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The World’s First Off-The-Shelf Stem Cell
Therapy TEMCELL Approved in Japan

February 24, 2016

¥

fFE;;aE[gggrrrrr r

JCR Pharmaceuticals launched its mesenchymal stem cell product TEMCELL®
HS Inj., for the treatment of acute graft versus host disease (aGVHD) in Japan.
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http://www.onclive.com/web-exclusives/fda-oks-tisagenlecleucel-in-all-as-first-approved-car-teell-therapy

FDA OKs Tisagenlecleucel in ALL as First
Approved CAR T-Cell Therapy

Jason M. Broderick

P T

EheNew Hork Times  niips:/nytims2zDAjp

HEALTH
The FDA issued a historic approval of the first chimeric antigen

Q receptor (CAR) T-cell Therapy, authorizing the use of F.D. A. Approves Second Gene_ Altering

tisagenlecleucel (Kymriah) for the treatment of patients up to 25
years of age with B-cell precursor acute lymphoblastic Treatment fOI’ C&HCGI‘

leukemia (ALL) that is refractory or in second or later relapse. By DENISE GRADY  0CT. 15,2017

The Food and Drug Administration on Wednesday approved the second in a
radically new class of treatments that genetically reboot a patient’s own immune
cells to kill cancer.

O KYMRIAH'

Suspension

(tisagenlecleucel) for Winfasion

= YESCARTA

Suspension

(axicabtagene ciloleucel) eiveor

6



Beginning of Cell/Gene Therapy

Patient with

relapsed/refractory Preconditioning

B cell malignancy chemotherapy
IEeukopheresis: = :

Anti-CD19 | .
CAR"! AntiCD19

Retroviral ' CAR Tcell
transduction with ' infusion
ﬂ anti-CD19 CAR | ; (\

e Exvivo genetically modified cells are considered gene therapy. Issues associated with gene therapy products

are addressed in detail in Gene Therapy Products 1047




£ REUTERS

Gilead to buy Kite for promising cancer
therapies in $12 billion deal

Celgene to buy Juno for $9 billion to
boost cancer pipeline

Michael Erman, Tamara Mathias 4 MIN READ 4
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BIOTECH AND PHARMACEUTICALS

HEALTH CARE HOSPITALS PHARMA HEALTH INSURANCE MODERN MEDICINE

FDA approves Luxturna gene
therapy for rare form of
Inherited vision loss

Angelica LaVito
Published 11:37 AM ET Tue, 19 Dec 2017 | Updated 4:01 PM ET Tue, 19 Dec 2017



FDA Approved Cellular and Gene
Therapy Products (-2017)

ANDEXXA (coagulation factor Xa (recombinant),
inactivated-zhzo)

- Portola Pharmaceuticals, Inc.
ALLOCORD (HPC Cord Blood)

- SSM Cardinal Glennon Children's Medical Center

LAVIV (Azficel-T)
- Fibrocell Technologies

MACI (Autologous Cultured Chondrocytes on a
Porcine Collagen Membrane)

- Vericel Corp.
CLEVECORD (HPC Cord Blood)
- Cleveland Cord Blood Center

GINTUIT (Allogeneic Cultured Keratinocytes and
Fibroblasts in Bovine Collagen)

- Organogenesis Incorporated
HEMACORD (HPC, cord blood)

- New York Blood Center
Ducord, HPC Cord Blood

- Duke University School of Medicine
HPC, Cord Blood

- Clinimmune Labs, University of Colorado Cord
Blood Bank

HPC, Cord Blood - LifeSouth

- LifeSouth Community Blood Centers, Inc.
HPC, Cord Blood - Bloodworks

- Bloodworks

IMLYGIC (talimogene laherparepvec)

- BioVex, Inc., a subsidiary of Amgen Inc.
KYMRIAH (tisagenlecleucel)

- Novartis Pharmaceuticals Corporation
LUXTURNA

- Spark Therapeutics, Inc

Plasma Cryoprecipitate (For Further Manufacturing
Use)

- OCTAPHARMA Pharmazeutika Produktionsges.m.b.
PROVENGE (sipuleucel-T)

- Dendreon Corp.

Sterile Cord Blood Collection Unit with Anticoagulant
Citrate Phosphate Dextrose Solution USP (CPD)

- MacoProductions, S.A.S.
YESCARTA (axicabtagene ciloleucel)
- Kite Pharma, Incorporated



QC Test: Safety? Functionality?

Consistency?

tisagenlecleuce
O KYMRIAH™

|
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Cellular & Gene Therapy Guidances

https://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnformation/
Guidances/CellularandGeneTherapy/default.htm

Guidance for Industry: Guidance for Human Somatic Cell Therapy and Gene Therapy (PDF - 93KB)
3/1998

Guidance for Industry; Supplemental Guidance on Testing for Replication Competent Retrovirus in
Retroviral Vector Based Gene Therapy Products and During Follow-up of Patients in Clinical Trials
Using Retroviral Vectors (PDF - 76KB) 11/2006

Guidance for FDA Reviewers and Sponsors: Content and Review of Chemistry, Manufacturing, and
Control (CMC) Information for Human Gene Therapy Investigational New Drug Applications (INDs)
(PDF - 173KB) 4/2008

Guidance for FDA Reviewers and Sponsors: Content and Review of Chemistry, Manufacturing, and
Control (CMC) Information for Human Somatic Cell Therapy Investigational New Drug Applications
(INDs) (PDF - 184KB) 4/2008

Guidance for Industry: Potency Tests for Cellular and Gene Therapy Products (PDF - 121KB) 1/2011.
(This guidance finalizes the draft document of the same name, dated October 2008.

Guidance for Industry: Preclinical Assessment of Investigational Cellular and Gene Therapy Products
(PDF - 165KB) (This guidance finalizes the draft guidance entitled “Guidance for Industry: Preclinical
Assessment of Investigational Cellular and Gene Therapy Products” dated November 2012) 11/2013
Design and Analysis of Shedding Studies for Virus or Bacteria-Based Gene Therapy and Oncolytic
Products; Guidance for Industry (PDF - 120KB) 8/2015

Recommendations for Microbial Vectors Used for Gene Therapy; Guidance for Industry (PDF -

161KB) 09/2016
U.S. FOOD & DRUG

ADMINISTRATION
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B EmERE SLE A
# (2015.07)

o AREAERRTE I AR E A fe (L HEE AJHE RS

(autologous) ) B¢ [5] 1 LA (allogeneic) Y AHIHE i FH 7 m AL
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EEE%%? mS e A A B ANNE A 7 & an, HL AT AR S AE AR BE 1Y
BN ®iE, AR A ER SR 1’E & (Good Tissue
Practice, GTP) AR 22 iB R RvE EEUZE%%%EE%
iETHED (Pharmaceutlcal Inspection Co-operation Scheme
Good Manufacturing Practice, PIC/S GMP) o
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« NI ER EmiraEAIE AEH

X
E\E\U #2 (autologous) =l [E]fE EAe(allogeneic)Hy
B i s A 4iAE - A B (xenogeneic) Z 4G
e B B R I -
e . UIBEREET B AU AR E AR T S
E R ARG B ~ Z{TATRTEEATH (committed
B et B progenitor cells) B2 B EIHRENT 5
1N PR (AR AT A T S R

Bifi; L7 N 4R AT B A ) 50 ~ A= A JrJr ‘
{EEE R YE S G N B E
HEEREARIOERT

AR e AA Sk as I BR SERIS S, R &
18 B4HA R {F % (Good Tissue Practice,
GTP), DL 8 (B RS AR 7 Pagsds
8 B 8LEHIE (Pharmaceutical Inspection

Co-operation Scheme Good
Manufacturing Practice, PIC/S GMP) o
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) \\‘EHH@ \‘EHH@ E %\\ﬁi jz/ f :\353 *Fl‘
Vet | BIRME (master | T/E4HBfEE (working
FeHIE B ceHbank) cell bank)

Identity & FHAA o HEE#HEHHEL (product
Purity o ERM (W55TFEE specific )

T ta B84 B R ERE M)

MRt (FEERELIETE

HAAHRE R )

FER

AHREEME S AR (B

Al ER = TR

TR R R

AHREfRE

BB E AR S B

laeicy

AHREE H

gy S et

Microbiology . ﬁtt.@ . ﬁu;.@
- R I
Virus safety  + %%ﬁ%wﬁ . %%ﬁ%wﬁ . REEE
« AR EHIE
5 2214 (species-specific)
e
147E N5
IR~ FENE
Stability ¢ BRI
HZZEME
AT AW T Jibpea
EER
Tumorigenicity = ZEEGZENE (XA
rkaryotypingsFfti St
RESEEEME )
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B Al (Sterility) (1)

* Test contaminations of Aerobes, Anaerobes,
and Fungi

e Sterility test is frequently performed for cell
bank qualification and for product release to
establish microbial purity, for cells that
require extended culturing.

* Regulations
— USP Sterility Tests <71
— EP Sterility <2.6.1)



&= AlEL (Sterility) -2

Media

— Fluid Thioglycollate Medium: anaerobic bacteria, aerobic
bacteria

— Soybean-Casein Digest Medium: fungi, aerobic bacteria
separate methods

— Membrane filtration

— Direct Inoculation

Sterility: Incubate for 14 days. No growth of
microorganisms occurs.

Issues: Many cell--based therapies have short shelf
lives and must be delivered to patients before the 14-
day test results are available.



# 2% = (Mycoplasma) -1

e Testing for mycoplasma is recommended for all raw
materials derived from a human or animal source,

and is required as both cell bank qualification and
lot--release assay for cell--based products.

* Directions
— USP Mycoplasma Tests <63)
— EP Mycoplasmas €2.6.7)

* 2 methods
— Indicator cell

— Direct cultivation



3% = (Mycoplasma) -2

Sample

®

Hoechst stain
3-5Days Mavet 3 5paye Observe DNA'
L, 1.0mL — andpit —— fluorescing staining
onto coverslips pattern

14 Days
— 0.2mL 9 —y’ Observe for mycoplasma colonies
Agar plate

L, 10mL £

Mycoplasma

=K X X N

Day17 Day21 Day28 Day28

Observe for mycoplasma colonies

Source: BioReliance’s Approach to Mycoplasma Testing: Introduction of United States Pharmacopoeia 63 Regulation

Because the classical assay takes ~1 month of testing to complete, alternative
methods are being developed and validated for the rapid detection of
mycoplasma.

23



JNA 9% [ECHIES, (Adventitious Agents)

o F2SNMFETEHIER (In Vitro Detection of Adventitious Virus )

— JEEAERAAE e R e & e o > B — RS/ Mg M, - FEE)
0 £, L o (e )0 8 0 s 4 E&%xA
RS RGN > R (B)FE N Z B =AY IR

o FEAFETEHIE (In Vivo Detection of Adventitious Virus )
— FEXTRRE R B RERS 300T o BBRURCFLER » FRERERS
E -

» R EYREE R EY MR 2 HIE
- JERBUERI S EIEL » B EIMATIBTI - RO
o R A S o _%mﬁfﬁﬁﬁﬁkﬁ@%ﬁ L
G I Ve e N e e e
R A T oy LR I 20 -
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In vivo Adventitious Agent Test (1)

(Adult mice)

A ERY)E Human derived cell product
ELEE FEET 7 BT 0 FSponsoriZ 138 408
RN pastEm IR M 20 mL (1x107 cells/mL) < RNE 2 BiE>
MEREER Adult mice (BALB/c) » 5iE
a1 B i 2 HA 28 days
e [P
S e [C
BT T . PO
 IN
Binttao 24
=1 EwZH R o F—/HE=4H : Culture medium or Isotonic Sodium Chloride Solution
- FHEERMAE : TR cell lysate (1x107 cells/mL)
$hiE A IR « EYIFEERZED80%ERE)

* Body weights (twice weekly )

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Prodtiction
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)




In vivo Adventitious Agent Test (2)

(Sucking mice, H.E)

S ERY)E Human derived cell product
ERRE FES 2 B FSponsorfE (45 8 ZAAE
IR BHEFBZEIRME DS mL (1107 cells/mL) <A E 2 BE>
HEREE = Sucking mice (CD-1® (ICR))
=1 B R 22 HA 14 days (test article inoculation) + 14 days (tissue homogenate inoculation)
e P
RTIREREE |+ IC
PO
BiRgitomdd -
o F—ZHE =48 : Culture medium or Isotonic Sodium Chloride Solution
« FET/AEERHE : FAIAAEAcell lysate (1x107 cells/mL)
sERAH A
- FEAHAET=HENRE - KEE—HEYEIEL14-day 2 Atissue homogenate
- FIUAERENRE - KR ZHEEIE214-day 8 Atissue homogenate
S - HMEEEREDB0%EFHE)

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Prodfction
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)




In vivo Adventitious Agent Test (3)
(Embryonated Egg, ZERLAGEE)

SERY)E Human derived cell product

i B FOESS 2 H - FSponsorfR 45 R 4R

R IRARAE BAFZIRMEE D3 mL (1107 cells/mL) <R B2 B 15>

EREE R SPF Embryonated Hen's Eggs

N ERER 22 HA 3 days (test article inoculation) + 3 days (allantoic/Yolk sac fluid inoculation)

RYRENBEIE

* Allantoic
*  Yolk sac

Bt o84 -

 F—2HE =4H(Allantoic) : Isotonic Sodium Chloride Solution

- HETHAEERHA(Allantoic) : B cell lysate (13107 cells/mL)

« F-HE =44 (Allantoic) : 5 —4HZE L EEIZK3-day1& AYallantoic fluid

=B A - FEINEEER# 4 (Allantoic) : 58— 4HZE L E B 23-day1& AYallantoic fluid
o FERHAAIEEZH(Yolk Sac) : Isotonic Sodium Chloride Solution
o FENATEEHYolk Sac) : FHIZHAEEcell lysate (1x107 cells/mL)
« FEHHEBESHREYolk Sac) : EFE—HZEEEFEEIE23-dayE HIYolk sac fluid
- B N\AERERAYolk Sac) - {5~ AT FEF 223-dayB AT Yolk sac fluid
BE AT HEGEER(ZEDBO%ER)

* Hemagglutination Test

Ref. Characterization and Qualification of Cell Substrates and Other Biological Materials Used in the Prodijction
of Viral Vaccines for Infectious Disease Indications. U.S. Food and Drug Administration (2010)




Inoculation b Egg overview
puncture

'Y

O Air sac

O Allantoic sac
@ Amniotic sac
O Yolk sac
@ Albumin

Candllgg.:

~ Shell
------ Shell membrane

aeauwr”




Hemagglutination (HA) Test

Components Interaction Microtiter Results

RBCs No Reaction
O
®e
@]
Hemagglutination

Hemagglutination
Inhibition

@)

Virus Antibody

c| o+ &
+ RBCs

® :’ ‘
Og s *

29



In vitro Adventitious Agent Test

S ERY)E Human derived cell product
ERE A FOEST 2 B » FHSponsorf (15 A 4
ETRARAE BAFZIRMEE D20 mL (1<107 cells/mL) < E 2 BAER>
S ERRE = Cell-based
=1 B R 22 HA 14 days (CPE observation) + 7 days (HAD observation)
¥~ 2HPE Vero, MRC-5 and HEK293 cell
B
o FE—HBGMHAEAZHPC) : Bovine parainfluenza virus type 3 (BPIV-3),
s Encephalomyocarditis virus (EMCV) and Measles (MeaV)
= AZ |:|| N ]
ABRAEAICPE) |, $ AR MAZEAELH(NC) : Culture medium only
o F=/ARMERMH(TA) : 58488 cell lysate (13107 cells/mL)
©  BUAEREHSEREEPCITA) | PCHFRIARE A cell lysate
4°C
iz 21T (HAD)

Room Temperature




Bovine (4+) Virus Test

AERYIE Human derived cell product
EAE ] FOEST 2 B FHSponsorf (15 A 4R
ETRERAE BAFZIRMEE D20 mL (1<107 cells/mL) < E 2 BAER>
AEREE R Cell-based
N ER B EX HA 14 days (CPE observation) + 7 days (HAD & IFA observation)
¥~ 2HPE BT & Vero cell
= EA

HERARICPE) (oo o

40C
HiE ST (HAD)

* Room Temperature

HiELT(IFA)

BPV, BAV, BRSV, BVDV, BTV, Rabies, Reovirus




Porcine (&) Virus Test

AERYIE Human derived cell product
ERE A FOEST 2 B FHSponsorf (15 A 4R
ETRERAE BAFZIRMEE D20 mL (1<107 cells/mL) < E 2 BAER>
AEREE R Cell-based
N ER B EX HA 14 days (CPE observation) + 7 days (HAD & IFA observation)
e ~AMRE BT, ST, PK15 & Vero cell

BT cellEER

=EREA

RBAFICPE) |or oares

PK15 cell E &R

4 °C

HiE 2 (HAD)

* Room Temperature

HiEoT(IFA)

PPV, Reovirus, TGEV, PAV, BYDV, Rabies

32




Human viral detection

Viruses

HIV-1 HIV-2 HAV HBV HCV HCMV HAdV

HTLV-1 HTLV-2 EBV B19 HHV-6 HHV-7 HHV-8

Assay Duration: 5~7 weeks (3 virus/week, 3 samples/study)

Sample request: at least 500 uL/virus (concentration: 1E7 cells/mL)

Guidance for Industry: Characterization and Qualification of Cell Substrates and Other Biological
Materials Used in the Production of Viral Vaccines for Infectious Disease Indications. FDA, 2010.
Guideline on Virus Safety Evaluation of Biotechnological Investigational Medicinal Products. EMEA/
CHMP/BWP/398498/2005

Points to Consider in the Manufacture and Testing of Monoclonal Antibody Products for Human Use.
CBER, FDA, 1997

WHO Expert Committee on Biological Standardization. WHO TRS 941, 2007

Study include extraction and interference controls

33
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1) A AE

A. EEHL 7 SR S ERA B. ¥ iEE S ER A
MR SEER 7] DAEf R 2R = A A
PG Ry 14 KATHE fF%ﬂ&ﬂi{E/EJZHT%EZF S|
NEAEE, (A)48 £ 72 /N Z AR (PH: B #hiiKEs
15 dEEalEmas 2R, M2 (B): & f#=s BACTEC ~ BacT/
EE{E,EJ%‘(Q%EWEE%A ALERT ~ Rapid Milliflex Z)
5, R R A TIEAE - Ih AVimbmad g (AR ELDY
M R4S )3{1114% It A 2 ieEads R
A 45 BT EﬁZ !
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Growth based: BacT/ALERT®
(bioMérieux)

- BacT/ALERT® 3D- bioMérieux
- Based on the metabolic activity
of growing organisms as they
produce CO,

« CO,+ H,0 * H,CO; = H+ +
HCO5 - (free H* lowers pH)

« Sensor changes color from blue-
green to yellow

« The system is suitable for
sterility testing of blood, body fluid,
for rapid sterility testing of tissue
and cell-based product. (the 14-day
sterility test was reduced to just
three days.)
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Mycoplasmatg HI=Z {774

. %€?§%7)*’Vﬁ2f§ﬁmiﬁ%£ - NFRAHRE e B Bl B R AR AR
I S AT - U S B RN A culture
method)L/L]jZ?bT‘éE]H@iﬂ%&(|nd|cator cell culture method) /%}%Zﬁ/ﬂjnitf
EB’@J:/T\T A R S o ELRE AN U B 0 AT

g i kR T T C AL L e s
it ok

* FEuropean Pharmacopoeia, 2.6.7. Mycoplasmas
— Broth/agar and indicator cell assay but also allows PCR assays as long as of
equivalent sensitivity and specificity
e US FDA Guidance for Industry: Characterization and Qualification of Cell
Substrates and Other Biological Starting Materials used in Production of

Viral Vaccines for the Prevention and Treatment of Infectious Diseases,
2010
— “PCR-based assays may be used to detect mycoplasma, provided that such an

assay can be shown to be comparable to the agar and broth procedure and
the indicator cell culture procedure.”




2) Al

o JEARIR AR AT DA R ARG 1 L AR AL R
T DL R 2R

» AR AT ] R H Sy AE YA
5%% TAYHT 0 G0 AREEELE ~ AR
o ST ARE o] DAAHRRTE AR sk s Al

« EEES ﬂ@ﬁ ARV R AT o EEL =l
Z%%?FE@EE?F C (histocompatibility markers) A
Jre-INEZink fé[g(genetlc polymorphisms) 7 #T o




CAR-CD1ST

% of viable T cells
ldentity by CAR o o

qPCR = d=)

Target binding domain:

D Et erm i Na ti on Of antibody derived (scFv)

CAR expression by wemimmmems.
flow cytometry St

Cytolytic activity
Cytokine release
Proliferation

Release of IFN-y in
response to CD19-
expressing target e (7
cells
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Endotoxin: The LAL gel-clot method

The most widely used methods for endotoxin
detection employ Limulus Amebocyte Lysate
(LAL), which is isolated from the blood of the
horseshoe crab (Limulus polyphemus,& ).

Equal volumes of LAL reagents are mixed with
undiluted or diluted test article,incubated for 1
hour at 37°C, and observed for gel formation.
A firm gel that remains intact on inversion of
the tube indicates a positive reaction. A
negative reaction is indicated by the absence
of a solid gel after inversion.

The sensitivity of this assay is 0.06 EU/ml.




BTG T B (B TR BN R
M B ORI © SR AN A e AT o
(F 8 Lo (EHIReR o 51 ) B, sl B2 e
S Rl o 4, i B R o (R AR =t R 5
(PIAT HETE A BB TR, B A R M o RS AT
Toht SEE N LTt RY T T e b
T 5 SR N: -

* Tumorigenicity & Oncogenicity
— Tumorigenicity- in vitro (Soft agar)
— Tumorigenicity- in vivo (Adult nude mouse)
— Oncogenicity- in vivo (Newborn nude mouse)

— ICH Q5D(R1) ' Derivation and Characterization of Cell Substrates
Used for Production of Biotechnological/Biological Products |
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Microbiology

Virus safety

Stability

Tumorigenicity

\

il

jﬁ‘él} ffl: *ﬁ /E'JIE

Identity & Purity ¢

Esikit] 78 S i RS FHIAY 78 = i A
FRAE (4057 FF547 ~ 9 ( product specific) FERI Y ( product specific )
B E BRI ) 4HREE H BEFM/NEER
EER FER
AHRtZA R ( THHAELIETHIA A =g R
A2 bR ) &l (product
AHRELE M R 4R S B specific )
AHRE Y A R E) 12 M/ NEER
R B ]
AHREIZ RS
A BT E AR SR
4HREE 5
LB fi B mEME B R (B
s (s s (&) WA (B UL
— B MM 5 A
R s Il FEIMRNRE
H5 M (species-specific) JE
oF
1478 N &
HR -~ FERRE
2 iR R R B3R U HHRE AR 2.
ZEM BIEER
;HEIH@ZW B2 RIRHIEE
SRS T e (KRBT POy centdid
karyotypingz¥{h A4 A8 58 (karyotyping )
) ot

IR~ FERR
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Process control for virus production

Transfer Packaging
plasmid plasmid

QO OC

N/

Host cells

In-process control

Safety
Potency

Intermediate

Chromatography
: Purification

Tangential flow fiber
: Concentration

Product release

Identity
Purity
Quantity
Safety
Potency

46




QC Test for AAV

Attributes of Pre-IND cGMP grade
(lot only) (batch and lot)

Appearance V Vv
Vv
Osmolality V

AAV Characteristics

Identity

Genetic composition/integrity

Host cell proteins/viral proteins/
proteins from the cell medium

Purity Host cell DNA/Residual plasmid DNA

Process derived impurities

Viral genomes titer

Quantity \octivity titer

Protein content

Endotoxin

I IK< 1< | <

Sterility/mycoplasma

Safe
by Replication-competent AAV

I I<KI<KIK< I K< <K<K | < I ||

Testing for adventitious viruses

Potency Depends V Vv

*Potency assay depends on your product. Please contact us to discuss your needs.

th BN EMREROBERAD
TFBS Bioscience, Inc.
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AAV genome titration (X{{E)

D
Plasmid containing Helper plasmid
the AAV vector genome rep cap
\¥/ Adenovirus helper genes

Calcium phosphate

transfection ‘

v

o

HEK 293 cel Is

Cell lysis '

Purification by cesium chloride
centrifugation or biochemical
fractionation

2

Titration by quantitative PCR
Evaluation of transgene
expression
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Ref. vector Unknow

'
< 4=

-

S1 nuclease

gDNAf HEE[]
r—

3
<
w
@
(=5
8
S
o
g -
= K%
=4 >
- log(dilution)
'('—,i
A infectivity

Relative infectivity

AAV infectivity titer (3{{Z)
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Replication-competent AAV (RCA) (&1 [E)

tou 5 Vector
233 * RCA

\

Assay by PCR

aseyd Jojeoipu] (UzL-8Y) aseyd uonesydwy
i J
i J
L
o
|

|
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Residual host cell DNA(&i &)
[ s fom e [ T2

0.1

0.01

ARN

0.001

0.0001

0.00001

0.000001

10

14

18

Cycle

22

26

30

34

Residual

DNA/RNA

38

32

30

28

26

24

22

20

18
0.1

Final batch
release

Slope = -3.271

RE=0999

Efficiency = 102,153

Limit of Quantitation
{LOQ] = 15 pg DNA/mL

1

510 30 100
Quantity (pg]

1,000

10,000
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Residual host cell protein (4fi[E)

e ELISA for measurement
of HEK 293 host cell

proteins

Streptavidin-HRP

Biotin

@
Reporting Antibody
V/ A\

Host Cell Proteins

ﬁ(l Capture Antibody

Microplate Well
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QC Test for CAR-T

Table 1. KYMRIAH Lot Release Specifications

Test

Appearance

Identity by CAR q-PCR

Percentage of viable T cells

Determination of

transduction efficiency by
CAR-q-PCR

Dose (calculated)

Cell viability

Determination of CAR
expression by flow
cytometry

Determination of residual
beads by microscopy

Percentage of viable CD19+
B cells

Release of IFNYy in response
to CD19-expressing target
cells

Total cell count4

Number of viable cells
(calculated)

Bacterial Endotoxins

Sterility

Mycoplasma

Determination of VSV-G
DNA by quantitative PCR
(qPCR)

BhENMRZRNABRAT

Reference: Novartis

TFBS Bioscience, Inc.
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CAR-T: VSV-G DNA by Q-PCR, repli-
cation competent lentivirus (RCL)

1) T Cell 2) T Cell 3) T Cell Adoptive
Collection Transfection Transfer

’N

. +/-Lymphodepleting
conditioning

£ 1. Binding

2. Fusion

AN
e /’J\J membrane
4. Transcription and insertion
protein expression

transduce
Vector ——————————s (Amplification celly) ————s Indicator cells
(21 Jay
7d \ l4d| ZId‘ 7d

PCR (psi-gag, VSVG), ELISA (p248%)
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Attributes of
Lentivirus

Identity

QC Test for Lentivirus

Characteristics

Appearance

Pre-IND
(lot only)

cGMP grade

(batch and lot)

<

pH

Genetic composition/integrity

Purity

Host cell proteins/viral proteins/
proteins from the cell medium

Host cell DNA/Residual plasmid DNA

Process derived impurities

Quantity

Viral genomes titer

Physical titer (p24)

Transducing titer (depends)

Safety

Endotoxin

Sterility/mycoplasma

I I<I <1< |I<

Replication-competent lentivirus

Testing for adventitious viruses

I K<€ KC <K< < | < [ £

Potency

Depends

\Y

\Y

*Potency assay depends on your product. Please contact us to discuss your needs.

CFb

B EMRRRHERAS
TFBS Bioscience, Inc.



