
 

!"
612542.6  

#$%&'()"#*+",&+)-"(&')*.)"#/$))0)*%"

"
%1234"56"#7218349""" "

#:2;57<=>9"" "
"
&24?" !" <8;48@" 5A4" B5C>9" %;4" #:2;57" 43482=" 25" ;DE4" 2;4" 0D2471D3=" B4" ?DF4" DED13DB34" <D=" F4=871B4F" D2"

;22G9HHIIIJK5E4J85?HG:B31=;">"E1D9"" "".2DAFD7F"#884==""""" ""-G4A"#884=="
"
&24?"L"<8;48@"5A4"B5C>9"
"

"%;4"#:2;57"1="*-%"D"MA124F".2D24="N5E47A?4A2"4?G35O44J"

" %;4" #:2;57" 1=" D" MA124F" .2D24=" N5E47A?4A2" 4?G35O44" DAF" 2;4" 0D2471D3=" I474" G74GD74F" 1A" 2;4"
85:7=4"56";1="57";47"F:214="D="D"MA124F".2D24="N5E47A?4A2"4?G35O44J"

"%;4"#:2;57"1="D"MA124F".2D24="N5E47A?4A2"4?G35O44"B:2"2;4"0D2471D3="I474"*-%"G74GD74F"1A"2;4"
85:7=4"56";1="57";47"F:214="D="D"MA124F".2D24="N5E47A?4A2"4?G35O44J"

"
"

!"#$%&'(!)*(+$*',(&$%')-'(!."''/')#(
"

!J" "+461A4F"%47?=J" "#=":=4F" 1A" 2;1=" #721834" DAF",1F45" (184A=4"
#N744?4A2P" 2;4" 65335I1AN" 247?=" =;D33" ;DE4" 2;4" 65335I1AN"
?4DA1AN=9" !01223245
#N744?4A2Q" !156782
GDN4" 56" 2;1=" #N744?4A2P" 1A83:F1AN" DAO" D==581D24F" ?D2471D3="
=:8;"D="24C2=P"61N:74=P"2DB34=P"D72I57@P"DB=27D82=P"57"=:??D714="
85A2D1A4F" 2;4741A !95:;1
=1NAD257O"25"2;1="#N744?4A2Q" %;882756<2(=;1>
=:8;"D="D"G4715F18D3"1==:4P"DA2;535NO"57"4A8O835G4F1DP"1A"I;18;"
2;4"0D2471D3="1A"2;417"4A21742O"1A":A?5F1614F"657?P"D35AN"I12;"D"
A:?B47" 56" 52;47" 85A271B:215A=P" 85A=212:21AN" =4GD7D24" DAF"
1AF4G4AF4A2" I57@=" 1A" 2;4?=43E4=P" D74" D==4?B34F" 1A25" D"
85334821E4"I;534Q" %"%(&6724?2
#2271B:215AR*5A" '5??4781D3R*5" +471E=" SJT" MAG5724F"
#N744?4A2P" 2;4" 247?=" DAF" 85AF1215A=" 56"I;18;" 8DA" B4" 65:AF"
D29" ;22G9HH874D21E485??5A=J57NH3184A=4=HBORA8R
AFHSJTH34ND385F4Q" *216<@56<2( =;1>
:G5A" 2;4" 0D2471D3=" 57" :G5A" 2;4" 0D2471D3=" DAF" 52;47" G74R
4C1=21AN" I57@=P" =:8;" D=" D" 27DA=3D215AP" ?:=18D3" D77DAN4?4A2P"
F7D?D21UD215AP" 618215AD31UD215AP"?5215A" G182:74" E47=15AP" =5:AF"
74857F1ANP"D72"74G75F:8215AP"DB71FN?4A2P"85AF4A=D215AP"57"DAO"
52;47"657?"1A"I;18;"2;4"0D2471D3="?DO"B4"748D=2P"27DA=657?4FP"

$4?565956;4
3D=2" GDN4" 56" 2;1=" #N744?4A2P" BO" I;18;" 2;4" #:2;57" ID="
4?G35O4F"D2"2;4"21?4"56"2;4"874D215A"56"2;4"0D2471D3= A;+'
?4DA="0OV5E4"'57G57D215AP"D"0D==D8;:=422="857G57D215A"DAF"
2;4" G:B31=;47" 56" !"#" $%&'()*+ %,+ -./&)*.0#1+ 234#'.5#(6/7"
/@5216@8? B@1562?

+6C2;
BO"2;4"#:2;57P"D35A4"57"1A"85AK:A8215A"I12;"DAO"52;47"GD7214=P"
57" BO" V5,)" 57" 12=" D66131D24=" 57" DN4A2=P" 1AF1E1F:D33O" 57" 1A"
8533DB57D215A" I12;" 2;4" #:2;57" 57" DAO" 52;47" GD7214=P"
1A857G57D21AN"D33"57"DAO"G57215A"56"2;4"#721834P"DAF"1A"I;18;"2;4"
#:2;57"?DO"57"?DO"A52"DGG4D7J"
"

LJ""WD8@N75:AFJ" "%;4"#:2;57P"I;5"1="2;4"D:2;57"56"2;4"#721834P"
1A" 57F47" 25" 4A=:74" 2;4" F1==4?1AD215A" DAF" G75248215A" 56" 2;4"
#721834P"F4=174="25";DE4"2;4"V5,)"G:B31=;"2;4"#721834"DAF"874D24"
DAF" 27DA=?12" E1F45=" BD=4F" 5A" 2;4" #721834J" " &A" 6:72;47DA84" 56"
=:8;"N5D3=P"2;4"XD7214="F4=174"25"?4?571D31U4"1A"2;1="#N744?4A2"
2;4"74=G4821E4"71N;2="56"4D8;"XD72O"1A"DAF"25"2;4"#721834"DAF"2;4"
,1F45J"
"
SJ""/7DA2"56"$1N;2="1A"#721834J""&A"85A=1F47D215A"56"V5,)"DN7441AN"
25" G:B31=;" 2;4" #721834P" 2;4" #:2;57" ;474BO" N7DA2=" 25" V5,)P"
=:BK482"25"-2756;4?(D"DAF"E"B435IP"2;4"4C83:=1E4P"75OD32OR6744P"
G47G42:D3" <657" 2;4" 6:33" 247?" 56" 85GO71N;2" 1A" 2;4" #721834P"
1A83:F1AN" DAO" 4C24A=15A=" 2;47425>" 3184A=4" <D>" 25" G:B31=;P"
74G75F:84P"F1=271B:24P"F1=G3DO"DAF"=2574"2;4"#721834"1A"D33"657?=P"
657?D2=" DAF" ?4F1D" I;42;47" A5I" @A5IA" 57" ;474D6247"
F4E435G4F" <1A83:F1AN" I12;5:2" 31?12D215A" 1A" G71A2P" F1N12D3" DAF"
4348275A18" 657?>" 2;75:N;5:2" 2;4" I573FP" <B>" 25" 27DA=3D24" 2;4"
#721834"1A25"52;47"3DAN:DN4=P"874D24"DFDG2D215A=P"=:??D714="57"
4C27D82=" 56" 2;4" #721834" 57" 52;47" +471ED21E4" Y57@=" <1A83:F1ANP"
I12;5:2"31?12D215AP"2;4",1F45>"57"'5334821E4"Y57@="BD=4F"5A"D33"
57"DAO"G57215A"56"2;4"#721834"DAF"4C4781=4"D33"56" 2;4"71N;2=" =42"
6572;" 1A" <D>" DB5E4" 1A" =:8;" 27DA=3D215A=P" DFDG2D215A=P"
=:??D714=P"4C27D82=P"+471ED21E4"Y57@="57"'5334821E4"Y57@="DAF"
<8>" 25" 3184A=4" 52;47=" 25" F5" DAO" 57" D33" 56" 2;4" DB5E4J" " %;4"
6574N51AN" 71N;2=" ?DO" B4" 4C4781=4F" 1A" D33" ?4F1D" DAF" 657?D2=P"
I;42;47" A5I" @A5IA" 57" ;474D6247" F4E1=4FP" DAF" 1A83:F4" 2;4"
71N;2" 25"?D@4"=:8;"?5F1618D215A="D="D74" 248;A18D33O"A484==D7O"
25"4C4781=4"2;4"71N;2="1A"52;47"?4F1D"DAF"657?D2=J""&6"

$523(F"DB5E4P" V5,)"DAF"2;4"
#:2;57";474BO"N7DA2"25"2;4"G:B318"D33"=:8;"71N;2="1A"2;4"#721834"
D="G75E1F4F"1AP"B:2"=:BK482"25"D33"31?12D215A="DAF"74Z:174?4A2="
=42"6572;"1AP"2;4"'$'"(184A=4J"
"
[J" " $424A215A" 56" $1N;2=" 1A" #721834J" " *52I12;=2DAF1AN" 2;4"
4C83:=1E4" 3184A=4" N7DA24F" 25" V5,)" 1A" -2756;4( G" DB5E4P" 2;4"

Use of retroviral-mediated gene transfer to deliver and test function of chimeric antigen 
receptors in human T-cells

Parente-Pereira AC, Wilkie S, van der Stegen SJC, Davies DM, Maher J   

                         Sponsored  X

X



 

L"
612542.6  

#$%&'()"#*+",&+)-"(&')*.)"#/$))0)*%"

#:2;57" =;D33P" I12;" 74=G482" 25" 2;4" #721834P" 742D1A" 2;4" A5AR
4C83:=1E4" 71N;2" 25" :=4" D33" 57" GD72" 56" 2;4" #721834" 657" 2;4" A5AR
85??4781D3" G:7G5=4" 56" N1E1AN" 3482:74=P" G74=4A2D215A=" 57"
24D8;1AN" 83D==4=P" DAF" 25" G5=2" D" 85GO" 56" 2;4" #721834" 5A" 2;4"

I4B=124P"1A"4D8;"
8D=4"G75E1F4F"2;D2"D" 31A@"25"2;4"#721834"5A"2;4"V5,)"I4B=124"1="
G75E1F4F" DAF" A52184" 56" V5,) " 85GO71N;2" 1A" 2;4" #721834" 1="
1A83:F4FJ" "#33"A5AR85GO71N;2"1A2433482:D3"G75G472O"71N;2="1A"DAF"
25" 2;4" #721834P" =:8;" D=" GD24A2" 71N;2=P" =;D33" 74?D1A" I12;" 2;4"
#:2;57J"""
"
\J""/7DA2"56"$1N;2="1A",1F45" ".2DAFD7F"#884==J""%;1="-2756;4(H"

$523(
F" DB5E4" 57" 16" A5" B5C" ;D=" B44A" 8;48@4F" 1A" $523( F" DB5E4J" " &A"
85A=1F47D215A" 56" V5,)" DN7441AN" 25" G75F:84P" F1=G3DO" 57"
52;47I1=4" D==1=2" I12;" 2;4" ,1F45P" 2;4" #:2;57" ;474BO"
D8@A5I34FN4=" DAF" DN744=" 2;D2P" .:BK482" 25" -2756;4( E" B435IP"
V5,)"1="DAF"=;D33"B4"2;4"=534"DAF"4C83:=1E4"5IA47"56"D33"71N;2="56"
DAO"AD2:74P"1A83:F1ANP"I12;5:2"31?12D215AP"D33"85GO71N;2=P"1A"DAF"
25" 2;4" ,1F45J" " %5" 2;4" 4C24A2" 2;D2P" BO" 3DIP" 2;4" #:2;57" 1="
F44?4FP"A5I"57"D2"DAO"21?4" 1A"2;4"6:2:74P"25";DE4"DAO"71N;2="
56"DAO"AD2:74"1A"57"25"2;4",1F45P"2;4"#:2;57";474BO"F1=83D1?="
D33"=:8;"71N;2="DAF"27DA=647="D33"=:8;"71N;2="25"V5,)J"
"
]J" " /7DA2" 56" $1N;2=" 1A" ,1F45" " -G4A" #884==J" " %;1=" -2756;4( I"

$523(F" DB5E4J" " &A"85A=1F47D215A"56" V5,)"DN7441AN" 25"G75F:84P"
F1=G3DO"57"52;47I1=4"D==1=2"I12;"2;4",1F45P"2;4"#:2;57";474BO"
N7DA2=" 25" V5,)P" =:BK482" 25" -2756;4( E" B435IP" 2;4" 4C83:=1E4P"
75OD32OR6744P" G47G42:D3" <657" 2;4" 6:33" 247?" 56" 85GO71N;2" 1A" 2;4"
#721834P"1A83:F1AN"DAO"4C24A=15A="2;47425>"3184A=4"<D>"25"G:B31=;P"
74G75F:84P"F1=271B:24P"F1=G3DO"DAF"=2574"2;4",1F45"1A"D33"657?=P"
657?D2=" DAF" ?4F1D" I;42;47" A5I" @A5IA" 57" ;474D6247"
F4E435G4F" <1A83:F1AN" I12;5:2" 31?12D215A" 1A" G71A2P" F1N12D3" DAF"
4348275A18" 657?>" 2;75:N;5:2" 2;4" I573FP" <B>" 25" 27DA=3D24" 2;4"
,1F45"1A25"52;47"3DAN:DN4=P"874D24"DFDG2D215A=P"=:??D714="57"
4C27D82="56" 2;4",1F45"57"52;47"+471ED21E4"Y57@="57"'5334821E4"
Y57@="BD=4F"5A"D33"57"DAO"G57215A"56"2;4",1F45"DAF"4C4781=4"D33"
56" 2;4" 71N;2=" =42" 6572;" 1A" <D>" DB5E4" 1A" =:8;" 27DA=3D215A=P"
DFDG2D215A=P" =:??D714=P" 4C27D82=P" +471ED21E4" Y57@=" 57"
'5334821E4"Y57@="DAF" <8>" 25" 3184A=4"52;47=" 25"F5"DAO"57"D33" 56"
2;4"DB5E4J""%;4"6574N51AN"71N;2="?DO"B4"4C4781=4F"1A"D33"?4F1D"
DAF" 657?D2=P" I;42;47" A5I" @A5IA" 57" ;474D6247" F4E1=4FP" DAF"
1A83:F4"2;4"71N;2"25"?D@4"=:8;"?5F1618D215A="D="D74"248;A18D33O"
A484==D7O" 25" 4C4781=4" 2;4" 71N;2=" 1A" 52;47"?4F1D" DAF" 657?D2=J""
^57"DAO",1F45" 25"I;18;" 2;1=" .48215A" ]" 1=" DGG318DB34P" V5,)"DAF"
2;4" #:2;57" ;474BO" N7DA2" 25" 2;4" G:B318" D33" =:8;" 71N;2=" 1A" 2;4"
,1F45" D=" G75E1F4F" 1AP" B:2" =:BK482" 25" D33" 31?12D215A=" DAF"
74Z:174?4A2="=42"6572;"1AP"2;4"'$'"(184A=4J""
"
_J" " /5E47A?4A2" )?G35O44=J" " &6" 2;4"#:2;57" 1=" D"MA124F" .2D24="
N5E47A?4A2" 4?G35O44" DAF" 2;4" #721834" ID=" G74GD74F" 1A" 2;4"
85:7=4" 56" ;1=" 57" ;47" F:214=" D=" D" MA124F" .2D24=" N5E47A?4A2"
4?G35O44P" D=" 1AF18D24F" 1A" $523( J" DB5E4P" DAF" DAO" 56" 2;4"
3184A=4="57"N7DA2="N7DA24F"BO"2;4"#:2;57";474:AF47"4C844F"2;4"
=85G4"56"2;4"!_"MJ.J'J"[TSP"2;4A"2;4"71N;2="N7DA24F";474:AF47"
=;D33"B4" 31?124F"25"2;4"?DC1?:?"71N;2="G47?1224F":AF47"=:8;"
=2D2:24J""&A"=:8;"8D=4P"D33"G75E1=15A="85A2D1A4F";4741A"2;D2"D74"
A52" 1A"85A63182"I12;"=:8;"=2D2:24"=;D33" 74?D1A" 1A"6:33" 65784"DAF"
466482P"DAF"D33"G75E1=15A="85A2D1A4F";4741A" 2;D2"F5" =5"85A63182"

=;D33"B4"F44?4F"25"B4"D?4AF4F"=5"D="25"G75E1F4"25" V5,)"2;4"
?DC1?:?"71N;2="G47?1==1B34"I12;1A"=:8;"=2D2:24J"
"
`J" " (1@4A4==P" X71ED8OP" X47=5AD312OJ" " %;4" #:2;57" ;474BO" N7DA2="
V5,)" "
G182:74P"G;525N7DG;P"1?DN4P"B15N7DG;O"DAF"G47657?DA84"1A"DAO"
IDOP" 85??4781D3" 57" 52;47I1=4P" 1A" 85AA48215A" I12;" 2;4"
0D2471D3=" DAF" 2;4" =D34P" G75?5215A" DAF" F1=271B:215A" 2;47456J""
%;4" #:2;57" ;474BO" ID1E4=" DAO" DAF" D33" 71N;2=" ;4" 57" =;4" ?DO"
;DE4P" 743D21AN" 25" ;1=" 57" ;47" DGG4D7DA84" 1A" 2;4" ,1F45" 57"
52;47I1=4" 743D21AN" 25" 2;4" 0D2471D3=P" :AF47" D33" DGG318DB34"
G71ED8OP"31@4A4==P"G47=5AD312O"57"=1?13D7"3DI=J"
"
aJ" " #:2;57"YD77DA214=J" " %;4" #:2;57" 74G74=4A2=" DAF"ID77DA2="
2;D2"2;4"#721834"1="571N1AD3P"2;D2"12";D="A52"B44A"G:B31=;4FP"2;D2"
2;4"85GO71N;2"1A2474=2"1="5IA4F"BO"2;4"#:2;57"<57P"16"?574"2;DA"
5A4" D:2;57" 1=" 31=24F" D2" 2;4" B4N1AA1AN" 56" 2;1=" #N744?4A2P" BO"
=:8;"D:2;57="85334821E43O>"DAF";D="A52"B44A"D==1NA4FP"3184A=4FP"
57" 52;47I1=4" 27DA=64774F" 25" DAO" 52;47" GD72OJ" %;4" #:2;57"
74G74=4A2="DAF"ID77DA2="2;D2"2;4"D:2;57<=>"31=24F"D2"2;4"25G"56"
2;1="#N744?4A2"D74"2;4"5A3O"D:2;57="56"2;4"0D2471D3=J""&6"?574"
2;DA"5A4"D:2;57" 1=" 31=24F"D2" 2;4" 25G"56" 2;1="#N744?4A2"DAF" 16"
DAO" =:8;" D:2;57" ;D=" A52" 4A2474F" 1A25" D" =4GD7D24" #721834" DAF"
,1F45"(184A=4"#N744?4A2"I12;" V5,)"743D21AN"25"2;4"0D2471D3=P"
2;4"#:2;57"74G74=4A2="DAF"ID77DA2="2;D2"2;4"#:2;57";D="B44A"
D:2;571U4F"BO"4D8;"56" 2;4"52;47"=:8;"D:2;57=" 25"4C48:24" 2;1="
#N744?4A2"5A" ;1="57";47" B4;D36" DAF" 25"B1AF";1?"57";47"I12;"
74=G482"25"2;4"247?="56"2;1="#N744?4A2"D="16"4D8;"56"2;4?";DF"
B44A" D" GD72O" ;47425" D=" DA"#:2;57J" %;4"#:2;57"ID77DA2=" 2;D2"
2;4" :=4P" 74G75F:8215AP" F1=271B:215AP" G:B318" 57" G71ED24"
G47657?DA84" 57" F1=G3DOP" DAFH57" ?5F1618D215A" 56" D33" 57" DAO"
G57215A"56"2;4"0D2471D3="F54="A52"DAF"I133"A52"E153D24P"1A671AN4"
DAFH57" ?1=DGG75G71D24" 2;4" GD24A2P" 27DF4?D7@P" 1A2433482:D3"
G75G472O" 57" 52;47" 71N;2=" 56" DAO" 2;17F" GD72OJ" " %;4" #:2;57"
74G74=4A2=" DAF" ID77DA2=" 2;D2" 12" ;D=" DAF" I133" 85A21A:4" 25"
85?G3O" I12;" D33" N5E47A?4A2P" 1A=212:215AD3" DAF" 52;47"
74N:3D215A=P" 1A83:F1ANP" I12;5:2" 31?12D215A" D33" 1A=212:215AD3P"
3DB57D257OP" ;5=G12D3P" 42;18D3P" ;:?DA" DAF" DA1?D3" 274D2?4A2P"
G71ED8OP" DAF" D33" 52;47" 7:34=P" 74N:3D215A=P" 3DI=P" G7584F:74=" 57"
N:1F431A4=P" DGG318DB34" 25" 2;4"0D2471D3=P" DAF" 2;D2" D33" 74=4D78;"
1AE53E1AN" ;:?DA" DAF" DA1?D3" =:BK482=" ;D=" B44A" DGG75E4F" BO"
2;4"#:2;57b="7434EDA2"1A=212:215AD3"74E14I"B5D7FJ"
"
!TJ" " V5,)"+1=874215AJ" " &6" 2;4"#:2;57"74Z:4=2="2;4"D==1=2DA84"56"
V5,)"1A"G75F:81AN"2;4",1F45"1A"2;4"# 6D81312OP"2;4"#:2;57"
=;D33" 4A=:74" 2;D2" 2;4" G74=4A84" 56" V5,)" 4?G35O44=P" DN4A2=" 57"
1AF4G4AF4A2" 85A27D8257=" 1=" 1A" D8857FDA84" I12;" 2;4" 7434EDA2"
74N:3D215A=" 56" 2;4" #:2;57b=" 1A=212:215AJ" " &6" ?574" 2;DA" 5A4"
D:2;57"1="31=24F"D2"2;4"B4N1AA1AN"56"2;1="#N744?4A2P"V5,)"?DOP"
1A"12="=534"F1=874215AP"43482"A52"2D@4"DAO"D8215A"I12;"74=G482"25"
2;4" #721834" :A213" =:8;" 21?4" D=" 12" ;D=" 74841E4F" 85?G3424P"
4C48:24F" #721834" DAF" ,1F45" (184A=4" #N744?4A2=" 675?" 4D8;"
=:8;"D:2;57J" " V5,)"74=47E4="2;4" 71N;2P" 1A" 12="DB=53:24"DAF"=534"
F1=874215A"DAF"I12;5:2"N1E1AN"DAO"74D=5A"2;4746574P"25"D884G2"
57" F4831A4" DAO" I57@" =:B?1224F" 25" V5,)J" " V5,)" DAF" 12="
4?G35O44=P" DN4A2=" DAF" 1AF4G4AF4A2" 85A27D8257=" =;D33" ;DE4"
6:33P":A6422474F"D884=="25"2;4"6D8131214="56"2;4"#:2;57"57"56"2;4"
# ,1F45P"I;42;47"
D82:D33O" G:B31=;4F"57" A52J" " V5,)" ;D=" =534" F1=874215A" D=" 25" 2;4"
?42;5F" 56" ?D@1AN" DAF" G:B31=;1AN" 2;4" 0D2471D3=P" 1A83:F1ANP"



 

S"
612542.6  

#$%&'()"#*+",&+)-"(&')*.)"#/$))0)*%"

I12;5:2" 31?12D215AP" 25" D33" F481=15A=" 74ND7F1AN" 4F121ANP" 31N;21ANP"
613?1ANP" 21?1AN" 56" G:B318D215AP" 16" DAOP" 34AN2;P" Z:D312OP" 85A24A2"
DAF"2;4"31@4J"
"
!!J" " &AF4?A1618D215AJ" " %;4" #:2;57" DN744=" 25" 1AF4?A16O" V5,)"
DAFH57"12="=:884==57="DAF"D==1NA="675?"DAF"DND1A=2"DAO"DAF"D33"

5:2" 56" DAO" B74D8;" 56" DAO" ID77DA2O" 57" 52;47" 74G74=4A2D215A="
85A2D1A4F";4741AJ""%;4"#:2;57"6:72;47"DN744="25"1AF4?A16O"DAF"
;53F";D7?34=="V5,)"675?"DAF"DND1A=2"DAO"DAF"D33"83D1?=P"85=2=P"

74=:321AN" 675?" 2;4"
B74D8;" BO" 2;4" #:2;57" 56" DAO" 74G74=4A2D215A" 57" ID77DA2O"
85A2D1A4F";4741A"57" 675?"D334ND215A="57" 1A=2DA84="56"E153D215A"
56" 1A2433482:D3"G75G472O"71N;2=P"FD?DN4"25"2;4"#
#
74=4D78;P"4Z:1G?4A2P"4CG471?4A2=P"G75G472O"FD?DN4P"G47=5AD3"
1AK:7OP" E153D215A=" 56" 1A=212:215AD3P" 3DB57D257OP" ;5=G12D3P" 42;18D3P"
;:?DA" DAF" DA1?D3" 274D2?4A2P" G71ED8O" 57" 52;47" 7:34=P"
74N:3D215A=P" 3DI=P" G7584F:74=" 57" N:1F431A4=P" 31DB131214=" DAF"
52;47"35==4="57"FD?DN4="743D24F"1A"DAO"IDO"25"2;4"=:B?1==15A"
56"I57@" 25" V5,)P"?D@1AN" 56" E1F45=" BO" V5,)P" 57" G:B318D215A" 1A"
$%-2" 57" 43=4I;474" BO" V5,)J" " %;4"#:2;57" =;D33" B4" 74=G5A=1B34"
657P" DAF" =;D33" ;53F" V5,)" ;D7?34==" 675?P" FD?DN4=" 8D:=4F" BO"
3D8@" 56" =247131UD215AP" 3D8@" 56" 834DA31A4==" 57" BO" 85A2D?1AD215A"
F:4"25"2;4"?D@1AN"56"D"E1F45"BO"V5,)"12="4?G35O44=P"DN4A2="57"
1AF4G4AF4A2" 85A27D8257=J" " #33" =247131UD215AP" 834DA31A4==" 57"
F485A2D?1AD215A"G7584F:74="=;D33"B4"=5343O" 2;4" 74=G5A=1B1312O"
56" 2;4" #:2;57" DAF" =;D33" B4" :AF472D@4A" D2" 2;4" # "
4CG4A=4J" " #33" 1AF4?A1618D215A=" G75E1F4F" ;4741A" =;D33" 1A83:F4"
V5,) " 3D24F" 25" =D1F" 35==4=" 57"

FD?DN4=J" " .:8;" 1AF4?A1618D215A" DAF" ;53F1AN" ;D7?34==" =;D33"
1A83:F4"=:8;" 35==4="57"FD?DN4=" 1A8:774F"BOP"57" 1A"85AA48215A"
I12;P" D82=" 57" 5?1==15A=" 56" V5,)P" 12=" 4?G35O44=P" DN4A2=" 57"
1AF4G4AF4A2"85A27D8257=J"
"
!LJ" " ^44=J" " %5" 85E47" 2;4" 85=2" 1A8:774F" 657" G:B318D215AP" V5,)"
?:=2" 74841E4"GDO?4A2"B46574"G75F:8215A"DAF"G:B318D215A" 2;4"
0D2471D3=J" XDO?4A2" 1=" F:4" 1A" L!" FDO=" 56" 1AE5184J" .;5:3F" 2;4"
0D2471D3=" A52" B4" G:B31=;4F" F:4" 25" DA" 4F12571D3" 57" G75F:8215A"
F481=15AP" 2;4=4" 6:AF=" I133" B4" 742:7A4F" 25" 2;4" #:2;57J"
Y12;F7DID3" BO" 2;4" #:2;57" 56" DAO" =:B?1224F" 0D2471D3=" D6247"
61AD3" G447" 74E14I" DGG75ED3" I133" 74=:32" 1A" D" M.c!PLTT" 644" 25"
85E47"G74RG75F:8215A"4CG4A=4="1A8:774F"BO"V5,)J""&6"GDO?4A2"1="
A52" 74841E4F" BO" 2;4" 85?G34215A" 56" 613?1ANP" G75F:8215A" DAF"
G:B318D215A"56"2;4"0D2471D3="I133"B4"=:=G4AF4F":A213"GDO?4A2"1="
74841E4FJ"
"
!SJ" " %7DA=647P" /5E47A1AN" (DIJ" " %;1=" #N744?4A2" ?DO" B4"
D==1NA4F" BO" V5,)" DAF" =;D33" 1A:74" 25" 2;4" B4A4612=" 56" DAO" 56"

%;1=" #N744?4A2" =;D33" B4"
N5E47A4F" DAF" 85A=27:4F" BO" 2;4" 1A247AD3" 3DI=" 56" 2;4"
'5??5AI4D32;"56"0D==D8;:=422="I12;5:2"N1E1AN"466482"25"DAO"
85A63182"56" 3DI"G75E1=15A"2;474:AF47J" "%;1="#N744?4A2"?DO"B4"
4C48:24F" 1A" 85:A247GD72=P" 4D8;" 56"I;18;" =;D33" B4" F44?4F" DA"
571N1AD3P"B:2"D33"56"I;18;"25N42;47"=;D33"B4"F44?4F"25"?4"5A4"
DAF" 2;4" =D?4" DN744?4A2J" " #" =1NA4F" 85GO" 56" 2;1=" #N744?4A2"
F431E474F" BO" 6D8=1?134P" 4R?D13" 57" 52;47" ?4DA=" 56" 4348275A18"
27DA=?1==15A"=;D33"B4"F44?4F"25";DE4"2;4"=D?4"34ND3"466482"D="
F431E47O"56"DA"571N1AD3"=1NA4F"85GO"56"2;1="#N744?4A2J"""

"
#"=1NA4F"85GO"56"2;1="F58:?4A2"?:=2"B4"=4A2"I12;"D33"A4I"=:B?1==15A=J"-A3O"5A4"#N744?4A2"74Z:174F"G47"=:B?1==15AJ"

"
!K#L,"M(

*D?49"" "

+4GD72?4A29"" "

&A=212:215A9" "

#721834"%12349" "
"

.1NAD2:749" ""+D249" "
"
"
X34D=4"=:B?12"D"=1NA4F"DAF"FD24F"85GO"56"2;1="3184A=4"BO"5A4"56"2;4"65335I1AN"2;744"?42;5F=9"

!> MG35DF"D"=8DAA4F"85GO"D="D"X+^"25"2;4"$%-2"=:B?1==15A"=124":G5A"?DA:=871G2"=:B?1==15A"<G7464774F>Q"
L> ^DC"2;4"F58:?4A2"25"d!J`]]JS`!JLLS]Q"57"
S> 0D13"2;4"F58:?4A2"25"$%-2"H"#22A9"$%-2")F12571D3"H"!_".43347=".2"H"'D?B71FN4P"0#"TL!Sa"

"
^57"Z:4=215A=P"G34D=4"4?D13"4F12571D3eK5E4J85?"57"8D33"d!J]!_Ja[\JaT\!J"

"

0."f"<1A247AD3":=4>9" "

John Maher

                        Research Oncology

King's College London

Use of retroviral-mediated gene transfer to deliver and test function of chimeric antigen 
receptors in human T-cells 

                  March 8th, 




