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MEREMEEDFRMRE

- BEXEMRELFMNSOMNBELEQACHIEEREN
- XEBARAELEMNEIRER
- BERRMEEVARREI KMIBMENR

i Z#E%| (QC release testing)

Z01EFZE (Comparability)

L R 2 (Characterization for cause (e.g.
process deviation investigations)

B FERGEE T (Process validation)

- EEIMTHETARMEF —TRZEMz ENEEARE
B 5l E 5B

» REEMRKEG: A ane—Ranne—H.
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2. ElbrtE EEAMBMEXE (Guidance for
Industry Q6B: Specifications)

2.3.1

Adequate design of a process and knowledge of its capability are
part of the strategy used to develop a manufacturing process that
Is controlled and reproducible, yielding a drug substance or drug
product that meets specifications. In this respect, limits are
justified based on critical information gained from the entire
process spanning the period from early development through
commercial scale production.

4.1.3

Process-related impurities (section I1.A.4) in the drug substance
may include cell culture media, host cell proteins, DNA,
monoclonal antibodies or chromatographic media used in
purification, solvents, and buffer components. These impurities
should be minimized by the use of appropriate, well controlled
manufacturing processes.



2.

E

frit EEALMRIME X M TE Guidance for Industry Q6B:

Specifications

6.2.1 Process-related impurities and contaminants

These are derived from the manufacturing process(section 2.1.4)
and are classified into three major categories: cell substrate-
derived, cell culture derived and downstream-derived.

a) Cell substrate-derived impurities include, but are not limited to,

proteins derived from the host organism, nucleic acid (host cell
genomic, vector, or total DNA). For host cell proteins, a sensitive
assay e.g., immunoassay, capable of detecting a wide range of
protein |mpur|t|es IS generally utilized. In the case of an
Immunoassay, a polyclonal antibody used in the test is generated
by immunization with a preparation of a production cell minus the
product-coding gene, fusion partners, or other appropriate cell
lines. The level of DNA from the host cells can be detected by
direct analysis on the product (such as hybridization techniques).
Clearance studies, which could include spiking experiments at
the laboratory scale, to demonstrate the removal of cell
substrate-derived impurities such as nucleic acids and host cell
proteins may sometimes be used to eliminate the need for
establishing acceptance criteria for these impurities.

12



3. fB T MR & B i B X 73 1T

BRI R K ERBTEAERBER S 72800 (RikE1T
EEMNERBEN 8ng, LI 10 pg/EaiE).

BRXBABRERISFNEN 600 2R (BLFT10 2R, 60 AT FHK
F), XFEEES A E QT E F500 55 A S H A H 3& (600 x
0.8 ug =480 pug).

R ERERMNMREERERZD?

ZR: <1 pg.

%F: < 10 ug.

AR 2 <100 pg ?

(IEE&E: Antibodies. A Laboratory Manual. pp100. By Ed Harlow
& David Lane.)
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1. BEEXMREERRIIEEARATERR, EEER.

2. BEBEMRELNFENTEERTARRNNZARERD, FEER
ARRF Y& EN5F, 500 M5 E T4 E B 5 Al LIERRARIRRE A
100 ng/ml.

BEHAMAAMERFTHTELRKREETF< 1 ng/ml: Interleukin-2, 4, 5, 6,
10, 12, 1ra, lbeta;

Interferon alpha; TNF alpha: Tissue Factor; MIP-1 alpha;

TNF Binding protein; More to be identified. (L. Anderson, 2002; MCP )

BEXMREAFN RS U EMEDRERRIREMM T INAER AT ED R
Dhde
B ARER it alge - EAMMEIHEARN R ZF, BHIEERLT

B (R%) 5EARHES0NHXRER (Nature, 2002, Vol. 420)
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Microbial  E. coli

Yeast
Mammalian CHO, NSO, etc

CHO, NSO, etc

(Xing Wang, Alan K. Hunter, Ned M. Mozier.

EliR &

Isolation technigue

homogenate

periplasm

homogenate
inclusion bodies

periplasm

inclusion bodies

secreted
secreted
secreted (
secreted (
(
(

secreted (mAb), +protein A/G
secreted (mAb), +protein A/G

non-mAb)
non-mAb)

3 ot B XU DA

HCP assay
commercial

commercial
custom
commercial
custom
custom
commercial
custom
commercial
custom
commercial
custom
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Rabbit anti-CHO
HCP antibody

= g =

LB

TMEB Colorimetric
change
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OD 450 nm

feanCh

8 £ M Ra & B i€ m Bk SOV AR 28 187

=

Standard Curve

21T [ S S

S Bavenrans RS RS- S A -SR-S By

............................................

JEPPPY: SPTRRA S S A

Exp. Conc.

ng/ml HCP
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Binding Reporting
HCPs Antibody Antibody

\%:%/ mmlp»- Detected

Antibody K - Little or

Production No Detection

-
{:} > No Detection

® O O

* mmmmmp- No Detection

(Xing Wang, Alan K. Hunter, Ned M. Mozier. =~ Biotech. Bioeng. Vol. 103, p446, 2009)
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AL IR T — R TR AN MR = [R B = 45 B FEL ik S0 A

250 kD mm)> 3 "

75kD - i
50 kD mmmm) '
-

25kD EEE) wy
~

W -
10kD mmm) o ’

pH 3 pH 10

HCPs from the broth loaded at100 pg/gel
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VA T 2R A A Rl ik S 9% [ B — 4R 5 B Lk 3 1T

MW oH 3 Nonlinear pH 3-10 oH 10

250 kD

i 11

75 kD

50 kD

25 kD

15 kD
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- 20% Gradient
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124 kD

49 kD

35kD

21 kD

7 kD

pH 3 pH 10
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ENAE 5% —14E E 48 E B i € =B E LU AR

HCP ELISA Run Run 1
1,Commercial Kit | In-house (ng/mg)
(ng/mg)

Upstream 145 1072

Downstream 5 24

Final Drug Substance <1 <1

HCP ELISA Run 2, Run 2
Commercial In-house (ng/mQ)
Kit (ng/mg)

Upstream 114 990

Downstream 4 48

Final Drug Substance <1 <1

HCP ELISA Run 3,Commercial | Run 3
Kit (ng/mg) In-house (ng/mg)

Upstream 130 1222

Downstream 4 42

Final Drug Substance <1 <1
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5.78 T & B i =45 53 4T-2:

EAAY (Proteomics) FEMAMNFIL ETE X418
EA=I5asl: 0=

AR FEIE X Proteomics is the analysis of the
entire PROTEIn complement expressed by a genOME,
or by a cell or tissue type
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Manufacturing lot#
2GR B O Vi I8 1004 - 12, 711314

33



Z ks K BKTE R AT AR R B A BRI S AT

(a)

250 kDa

75 ko HIAEBRE

50 kDa

25 kDa

15 kDa
10 kDa

201 kDa

100 kDa

OppA/DppA

56 kDa : :t-’ "? j(ﬂilﬂ:rﬁiéﬂfm@

w EBR R ENE

21 kDa B o

7 kDa

e -
4

pH 3 » pH7
(Xing Wang, Alan K. Hunter, Ned M. Mozier.  Biotech. Bioeng. Vol. 103, p446, 2009),
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ST

- FEFINER EZLEEHAT KA E S KMemERD:

— oligopeptide binding protein (oppA), 543 AA residues, MW =
60,899 Da, pl = 6.25; also identified by Edman Degradation

— dipeptide binding protein (dppA), 535 amino acid residues,
MW = 60,294 Da, pl =5.91

— Main physiological function: transport of oligo- or di-peptides
Into the cell for nutrition

— Genes encoding both proteins can reportedly be deleted
without affecting the viability of the cell

- Bt —TRXMEREAHLRIIERE
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Z RSB LK SR R 7T A N &R B R A 2 dim i A
HfE THRERD N ---- ZERXREEEKE

OppA position

dppA position

pH 3 pH5 pH 6 pH7 pHS3 pH 10
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AR T — B T MR EBD AR R E A

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Old Process (12 batches)

+++ ND ND + ++ ++ + ND ++ ND ND ND 0 Cyt0k|_ne
Induction

(Xing Wang, Alan K. Hunter, Ned M. Mozier.  Biotech. Bioeng. Vol. 103, p446, 2009)
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K 1. M AFREREQNMFERE EHIREBD FEEN E HrER

CHO HCP ELISA without anti- CHO HCP ELISA with anti-human 1gG
Sample ID human IgG antibody antibody incubation
incubation

HCP (ppm) HCP (ppm)
mADb-1 3+0.09 4+0.18
mADb-3 3+0.14 4+0.14
mADb-4 7+0.06 710.12
mADb-5 6+0.01 5+0.31
mADb-6 10+0.15 7*10.42
mAb-7 3+0.08 2+0.06
mADb-8 39+0.78 19*+0.38
mADb-9 77x3.85 17*+5.10

*Reduction in reported HCP reading by 30% or more. MAb-9 was used for most of the studies in this report. mAb-2 was
analyzed in Western Blot but not in HCP ELISA due to the availability of material.
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Effect of antibody Blocking on the HCP reading

|

180 -
160
140
120
100
80
60 -
40 ——
20 B
0 . . .
0 10 100

HCP (ppm)

Anti-Human IgG Antibody Concentration {(pg/mil)
Xing Wang, Thomas Schomogy, Kristine Wells, Ned M. Mozier. BioProcess Int. P18—24, 2010)
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Use Anti-human Polyclonal Antibody to Block
the Nonspecific Interaction

Binding Reporting
HCPs Antibc{y A?body
Most mAbs {::} %:}=/ ) Detected
MAb-X
_/# Cross-
l -
mAb-x * >\ reactivity
or i
MAB-X Anti-human IgG

* | g # / mmmmm)> Blocking

Xing Wang, Thomas Schomogy, Kristine Wells, Ned M. Mozier. BioProcess Int. P18—24, 2010) 42
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Anti-human IgG has no effect on Host Cell Protein Detection

3.5

3 /
2.5
/ —e—No anti-human IgG
2 / blocking
1.5 —a— With anti-human IgG
f Blocking
1
D | | |

0 100 200 300

OD 450 nm

HCP (ng/ml)

Xing Wang, Thomas Schomogy, Kristine Wells, Ned M. Mozier. BioProcess Int. P18—24, 2010)
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mAb1 2 3 4 5 6* 7 8* o*

MW
standards mAb1 2 3 4 5 6 7 8 o

-
\ e e e ey
g - Heavy Chain

— W .
—

Light Chain

Xing Wang, Thomas Schomogy, Kristine Wells, Ned M. Mozier. BioProcess Int. P18—24, 2010)
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—PREBREBRA NE 7 EX T H 5 EinA
AP K NEFFEER

1. ZEAFA & Staphylococcus aureus JHiaEERIH R EH
i, M AAREBENEE.

2. BEIE‘EEBHA BALRRERFHNEEZEFR, ARE
mEREB A RBNERE —NEELEIEIR,

3. EANA AIReEANAREFZSHEYFEHRN, RIESIE
MR Z=RIRZ L (IFNy, TNFa, IL-1a,IL-1B, IL-2, IL-4),
EAFA N ANKRBEMNEZMINELCTER .
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Species

Protein A

Human IgG1

++++

Human IgG2

++++

Human 1gG3

Human 1gG4

++++

Mouse IgG1

Mouse 1gG2a

++++

Mouse 1gG2b

+++

Mouse IgG3

++

Rat IgG1

Rat IgG2a

Rat IgG2b

Rat IgG2c

Hamster

Guinea Pig

++++

Rabbit

++++

Horse

++

Cow

++

Pig

+++

Sheep

+/-

Goat

Chicken

RA SRz A BB E.

* Protein Ais a 42 kDa polypeptide that binds
the residues in the CH2 and CH3 domains
(Fc region ) of immunoglobulin heavy chains.

* Chicken IgY is not
bound in the Fc
region, so is a good
source as a specific
antibody reagent
raised to protein A
(in the variable
region)
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¥

Chicken
anti-protein
A antibody

mADb Protein A

YY

Pre-coated chicken anti-protein A
antibody captures protein A in Mab

Streptavidin
peroxidase

\

PEROX

Streptavidin peroxidase binds
with high affinity to biotin

Protein A potentially
associated with mAb product
is dissociated by low pH

-

Rabbit anti-protein A antibody
with biotin probe

5

Rabbit anti-protein A biotin
probe detects captured protein A

LN

Substrate

MB| Addition

PEROX

Y

The peroxidase enzyme reacts
with substrate TMB to produce a
colour change measured at 450nm
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Avoid interaction « Buffer exchange
between protein A and . |ncubation at acid
Fc region of Mab condition (~IpH 3.5)

FRBR 2>mg
R ~2ng/mg IgG
Il & ~70%

BT REN/D,

SIS TR PR 2 BT ERFAISHTE R




