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= Bl L TWRWEREL (3) Bl L TWRWREL (H)
ALL acute lymphoblastic leukemia SMEY oREEERME A I
CAR chimeric antigen receptor ¥ A FHURSZRE

DNA deoxyribonucleic acid FAX YRR

IHC immunohistochemistry SRR L

FDA Food and Drug Administration KEA L EK R

NOD Non-obese diabetic FEAE v B R AR

NOG NOD/scid IL-2Ryc null —

PCR polymerase chain reaction RNY X T —V S
SCID Severe combined immunodeficiency

HIEH A RS
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CTD 2.6.4 EYEIEREORE CTLO19
1 £é&H

CTLO19 iE, exvivo TL 2 F T A NART X —2HWTH CD19 ¥ X ZHEZEME (CAR) #
RBETEZREEHO T MRS A LR, CAR BHRA T MiE Esy & T MM T8 Th
B, FORD, AFREERTERIND LS REEFREDEEABIZIE KL TE6T, v 7RI
B IR L CFEERE W T, R CAR BEMAO S IZ DWW TRET Lk
BRELNTWAEDLTHSD,

FIER e~ 7 ATHD NOD/scid IL-2Rye™! (NOG) v 7 AIZHBEHREOE + B Mttty o
SR A MM (ALL) #BELAET A2 A5 HNT, CAR BB T s #5140
CAR BE T Mo EASH =R LA, ZORBTE, Lo F 2L ART ¥ —LTG1IS
(@CD19-{ CAR) RIFLTG119 (aCDI19-BB-{ CAR, CTL019) Z BWT{ER L& 2 #ilHD CAR 3
HTHO 11 BEWHRESOMAKRER L, #EAEomME L~ DNA o LTG11S RO
LTGI19 2 FETAZ L2k -TC T Moz iHh L, — oxEs, G
Ehixh =2, —HORBOLOBESER SN, RO, M ROUDEREH. W TIE£ <
BHRAECTH-Tme, ZHHOMBEICT2 T MO S IC O TIEAREEPIZGEEE# Lo
Too Fim, MEEEHIOWTHIZEALEREL TWeWEY, BREE#E L edor, FEE
Tid, FHElC ke T — 2 B ELA TS, B, BERROEBRICT S T MIROSmIZ B
HRER AR L,

2O CAR MRS E 20108 HORAE T NOG~ 7 ACRES 21 HRO35 HicBW\WT, 35
Ho 1 FfloBEE < 2B (B8, i, BEEEROEH) T LTGLI8 XU LTGL19 <7 ¥ —nik
HENE, S¥10EEE 1100 BOHETERE LEBEICE, MUAO#-GCIRIELA LY TH#M
iz s nAror, #E#% 21 HRT 35 BO##Eh o7 % —# (copy/500 ng DNA) {3,
i, EERUEHMCTREE THY, BTikoh e oM < TEWER S S,

2 ST

~EFav, #, ¥ 0%O PCR OEEMEORES R/ L, WFTEMICS /7 L DNA B
Boild X o~ AN 5O DNA k% &l LT, Puregene Gentra A7 &% v iz
2 FREOBEEEE GEMR R OSREmA) Bk L7, BHE TR 10 copy/pg DNA @ PCR %M
W, il L 72 DNA & J8IE L7 [Table 2.6.5.2],

FDA @O H A 4 o AT#H% [Gene Therapy Clinical Trials-Observing Subjects for Delayed Adverse
Events| FEXELT, LIGLS |F F-— [ 7 FA~—Bw ;) KFLIGLIGS &~ AIBBL F
FA =y b)) KRN T7A~—2RNWT, §F2pg (1pgx2 [E) @5 7 L DNA IZ2WT
Wit aiTo7m, &7 74—ty MZOWT, SHREROMEM DNA #5572 PCR ¥ = /LENLEh
\Z 4IBBL 77 AI NRUVCTF7AI FEE Weopy MMTAZLIZLY, FDA THIESh 3
FRIIRR TH B 50 copy/pg THERIS —7 T ABKRHTETHS = L 2R L,
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3 MR
FE YT AREN T EM L TV R,

4 v Kl

GERETYRATHD NOG w7 A% NI GLP EHERARBR (ACAT-10 BER) 2R\ T,
CAR R T Mo ERS40 %3 Lz, aceT-10 250 =, ~0GEe
2o T oA Y PF b LR — b [Table 2.6.5.5-ACGT-10] 253MERR &h., /20T 4 AL ChF —#
DOERs, 7 —4 O = —RUOHEHl % EiE L TF OERE2HEE [Table 2.65.5-ACGT-10-FRAI,
ACGT-10-FRA2] & LTE LB,

NOG v AL ALL ##fEL (A% 0 HE) , 3@MHEIC CAR B T Hlz 1x105@, 5x108
8, Xi 20<10°EOHETHRSE LA AB 21 HB) . #E5L7~ CAR BHE T Mk, voFv
AN AT H—L LC LTGL18 (aCDI19-L CAR) KU LTG119 (aCD19-BB-{ CAR, CTLO19) #
HWTiERk Uiz 2 8O CAR B8 THlO 13 1 oFEORGHE AW, #5172 21 H FE
42HAB) RO35H (B S6HAB) (& 4605 B L CHMRRZERL, ABRETRS &
Bk 217 H B) (225 B L CHMA I Lz, I L2486 DNA i L, PCR &% H
W LTGLS ROV LTGL9 & L=,

O (S b U UL L — RS ORB O LS EE S, R
g, i, ROWWERABOZBRAUETH-0, TNoOMBGICHT 5 T Mooz BE+
HRRIZOWTIEHEER Liedh o/, £, MERABHI W THIZE A EEIR S T Wi,
R R Lo, Ml TSR T = BEL AT SR B, BEROERICE TS T
HMERR DA 2B D A5 R A LU T (2508 Lz,

2HEE O CAR DIREH%E 200 BOHABETNOG~ 7 ACESEZ 21 HERU 35 BRICBWT,
35 HH® 1 BlOERA < 2R (HiE, A, BiREUEE) T LTGI8 KU LTGI9 <7 7 —
A S 47z [Table 2.6.5.5], 5x10° (£ 7212 1x108 H O PR TR E LZBE 100k, MLLA oM
TEIEEALY TMlRIZBRE S ARdo/, 5% 21 AAKRY 35 A HOMEBETO~7 F—H

(copy/500 ng DNA) (L, BN R CREE Th o, Mtk oMo T
UV MEM A3 5 Au7s [4.2.2.3-2-ACGT-10-FRA1-Table 4-2, Table 4-3, Table 4-5, Table 4-9], #B& 217
HEE, LTG119 <7 #F—{X 5x10° AR TEHEE - 1 AlopE BREUFH THRES
NEORTEHY, B, IR BROBECE» -7, Z0 1 Ficsid s LTGI8 <7 ¥ —#iT,
BRI TR O B TR S o T,

F77, CAR BE T Milas %5 S U BEMIRE S TER S L -8 0 HEIEAO CD3 Hilln 4 4
L, REHEREFN (immunchistochemistry, THC) HIEZ X UM ~O MBS IZ 2T
L7z (Table 4-1) , ZOHIEETIEHMEFT O LTGI1S & LTG119 2#RAT 5 Z LixT&§, iz
HiZMaE M o BEic0ds HC B THIE L), ZoBRTHES SRR
DA ELTULRBE L TWRWATREES H 5,
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Table 4-1 HEBY FIZH1T5 CD3 miRE

[ulyESess i H&E HELA a A b IHC CD3+
193 1 20 x 10° Skin moderate +
193 1 20 x 108 Kidney minimal -
193 1 20 x 108 Liver moderate ++
193 1 20 x 10° Lung severe -+
193 1 20 x 106 Spleen moderate +++
235 3 1x10° BM Severe -

235 3 1x 108 Kidney minimal -

235 3 1x10° Liver leukemic/tumor cells -

235 3 1x10° Spleen moderate +
221 1 20 x 108 Liver minimal -

221 1 20x 10° Lung mild ++
221 1 20 x 106 Spleen mild +
224 2 5x10° Spleen moderate -

225 3 1x 108 BM severe -

225 3 1x 108 Liver minimal -

237 3 1x10° Skin moderate -+
237 3 1x 108 Liver moderate/leukemic +++
237 3 1x10° Spleen severe -

238 2 5x 108 Spleen severe missing slide
324 1 20 x 108 Kidney minimal -
324 1 20 x 10° Liver moderate +++
324 1 20 x 108 Lung severe -
324 1 20 x 10° Pancreas mild +
324 1 20 x 106 Spleen moderate -+
337 1 20 x 10° Lung minimal ++
337 1 20 x 10° Spleen severe missing slide
338 3 1x 108 BM tumor-severe -

338 3 1x10° Liver leukemic-mild -

338 3 1x10° Spleen tumor-moderate -

340 1 20 x 10° Kidney minimal ++
340 1 20 x 108 Liver minimal +
340 1 20 x 108 Lung mild -
343 1 20 x 10° Skin severe -+
343 1 20 x 108 Testes moderate -
343 1 20 x 10° Kidney moderate -+
343 1 20 x 108 Liver severe -
343 1 20 x 10° Lung severe -+
343 1 20 x 10° Pancreas mild ++
343 1 20 x 106 Spleen severe -+
352 3 1x10° Pancreas minimal +
359 1 20 x 108 Liver mild +
359 1 20 x 10° Lung mild +
359 1 20 x 10° Pancreas minimal -

359 1 20 x 106 Spleen moderate +
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[ULyEcey e & HELRk ES AN THC CD3+

362 1 20 x 10° Liver mild ++

362 1 20 x 108 Lung moderate -

366 3 1x10° BM moderate

Source: 4.2.2.3-2-ACGT-10-FRA1-Table 2-3, Table 3-4

5 K (BYEROLER)

A% 5B L Ty,

6 Bt

A% 5 RIS L TRy,

7 EY B RENEMEEER

CTLO19 iX CAR B EBLE(R 128 A L CHEA S 72 | CoRMIM T 6725, HEELG IR
ML TH Y, —MRICAHE SN LDEDRBEFEMNIE LN EEZ LN Z LD, FEMHEA
TERRRBRIL M L CWe, CTLO19 2B s FEARTO T Ml s [ CHEEEZA L TWH D 0IZo0n
TIEARATH L2, T MIRITRZEIRA O ELZ T LR D Z L, A7 A K, {b
FREEA, mTOR PHFEAIE ST ER 2 A9 5 A O 52 XD CTL019 Ofifln@hign 8%
ZAF B AREMEII S ETE RV, £, CTLO19 OF 5T LY IL-6 DA S A VN EEL T,
CYPEEEN A T L X2l —a a2 HaREMELEZ HN5,

8 % DD FE BB ER

3D DX AT D CAR BIETE#FBEL LT T Mlaz &G Lz & & OENTORHEMEIZ DU
T, ~ U AHBEETT VAW TLE L7 [Table 2.6.5.16], #ahcid, HHBE A A 28 L3
aCD19-{, M OSLHPL KA A > %4325 aCD19-28-( XY aCD19-BB-{ O 3 f&¥H D E A& 5 1S
? CARFEHL T Ml 2 FHV M=

NOD-SCID-y~ 7 Z{Z ALL il 2x10° {4 5- L 7= 3 #[M%(Z, 3 ffHO CAR F3L T M
8x10° fHl 2 # 5- L7z, CAR FBUMAL DR K OFHE I EA SN IERI R A A k0 2D,
3O T aCD19-BB-{ @ CAR Z8L T #ifd (CTLO19) %5 L7 & D T M kb &
< (Figure 8-1) , T #HifdiE CD4 ) U* CD8 # %8l L7z CAR %8l T MlaToh -7 (Figure 8-2) .
CAR #EL T M OHIA 1L, aCDI19-¢ @ CAR FEHL T Mifa & ik LT, CTLO19 23 A EIHE <
(p<0.01) , aCD19-28-( ™ CAR FBL T Ml CIIEN 2o 7=, £/, ALL MildZ &5 LT\
VN NOD-SCID-y"= 7 A2 T M5 L7z &L &d CAR Bl CD4* KT CD8" T MifdDEIS %
Figure 8-31Z7~73°, Figure 8-2 (278 L7z ALL il 2 ¢ 5- L 72~ w7 A L FIRRIC, ALL flfldz 45 LT
W2 T AW T CTLO19 &b L7 & (2 CAR %3 CD4" & CD8* T i D74 KO
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FEoetEDOEIMMN A LT Z Eve, 4-1BB LRI K A A %2 E A L7z CTLO19 TH L7 T Hifa
DA K OGO, PURICEFE LW EE X L,

Figure 8-1 HEME NOD-SCID YV XIC Tl Z & 5% 4 BICH T HKEMmA+ CD4*

R U CD8* T #ifa %k
100+ CDB+
g 80- [ ] cos
g N
i 404 %\\ %
§ 20 $%§§ §§§§ T\\
-
JNHE N N
aCD19-] aCD19-BB-C aCD19-28-C

T=H 3B ABILL EO~ T A TR SR 1 mL  OMIKEE O FEHE RS
Source: 4.2.1.1-2- CART-19 preclinical animal studies-FRA1-Figure 5.3-2

Figure 8-2 HEME NOD-SCID YV XIZ THlifa 2% 5% 4 BICH T HREMAF CAR
RETHE (GFP*) (D CD4'RU CD8* W% (FHEHEAEILE)

CD8+
80- D CD4+

100

[=2]
o
|

% GFP+

B
o
|
—

20

T
1 1
0] | m ND

|
aCD19-{ oCD19-BB-{  aCD19-28-{

ﬁ//ﬁ_{*

—IJLELE S BITICR T 5 FRIET, SHEOEHEICEEZENRH -7 (p<0.01)
IO 2BEE DFBIEICB W CHEEZENH o722 & &7 (Scheffe F #E T p=0.05)
Source: 4.2.1.1-2- CART-19 preclinical animal studies-FRA1-Figure 5.3-2
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Figure 8-3 FER M NOD-SCID T X(Z T#llax 5% 4 BIZH (T HRMEMmA
CAR %11 T #ii2 (GFP*) () CD4*R U CD8* D% (TIJEHEAERE)

_ CD8+
80 I:‘ CD4+

§

20

100

HH *

% GFP+

%4
y///////
%4

0 ] 1 I |
aCD19-Z aCD19-BB-; aCD19-28-;

—ICRLED OIS T D FRIET, SHOVPIEICHEENH -7 (p<0.01)
* (I o> 2 B & @%1&%@ CBWCHEANDH -T-Z L %7 (Scheffe F iR E T p=0.05)
Source: 4.2.1.1-2- CART-19 preclinical animal studies-FRA1-Figure 5.3-2

9 ERRUEH

2 FE¥HD CAR Z%8L L7z THIIBOIRGWZ NOG ~ U A G L= & X, 20x10HO & Tl
Fe5#% 21 HAKR O35 HAICBWT, 35 HEO 1 B0 NgEZ < 20k (Mg, b, Bk ovs
Bf) T LTG118 KO LTG119 X7 Z —M ki &, Mk~ 54 K OFetE i@ b (4
H) . BT, TR, MK, Ol R OMLHRIC %#éﬁ%ﬂ%% IR MM 5 2
EAURIBE TN D, 5x100 fll F721F 1x10° B OEH &4 &5 L7581k, MLt o#sk cix
ikh&Tﬂ@i@mén@#okoﬁﬁznaaci,ﬁﬁ$@Tﬁ%isnm@®m%f&
B & 1Bl Bk VB CRIESNTORTH 72, KIEMF O T HIREE 5% I8
FH U 7- %% CREMIRGE & & HITIK T L, ORI &I L TN 2@ Rg Sz,
F70, BABMLFEYNC 4-1BB LIS KA A 28 A LTESA, B5 4 BEOERMLFIC
CAR 3l T M358 BTV D Z LB MEHTIZRB W T Rl RE I, =612, FUR
FEAKAFAIIT CAR FEBL T MR DIEN TOARE R OFReE DA oD LB 2 b,



2.6.5 EPEERBRHMER



Novartis Confidential Page 2

2.6.5 EMBEHBRMER CTLO19

B X
H TR ettt 2
Rk /OO OO O RO 3
2.6.5.1  FEIIENHEGRIER & B e 4
2.6.5.2  FEWENHEFRER @ I3 TTTE s 5
2.6.5.3 FEWYEHAETER © HAAIEE GAZ DU cooooveeoeeeeeeeeeeeeeeeeeee et 7
2.6.5.4 FEWYERAETRER © SUIEBE GAZ DWIIL oot 8
2.6.5.5 FEIIENHETRER & I3 A0 oottt 9
2.6.5.6 BB EERRIR 1 72 U FAAE oo 11
2.6.5.7 FEPENREGER © ALIRENMIZISIT DFUR oo 12
2.6.5.8 %%@@ﬁ%:%@M@ TATFRBR .o 13
2.6.5.9 FWENHEFER : in vivo [ 1T DAREH oo 14
2.6.5.10 FPENREFRER : in vitro 130T D AR oo 15
2.6.5.11  FEMEhRERAER %Eﬁﬁﬁ% .......................................................................................... 16
2.6.5.12  FEMENRERER « FEMREIBER DFFETHE oo 17
2.6.5.13  FMEHAEGRBR ¢ BUREHEME oo 18
2.6.5.14  FMERREGRER ¢ HHH TR oo 19
2.6.5.15 FEWENEEGRER @ FEMIFH ELAE oo 20
2.6.5.16  FEIENEEGRER @ 2 D Moot 21



Novartis Confidential Page 3

2.6.5 EVBEABRBESR CTLO19
Bes—&

&5 Bl L TWZRNWEREL () Bl L TWRNWEREL (R)

ALL acute lymphoblastic leukemia SMEY oREEERME A I

DNA deoxyribonucleic acid TAF ) N

GAPDH glyceraldehyde 3-phosphate dehydrogenase JVRNATNATE R3 U K FERESE

v intravenous R

LOQ limit of quantitation TE RS

NOD non-obese diabetic FERE R HE R Ip

NOG NOD/scid IL-2Ryc null —

PCR polymerase chain reaction RNY X T —V S

SCID severe combined immunodeficiency EIEEESMERE
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26.51 EHIESR . —5
Type of study Test system(s), Specics, Admimstration, Duration of  Analyte(s), Dose(s), Testing  Study Number Location
Strain, Sex, Feeding Sample(s), Batch{es)  dosing CaHEaRaRHS Facility in CTD
Pharmacokinetics; Mouse; NOD/scid IL- IV Single dose  Analytes: LTGL 18 vector and [ ] [ACGT-10] 42231
Organ ZRYCnun (NOG), Male LTG119 vector [ACGT- 10- 12232
Distribution and Female Doses: 1 x 105 cells; 5 x 10% cells; 20 x FRAI] 427233
10° cells of 1:1 mixture of T cells [ACGT-10-
containing either LTG118 vector FRA?2]
(oCD19-C)y and LTGI119 vector
(aCD19-BB-)
Pharmacokinetics;  Mouse: NOD-SCID-y - IV Single dose  Analytes: CD4+ and CD8+ T cell [ ] [CART-19 42.1.1-2
Other Studies /- counts or % of CAR+GFP+CD4+ and preclinical
CD8+ T cells animal
studies-
FRAI]

Doses: 1x10° of cells; 5x10° cells;
10x10° cells of T cells expressing one
of four CART-19 receptor constructs:
oCD19-C, aCD19-BB-C, aCD19-28-C,
and aCD19-28-BB-{.
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2.6.5.2 EMENREHRE . 2thAE

Study title:

GLP compliance:
Study No.

Location in CTD:
Method:

Instrument:
Substance analyzed:
Reference compound:
Internal standard:
Sample preparation:

Transfer of chimeric antigen receptors for tumor immunotherapy CART-19 PCR validation
No

[CART-19 PCR Validation]

422.1-1

Quantitative Polymerase Chain Reaction (qQPCR)

ABI 7900 thermocycler

LTG118 ({; zeta) and LTG119 (4-1BB-(; 4-1BB-zeta) vector DNA

Not Applicable

Not Applicable

Genomic DNA was extracted from blood and tissue samples using the Puregene Gentra system

Results:
Selectivity
Stability

Intra-day accuracy
and precision

Inter-day accuracy
and precision

LOQ
Relative recovery

The assay was validated with a LOQ of 10 copies of vector/pg DNA
Not applicable
Not applicable
Not applicable

The following data were generated from a comparison of results from 3 to 4 different analyses by 1 or 2 analysts.
4-1BB-zeta: CV (%) ranged from 1.47~5.31% across the range of 5~1,000,000 copies/500 ng DNA.
Zeta: CV (%) ranged from 1.50~3.02% across the range of 5~1,000,000 copies/500 ng DNA.
GAPDH: CV (%) ranged from 0.32~1.83% across the range of 20~200,000 copies/500 ng DNA.

10 copies/ug genomic DNA

Not applicable

o KHOE NI NMEEHEORERISEBT 5720, BB-{ODTT7A~—IBBBILUNE YT FIRE N AL OBATEREZEIEL, (DHRDOT T A ~—IF(
$H & CDS B BEI A O S TEIR A IR T 2, 240 OGS TEBITIRRITITIMFETE L7220,

o SUNBAWME A4SV A I NAKISEL, 9600 —~v WA 7 U v 7 k% VT ABL 7900 2 AT A THHT LT,

o 4IBBLBLOLDADETTA~—Fy MIOWT, BHROMME DNA (77 A DNA & LT 1ugx2[A) % 20 copy @ 4-1BB-{LEB LT 77 A I K& PCR
7 VZA A 7 LT, FDA DERIRHEE TH 5 50 copy/ug DNA LU F OREMEFI O & R Lz, FE T 74 ~—% v MIX, A1 75O 2

DD =V EE DT,
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o UUTOHEMEIZLIYV AN TFT—H LT,

GAPDH OB EIZ% T2 CV%AS 20% LA T
BB-(, CfEASERGRE D 80%LAH
a2 b\ —/L3 2.5 copy/well A3, 5 copy/ug DNA (RRHIRFR D 1/2) Al

o UTDOFIA~—, Tu—TxMni,

Probes: 5’

CD19 41BB MGB probe: VIC ACT CTC AGT TCA CAT CCTC
CD19 Zeta MGB probe: FAM CTT TAC TGC AGA GTG AAGT
GAPDH MGB probe: VIC AGC CTT GAC GGT GCC

Primers: 5’

CD19 41BB F primer: TGC CGA TTT CCA GAA GAA GAA GAA G
CD19 41BB R primer: GCG CTC CTG CTG AAC TTC

CD19 Zeta F primer: TCC TGT CAC TGG TTA TCA CCC TTT A
CD19 Zeta R primer: GTT CTG GCC CTG CTG GTA

GAPDH F primer: TGA TGA CAA GCT TCC CGT TCT

GAPDH R primer: CCC CAG GTT TAC ATG TTC CAA TAT
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2.6.5.3 FEYEIESER . HEKEE5EEZORIN
% T D RRBRILSEE LTV R,
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2.6.5.4 EPBEIRERE . REBREROERIN
LM A ERBRITSE M L Tu AR,
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2.6.5.5 EYBRERER . 5

Study title:

Summary Report and Data Analysis: Evaluation of CART-19 Biotoxicity and Biodistribution in Human Immune-reconstituted NOG Mice

GLP compliance:
Study No:

Location in CTD:
Species:

Number of animals:
Feeding condition:
Vehicle / formulation:

Method of administration:

Dose:

Radionuclide:
Specific activity:
Analyte / assay (unit):

Sampling time:

No

[ACGT-10], [ACGT-10-FRA1], [ACGT-10-FRA2]

422.3-1,42.2.3-2,42.23-3

Mouse; NOD/scid IL-2Ryc™! (NOG)

104

Not applicable

Not applicable

Intravenous

1 x 106 cells; 5 x 10° cells; 20 x 10 cells. Dose is of transduced T cells.

1:1 mixture of T cells containing either LTG118 vector («CD19-{) and LTG119 vector (aCD19-BB-{)
Cells containing LTG119 vector (aCD19-BB-{) are equivalent to CTL019

Not applicable

Not applicable

Copies LTG118 vector/500 ng DNA

Copies LTG119 vector/500 ng DNA

Incidence of animals with detectable vector (> 5 copies/500 ng DNA)

Study Day 42 (42 days after B-ALL administration; 21 days after T-cell administration)

Study Day 56 (56 days after B-ALL administration; 35 days after T-cell administration)

Additional samples were obtained when animals were moribund and at the end of the study (Study Day 217)

Tissues / organs:

LTG118 vector
Spleen
Lung
Kidneys
Bone Marrow

Number of animals with detectable vector (> 5 copies/500 ng DNA)

20 x 10° cells 5 x 106 cells 1 x 10 cells 20 x 10° cells 5 x 106 cells

Day 42 Day 42 Day 42 Day 56 Day 56
3/3 1/4 0/4 3/3 0/4
4/4 2/3 0/3 4/4 3/4
4/4 1/4 0/4 3/4 0/3
1/1 172 0/1 373 0/1

1 x 10° cells
Day 56

0/4
0/3
0/3
0/2
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Study title: Summary Report and Data Analysis: Evaluation of CART-19 Biotoxicity and Biodistribution in Human Immune-reconstituted NOG Mice
LGT119 vector

Spleen 4/4 1/4 0/3 3/3 0/4 2/4

Lung 373 2/3 0/3 4/4 2/3 1/4

Kidneys 4/4 0/3 0/4 2/3 0/3 0/2

Bone Marrow No valid results 0/1 2/3 3/3 0/2 0/1
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2.6.5.6 FEMENESER . -ABKS
LM A ERBRITSE M L Tu AR,
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2.6.5.7 ZFEWENREHER - ITIREIMICZ B+ B HER
LM A ERBRITSE M L Tu AR,
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2.6.5.8 EPEIRERE . TOMMOLMEER
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2.6.5.16 EYEHIEHER : Tt

Study title: CART-19 preclinical animal studies

GLP compliance: No

Study No: [CART-19 preclinical animal studies-FRA1]

Location in CTD: 4.2.1.1-2

Test article: Four CART-19 receptor constructs: aCD19-(, aCD19-BB-{, aCD19-28-{, and aCD19-28-BB-{

Type of study: Single dose PK/efficacy

Species: NOD-SCID-y -/- mice

Method: 5x10° to 2x10° viable primary ALL cells via the tail vein in a volume of 0.3 mL. aCD19:truncated expressing T cells (as a control for an allogeneic effect)

were intravenously injected in animals 35 days following ALL injection as indicated via the tail vein at a dose of 1x10°, 5x10° or 10x10° per mouse or T
cells expressing CD19:( at a dose of 5 x 10° per mouse.

Tabulated results: Results were presented graphically. Data cannot be tabulated.
Additional information: Data suggest that the 41BB signaling domain confers an antigen-independent effect to enhance survival and/or proliferation of CART-19 cells in vivo.
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