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Gene WheUaS\ WR WUeaW canceU haV been Rn Whe UeVeaUch agenda fRU WhUee decadeV, ZiWh Whe

fiUVW e[amSleV haYing been deYelRSed in Whe 1990V, accRUding WR HUYRje MileWic, SeniRU

CRnVXlWanW in NeXURSaWhRlRg\ aW Whe BeUgen/HaXkeland UniYeUViW\ HRVSiWal in NRUZa\.
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ÕBXW Whe fiUVW clinical WUialV aW Whe end Rf Whe 90V, ZeUe Ueall\ diVaSSRinWing,Ö he Va\V. In Whe

eaUl\ ShaVe Rf gene WheUaS\, WR[iciW\ ZaV a SURblem. In Rne caVe WhiV led WR a faWaliW\, caXVed

b\ immXne UeVSRnVeV WR Whe YiUal YecWRUV XVed WR deliYeU SRWenWiall\ WheUaSeXWic geneV.

ÕThe field haV been dealing ZiWh WheVe iVVXeV and mRdified Whe YecWRUV accRUdingl\,Ö Va\V

MileWic. The big challenge nRZ, he addV, iV VhRZing efficac\. RecenW VXcceVVfXl UeVXlWV in

WUeaWing bladdeU canceU VXggeVW WhaW gene WheUaSieV ma\ VRRn VWaUW adding neZ WRRlV WR Whe

canceU WheUaSeXWic aUmRXU\.

AdYanceV in CAR-T cell WheUaSieV (chimeUic anWigen UeceSWRU T cell) fRU blRRd canceUV

haYe VhRZn Whe SRZeU Rf geneWic maniSXlaWiRn. T cellV aUe haUYeVWed fURm SaWienWV and

geneWicall\ mRdified, befRUe being WUanVfXVed back, aUmed ZiWh UeceSWRUV WhaW VenVe and

WaUgeW canceU cellV. BXW e[Wending WhiV VXcceVV WR VRlid WXmRXUV haV SURYed difficXlW, Va\V

LXigi Naldini, ScienWific DiUecWRU Rf Whe San Raffaele TeleWhRn InVWiWXWe fRU Gene TheUaS\

and fRXndeU Rf biRWech GenenWa Science in Milan, IWal\. ÕUnfRUWXnaWel\, Whe CAR-T cell

[aSSURach] dReV nRW ZRUk VR Zell in mRVW VRlid WXmRXUV \eW, becaXVe Whe

micURenYiURnmenW in Whe VRlid WXmRXU iV YeU\ immXnRVXSSUeVViYe,Ö he e[SlainV.

SR faU Rnl\ Rne Vingle gene WheUaS\ fRU VRlid WXmRXUV haV gained aSSURYal  and Rnl\ in

China. Gendicine, a YiUal YecWRU aSSURYed in 2004 WR WUeaW head and neck canceU, deliYeUV

Whe gene fRU Whe S53 SURWein. MXWaWiRnV Rf WhiV gene aUe cRmmRn in canceUV and Whe

WheUaS\ aWWemSWV WR UeSlace iWV miVVing WXmRXU VXSSUeVVing URle. AcWiYaWed b\ cellXlaU

VWUeVV, iW indXceV cell deaWh. BXW a VimilaU dUXg, AdYe[in (cRnWXVXgene ladenRYec), ZaV

UefXVed aSSURYal b\ Whe US UegXlaWRU Whe FDA in 2000, ZiWh TXeVWiRn maUkV UaiVed RYeU

Whe daWa SUeVenWed.

TZenW\ \eaUV Rn, 2020 finall\ VaZ VRme SRViWiYe neZV. In DecembeU,bFeUGene annRXnced

UeVXlWV fURm WheiU nRYel gene WheUaS\ WR WUeaW bladdeU canceUV WhaW aUe XnUeVSRnViYe WR

cXUUenW BacillXV CalmeWWe-GXªUin (BCG) WUeaWmenW. FeUGeneÓV nadRfaUagene fiUadenRYec iV

an adenRYiUXV YecWRU, WhaW deliYeUV Whe gene fRU Whe SURWein inWeUfeURn-α-2b  a Vignalling

mRlecXle WhaW enhanceV Whe bRd\ÓV RZn immXne UeVSRnVe. The WUial Rf 200 SaWienWV

enURlled beWZeen 2016 and 2020 VhRZed a cRmSleWe UeVSRnVe in 53.4% Rf SaWienWV afWeU



median fRllRZ XS Rf 19.7 mRnWhV, ZiWh anRWheU 45.5% UeWaining Whe UeVSRnVe aW 12

mRnWhV. Onl\ 5.3% e[SeUienced diVeaVe SURgUeVViRn dXUing Whe VWXd\, Zhich Whe cRmSan\

Va\V makeV WhiV Õa neZ gRld VWandaUdÖ fRU WUeaWmenW. The WheUaS\ iV cXUUenWl\ XndeU

cRnVideUaWiRn ZiWh Whe FDA.

Delitekw ]echa îl]l

One Rf Whe challengeV WhaW haV been hRlding back gene WheUaS\ iV Whe meWhRd Rf deliYeUing

Whe XVefXl gene. ÕWe VWill Uel\ Rn YiUXVeV, Zhich aUe Rf cRXUVe maniSXlaWed VR Whe\ canÓW

UeSlicaWe, bXW VWill deliYeU Whe geneWic caUgR inWR Whe cell,Ö e[SlainV Naldini. MRVW WheUaSieV

being deYelRSed XVe UeWURYiUal YecWRUV, aV Whe\ haYe Whe caSaciW\ WR inWegUaWe geneV diUecWl\

inWR Whe hRVW cellVÓ DNA. Õ[The YiUal YecWRUV] haYe been UedXced WR a minimal amRXnW Rf

VeTXenceV, VR Whe UiVk WhaW an inVeUWiRn ma\ adYeUVel\ affecW Whe neighbRXUing gene iV mXch

lRZeU.Ö

MileWic haV been deYelRSing gene WheUaSieV XVing lenWiYiUal YecWRUV, anRWheU W\Se Rf

UeWURYiUXV. ÕThe\ haYe a hXge adYanWage RYeU [RWheU] UeWURYiUal YecWRUV, becaXVe Whe\ can

alVR infecW nRn-diYiding cellVÙ We nRZ knRZ WhaW nRW all WXmRXU cellV aUe diYiding, WheUe

aUe dRUmanW canceU cellV Zhich aUe highl\ UeViVWanW WR WUeaWmenW. SR ZiWh RXU lenWiYiUal

YecWRUV, Ze aUe able WR WaUgeW bRWh nRn-diYiding aV Zell aV diYiding cellV.Ö

FURm Whe eaUl\ WUialV fRU gene WheUaS\, iW became cleaU WhaW YiUal YecWRUV WhemVelYeV SRVe

Whe UiVk Rf VWimXlaWing an immXne UeVSRnVe, Zhich can caXVe XnSleaVanW Vide effecWV (and

in Rne inVWance, deaWh). AlWhRXgh WheVe SURblemV haYe been laUgel\ iURned RXW, VRme

UeVeaUcheUV haYe RSWed fRU gene deliYeU\ Yia V\nWheWic nanRSaUWicleV. A Weam aW JRhnV

HRSkinV UniYeUViW\ in BalWimRUe in Whe US aUe deYelRSing biRdegUadable SRl\meU

nanRSaUWicleV WR hRXVe geneWic maWeUial (ChRi J eW al NaQRmediciQe 2020). The mRVW

adYanced V\VWem cRmeV fURm biRWech GenSUe[, ZhRVe ONCOPREX nRn-YiUal deliYeU\

V\VWem, encaSVXlaWeV geneV in hRllRZ liSid VSheUeV. The nanRSaUWicleV aUe Waken XS b\

WXmRXU cellV afWeU adminiVWUaWiRn aW XS WR 33 WimeV Whe UaWe Whe\ aUe Waken XS b\ nRUmal

cellV. The V\VWem haV been XVed in dUXg candidaWe REQORSA (TXaUaWXVXgene R]eSlaVmid)

caUU\ing Whe TUSC2 gene, Zhich acWiYaWeV Vignalling SaWhZa\V WhaW UeVXlW in cell



deVWUXcWiRn. AfWeU eaUl\-VWage WUialV in 50 SaWienWV VhRZed gRRd WRleUabiliW\, Whe cRmSan\

aUe laXnching a laUgeU clinical WUial fRU Whe WUeaWmenW Rf nRn-Vmall cell lXng canceU.

Tok î̂ g c l̀d ǹ  h ǹ

One Rf Whe mRVW SURmiVing VWUaWegieV VR faU inYRlYeV deliYeUing geneV WhaW can bRRVW Whe

naWXUal immXne UeVSRnVe WR canceU cellV, Zhich inclXdeV Whe c\WRkine inWeUleXkin-12 (IL-

12), a Vmall SURWein imSRUWanW in cell Vignalling. ÕIL-12 ZaV idenWified \eaUV agR aV an

imSRUWanW c\WRkine chaUacWeUiVed b\ an abiliW\ WR Vignal inflammaWiRn YeU\ VWURngl\,Ö Va\V

Daniel OÓCRnnRU, CEO Rf OncRVec immXnRWheUaSieV in NeZ JeUVe\. ÕYRX can SRWenWiall\

change a VXSSUeVViYe enYiURnmenW inWR an immXnRlRgicall\ acWiYe enYiURnmenW.Ö

Man\ WXmRXUV cUeaWe an immXnRVXSSUeVViYe RU ÒcRldÓ enYiURnmenW. PaWienWV ZiWh ÒcRldÓ

WXmRXUV dR nRW UeVSRnd WR anWi-PD1/PDL1 checkSRinW inhibiWRUV. When ZRUking

VXcceVVfXll\, checkSRinW inhibiWRUV UeleaVe Whe naWXUal bUake RU ÒcheckSRinWÓ Rn T cellV,

Zhich in nRUmal ciUcXmVWanceV Zill VWRS Whem aWWacking RWheU cellV in Whe bRd\. ImmXne

checkSRinW blRckade WheUaSieV allRZ T cellV WR UecRgniVe and aWWack WXmRXUV. BXW XS WR

50% Rf SaWienWV ZiWh PD-L1 SRViWiYe WXmRXUV VhRZ UeViVWance RU UelaSVe afWeU WUeaWmenW

becaXVe Whe T cellV aUe nRW able WR Ueach Whe WXmRXU. DeliYeUing c\WRkineV diUecWl\ WR Whe

WXmRXU can change WhiV, Vignalling WR e[iVWing T cellV and helSing WR cUeaWe mRUe. ÕThe

cRnceSW iV WR Wake WhaW cRld WXmRXU and WXUn iW hRW,Ö e[SlainV OÓCRnnRU, ÕYRXÓUe Waking a

WXmRXU Zhich ZaV SUeYiRXVl\ miVVing WhRVe cellV WhaW cRXld caXVe a SURSeU anWi WXmRXU

immXne UeVSRnVe, and changing WhaW.Ö

BXW deliYeUing c\WRkineV haV had VRme WeeWhing WURXbleV. ÕWhen iW ZaV fiUVW idenWified and

When deSlR\ed, iW ZaV XVed inWUaYenRXVl\, and iW caXVed SURblemV becaXVe iW ZaV YeU\

SRWenW,Ö OÓCRnnRU e[SlainV. SR a ke\ adYance haV been finding Za\V WR deliYeU Whe gene

lRcall\ WR Whe WXmRXU. TheUe aUe a nXmbeU Rf diffeUenW ingeniRXV aSSURacheV WR WhiV.

BiRWech ZiRShaUm aUe injecWing adenRYiUXV YecWRUV caUU\ing IL-12 geneV (Ad-RTS-hIL-12)
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diUecWl\ inWR gliRblaVWRmaV dXUing VXUgeU\. PUiRU WR WhiV, SaWienWV aUe giYen Whe RUal dUXg

Yeledime[  an acWiYaWRU WhaW WXUnV Rn IL-12 SURdXcWiRn in Whe WXmRXUV. ZiRShaUm haYe

cRndXcWed WZR Vmall VWXdieV ZiWh 95 SaWienWV VR faU, and fRXnd VXcceVV iV gUeaWeVW in

SaWienWV ZhR alVR UeceiYe de[ameWhaVRne  a VWeURid cRmmRnl\ SUeVcUibed afWeU VXUgeU\.

PaWienWV WUeaWed WhiV Za\ liYed a median Rf 16.2 mRnWhV, cRmSaUed ZiWh Whe nRUmal life

e[SecWanc\ Rf 6 12 mRnWhV.

OncRVec haYe deYelRSed anRWheU Za\ Rf deliYeUing geneV WR WXmRXU cellV ZiWhRXW Whe need

fRU YiUal YecWRUV RU nanRSaUWicleV. The\ haYe Waken adYanWage Rf Whe elecWURWUanVfeU

meWhRd XVed b\ UeVeaUch labRUaWRUieV WR WUanVfeU DNA inWR cellV. ÕWhen \RX SXW eneUg\

WhURXgh Whe membUane Rf a cell, iW caXVeV iW WR becRme SRURXV, and if \RX SUeYiRXVl\

VXUURXnded WhaW cell ZiWh DNA SlaVmid, Rnce \RX fRUm WhRVe SRUeV, Whe SlaVmidV Zill

mRYe fURm RXWVide Whe cell, WhURXgh Whe membUane inWR Whe cell,Ö e[SlainV OÓCRnnRU.

The cRmSan\ XVeV an aUUa\ Rf Vi[ needleV WhaW can eVWabliVh an elecWUic field WR deliYeU Whe

DNA inWR WXmRXU cellV. ÕTRda\, Ze WUeaW VXUface leViRnV RU VXbVXUface leViRnV, [aV] WhiV

deSlR\V WR 1.5 cenWimeWeUVÙ We can geW WR WXmRXUV WhaW aUe lRcaWed VXbcXWaneRXVl\, RU

WXmRXUV lRcaWed Rn Whe Vkin,Ö Va\V OÓCRnnRU. The cRmSan\ iV alVR deYelRSing a

miniaWXUiVed ÒYiVceUal leViRn aSSlicaWRUÓ WhaW Zill be able WR Ueach 15 cm inVide Whe bRd\,

allRZing deliYeU\ Rf an\ gene WR a mXch ZideU Uange Rf WXmRXUV.

ÕThe Ueall\ VignificanW Whing abRXW XV iV ZeÓUe nRW XVing a bacWeUia, ZeÓUe nRW XVing a YiUXV,

ZeÓUe nRW XVing a nanRSaUWicle, ZeÓUe XVing eneUg\Ù We VkiS RYeU WhaW SaUW Rf [gene

deliYeU\], Zhich iV a laUge SaUW Rf Whe UeaVRn Zh\ Ze dRnÓW haYe Vide effecWV,Ö Va\V

OÓCRnnRU. The cRmSan\ haV VWaUWed a WUial Rf iWV IL-12 gene WheUaS\ TAVO (WaYRkinRgene

WelVeSlaVmid), Rn iWV RZn and in cRmbinaWiRn ZiWh VeYeUal anWi PD-1 checkSRinW inhibiWRUV,

fRU UegiRnall\ adYanced melanRma and meWaVWaWic melanRma UeVSecWiYel\, ZheUe

checkSRinW inhibiWRUV did nRW ZRUk alRne. The\ aUe RSWimiVWic fURm WheiU eaUl\ UeVXlWV. The

cRmSan\ iV addiWiRnall\ VWaUWing WUialV cRmbining TAVO ZiWh chemRWheUaS\ and a

ËWeÎle _ao pmi_g a bacoelia­ veÎle _ao pmi_g a uilpm­ veÎle _ao pmi_g a
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checkSRinW inhibiWRU. The\ aUe alVR deSlR\ing TAVO againVW meWaVWaWic WUiSle-negaWiYe

bUeaVW canceU, a difficXlW WXmRXU WR WUeaW WhaW RfWen dReV nRW UeVSRnd WR checkSRinW

inhibiWRUV.

AnRWheU aSSURach WR WaUgeWed deliYeU\ iV being deYelRSed b\ GenenWa. The\ aUe XVing

geneV WR deliYeU anRWheU c\WRkine, inWeUfeURnÐα, WR WUeaW SaWienWV ZiWh gliRblaVWRma.

ÕInWeUfeURn iV Rne Rf Whe mRVW SRZeUfXl acWiYaWRUV Rf immXne UeVSRnVe,Ö Va\V Naldini. ÕIW 

ma\ inhibiW Whe fRUmaWiRn Rf neZ YeVVelV, \RX ma\ UecUXiW immXne cellV and iW ma\

acWiYaWe SUeVenWaWiRn Rf anWigen fURm Whe RncRl\Wic cell WR Whe immXne V\VWem.Ö

RaWheU Whan deliYeUing Whe gene in YiYR, Whe gene iV WUanVfeUUed WR haUYeVWed VWem cellV.

AfWeU being haUYeVWed, Whe VWem cellV aUe mRdified XVing TemfeURn, a lenWiYiUal YecWRU

cRnWaining a gene SURdXcing inWeUfeURn-α2 (IFN-α2). When WheVe VWem cellV aUe Ue-

infXVed, Whe\ deYelRS inWR ZhiWe blRRd cellV (Tie2 e[SUeVVing mRnRc\WeV  TEMV) WhaW

haYe a VSecific affiniW\ fRU WXmRXUV. ÕThe ke\ SaUW Rf WhiV WUeaWmenW iV WR make VXUe WhaW Whe 

inWeUfeURn iV e[SUeVVed Rnl\ in Whe WXmRXUÙ ThaWÓV UeTXiUed a lRW Rf fine WXning Rf Whe

YecWRU,Ö Va\V Naldini. The WheUaS\ iV VXiWable fRU SaWienWV ZhRVe WXmRXUV SRVVeVV a VSecific 

DNA mRdificaWiRn WhaW Zill VZiWch Rn Whe inWeUfeURn gene. A 2020 WUial in eighW SaWienWV

VhRZed TemfeURn ZaV Zell WRleUaWed, ÕWe haYe alUead\ Ueached Whe [higheVW] dRVing leYel 

and Ze haYe nRW Veen WR[iciW\ UelaWed WR [inWeUfeURn].Ö GenenWa haV nRZ VWaUWed a ShaVe II 

clinical WUial in SaWienWV neZl\ diagnRVed ZiWh gliRblaVWRma, and iV alVR lRRking WR deYelRS

Whe WheUaS\ againVW a bURad Uange Rf VRlid WXmRXUV.

Soicide ge^el

SXicide geneV ZeUe diVcRYeUed in Whe 1980V, Zhen iW ZaV fRXnd WhaW WUanVfeUUing geneWic 

maWeUial fURm Whe heUSeV VimSle[ YiUXV 1 inWR hXman cellV made Whem mRUe VenViWiYe WR

VRme anWiYiUal WUeaWmenWV. The YiUXV SURdXceV Whe en]\me Wh\midine kinaVe (HSV-TK),

Zhich iV able WR WXUn dUXgV VXch aV glanc\clRYiU inWR SRWenW anWi-canceU agenWV. In WhiV

cRnWe[W glanc\clRYiU acWV aV a SUR-dUXg and iV Rnl\ WXUned inWR Whe canceU killing dUXg

Zhen iW meeWV Whe en]\me. The en]\me cRnYeUWV iW inWR a mRlecXle WhaW mimicV VRme Rf

Whe bXilding blRckV Rf DNA  bXW Zhen incRUSRUaWed inWR Whe cellV UeSlicaWing DNA, 



blRckV fXUWheU UeSlicaWiRn, leading WR cell deaWh. GeneV deUiYed fURm a nXmbeU Rf YiUXVeV

and bacWeUia haYe nRZ been deYelRSed. ÕTheUe aUe highl\ adYanced VXicide geneV

nRZada\V,Ö Va\V MileWic. ÕThe VenViWiYiW\ fRU Whe SUR-dUXg haV been VXbVWanWiall\

incUeaVed.Ö

MileWic iV ZRUking ZiWh VXicide geneV aV a WUeaWmenW fRU gliRblaVWRma in hiV gURXS in

BeUgen. The WUeaWmenW inYRlYeV injecWing a YiUal YecWRU encRding Whe VXicide gene inWR Whe

WXmRXU, RU in man\ caVeV inWR Whe caYiW\ afWeU VXUgeU\. SXbVeTXenWl\, SaWienWV aUe giYen Whe

RUal SUR-dUXg. ÕIWÓV chemRWheUaS\, bXW iWÓV a YeU\ WaUgeWed chemRWheUaS\, becaXVe Whe [SUR-

dUXg] iV Rnl\ cRnYeUWed [inWR Whe canceU-killing dUXg] in Whe WXmRXU cellV,Ö e[SlainV

MileWic. The SUR-dUXg haV nR imSacW Rn RWheU aUeaV. ÕIWÓV TXiWe a VSecific Za\ Rf killing Whe

WXmRXU cellV and ZiWh mXch leVV WR[ic Vide effecWV Whan V\VWemic chemRWheUaS\.Ö

SR faU, hRZeYeU, aWWemSWV WR XVe VXicide geneV in canceU WheUaSieV haYe nRW been VXcceVVfXl.

The mRVW UecenW ShaVe III WUial ZaV caUUied RXW b\ biRWech TRcagen (nRZ SaUW Rf FRUWe

BiRVcienceV). The\ had Waken WheiU VXicide gene WheUaS\ TRca 511 VXcceVVfXll\ WhURXgh

eaUl\ clinical WUialV, WUeaWing SaWienWV ZiWh UecXUUenW high-gUade gliRma. A UeWURYiUal YecWRU

injecWed inWR Whe WXmRXU ViWe deliYeUed an E cRli gene fRU Whe en]\me c\WRVine deaminaVe,

Zhich ZaV fRllRZed b\ RUal adminiVWUaWiRn Rf WheiU SUR-dUXg TRca-FC. BXW in 2019, WheiU

ShaVe III WUial Rf 403 SaWienWV failed WR meeW iWV SUimaU\ endSRinW Rf e[Wending RYeUall

VXUYiYal cRmSaUed ZiWh Whe VWandaUd Rf caUe.

AnRWheU cRmSan\ ZiWh VRme SURmiVing ShaVe II clinical WUial UeVXlWV, accRUding WR MileWic,

iV Candel TheUaSeXWicV, baVed in MaVVachXVeWWV. The\ aUe cRndXcWing a UegiVWUaWiRn clinical

WUial fRU aglaWimagene beVadenRYec (PURVWAWak), an HSV-TK VXicide gene WheUaS\ giYen

ZiWh SUR-dUXg Yalac\clRYiU fRU WUeaWing lRcaliVed inWeUmediaWe- RU high-UiVk SURVWaWe canceU

alRngVide UadiaWiRn WUeaWmenW. The WheUaS\ iV alVR XndeUgRing addiWiRnal VWXdieV in bUain,

lXng and SancUeaWic canceUV. MRUe Whan 700 SaWienWV haYe been dRVed WR daWe, bXW ZheWheU

CandelÓV ShaVe III WUialV Zill be VXcceVVfXl UemainV WR be Veen.

ËIoÎm che^aohelaix­ bpo ioÎm uelx oalgeoed­ becapme ohe ilaÄdlpg im a_]x
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MileWic iV hRSefXl WhaW Ze Zill be able WR haUneVV Whe SRZeU Rf VXicide geneV fRU bUain

canceUV WhaW aUe difficXlW WR WUeaW. ÕI VWill Whink WhaW Whe killing effecW Rf VXicide gene WheUaS\

iV YeU\ efficienW,Ö he Va\V. BXW Whe ke\, aV ZiWh RWheU gene WheUaSieV, cRXld lie in cR-RSWing

Whe SRZeU Rf Whe hXman immXne V\VWem. ÕIf Ze cRmbine iW ZiWh a YeU\ effecWiYe

immXnRWheUaS\, I Whink WhaW Ze can mRYe fRUZaUd ZiWh WhiV VWUaWeg\.Ö

HaUneVVing Whe SRWenWial Rf gene WheUaS\ in canceU haV been a VlRZ and bXmS\ SURceVV. FRU

OÓCRnnRU, Whe SRWenWial SRZeU Rf gene deliYeU\ iQ ViWX lieV in achieYing lRcaliVed deliYeU\

and limiWing Rff-WaUgeW Vide-effecWV: ÕWeÓYe made VWUideV, bXW I dRnÓW Whink Ze haYe gRWWen

WR ZheUe Ze ZanW WR be. WeÓYe in VRme inVWanceV VXSSlanWed chemRWheUaS\ Vide effecWV

ZiWh immXnRWheUaS\ Vide effecWV [VXch aV] h\SeUWenViRn and CRS [c\WRkine UeleaVe

V\ndURme].Ö OÓCRnnRU hRSeV WhaW gene WheUaS\ mighW SURYide a WUXl\ Vide-effecW-fUee

VRlXWiRn.

FRU Naldini, Whe VWUaWeg\ Rf deliYeUing geneV WhaW aUe able WR haUneVV Whe immXne V\VWem iV

YeU\ SURmiVing, and he WhinkV gene WheUaS\ Zill VRRn haYe a big imSacW Rn canceU

WUeaWmenWV. ÕI Whink Ze haYe daWa Zhich VhRZV WhaW WhiV can be dRne efficienWl\, Vafel\, and

alVR SURYide WheUaSeXWic benefiWV, aW leaVW in VRme W\SeV Rf WXmRXUV. TheUe haV been

ama]ing SURgUeVV, bXW IÓm nRW VXUSUiVed iW WRRk a Zhile.Ö

IllXVWUaWiRQ b\ AleVVaQdUa SXSeUiQa




