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(57) ABSTRACT 

Genetically engineered, CDl 9-spcdfic redirected [rnmuoe 
cells expressing s cell surface protcio baving an extracdlu lar 
domain comprising a receptor wbieh i.s specific for CD l 9. au 
iotraudlular signaling domain, am.I II transmernbrane 
domain. Use of sucb cells for cellu lar immunotherapy of 
CDJ 9+ malignaacies aad f0r abrogating any untoward B cell 
ruoctioo. To one embuclinu:nt, th.: immuo..: c.:ll is a Tcell and 
the cell surface protein is a single chain scfvFc:t rec:eptor 
where scFv designates the VH and V t. chains of a i;ingle 
cbain monoclonal antibody to CD I 9, Fe represents al least 
par! of a coaslaol region of ao lgG,, and t rcprcscnL-; tbc 
ia1racellular signaling domain of lho zcia chain of bumao 
CD3. Tbe extracellular domain sc¥v11c and th.: intrac~,Uular 
domain t arc linked by a lransmcmbrane domain such ~s tbll 
lransmembrane domain of CD4. A metbocl of ma.king a 
redirected T cell expressing n chimeric T cell receptor by 
lllecLroporation u.sing naked DNA encoding Lhe receptor. 
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Xba! (l'JGMCSF s; .:;na l ;:ieptide-) 
~ L ~ !.. '.' -:- s !.. i.. !. :: £ L ? 

ATCTCTAGAG CCGCCACCAT GCTTCTCCTG GiGACAAGCC TTCTGCTC".'G ,GAGTrAC::CA 
TAGAGATCTC GGCGGTGGTA CGAAGAGGAC CACfG17GGG AAGACGAGAC AC':-CAATGGT 

(V~ - l 
~ P A F L ~ ? ::> - 0:-1~ Q775 5~3 

:l CACCCAGCAT TCCTCC~GAT 
G:GGGICGTA AGGAGGACTA 

CCCAGACATC 
GGGTCTGTAG 

CAGATGACAC AGACTACA~C C1CCCTG7C! 
GTCTACTGTG TCTGA:~TAG G~GGGACAGA 

A S G 0 rt T s ., R A s C 
i21 Gcc::'!'~~GG G_-,3ACAGAG7 ~ACCAIC;G: 7~=AGGGCM ~T:A~·~M:;~.-r -:.;G:;.,;....:.:-:.:..:

CGGAuAi:iAC-'.: CTCTG7C':'CA :;TGGTAGTCA P.CGTCC':GTT CAGT::C7G7A A,CA:"!'TA,A. 

L N W Y Q Q K P D G T V K L L ~ Y H ~ S 
1B l TTM-.ATTGGT ATCAGGAGAA ACCAGATGGA ACTGTTAAAG TCCTGATCTJI CCJI .,.\CATCA 

AATTTAACCA TAGTCGTCTT TGGTCTACCT TGACAATTTG AGGAGTAGAT GGTATGTAGT 

R L H s G V p s R F s G s G s G T D '{ 5 
20 AGATTACACT CAGGAGTCCC ATCAAGGTTC' ?.GI'GGCAGTG GGTCTGGAAC AGATTATTCT 

TCTAATGTGA GTCCTCAGGG TAGTTCCAAG TCACCGTCAC CCAGACCTTG TCTAATAAGA 

L T I s N L E Q E 0 1 A T y r C Q " G N 
3Cll C':'::ACCATTA GCAACCTGGA GCAAGAAGAT ATTGCCACTT ACTTTTGCCA ACAGGGTAA'! 

GAGTGGTAAT CGTTGGACCT GGTTCTTCTA ,AACGGTGAA TGAAAACGGT TGTCCCATTA 

,Wr.itlow linker- ) 
T L ? Y r . G G G T K - E I T G 5 T S G 

361 ACGCT~CCGT ACACGTTCGG AGGGGGGACT AAGT;GGAAA TAACAGGCTC CACCTCTGGA 
;GCGAAGGCA TG,GCAAGC: rc::ccccTGA ~-=:AACCTTT,ATTGTCCGAG GTGGAGACC7 

42:C 

4 BJ, 

541 

601 

s :; :< 
:'CCGGCA,;]: 
,l.~Gcc::;:-:-::G 

G E' G 
GGACCTGGCC 
ccr:;GACCGG 

s L ? 
TCATr;.. . ;.:G 
AGTAATGGGC 

L G ·; 
CTGGGAG':'AA 
GACCCT:ATT 

:; ::; 

!., ;, 
TGG!GGCGCC 
ACCACCGCGG 

C y ~ ' / 

-~C7AT~::.;-:'G":' 
!GATAcc;..:;.. 

;; .:; 5 
TATGGGG':'A:; 
ATAcccc;;:-=:: 

:·,~- : 
- ::; S ~ ~ ~ E K C - ~ 

:GAGGG;..rcc- Ac:.:..AGGGCG AG3TGAAACT GCAGGAGTCr. 
Gc:::c::ASG :GGT':'CCCGC TCCACTTTGA CGTCCTCAGT 

s .... s s V T C '! V s G 'I .., 
CTCAC,t,GAGC CTG7CCG7'C.A CA7G~ACTG7 -::TCAGGGG!'C 
GAGTG7CTCG GACAGGCAGT GTA.CGTGACA GAGTCCCCAG 

s :-; - ?. Q p <' F.. K G ::. E w . 
AAGCTGGATT CGCO.GCCT:: CACG/1.AAGGG TC':'GGAGTGG 
T'!'CGF>':C':'AA SCGG7CGGAG G7GC'!'TTCCC AGACCTCACC 

E . ~ ·.J ·,t N s A K 5 R L . 
J'GAAACCACA :'ACTATAATT CAGCTCTCAA ATCCAGACTG 
ACTTTGGTGT .ll,TGA:'ATTAA GTCGAGAGTT TAGGTCTGAC 

7 ~ ~ X 5 ~ S Q r ~ ~ M ~ S Q T 
661 ACCATCA1-A AGGACi....AC:'= ~AAGAGc~·- - -rTT~T':'AA AAATGAACAG TC~GCAAACT 

TGGTAGTAGT TCCTGTTGAG GTTCTCGG, T ~AAAAGAATT TTTACTTGTC AGACGTTTGA 

~ ~ - A - y V ~ A K ~ V y ~ G G s y A ~ 
721 GATGACACAS C~ATTTACTA C:GTGCCAAA CA~TAfTACT ACGGTGGTAG CTATGCTATG 

CTAC~GTGTC GGTA.nJI.TGA! GACACGGTTT ~,AA,AATGA TGCCACCATC GATACGATAC 

fIGURE. 1 lA 
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.:::::ger,- . 

D Y W G Q ~ 3 V ~ S 
7 8 'i GAC' AC-:'GGG ::;rcAAGG;.,;: :7CAGTCAC.::: :;: =::::c:-CAG 

CTGATGACCC :,;::;::~:::~ GAGTCAG7,G :AGAGGAG:C 

-----,..,,.,. .... -... -..... - ...,.._,.,., ... 
:< ? :( 

:;..1-_:...t..::c;_~_ 
::: 1 

-,- .. ,,...,r-,-.-
..:....;r. ... r1- --- -

p .. - ... ..,.,..,op,_,...,.. .-... ..:.-.; ....... ---

7 ;..GAA:::::A.z. 
.=-.!C7!G~~TT 

? 
_,,,.. ·---- _,. 
- ..;J\:~~<rJ:"".--

5 S :::; 

:: 'i 

GAGAAGGGGG GT':'T'!'G-GGT': CCTGTGGGAG :,;::-AGAGGG :c:GGG.j,\C, .:cAGTG,.:..:.:: 

V V V ~ V S ~ E D P _ ~ K - N ~ Y V D G 

96ll GTGGTGGTGG ACGTGAGCCA CGAAGACCCT GAGGTCAAGT TCAACTGGTA ~GTGGACGGC 

CACCACCACC TGCACTCGGT GCTTCTGGGA CTCCAGTTG-. AGTTGACCAT GCACCTGCCG 

V E V H N A K T K P 
1021. GTGGAGGTGC ATAATGCCAA GACAAAGCCG 

CACCTCCACG TATTACGGTT CTGTTTCGGC 

R E E Q Y N s·- T 'I R 

CGGGAGGAGC AGTACAACAG CACGTACCGT 
GCCCTCCTCG TCATGTTGTC GTGCATGGCA 

V S V L T V L H O O W ~ N ::; K E Y K C 

lOBJ. GTGGTCAGCG TCCTCACCGT CCTGCACCAG GACTGGCTGA ATGGCAAGGA ~TACAAGTGC 

CACCAGTCGC AGGAGTGGCA GGACGTGGTC C:GACCGAC! TACCG!TCCT CATGT!CACG 

!<VS tli<AL PAP -K ~SK ;:..!(G 

ll~i AAGGTC:CCA ACAA.~Gcc:r CCCAG:::cc::c ~r:~A~AA.~; :cA:CTCC~. ~GCCNt~G~G 

!TC:AGAGG! ~G7TT:~GGA GGG::~GCGG ~AG=~c~~:~ ;~:AGAG5!7 TCGGr:~:c= 

C ?. 
;,20: CAG:C:.:-G.:i.:; ---------.. ..;..::: . ..; .. - __ -:; 

---· -.-. ..; _ __ :-____ .... -. --· · --

E S ~ ::; v ~ 

1321 GAGAGC.l>,A'i':: ~GCrlGC:G:.:;A 
CTCTCG':'TAC ,_,..,,.-.-,,.. ---.... 

,_....,lo,!.~~.;,\,. ·-. 

J 5 F ~---~~T--- --,-.-----~-~J"-•---!...,.. _._,_ ___ ,M_r . .:, 

5 C 5 

--------•;,,, -r. - ..; . ..; ..:J\.:;-, ..,. 

::; 
.. ... - -· . . 
' . .. -. ------- ---

N ',j ., 

GAACAAC':' ->.:: 
C'rTG~':'GA~:; 

':AAG:::;,.::: 
GTTCGAr,7GG 

--- ---· __ ,,.. 
- . - .. ·""'""'- . 

K T 
AAGACCACGC 
".';C:'GGTGCG 

) :( 

.3:'~~ACAAGA 
:.n.C.::'G~TC~ 

------------ - - . . -:.--_ .. - ...:n 

? . ' ~ 

C;CCCGTGCT 
JAGGGCACGA 

'i 

----,--------· -'~• · -- - .: 

:: 

:::. 5 
GGACTCCGAC 
CC:'GAGGCTG 

14-1: ~:--::i-r:::,:..~ Ge:-:::;:-:;;._:- 4~ATGAGGC: :7.jCA:AAc: M::i.:...:;..c~CA. GAAGAG:::cr= 

CAGAAGAG:A :GAG~:AC~A ::;TACTCCGA ~AC;:G7TG~ ~~A:'GTGC~T C~;CTCGGAG 

s L, ~~:< .. A!... ,,J 

CC3G~~.A.Z...:.: GGCCC~GA~: :;:~:TGGGGG 

! I ~ - ~ • _ R V l 5 
T7~A77~GG~ :AGGcn:C~7 C!TCAGAG:~ AAUi!CAGCA 
.!\AG7AAC~CG A!CC~7A~AA GAAGTCTCAC :7:,;A~7~G: 

E"IGURE : o 

::; • _-.. G 
GCGT-:G::~G 

:.. L ;_ 
CC7CCTGC:: 

~c:cccc:;:::; 
~CGGGGGC~; 
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'{ Q Q G ·Q N Q L y N E L N L G R R E s '( 

1621 TACCAGCAGG GCCAGAACCA GCTCTATAAC GAGCTCAATC TAGGACGAAG AGAGGA.GTAC 
ATGGTCGTCC CGGTCTTGGT CGAGATATTG CTCGAGTTAG ATCCTGCTTC TCTCCTCATG 

D V L D K R R G R ) p E :'I G 
,,.. .., K p R R i< 

1681 GATGTTTTGG ACAAGAGACG TGGCCGGGAC CCTGAGATGG GGGGAAAGCC GAGAAGGAAG 
CTACA.AAACC TGTTCTCTGC ACCGGCCCTG GGACTC'! ACC CCCCTTTCGG CTCTTCCTTC 

N ? Q E G L Y N t O K D K M A - A Y D 
174 ~ AACCCTCAGG AAGGCCTGTA CAATGAACTG CAGAAAGATA AGATGGCGGA GGCCTACAGT 

TTGGGAG'J'C::t: T',-...CGGACA! GTTAC'tTGi-..C G'!'.:TTTCTA7 !CTACCGCCT CCGGATGTCA 

E I G M K' G £ R R R G K G H D G L Y Q G 
1801 GAGATTGGGA TGMAGGCGA GCGCCGGAGG GGCAAGGGGC ACGATGGCCT TTACCAGGGT 

CTCTAACCCT ACTTTCCGCT CGCGGCCTCC CCGTTCCCCG TGCTACCGGA AATGGTl.L:A 

L S T A T K D T Y D A L H M Q A L P P R 
1861 CTCAGTACAG CCACCAAGGA CACCTACGAC GCCCTTCACA TGCAGGCCCT GCCCCCTCGC 

GAGTCATGTC GGTGGTTCCT GTGGATGCTG CGGGAAGTGT ACGTCCGGGA CGGGGGAGCG 

Not I 

1921 TAAGCGGCCG C 
ATTCGCCGGC G 

FIGURE lC 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


