IPRY  MIVA
N21IPN DTN N2 1229 RNN 1AW 72900 PNnInnw
0NN PVYN T DY IR NN
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VPNN 29 HY IMPODN YV NIMpNn N1no
137707 ,70I80 2V 1NV DRY RIN INI0N 7 VIVIN
1D L(NOISN) WINTAIN TN 8NN 11
VEGF Y Tp1mn mx» mawns 17T oo
NR P7INY PMIAPYIY ,INNN 0N DNIND DIRNA
1R 1”OM9NY VEGE YW 1annn %1 7onnn
NYRNN M2BNA 9199102 AT 2IWND NAVN

.J8NN2 90N Y280 1Y TTHINNNY RNY MY»ONN

oDYIAVNN NARNN 0 MINR MWD M2ABN
DYWNTN D500 TITY T INA AT 28NY IRNN
95 (NPYPHY NANT) JXNN YV AMNa TN
npan ,5wnY) 17 13NN WVNTH 990N NAVN
DY L(NPITNNVINA PIRNN OINA AYIIR
RN NOR MABN YV 127D GMwnn 0D RN
ova MITN T InYyw Mopa OT Y 1IN
WX (Hypoxia Inducible Factor 1) HIF1
INRN YW D20 10NN 21N TNR RN VEGE
D0728121,0°07 1NI NINR DWTN 0T 29 NPV
a0 MY PrI NYINY 1PN NIND WITI DINNON
D07 20 RHS RY MPINNN NPIXN DNIND DORNY
S5y MW DYMan HIFT YV 0901 170N 73
N2 N7NNN NAVNN .APPA0N NIANY DTN 09D
Y970 MYXNRA DTN YD 'YV DTN NANIN RN
121N) YMTIRD T DR DAVIYA IV ORN

.(vasodilatation=> ny11n
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