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e modifications performing dyes low toxicity precision
HE|= 210
= r. ! = ! 2-110 6-70 6-25 6-25 6-30
(amino acids)
SN TSt 22 1 mg-1 kg+ 1-10mg 1mg >0.1 mg Multiple scales
= Crude to 98% Crude to 98% Crude Crude 95-97%
[C— i
23p2/(QO) MS, HPLC MS, HPLC MS Ve Zggfy‘;l;_ MS, anaytioal
Standard AQUA
AQ 7zt 2-3 weeks 2-3 weeks 4-5 weeks 2-3 weeks A5Q_J Aweiepisess
. 2-3 weeks
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ADC 70| M2| A F9| sLtel ot CHZIN X2 X7t 2o R BNl 4+ QIEE £(HMo| RMXL §HN &2 M2 MSELICE THEdE
X|ZHOIA ZE HIES AIXIGIT Q= gt XIEMQ| Z/& 35} chimerization, humanization £22M 21} recombinant | SHE, &),
O|Z &, & &A= HEHE Uslotedl 20X 222 MSELICH

>

Invitrogen™ GeneArt™ R TXt 2t AMH[AEZ DNA AA|0|A THEE AL 0|27 |7IX| RFXL &Y X|ES MBS He| ZE RXAt
A7 IMEol| thet a5t s, 224Y U HI7|ME ASS MEsHH downstream applicationS e &=H|E g4 SEXE7 ZekE! i g/
= HHI= plasmidZt MZELICE

GeneArt™ SMx} #4M 3 E2Q
[ ]
- 0
@ (=: @
.. -

Design Oligonucleotide synthesis Gene assembly Cloning Sequencing Final documentation

CHHE &2 JiSIE $18t Gene Optimization 34

GeneArt GeneOptimizer algorithm
Invitrogen™ GeneAssembler™

A gene synthesis platform

Expression

Wild-type DNA sequence Sequence improved with

Design Product & documentation GeneArt™ GeneOptimizer software
?§|j?OOHH LoE St e — AT
* Sequence 245 S85ts ZMo| WS Mg - - o=
o HC} OPYXOI mRNAZS 2l3f cryptic slice site & " — = e L g
mRNA-destabilizing sequence 24 |7 a1z s 4 mleaf e
 Codon usages z|HMzlotn GC gfzhs wod AIA” W7 Wild type sequences vs. GeneArt™ Optimizer software?t & sequence H|il

£
* MRNA 27-('- T= éﬂg‘ I:cl’l-x| Value gene synthesis
e HIEXOI sequence |7 Sequence range Prime gene synthesis (business days) (business days)

) Standard” SuperSPEED™ Standard
7-9 6-7 5 NA

& X%} StM MHIA 100~200
Lt =
% FURL 2 M 201~1,200 79 67 5 Starting from 9

=2 Fet=et 84| Standard, Express, SuperSPEED 1,201~2,000 9-12 8-10 o ol " 13

MIZEX[Q] MAt M MSEILICE. 2,001~3,000 912 8-10 NA 13
3,001~5,000 Starting from 17 Starting from 15 NA Starting from 20
5,001~9,000 Starting from 22 Starting from 20 NA NA
9,001~12,000 Starting from 27 Starting from 25 NA NA

* Valid for standard gene synthesis (noncomplex, 20~80% GC content, no reperitions, no secondary structures).
Eﬁl""‘& E Production times will be longer for complex sequences, and this will be communicated prior to production.
** Subject to sequence assessment. Order must be placed by 3:00 pm CET.
Please note: On rare occassion, requested sequences are found to be toxic and/or genetically unstable.
Production times are only valid for nontoxic sequences that are genetically stable in E. coli.

=] GeneArt™ Services o 20}=7|
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Discovery & Generation

Hybridoma Media

Shr|| MiAS 2I5H hybridoma MIZE HHFS SHANA|7 = Z§tst chemically-defined, protein-free, serum-free BIX|IS MIEEHLICE
Product Optimized For Applications
NaEa Human, mouse, rat hybridomas, myelomas
At ' 7 L IMIREIER [ ' Growth and MAb production.
R4 NS0, NS-1, and other steroid-dependent Can be used to express other proteins in
QRIC Ly cells when used with 250X Cholesterol Lipid , ,
engineered myeloma cell lines.
Concentrate
Growth and MAb production. Can be used to
Human, mouse, rat hybridomas, myelomas express other proteins in engineered myeloma
cell lines.
PEHM-II Growth and MAb production. Can be used to
Human, mouse, rat hybridomas, myelomas express other proteins in engineered myeloma
Protein-free Hybridoma Medium. U 4 " ) . s b
cell lines.
Chemically-Defined Media Protein-Free Media  [J] Serum-Free Media ~ @g® Animal-Origin-Free Product

* Drug Master File available

Note: Cell lines from different sources, and different clones of the same cell line, may have highly specific nutritional requirements and may therefore
prefer one medium over another. More than one medium formulation (if available) should be evaluated to determine the best option.

M&35Egh| A3 Zgkst ExpiCHO Transient Expression System
SUERI X2E SHIE 7L 57| YshMe S HAIA A& 2152 X528 SHIE Motz 20| 0lF S8 HAJLICH HAoMs &
SHAOIM A& SOOI SIHIE >1g/Le T8 2 MAEH 4 Ql= cGMP 42| ExpiCHO transient expression systems M&EtL|Ct.

o X2 Volumedi|Af 208 22 Protein 244t cGMP-Banked ExpiCHO-S Cell2 AMAtl| AL
4. Human IgG 600 Epo 400
160x 25x ==
sl 300 —|
_ 400 =
< < 2
5, | E} 5 200
5 & =
= F 200 | g
1 100 —
0 - o 0
Other transient ExpiCHO Other transient ExpiCHO . _ . ~
CHO system system CHO system system Eégﬁg% fnggg)s Fég%ﬂoéﬁg%

S =X H Ao w2t ME Jkset 37HK| L2 Protocols 7HAIAL S L T

371 — ExpiCHO Max Titer
- - gz:g:g fign Ter Max Titer High Titer Standard Titer
S —
T 2 i Protocol Protocol Protocol
B — Expi293
= ® Havest time: Day 12~14 e Havest time: Day 10~12 * Havest time: Day 8~10
% 1] ® 32°C temp shift ® 32°C temp shift ® 32°C
S ® 1 Enhancer * 1 Enhancer * 1 Enhancer
£ * 2 Feeds * 1 Feed * 1 Feed
To
T T T T T T 1
0 2 4 6 8 10 12 14

Days of Culture
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Expi293 Transient Expression System
Hands-on time2 &0|HA o %2 proteing M4t 7tsgiLICE

23 LHof| 6HH 42 Protein ‘&4t
1.200 - Human IgG 1,200 - Cripto
1,000 - 1,000
__ 800 A 800+
E E
S, 600 S, 600
= =
400 400
200 - 200 £
0 0
30 mL scale 30 mL scale
Other transient 293 system M Expi293 system

2l5H= ScaleZ Yield H3} gi0| Protein A4At

1,200

|

1,000

|
H

800
600

400

Cripto (ug/mL)

200

0

30 mLin
125 mL flask

1mLin
24-well plate

1L
3 L flask

ExpiSf Transient Expression System

MIA| %= Chemically definedEl insect system&JLICt.

SIxHel ot A|AREC o B2 THHEEIS O 2] Mo Multiple Cell Passage St ¢xist Zal SX|
140 — Cell growth consistency in ExpiSf CD Medium
3120 [ = ExpiSf CD Medium
o _ Q — Supplier 1 medium
£100 >4x f; 60 — Supplier 2 medium
& 80 £ — Supplier 3 medium
_gf 60 o 40
2 40 - S
B 20 g 20
O I I I I I I %
1 2 3 4 5 EXpISf O O T T T T T T T T T T T T T T T
system 123 456 7 89 101112131415
Supplier Cell passage
Baculovirus AR E] THEHE] 215i77LX| SR SHE
Standard - ExpiSf
protocol protocol
Bacmid Protein Bacmid Protein
DNA VII’US V|rus V|rus DNA VII’US
<4mmmmsmsms  12~20 days to protein T ) <mm 6~10 days to protein mp
Description Unit Cat. No
ExpiCHO™ Expression System Kit 1 kit A29133
Expi293™ Expression System Kit 1 kit A14635
ExpiSf™ Expression System Starter Kit 1 kit A39112
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Discovery & Generation

Protein Purification
U= CHEd Ao MEtst CrAst resing MiZstn UELICH 2ol w2t of2] FEl, o2 AAL| resing &0t & 4 USLICH HE0 6xHis,
GST, FLAG™ epitope, c-Myc % HA & CtSt fusion tagdll CHS ligandE 2Rt U&LICH

R Exl
e Broad product selection — EHEHEIT}E &Fx|2f o 2=t 02 wet Y £Ist MZ XIH
¢ High performance — CHHiE! 28 =0|1 BI22ES &E0|= resin ME

e More formats — Magnetic bead, loose resins, cartridge, 96-well filter plate 2| 424 .
SENZ FIBoI0) 2321 X B2 AAULE BY AAUK| A ;;;-mw;

1

HisPur™ Cobalt Resin % HisPur™
Ni-NTA Resin

Desalting
CHHELSIH| samplediA saltLt 22 2XIE tii2A| HHst= Z&9| £2EME MESEILICt Thermo Scientific™ Zeba™ Spin Desalting
Column 1t 96-well Spin Desalting Plate = CHHE ME0)|A saltLh 22 2XIE 2 AT O[ZA A A8 E & U= EXl= Tl

E£519| resin0| S0 QA0{ Erst HHHA 3|5 HQJL|C
5283

High recovery — T & Z80| X2 resinez HHME 3|8 SIS}

Fast — 28 A32|0|L} THHA = SE ¢lo| HEA| saltet 22 2XtE X7 7ts
Easy to use — HHZ 2 A& FH|Lt H(equilibration) e 22

Flexible — Ct¥st MEH &4219| spin column, filter spin plate, cartridge M=

Economical - CtE & cartridgeo] H|sH M2 HIE2 2 FHO{t HEHAZ HQ

Zeba™ Spin Desalting Column

Dialysis
MZ& Thermo Scientific™ Slide-A-Lyzer™ G3 Dialysis Cassettes= 7|Z22| £M EdIS thx|5t0] H2|5t QHHGHA MIZt|QiELIct,

|
M=2 CIxtelel EF2 €Al thE 4 U1 S2AE H7|S0] 2Has| Men et Tt o J0iT Y72 M3 F20| SO0IgU.

F2 EX

o MZ 2| - 0.1 mL~250 mL

e Superior design — A& st G719t HAEZ MEZ Z|UH2 3|potH w20 UTE FA
s M3

e Multiple sizes — AfO|=7t C¥et MEHLE ME 2I|L MWCOO| S22 HXIE
HotAl= Aol wat ME Jts

e Fasy loading — &2 ¢72 T0[Ho R ME 21t 3|7t 22

e Self-floating - S8 37| &7t U0 217 0| F7 75

0

II

Ir

Slide-A-Lyzer™ G3 Dialysis Cassette
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cGMP-Banked ExpiCHO & 293F Cells
A CHAOIM JHEtE X MEE X2E SAet FHEE XIZMHE manufacturing 2 FMEtshs 42 HI0|R2|FE Jetol sHAIRILICE cGMP-
banked Expi cell lineQ| At CH2xt Z2 benefits MSELICH

o ATt Commercial Licensing
o A&t {ASH Research0OilAf manufacturing 22| Fetut =2 productivity ||

—

cGMP-banked Gibco™ Expi™ CHO-S & 293F Cells

)

cGMP Guideline0f =0 MALEl Fully-documented Parental Cell Line2 (‘ — {‘ :'\
Biologics Development2] si{4liL|ct. ( /\ ( ',\
72 53 < DO E
* Royalty 810] &8t Commercial Licensing ( S \\{\ ) g
o M3 A Researchol Al manufacturing@ 22| skt =2 productivity :‘\ :’\ 3

SX| { y’ ( - 20
* Research Grade2t Z2 Master Seed BankoilAl F25t0{ Researchoil A ( N(O) g

Manufacturing@ 29| M=ato| 0|& ) D 3
o 22 Cell LineS AI5104 97 SHAE] MAIX| &2 Productivity X 7Hs A A A A L (,\ ( ) g

Description Unit Cat. No

ExpiCHO-S Cells (cGMP Banked) 1 vial A37785

Expi293F Cells (cGMP Banked) 1 vial 100044202

Cell Line Development Service
A AN JHLE EXNEE x2S SHQ HEE X|ERME AL manufacturing2 2 Tetst?| I Research Cell Bank (RCB)2
cell line development serviceS MZELILCE.

Any edit in Genome
“ any cell line editing
ME I[A AFOJOIE|EIO] F/Al 7|40} ZEIS
Safl, A7xH20| Z4QE disease modelS Jump-In/Flp- - Cell line
In, lentiviral, development
2let cell line=2 7025t &5 plasmid service

2

Expression Expression
cell line tools
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Antibody Engineering & Bioconjugation

Custom Antibody Development Services

K& 2 MEsh= AL QUF AIFO0IM MER SAMIE JHLSHAL EF S0l S01HE Zeret o~ e 12 &Y oA MZE ol 2
A, EHl, M HLH(EHZEE, CIEE, MEE HEE) MHIAE MSstn UELICH S AF QIXIol| et M2 DA ALO|AHET S| MH|AEIC
™R X|Alnt Ael2 ot specificity, affinity, assay utilityS 717 AES SHIS WL & A SHELICH 0]2{8 XAzt A& IHC, ICC,
IF, FACS, ELISA, western blotting, immunoprecipitation (IP, Co-IP, ChIP) HTE Eaf| THeiZl 8isd QrAE 3101517 Il 2RISH ME LY
OlA ZHEE RS HSE -~ Q= SHE 22 7HsHE =0l=0 328t 247t EUICHL M2 D|M AtO[HE[T2 CHfst efx| MH|A ZE

Z2[RE JHX|1 S SH0f| H= o L2 Z0E €S + UES Bt &M &5 482 MSELICH

e Peptide design

e Recombinant protein
Expression

e Immunogen conjugation

e Customer supplied

® Recombinant monoclonal &
polyclonal

e Traditional monoclonal & polyclonal

Immunogen prep e Custom purification methods

e Customizable protocols

Custom
Antibody
Development

: Services
Formulation/ Antibody

Packaging ) production

o Affinity purification
e Protein A/G
e |gY purification
e Small or large scale
e Special formulation (BSA-free)
e Customer supplied -

Antibody
conjugation Alexa Fluor
FITC/fluorescein
DyLight
* Biotin
e HRP
e Many others

Custom Antibody %} & 2ot 7|



Site-specific Bioconjugation Optimized for Efficient ADC

A28 gHMECH o 208l X2 20t EO0l= ADC (Antibody-drug conjugates)= &, &7, payload?| conjugation@ 2 M E|0f &
LICL. ZZoll= SFloll 272+ payloadQ] site-specific conjugation2] £R40| 22tz 1 M2 I AO|HE|ZIAME SA|0ll site specific
57 conjugation & 4= Q= £2 M1} custom ADC conjugation AH|AZ HE6 E2|10 U&LICt,

SiteClick Antibody-Labeling Technology

SiteClick2 Click chemistryE S¢ot A5t Bt32 Sal| =210 7HHGHA| K]
So|xoz EP SH0l &5 WIS U8t HT dyeS HBE 4 s JIBYULICH

SiteClick 2H#2le| 371x| A&

a. B-galactodased 2|8t &#|2| Fc region?| galactose residue X7
b. GalT (Y289L), UDT-GalNAzo|| 2|st Azide?| Ef

c. sDIBO 2} Azide?| Click chemistryZ £5t S dyeo| Zst

Antibody B-Galactosidase
* Polyclonal GalT(Y289L)
o Monoclonal UDP-GalNAz DIBO alkyne label
i _— - 5
* Recombinant
; Na *” *é," |
Ng Ns KA\ ) \

Antibody Azide-activated antibody Site-selectively
labeled antibody

oDEHE /X
MTHOI ADC AlQstE 915t MEE B N 718 4
MEZ M ALO|HE[Zo A= ADCL| &SHE #l8t Custom ADC
conjugation OEM MH|AE HMZTILIC
e Custom ADC conjugation AH|A ._,o'

o ADC AAN| AFRE|= A|Qko| 724 X|X3}

o OFYE HE B2 S5 A7 Ti4at

. Value beyond
® the product

=2 R&DE
NEZE

52| =0l 7424 CHFSH Custom A&

thermofisher.com/oem
OEM O ot=7|
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Antibody Engineering & Bioconjugation

Bioconjugation and Crosslinking

CHIBRIO| E0{5H= crosslinking 2! modification2| MEHMOI S
bioconjugation0|2FT 31, CHHEl IX 9l AFS X2 I Qlsf AREl= o
712 HIsH RskY A W AHB0| ASsts DT Xt 22 Clofst EIE =S conjugation
(amines & sulfhydryls)zt
C|

7|1k ZetgiL ) Crosslinkers THEHA-CHEHE] Zet CHEEA T1-3S) MXEIT HESO| TSt Choat
l-etE Zg A BHE & A7 E Zetet Cefet A0 AREE R Z29| crosslinker M2

U2H, o{E2|7|0]Hof EEf oS Lol 3ot 20|y, #He =
= EHE Crosslinker MEHS 2|sl 2tH3 ZEZ2| 22t MEH 710|=
HZghct, B|oconjugat|on Alef = crosslinker?] 718 525t EY
sfsh 2Z7|LCt. 27 = 35 modification, labeling L= orosshnkmg

'rr

p _||i3 HIHS ‘};‘ Labeli 2H01M 2t 2o,

th3t OH7{LIS 2 HiHe 51215 = 5tz =
ol CHSt DH7LIE ﬂoo:ikl u}; L|Ct. Labeling reagder: = EEO._“ AAM ys RIAN QU HCH Thermo Scientific™
NHS ofAB|IZR 22 B3 ZE7(2t CHE otZol= ¥ g8 E= s S50 o= No-Weigh™* SEj2
HIQED Zte tst Ht27|2 71X &LICH Crosslinkers M= HZ 7ks

2709 BHS71E JHXIAL QU=O THEE Ee st 22 WA 2RIl A

A== XE7|E EHIELIC

—_ 10O A
OFEe0)
; * No-Weigh packaging format : ststE2l0| &2 £ LR210], Al=0l| &6t
Crosslinker Selection Tool SAH FHIIS0] ZA| AR
[=] o 2ot=7]
Protel_n./ant_lbody Protelr!/_antl_body Detection/isolation
purification modification
e Protein extraction buffers e Biotinylation reagents e Streptavidin resins
e Affinity purification resins e Crosslinkers e Streptiavidin labeled 2°
e Dialysis, desalting, concentration antibodies
columns

Reactivity Target Functional Reactive Chemical Group Examples
Group

NHS ester NHS, sulfo-NHS
Amine-reactive NH,

Imidoester DMS, DMP
Carboxyl- and amine-reactive COOH Carbodiimide EDC, DCC

Malemide SMCC, sulfo-SMCC
Sulfhydryl-reactive SH Haloacetyl SIAB, sulfo-SIAB, SIA

Piridyl disulfide PDPH
Aldehyde-reactive CHO Hydrazide BMPH, EMCH, PMPH

Diazirine SDA, sulfo-SDA
Photoreactive Random

Aryl azide Sulfo-SANPAH
Hydroxyl (honaqueous)-reactive OH Isocyanate PMPI

Phosphine
Azide-reactive H, NHS-azide, NHS-PEGn-azide

DBCO/alkyne
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EZ-Link™ Biotinylation Reagents

Thermo Scientific™ EZ-Link™ Biotinylation A|2F2 +~E4O 2 af&|, CHA 3l 7|Ef XI5 2Hdidsty| 2Ish AFSELICE

EHIT Zt0| 4SS

ofal #iSd

(Amine-reactive)

Biotinylation Reagents Qty Cat. No
EZ-Link™ Sulfo-NHS-Biotin, No-Weigh™ Format 10x1mg A39256
EZ-Link™ Sulfo-NHS-Biotin 50 mg 21217
EZ-Link™ Sulfo-NHS-LC-Biotin, No-Weigh™ Format 10x1mg A39257
EZ-Link™ Sulfo-NHS-LC-Biotin* 100 mg 21335
EZ-Link™ Sulfo-NHS-LC-LC-Biotin, No-Weigh™ Format 10x 1 mg A35358
EZ-Link™ Sulfo-NHS-LC-LC-Biotin 50 mg 21338
EZ-Link™ Sulfo-NHS-SS-Biotin, No-Weigh™ Format 10x1mg A39258
EZ-Link™ Sulfo-NHS-SS-Biotin* 100 mg 21331
EZ-Link™ Sulfo-NHS-LC-Biotinylation Kit* 10 reactions 21435
EZ-Link™ NHS-LC-Biotin 50 mg 21336
EZ-Link™ NHS-LC-LC-Biotin*® 50 mg 21343
EZ-Link™ NHS-PEG12-Biotin, No-Weigh™ Format 10x1mg A35389
SiteClick™ Antibody Labeling Kits 1 kit S20033

* Best item



Payload Synthesis Service

174 5= Chemical Drug &g AH|A(Custom Synthesis Service)

000000

MH|A 7H0|E

Talk to your dedicated ~ Custom Synthesis Testing Thermo Fisher Scientific Documents Customer scale-up Product
account manager & Sourcing complete becomes an approved & certificates started delivered
about your needs supplier provided on-time

— e = (=) = ] [
ME oM AO|HE[Ele| 1178 SHE SHd2? Ciet 124 8= 7ks B9
504 olae| AHS HIEHe=Z ot iR * e
ELSI5H B HE A S E_ o2 k= Al

K
=
=
Fo
0
oy
[©)
=)
o
w
K
=2
ya
o
i
L

NE s

B TIZH Obx
£8 2l el @ pagkﬁg& size

HE SE S8 45 =M MS

e -70 °CollA 250 °CIH| & 2= &

0|YE|Z2 Advanced Pharmaceutical Intermediates
HMEE £ NUSIAIL B2 A7 720l SZot= 22

=
F
=
=
>
=)
Q
m

El
rlo
40
P
ror
N
El
e
N
0z
E
B
= o
C o

 H2Y 2 xAe
40| 17E o2 uu@ﬂ a@ﬂ 4 gi== U 922 ol
JEPEERCE]

é

APls
Research/
Preclinical

MIS7EX| H2ls f71| -_rLDHOPé UL,

Hotd 42 cGMP, EU GMP, JGMP, KGMP, WHG &% 7|&0]
A

L
3
Clinical trials S5t FX MU|AE Sall TS| APIs ME2 M3 gL
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} Genetic Engineering £8M
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Payload Synthesis Service




Antibody-Drug C

ol 2ot

Characterization Analysis

AN RO BEE X2 A, 2H X|Z2A|, X s ZEHIADC), olSEHIS EAE -2
4 b

AfOIIE-S Cioset EA

QC I8 o= O A5 2HS0f St

o ~@ Identify

0.

AN
Integrity
\
@ Drug distribution
]
Drug Antibody Ratio
Intact Antibody or
ADC ’

_ Automatic processing

e MSEe=M XA 7Y g A&5H THSoEU L S35 W

Binding affinity
Internalization

Antibody assembly
Biotransformation / PTM
DAR characterization
Conjugation site
Unconjugated payload
Conjugated payload
Payload-related metabolites

Formulation development
Peptide Mapping, PTM and
DAR analysis

Biological Characterization

Western Blotting

Intact antibody, ADC 12|11 GEizg 2
Western™ workflow= S{A1&0|1 2EHSH
M=of w2t £ %{51=l precast gelFEf ™
ML ct,

M
A

2~
Ey—}
=TT —

0l
2lgt ojofd

il

|A7Ix| DEES

H
E
=
>
=
re
m
=}
10
>~
o
o
>
[>
o=
rlo
ﬂ
Hu
el

Vanquish™
UHPLC

S= Q Exactive Plus/HF
Orbitrap™ MS
with HMR mode

& BioPharma Finder™
software

g I 7HE thEX0|1 XS0 0|R0X|= HHE western blotLICt. Invitrogen™
O HAEXIQ| Azt =24 042 o~ U7 DOt RS LICH ME T|A AtO|AHE|E2 Al
A | western blot MIZSZ =7 Zxt

Z 2 A Q= x|XKo| 22 M

= =2 T M- =2T =

Protein gels welcome packs

iBlot 3 Western Blot Transfer System

Invitrogen™* PowerEase™ Touch power supplies

28

Invitrogen™ iBind " and iBind™ Flex
automated western processing devices

<

Primary and secondary antibodies

L

A—
Invitrogen” iBright™
Imaging Systems



Microplate Reader

Intact &xl|2t &9 affinity= £7|5H ELISA assays ZISgtLICt, M6 AnE 27|15 microplate readers MEEtLICt.

Microplate Photometer

=

EUT R EE EM IS
uDrop plateZ 0|&35t0f siAt 2 Hx| = ttel ChlXlex igG)el 7HH M2 ks
e Well2| ZIH| AHEZH(200~1 ,OOOnm)% 10 O|Uiofl ES3HH, 96 well plate

HHE 6ELH| H= Multiskan Skyhigh
Microplate Spectrophotometer

Microplate Fluorometer (and more)
|
3 |
e 7ts
=] iz

F2 ¥
o 5%, Y, 4¥ =Y
o S o gt =X 9|0 = High throughput A32|4E 2|5t AlphaScreen”,
TRF (Time-resolved fluorescence) &3 7|& EXH 7ts(in lab upgrade) ‘"""" s i
e Live cell 242 ?l8t 2, CO,, O, 8= HEE 7t 6\L

Varioskan™ LUX multimode
microplate reader

Microplate readerZ ¢|st Plate well-washer
M5 22 4 U= YA HEHAE MFSk= Microplate washergLct.

AR Ho|MZ ot Zaf CIAZ|0| StHIt H|Z7FREA! #H(non-pressurized bottle) 22 f\r\(\\

g5l0, ALEde| E0lY, Hald, AgAte] AHdgs M MSELU

. "lln.n.'n..

FQEH
e 1x8, 1x12 EE= 2x8 2| wash head

® 96 well, 384 well plate &t
e g SollM Le o~ U= Mz Oj0|XIE YX[5H| flet cell wash head &4

Wellwash™ Versa Microplate Washer
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Biological Characterization

High Contents Screening

n& ik A32ld 242 KM ADC ST IFZollA ERIC| & /|2t ADC2| Z2ef | 2fE2| 852 Jdliele 0|0/t SAl0] &AlZtez

=
SASHER! 2t FM0| JhsEILICE thgie| ADC =2 22 g8 40| 1402 JhsEiLCt.

0

x|
(=]

m

52

e Dual 40, 70um pinholeg 0|&%t Crest™ High-speed 10rpm spinning-
disk 2Alo] Talide Z=H o|o|x| #F Y A32|d 75

o 7712 JHH lasergE HRHOE AFEst0 IEEL| multiplexing @& O[0|X|E
= 71| 2=

e O|0|X| HIO|HZRE ~ZE 24 dut= AR FH/AFX0| THs

Cellinsight™ CX7 LZR Pro

EVOS™ Imaging System

3

Lol W2 XIS AIARICE Tds, n40| XIS3tHE 0[0|EE AR HiZ 2Fe 4 M&LICt 2tol2 A 0|0l Z-stacking, image
tiling S H= 71501 EM=0f U] 5l =2| 0|0|X|S Sah Z|Z{2| M= 0[0|X] 240] 7HS LI

FQ EX

o 37IX| & x{L ol 96-well 2|0|EE 52 O|LHO| AZH

o AIZXH =W, TS AHOIX|, ZZEZ XIS 7|Ho2 thE2F, TEZI0| ¢o]|E
M| £ Bt AE 1SN A

e 2, &k 2|1 7tAL| FUSH ZHTI|s2 WA QIFHIOIEIZ Live-cell?]
normoxic/hypoxic ZiC|Md =4 7ts

EVOS™ M7000 Imaging system

Imaging Flow Cytometer
D2 72 A ol0|X| RMIE EA7| LT 71 SME BN Fulot 2| H 2a1t S0 B M| oj0jxig 21402
2N SAE 241 Hlo|E{e] HaHNS shsln, SAlol MZ2| 0]0|X| 24{0| JKSELICH

uy
08
ot

x|
(=

Multicolor &2 A3} SAl0]l £ & 5,000%2| HHYUAKIZo| Brightfield 0[0|X|S
=2

e %\t 4 Laser(B,R,V,G/Y), 14 detector &=t 7ks

e Apoptosis, Cell to cell interaction, Cell quality/impurity check & MIZ2]

Sefstaiol 240| 7t

=]

°
Jm

Attune™ CytPix™ Flow Cytometer
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Antibody Internalization

M= 542 Zh= drugzt Zgfst "efe] ADCe Ell B M=ol E0|Me=z Zglgt
2 QIO AMAFHA internalizationE|] YHEHOZ MZ LHOIAM EX X|ZXHZ2 A2
AetZ Lot

ADCQ| EN AZ A & 7+& HX 2M510F 5t= A2 MIZE LHZ internalizationO|
= ADC7} lysosomeOllAl 257t Ef=X| ZZsH0F SH|Ch. ADCQ internalization Z&2
= ADC 25372l A 22 uct.

o
o
<)
Q
o
=3
(@)
=7
o
o
o
Q
@
S
N
=
o
=

Zenon™ pHrodo™ iFL Kits _
Invitrogen™ Zenon™ pHrodo™ iFL Dye labeling kit2 ADC2] Internalization2 m

FUES 025t CHYet o1Z2|7|0|ME Soll 2 & 4 U= A= USLICH
Labeling &
detection

A 7Hs _?_,_F,_,_,___—J

_ . _ =z
o 2 HLS K= EHY &HRI2| FC portionoll ZE7IX| & 102 AR e
itivest 3 = 2 54 - oG abelng esge 5
* pH sensitivest && AlS: 4 pH M= & US6HA| 20 B MZ LHQ| *;;:"""“ ”
= A S =L = = | ay, 24088
LysosomeZtX| E53, pH 4.5-59] acidic S0 28t 8% AsE =9 i |
o iUt 2 o{S2[AH 01 ME: & ololF A, High-content screeningit |15 s =
7 -

IE 0

jivaregen
i

. er
it Prelabeled

===, Fab fragment
p X

Fluorescently
labeled IgG

60
= 120 nM labeling reagent
— 60 nM labeling reagent
50— = 30 nM labeling reagent
404
(0]
@
2 304
®
C
2
@ 204
104
O T T T T T T T T
0 01 03 1 3 10 30 100
Rituximab concentration (nM)
Zenon™ pHrodo™ iFL kite| ZF2 £z Zenon™ pHrodo™ iFL Red labeled Rituximabg S8t CD20+ cellof|A{2]

internalization 7= Attune™ NXT Flow cytometer® S&5t it
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Biophysical Characterization

o9

il 2t= H&H(Antibody-Drug Conjugates)2|

TPt 252 BEE £ U=E Y F A aPFolM x| 2E FEEEI(ADC) HME
HollM heterogeneityS 2t%13| %éiféfﬂ ZLEHESE=
A

RlgpR A 7| A|AEIOZ

|'O
I

=

r
IAZ0tE:{T &
EMEM IR0 Ch5H0] Clbst A

= o

oo

=R =

A2 O
=

SlsH B HH| U

Direct infusion eptide-mapping
High-Resolution techniques or MSF;MS andphl?gh_
Separations separation for native resolution native-MS
analysis

Hio|22|2F ot
Thermo Fisher Scientific x| 2 20lE1:24D] & 1

HII
rP.E

E|0
ol

Hajyi— X|
‘.'_'OHo ¥

Thermo Scientific™ Vanquish™ HPLC
and UHPLC AI&E"
e 1500 bar7tx| Z/cf &
o ELP‘*"l =2E st %&.
e 15% Olote| &=

o LIRS LC AR & HEH HEY| 728 7ks
e Biocompatible flow (MP35N)2 I

Thermo Scientific™

Charged Aerosol Detector

o M2k, MAHE, TEXL, AHMH/EHA
Cist 2ofollN H&tstn e =2

Sofl stz of &2elo] &= L

:."EE |_'_|- Fol- gfor':' xI-l 7|.

12| (linear dynamic range)

Thermo Scientific™ Chromeleon™
Chromatography Data System (CDS)

o« A 22 98t ZHEE IED ARSI Ut 74
2IEE MY 7l e .

e Audit trail

EAMEAM

_orEm

20| SLELICH M2 T|M ALO[¢

AHAF

O
Sk

hest

Excellent Mass
Spectrometric Da; Gsy-to -use softw%

of gt o

7] AlAY

=
2ol

Thermo Scientific™ Orbitrap
ExplorisTM EHBEN7|

° A5 -3

o HitE AT 2

(Polarity switching)

o BAY U N

[

Thermo Scientific™
Orbitrap Tribrid™ ZZkH2AM7|

1
m o
[N
1| H
|> %@
_—
4
B ox

I

]

A

o JE Mo Hu
o [

02
rol
HI
1x
=2
I
rlo
o
ol
|.|-|

o Ix
1

)
2

4> HI on r ox |H Jm

Thermo Scientific™
BioPharma Finder™ AZEg|0]
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Thermo Scientific™ Vanquish™ x| 3 20lE 72| A|AES 0|28t EMEM &2M

Signal is directly

proportional to the

Vanquish™ LC-CADE 0|88t Glycan £4
_E‘E-I%% x.” _g_sl,n:i . 5 analyte quantity

GlycanPac AXH-1 #ZE 0|&5t0] charged, #1&E =2

Charged Aerosol Detector (CAD)2} Z 5104 ‘44—*7.:% BMS o5t 27| ¢0|E l
Native N-Glycan2 £2| 2A8t 4 UELICH 2|7 MM s S810| 7hs5t0] <
N Msatg 3 20tEa:2im|(Hydrophilic interaction chromatography, HILIC)

HCt & o #2 glycan & A0 28t VS

Evaporation Tube

...~ Electrometer

— lon Trap

Vanquish™ LC-CADE 0|2s!t 2|2FE Il & Polysorbate (PS20, PS80) ¥ PEG =4
o CHHZIOIOLRE H|X|0f AM2El= E&MZ Al Polysorbate 2+ Polyethylene glycol
(PEG)S 718 & &t& 24
e CAD2| dynamic calibration 7|52 &&5t0{ H&f 7tst H | Sty
e Mixed mode column= 0|&5t0] THHA! M|M|o|A THEdETL formulation buffer
25 Polysorbate A2 22| 20|

Vanquish™ LCE 08¢t tHH Al ojokE QC Sd2M &8

Thermo Scientific™
e Aggregate form: Size Exclusion Chromatography Charged Aerosol Detector

e Charge Heterogeneity: lon Exchange Chromatography
e ADX/ Native Mass / Methionine & Triptophan Oxidation : Hydrophobic Interaction Chromatography (HIC)

@
o
°
=3
@,
g
=
(@)
=
L
3
o
)
=
N
=
o
3

S20tE 7240 Hlo| S 22 Mo et S8 U B2 BiolC Zd =2

Analysis Description Columns and Buffers Detection
L/
Titer v ',g mAb capture, titer & screening Thermo Scientific™ MAbPac™ Protein A uv
¥ Routi ing fi t - . ,
Aggregate erfi P i wi ” ar?éj ]!%err%ﬁtesn'ng oraggregates Thermo Scientific™ MAbPac™ SEC-1 UV & light scattering

Thermo Scientific™ MAbPac™ SCX-10

Routine variant profiling including I
2 8
Charge Heterogeneity alf ¢ lysine truncation, deamidation and wgmg gg:gﬂm:glﬂ 'Q,"QBZ??JWCOQJOO RS uv
“ » acylation Thermo Scientific™ CX-1 pH Gradient Buffer Kit
m Thermo Scientific™ MAbPac™ HIC-20
Methionine & Tryptophan Oxidation é 2 ;I'arggteﬁ;ng)l(ﬁgngfnmeth|on|ne and Thermo Scientific™ MAbPac™ HIC-10 uv
b ryptop Thermo Scientific™ ProPac™ HIC-10
" Thermo Scientific™ MAbPac™ HIC-10 Butyl
, : 2 . . Thermo Scientific™ MAbPac™ HIC-20
Antibody Drug Conjugate (ADC) 4 Drug to Antibody rations Thermo Scientific™ MAbPac™ HIC-10 uv
Thermo Scientific™ MAbPac™ RP
Antibody Drug Conjugate (ADC) using ) 2 Drug to Antibody rations and intact mgmg gg:gm:ggm magﬁggm EECH
MS mass Thermo Scientific™ Acclaim™ SEG-300
[ ; !
Intact or Fragment Mass sq ggcftrag?;\éé%o(%agegvgcfgﬁg;gg) Thermo Scientific™ MAbPac™ RP UV & MS
. i) ; : Thermo Scientific™ MAbPac™ SEC-1
Native Mass 2 Intact native mass analysis ey . UV & MS
4 Y Thermo Scientific™ Acclaim™ SEC-300

Vanquish DUO for Dual LC £ 0|88t 2 in 1 A|AH

Charged Aerosol *
Det 7

o AMBA LY HE 0| 7} B7II0| SHLI| A|ABIOZ MAMS = Hij2 £} S

5
o SAIXIOI0|Z BE AR 77| Y 0|5 B
o M| AR 2A0] MBS MHREA L 1A OiE .H
o CIUSH AE7| U Wa|5t 2F AZEY 0] , :

Dual Pump

Thermo Scientific™
Vanquish Duo system for Dual LC
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Antibody-Drug Conjugates x|=2| 7Hof| 28t 2A £2M
Biophysical Characterization

Thermo Scientific™ Orbitrap™ EZFEA 7|
=ofls dY &z (High Resolution Accurate Mass, HRAM) M £8M

EEEEED

HI

Flow Rate (mL/min)

Retention Time (min)

Sample Column UHPLC Software
Sample Thermo Scientific™ Thermo Scientific™ Thermo Scientific™ Thermo Scientific™
preparation analytical column Vanquish™ UHPLC Orbitrap™ HRAM BioPharma Finder™
System Mass Spectrometer Software

Vanquish"" UHPLC A|AHID} Orbﬂ;rapTM Zlaf

BHEtO| = M (Peptide Mapping)
QU] s HlO|ES 0I8E e MuUS

Sl =2 £Z0| HElO|= MT 72| K| &E JHs

Thermo Scientific™
BioPharma Finder™ AZEg|0f

e Sequence coverage
e Disulfide bonds

e Sequence variants

e De novo sequencing

Drug to Antibody Ratio (DAR) =4
1Ret ADC E4 EMof| et dMist 2= #H 24, oF= of &%l HIE2

Hakst £, conjugation isoform % modification 240| 7ts

S UESls AHEYS BRsfoh| Pl B0l & MM glole S
B2 ADC £4d 240] AU &= 52 2ot =F0| 7ksEiLC w
‘
DAR calculation of Sigma ADC based on N Mm\\ M MM .
, : e
most abundant glycoform (GOF/G1F) e sm s w0 om0 aow T e
GOF/G1F Mass accuracy Relative
DAR (ppm) abundance (%) .
DARO 6.5 9.19 Zoom Deconvolution
DAR2 4.4 85.74 2 4 6
DAR4 2.1 100 0
DARG 7.8 88.66 Ll M
DARB 1'14 4925 5,440 5,480 5,520 5,560 5,600 5,640 147,000 148,000 149,000 150,000 151,000 152000 153,000
e
Average Drug-to-Antibody Ratio (DAR) 4.56 Analysis of ADC mimic under native conditions
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Intact Mass Analysis

Native Intact THiZ 0=, Ltot7t Charge Variantsofl st 22|
SIHA 5ol M2 Makst 22k ABEZS E5) deconvolution £ &
Yo R ME LS

rlo mfu

Z|ti m/z 8,0009| Zz2f AE0| 7tsct QUH|EY™ ZzF 24 7| Intact protein

=0 _E__|
2E 72|71 Denatured HEf = Native SEff 25 2A J7psshCt,

CHiZlojotE J Glycan &4
Orbitrap2| =2 24 etz = Jal0|ZH YE2o| Yatst 78 A & &elo|
ts

Z2f0[ZH2 o2 T
H

AeE E&5H7] 215

HAIZ § Zajolzt 2L Cist o
B2 Mol MREMS S5t MR 7 S Xﬂ%éﬂ—l .

Multi-Attribute Method (MAM)

Thermo Scientific MAM 2.02 HI0|2 H|2F AMAZS QJ5H JHUE 2E
AAEHS eWorkflow®2 $HZ U DL|EE &2M

R=30,000

4.406 |
4006 ||
3,606 -|
3.2¢6 -]
2206 -|

g 24061

S 2008 o

%B: 75.0%

75.0%

MOl I 4 EHE0|= PQA, CQA 2 QCE I8t 7t 27 Atstof|
Z|X3tE HEY stEo Y ATEQ N XS0l ZEE 0 AU A HARE
S LBl gt AR ol 4~ UELICH
DEVELOPMENT QcC
@ Vanquish Flex/Horizon UHPLC System @ MAM eworkliow
3 Orbitrap Exploris 240 Mass Spectrometer @ Vanquish Flex/Horizon UHPLC System
@ Chromeleon CDS - - - () Orbitrap Exploris MX Mass Detector
ﬂ' MAM Workbook *‘v‘{{ HyperBridge Software . Chromeleon CDS
@ BioPharma Finder Software -
§ MAM eworkfiow
Product Cat. No.
Vanquish Core HPLC System VQ-CORE-QUAT-01
Vanquish™ UHPLC System IQLAAAGABHFAPUMZZZ
Vanquish™ Charged Aerosol Detector VF-D20-A
Vanquish™ Duo UHPLC System VQDUO-DUALLCMS
Orbitrap Exploris™ 240 mass spectrometer BRE725535
Orbitrap Exploris™ 480 mass spectrometer BRE725533
Orbitrap™ Ascend Tribrid mass spectrometer FSNO06-10000
Chromeleon™ Chromatography Data System (CDS) Software CHROMELEON7

BioPharma Finder™ Software

OPTON-30985

35

@
o
o
=
<
@,
o
L
(@)
=
o
]
o
@
=
N
=
o
=




Antibody-Drug Conjugates X|2X| 7Htof] 2ot 2M S84
Biophysical Characterization

Workflow for Protein Mass Spectrometry

X UE Bl ZRAQ0UL YIB20IN th
B 0lg + UsS, BuE gY a2
Herst7| el xi4HoR x2fstn

ZEBLCY,

Metabolic labeling
e SILAC stable isotope labeling

Lysis and protein extraction

e Cell or tissue lysis reagents / Protease and phosphatase inhibitors

Mass spec sample prep kit -
for cells and tissues &
i,

Gel separation

® Precast protein gels
e Coomassie stains
e Silver stain for MS

In-gel digestion
* In-gel tryptic digestion kit

Peptide normalization
® Fluorometric peptide assay

Protein and peptide quantitation
¢ Amine-reactive tandem mass tagging (TMT) reagents
¢ Cysteine reactive mass tagging reagents (iodoTMT)
e Glycan labeling mass tagging reagents

(aminoxy TMT)
* Heavypeptide AQUA custom synthesis services
e Mass spec targeted assays LT

36

e Colorimetric peptide assay

o 2z BA|o| 2ol U S Tis0 At
—EQ(MS)% S0 AIBE 4 U NET} 7182
| B, ME 6| Y T R0 i3t M) 22

oo

TISSUES SERUM, PLASMA & BIOFLUIDS

Abundant protein depletion

e Albumin depletion kit

¢ HSA/Immunoglobulin depletion
spin columns

e Top14 abundant protein
depletion spin columns

Proteln labeling, crosslinking and/or enrichment

Kinase, GTPase, Serine hydrolase

DSSO MS-cleavable crosslinker, DSBU MS-cleavable crosslinker
Immunoprecipitation (protein A/G)

Immunoprecipitation (streptavidin)

Immunoprecipitation (MSIA microcolumns)

Cysteine reactive mass tagging reagents (iodoTMT)

e o o o o

Protein clean up and quantitation
e Dialysis cassettes and devices e Protein assays e Desalting spin columns

In-solution digestion
e MS-grade proteases
® |n-solution tryptic digestion kit

Peptide enrichment and/or fractionation Peptide clean Up

e Fe-NTA Phosphopeptide enrichment e (18 spin columns, tips, spin tips

* TiO2 Phosphopeptide enrichment * Detergent removal spin columns

* High pH reversed-phase peptide ® Graphite spin columns
fractionation
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S5t - TMTpro™ 134C % 135N tag= TMTpro™ 16-plex label reagent?t S

TMTpro 18-plex Label Reagents

Thermo Scientific™ TMTpro™ 18-plex label reagent= Tandem Mass Tag™(TMT™) reagent?| XtMICH MES 2 Tt

SZEHo= Sl 2|t 18712 ME2| & 2M0| 7ts5tH 52 HES

&t - Thermo Scientific” TMTpro™ 134C % 135N label reagent=

isotope2 Ct&
EFRIN - MM =S =0|X| QT HE| 2 =7}

E|Z2A - SHAIXQO| AS C|XIQI0] 7Hs

DAl =
=210 O~
St=E 187

h

0= 0|>|

Rigict

HZ7X| SAOl MS 2410| 7ks&

Ut 22} 7

HEZ HSotHLt reagent setZ XEs

2

f

o] A 18-plex2

7FX|Z UX|TH C131F N15 heavy

Product Size Cat No.
1x5mg A52046
TMTpro134C & TMTpro-135N Label Reagents
6 x 0.5 mg A52048
1x5mg A52045
TMTpro 18-plex Label Reagent Set
6 x 0.5 mg A52047
2mg A52040
Super Heavy TMTpro™ Label Reagent
2 mg A52040
(J)\H ﬁ-"\.)-l‘-o? Q_J)'k = N ~ WQ
TMTpro-126 TMTpro 127N
O)k ,\)_LN,-\)L ':P g)k e A t}
H
TMTpm-1 27C TMTpro-128N
)\\ ’\)\N/-\/Jol‘o ; "\/J-LN/:\/J!‘OwQ
TMTpto 1230 TMTprD 129N
H
TMTpro-1 29C TMTprD-1 30N
U)k ,\,JL,,,NJL ? (J)k Py @ f\,JLjQ
TMTpro-130C . ° TMTpro-131N
TMTpr0-13‘IC TMTpro-‘I 32N -
<:|j),\N/\,JL f\/Jl\. (pjj)*kuf\)l\ /\.\,J'\ —
TMTpro-132c - TMTpro—133N = |
TMTpru-1330 TMTpro-'I 34N
Q_"k PO P 'Z? (;L)L Aoy~ Q
H
TMTpr0-134C TMTpro--m 35N
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Cell Culture Solution

2 ZAsHe MRt HiX| ME2 TR X|ZRI0) FTHNO MMS I5t 7k F28 A ERILICHL RAHS Gibco™e| o Zaig
HR8t TR0l ME A0 7H AMSHE K| A, Tot U AT FD0IA MAAIN FD0| EOIE METIX| JHs B FE

0@0

712 BiX], TE, M= T HHX| M Eot HX| 7HE &2 4 it 2 HHXT Xi|Z=

HH R 28
ZH MZ S| 4= melsty| o2 o&ol 2™, Gibco™oM HMS3ts 4 7] 2tol222[0M Hghet MEF H MZFS M +~ Us
LIC}. HiX| S8 £34 ZES Edi= Chefet CHO MZER0f| H= HiXIE MEiE o~ U= 2R 8S MSEL.

CHO-DG44 CHO-S ExpiCHO-S CHO-K1 S - -
m 1 v v v v v l i

CD OptiCHO™ Dynamis™ Efficient-Pro™
Medium Medium Medium i ‘
Feed | l l l -
v Efficient-Pro™ Medium and Feed (24| X&)
EfficientFeed™ EfficientFeed™ Efficient-Pro™ Efficient-Pro™
A+ C+ Feed 1 Feed 2 -
Supplement =
GlycanTune™ A+ GlycanTune™ C+ — FunctionMAX™ TiterEnhancer
I 4+
Efficient-Pro™ Medium and Feed (AGT* H&)
*Advanced Granulation Technology: Gibco™ 8to| 7|&z2 E¢g 12!
2 16t 7R 27 WA 2 Ealf A2t HE 2 HEE MSELCH

High-Intensity Perfusion (HIP) CHO Medium
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CHO cell line kit

CHHA X2X QA2 S8 HHAS 36k MEE A-E & Us MES IHLOMEE ARRILICEH Gibco™7t 2# ZEls Sl ERetn
Q= CHO-S M3 2t f|0o|E|E HiEleZ XAEsH CHO cell line kit MEZELICt. 7|& CHO-S MZEFEL titer 2 MAN SIMS =2
g £ QEE MEA £H|E ExpiCHO-SHZFE S tran3|ent expreSS|on$E1 stable expression7tX| et 7tX| MZF2 i 7S5,

S
so| I B U 17 EHO] MERES ARl A

=
rx
N
>
1o
=1
H
Hu
ﬁ

T e EFHS MSEU.

Target to lead Safety Preclinical Commercial
Transient Stable
expression expression

HEK293 cells CHO cells

ExpiCHO Transient Production ExpiCHO stable production (cGMP)

The Gibco™ Freedom™ ExpiCHO-S kit can enable a seamless transition from transient to stable production in CHO cells

Gibco™z= 0421 7l&2| CHO M=ZF F5 MSELICH HSXe=z B2 HHA X2 H| Lol ALEE0f 2 CHO-S, CHO-DG442F =0 titer
S 7|t & U= ExpiCHO-S MIZEF7EX| 286t 2 ZF 2| cell line kitE MISsot0d, CHet 2720 £efsh= MAEst &R 82 MIELICh

=3 Freedom CHO-S kit Freedom CHO-DG44 kit Freedom ExpiCHO-S kit
Sal M= cGMP CHO-S cells cGMP CHO-DG44 cells cGMP ExpiCHO-S cells
titer + + ++

& 71zt <24 Azt >30 A7t <24 N2t

oA 3$T0FO Fesdom oo
R i S e Sas ool 21z Has sl xizn

e 712k

(transfection to stable ~24 = ~36 F ~24t0 ~36

clone)

2 iR Z=H| S @) O O

ARE X|H o2 @) O O

SHE 2fo[MA oF ) @) O

=0 Ex| 7|1E 7R AR B2 2ot M= i SHAM MZE 4 7|1& CHO-S M= thH| titerE
e 2to|Ee2| o 2R i JHME




Single-Use Technology

Single-Use Bioprocessing Systems

Enabling customers to accelerate their manufacturing processes

Y
i\ 6 g \ B
"\K’ 5
HEHBETE Cell Expansion / Culturebraducton CapiiG UEL IRIE Viral Filtration UF/DF Bulk Fill
BufferPreparation P (Bioreactors) Chromatography Inactivation Chromatography

o]

T o

¢ Bioprocess ZH|2} Automation A|AEIT} EHA| Z(Xo| 2 e Multiple Mixing Technologies ZT2MA g 25 gl
= 2 2Y, ANAH S8 ks CHISH AA A YUof| MEFSt 30L-5,000L2] 2&XQ! Mixing

¢ Flexible containment Z M7 2= AiAt
AtO|E Network 55t 35 R4
&7t

* Rigid containment =& H0|2
FH0IM AL 7hsEt LS Clean
s HE 74

e Adherent cell culture
BRMZHYS Single-use HAloZ
CHEF MAH 75 7S

System= HMZ

e Upstream, Downstream C}¥st

X0l 2&lst= 5 7HK| Mixing
System A&
e 22X0|1 HOH Mixing 85
o Mixing AAEI2 30LEH

5,000L7X| = 7ts
o MMM HI20f w2t Z[XSHE A|AE
=

Offering customers consistent, scalable bioreactors from process development to cGMP
manufacturing

D For bench scale D For scale-up D Consistent automation
and control

i

S <

HyPerforma™ Glass Bioreactor & Thermo Scientific™ DynaDrive™ Thermo Scientific™ TruBio™
HyPerforma™ Rocker Bioreactor= Single-use Ht0|22|MHE{= 10:1, Automation £ZEQHE Sal H|0|E
I N 2 AT SO A ALS 7HS S Z|c 20:19] Turndown HIEE ®I&5t0] AAH SEFFE 22| 75

Bioreactor A|AE] Z|ABHO| VesselZ MAL AN =
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Single-Use Trusted and Proven Solutions

\
\&m '

MZ2ZI Labtainer™ Pro™ BioProcess Container with
BioTitan™

o EX|
<+l =Fo

MEH &£AIE Labtainer Pro BPC(BioProcess Container)=

360° Biotitan FXIHX|7t Z&t=|0] 7|E AO|SE0] HZE 2E20iIM

Ll 7HsSt leak R S B2 =220l ther !I”S 246 S

® 100% helium integrity testings ZIsicto] &HAISH EelE|9
HE HS

* 50miofiA 20L7HX| Ciet 37|12 MBEH, Top&bottom FHS

TZ& 3 drainageE AMMCE HZ H|EfotH AUH THES

=
T

E|Azketof Hald =thet

ZSE 8 REME £2M Nunc™ Cell Factory™
Systems
F2 EX

A

MMM AtESHE T-Flasket Sst &t 2 Adddnt

e 4+ gL MAEUE Virus vector, Stem cell
BM|E application HZ

o CGTL} UMHME L 2lst Closed AIAE! XIS

e Cell factory ©& HHIE =l MMMS STHs Aot

SYE XS

R

o 7§R3s1%l Nalgene™ Platinum Certified Clean Bottle
and CarboyH|IEz

Nalgene™ 2 W= F24 HZ 3k ofL|2t pHofl 2izst 229
7|2t HE, B8 54 L 288 EF6IH VITRR ZENA
o R AEE SEIEE MAZIRSLICEH HAE cleaning service
T 7ksot0] D] 2 MA HE0| HHAIE SE ME MB0| 7ts
gich

72 53

o DJ2R 2O YIBAS LA £ U HE

e Certified Platinum S22l ME2 0|=224% USP <788> &7|U
OJEIAt @0 CiE Tote] 33%0l5te] DIRXIE Hatsts SUs

HE

Ve 501 rtton

’ N . ‘i\ Production
s i !

Virtual mAb Workflow Interactive Tour

MAD MMS 9t BE RIZ0| BRISINRE Thael SUH 2
SHOIM MR TN Afo|2IEITI0| HZsts M4t 22N Y
SN, SRR AIOILE HHAHES AZSH FHIS IS
EY JHSBILIC

=7
d=

88X mAb Z2MA Z20|2 O Lot=7|




Single-Use Technology

mADb CH

DCS 7|tt9| Automation platform X2

M2 I ALO|HEIZ! Bioprocess &= Emerson Delta
VE 7[dtoZ &t DCS (24t Mo] A|ARNZ XS5t Z3
=2 MEELICH 3 A7 7HY HAIRE AT
2= MIo|HE 21 CFR Part 110]| &45tH 22| 7ts
ShLCk

Lab scalefE A
Y0E AESIH ZE EH|
CIOIHE 22| & 4 USLICHL
Delta-V 7[€te| M= I|A ALO|HE|H
Sot0] 220l Hlo[g | L MH| HESS

2HMARS 2|8t Key Products

b S| 25
g HE/I=Z

Next-generation Single-Use Bioreator technology
SIAMMOI C|xtle] RIMICH Single-use Bioreactor Dynadrive= Z[tH 20:19] &2

Turndown RatioE 7tX|1 e Z|A Y F7|= 5LEE Z[CH 5,000L7FK| HFEEE]
Ard MARLX] AF2 7455t Bioreactor@lL|Ct.

High performance that is predictable, flexible, and multipurpose

50L, 500L, 3,000L, 5,000L<8| Train® £ Xi&st= Dynadrive= &2 ScalabilityS
7K1 L™ uniquedt impeller design2 Sall EFAEl Power input per volume2
MZ Lt

Cost-effective drug substance manufacturing

£2 Turn-down ration2 Salf SH{Y0]| st HI0|L2|AHE =0 Ert ZXIEQI
CHEE AAtol| ZBIBILICE (712 XFAF Reactor CiH| 25% COG Z4)

==
.—V!

500 L 2,000 L

Traditional 2,000 L seed train

§-8-=2-2-

Flasks

>
Vial Rockers 50 L
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Same control software throughout: TruBio™ Software

HyPerforma DynaDrive 5,000 L seed train

=
o
- o
@ —> é — || — =
Vial Flasks 50 L 5,000 L
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ZtE(Plug-and-play technology)22
o Delta V A|AEIS 7|Ht5t XI=5} Zagz g

5,000 L 5 depth filter housings
bioreactor 3pumps NN EEE.
5,000 L 2 DynaSpin 2 depth filter
bioreactor  units housings
T ] Space savings

~40 individual filters

imPULSE™ Mixer %/t 5,000L 37|2] Low shear stress mixer

Flow Circulation Patterns for Different Tank Sizes (plotted at time=6.25s])

250 L 1,500 L 5,000 L

—

[

iMPULSE™ Single-Use Mixer (S.U.M.)= 41821 Disc Mixing 7|2 AtEstH
Silicone Flap Upstroke & Down Stroke #4122 Flowstd] MixingS ste 2|
LIk

x|
(=]

2 Shear StressZ &2 MMo| A3 SMAHOZ hE2H30~5000 L) Mixing22
Media & Buffer &H| S&2E| Product Harvest, Viral inactivation, Conjugation &

HSE A 7tse &2

Im

F2
o L

e 7|Z impeller &A10] Mixing systemS 2 Z|HMst7t 022 SH0|Lt Large scale
9 Liquid handlingo| 25t 257 Hgist A|AH

Thermo Scientific™
DynaSpin™ Single-Use Centrifuge

Thermo Scientific™ imPULSE™ Single-Use Mixer
(S.UM,)
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Single-Use Technology

Bioreactor In-line &A|Z} BL|E{Z

In-line Nutrient, Metabolite and Gas monitoring workflow
AA7|E EA& 1=5HQbD)el M1t ZEEAM & (Process Analytical Technology; PAT)2| el SO 2 QI5He] HIO|2Q|FE 0| HHIEHI=
SIER|E HAL0] MZol| ChEt 20| IARET QUELICH FEME 718 FHFE 2e2lol= Y 5 ME2S %%J B DLE 2 AAZESSIARO]

5t
TATo|0, PATE 02 485H= O] $AXOR B3t 7ISULICH M DM AOIEITO| HZ5Hs HI0|20/oHE 3 DUER a242
=]

v

—

PATOl| Mgfott cGMP H 2 ZLIEE 7I1ES UESI=S XEHQ ST dE0 242 7IssiA Lot

e 1

= 45 3 NZHY oFEoA Ydlote SETIAS
Prima BT Mass Spectrometer 2ap0loz WD e R0, ME B
Inlet Gas SENE W= 2QI5ta JH410| 7HsRILICE

e Oxygen, Carbon Dioxide, Nitrogen, Argon
Outlet Gas

e Oxygen, Carbon Dioxide, Nitrogen, Argon
e Derived Values (RQ, CER, OUR)

T d

Hyperforma Hyperforma G3
Reactor/Fermentor Controller

Ir

Hi

= Prima BT, Ramina®ilA| AA|ZH SX
al o

MRS IE Y T 3 42

mo 02

I
I o T

~
(=]
Z0ASIS10] BRS HAIZILICH 71 B [olIA
RiBEl= pH, DO, 2= 50| tolefet cigof
of MWt FHHEE Y £ RXS s

Hyperforma Controller2 xts =& 7tsEt

Lict.

= Ramina Process AnalyzerE 0|2st M=ot
Thermo Scientific O|ME Y & HiX| LHE HIEIS2I0|E HEIE
Ramina Process Analyzer AHAZte2 E£F0| JtsELCt sy SEAUS
. = SIS Et=2|E HHQkStZ40| HHE
® Glucose, Glutamine, Glutarmate, Lactate, il-l ﬂi_'i el o fo IS Hat, iz ;I =t
Ammonia etc %E O:IlngI'O:i —Jl(—jdE X%EE —jlc—g ° L'll:l'-

e Protein purification

e Analyte ID
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Bioreactor &A|Zt 7tA ZL|E{E

Thermo Scientific™ Prima BT= Bioreactorol] S50 MZHIQF mH0| A Skl
sh= O,, CO, 59| 7IAE In-lineQZ 21 MatstA ZL|EZstE 2|2, CER/
OUR/RQ %43t MIZ MZEE(%) U A= MZ 4 31010] 7H5EHLICE

72 5%
o MAAHIZE(OUR), 0|AtSIEtA HIEE(CER), 22E(RQ) =49
o MUt e £ zwir 3 i 58 iz

e 16, 32 &= 64-port Rapld Multistream Sampler (RMS) o .
e 21 CFR Part 11 78 Z=2 GasWorks software EHxi Thermo Scientific™ Prima BT

Bioreactor L5 HIE}Z2I0|E AA|ZE BL|E{E

Thermo Scientific™ Ramina process analyzer= M|ZH{QF &
HiX| LI metabolites 22 AAIZE ZLE{E o= EH|ALIC He2 MEYS Ze
| -

MEZE 210]

Bioreactor0l| In-lineCz2 T2HZE HZASIH £ =0t EXE|= 229 AHEHS
gfolst 4 Ql= Process Analytical Technology (PAT) 2t2F 2%k | 1L|ct

i

thermos®
2 £3 . o
e Glucose, Lactate, Glutamine, Glutamate, Ammonia S &3
o =2 NS 9} R{BIA

= _o b HE Thermo Scientific™

o ZHHSH ALSH

Ramina Process Analyzer
o ZWESIT MEYILSE CxI!

e Chemometrics modeling X| &
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Purification

Affinity Chromatography Resin

M2 T AFO|YE[ZIO| Affinity chromatography resine Crfst
antibody moleculed]l X&7+s$t affinity chromatography ME=2
X|&5HH, mild elution pH £ Sslif SSTHHAS| NS et 4~

UBLICH.

VHS3 region

—— CH2-CH3

interface

CH1-XL

FcXP
CH3

46

LambdaXP

KappaXP

e

Fab fragments

IgG Bi-specific Fc-fusion
antibodies proteins

MabCaptureC™ Affinity Matrix

e Protein A resin based on a new engineered ligand

¢ High Dynamic Binding capacity; >50 g/L at 4.8 min residence time

e Alkali stable ligand: >100 cycles at 0.2 M NaOH

e Highly cross-linked agarose backbone with a uniform bead size of 75 ym + 10 ym
(based on Praesto” jetted technology)

CaptureSelect™ CH1-XL

¢ Binds to the constant heavy domain (CH1) of all human IgG subclasses
e Purifies 100% of kappa and lambda Fabs

e No copurification of free light chains (only the correct assembled Fabs)
e High dynamic binding capacity; ~19 mg/mL for polyclonal Fab

e Efficient elution at mild pH

e Available on magnetic agarose beads for automated workflows

CaptureSelect™ LambdaXP

e Generic: 100% Lambda subtype coverage for all immunoglobulins containing a Lambda light
chain

e High Dynamic Binding capacity; >35 g/L IgG

e Efficient elution at pH 3.5-4.0

CaptureSelect™ KappaXP

e Generic: 100% kappa subtype coverage for all immunoglobulins containing a kappa light
chain

¢ High dynamic binding capacity:

20-30 g/L Kappa Fab

e 30-45 g/L IgG

e Efficient elution at mild pH (up to pH 6)

CaptureSelect™ FcXP

e Binds to the constant heavy domain (CH3) of all human IgG subclassesHigh Dynamic Binding
capacity; >40 g/L (10% BT/5 min residence time)

e Efficient elution at mild pH 4.0 -4.5

e Enabling a platform for antibody formats lacking a protein A binding site
(IgG3 and engineered Fc proteins which lacks ProteinA binding)



POROS™ HIC Resin

POROS™ HIC (Hydrophobic-interaction chromatography) Resin2 Z& Bioprocess& HIC Resin & 71 RHL &2
hydrophobicity ligandZE X|&l5tH, 2EtE0l HIC Bind-elute mode & 0tL|2t Flow-through modeZ £t low conductivity =719

HIC 382 MET + ASLICH

Non-POROS HIC resins

POROS . POROS POROS
Ethyl g Benzyl Benzyl Ultra

Key application: Key application: Key application:
Bind/elute mode of Bind/elute mode or flow- Flow-through mode in
moderately to considerably through mode depending lower salt
hydrophobic molecules on molecule

Increasing hydrophobicity

POROS™ Ethyl Resin2 Bioprocess HIC Resin & 71 %2 hydrophobicityS E0|= Resin@ 2, ADC At 1P = DAR (Drug-to
antibody ratio) £2/0ll N2 MEet o~ UELIC

290 DAR O 340
5 0 DAR 1 % 20
é 190 o T 24
c S 190
2 140 — &
ﬁ 8 140
§ 90 g %
i = e g w DAR separation by alternative HIC resins, showing little

o s o0 1 2 Moo s w0 s 200 to no resolution (left phenyl, right butyl chemistry)

Volume (mL) Volume (mL)
POROS Benzyl POROS Benzyl Ultra POROS Ehtyl
240

4 DARO DARO 555 DARO
5 5 190 s
‘g 190 <§ E 190
£ DAR 1 g 1 £ )
g " g . DAR1 g " DAR: DAR separation by POROS HIC
g 9 2 g 9% . . . .
H : . H resins, showing superior resolution
8 4 DAR 2 H F R2 .
< < <

w0 - == 10 e — S o - . —, Over the butyl and phenyl HIC resins

Volume (mL) Volume (mL) Volume (mL)
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Quality Control Solution

Total Solution0| 7+t Impurity test

Host Cell Residual DNA Quantitation System

SHS|UZS et MESIEMAMC AL BPHOIA S0 HH| W E #3stH2te Drug Substance ® Drug producttle &3 &l
DNA7} Ztgg 7k5440] UELICE 0[218F Residual DNA= 2ESEE 7IFEH, ZAS LI |7L IS + Q= HE HISES REY + Us
LIC}. Olofl CHotod ADC ESHZ0IM EHEC 2 AMEsk= CHO MIZF0f thet SFME 72l DNA AIR-E 22le 4+ UTSE resDNASEQ™

Quantitative CHO DNA Kitg MlZsH =2IL|C}.

=9 Ex|

e 30fg &2 LOQ ME - 772l MAISH 10ng/dose?] 7|&2 £&& 4 Q= Standard curve ME 7ts
e No Cross-reactivity - == £0[d2 M&5tH Unrelated DNA| CH

8 7K B3t 2|45}
o URB HETA HEZ - CIEH #9io] DNA A1 ME0| H25i0is YRS M2 s

Standard curve

37.5

35.0 :&g,. = J
S
325 = = oot
g S piosyse™ =
30.0 S oang pplied ax
S -
5 79 = .ﬁé‘: @
= =

22.0
20.0
17.5
15.0

V7

|
{
0

0.001 0.010.02 0.1 0.2 1 2345 10 2030 100 200 1,000

Quantity (pg) \mnlw"

M USPCHO assay M resDNASEQ CHO assay

resDNA SEQ CHO assay 10x more sensitive

than CHO assay recommended by USP resDNASEQ™ Quantitation Solutions

Adventitious Virus Detection System

CHOMIZZFE 0|8t T EX| = it IFFolM MMV, VesiE HIRS! Ol A7 ZHEH otef SFEHAIML| K70l tiste] 2 024=0|
UHELICEH T80t OfL|2t Ol= Mt 201 2 &2 DIX|22 Cell bankoi| thSt 227t EX{stA| o|2IxMof §fLict.
gPCR 7[|gte 2 HHE AlZtol 2/2fd Hio|ZHA =S ajgd + UEE £F485 S = UL

=

—/ 2T —-= — -
FQ EH
e =2 DIUEE S8 LOQ XME
e No Cross-reactivity - =2 £0|d= XIEot0] Unrelated DNAO| CHet 7Hd Hak Z|A S}
o UNSH HEHA X|F - CHASH H2{O| DNA EX12F ME0| MSsto: LE M2 Its

37.0 \
35.0

33.0

31.0

29.0 \\
27.0 \
25.0

Serum 106 CHO cells Unspiked ctrl

ViralSEQ™ Detection Solutions

e 2000 copies of MMV single stranded genomic DNA (viral particles equivalent
to 0.1 = 0.2 TCID50 of virus) spiked in PBS, Serum and CHO cells ¢ Mouse Minute Virus (MMV)
e DNA extraction using PrepSEQ 1-2-3 kit and detection using the ViralSEQ e \/esivirus
MMV detection kit .
e Unspiked gDNA run as a control in the Real-Time PCR assay * Production Platform: CHO
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Mycoplasma Detection System

00| ZE2t=0t= SSME Ui IFFoAM 2lE + A= HTHHR! LELAYLICH 28 BYA|

s Soll 2210] 7FSKHR|T, AlZkat BIEXQ
28270 37 LYE £+ UACH HE MEFQ| S 2y

oy
1o
Ho
Q'I_l
ied
e O
>
k1
u
~
IS
1=
ek
1>
30
rir
0
1
k=]
FO O

= E
z2 5%

o A7 2H0M 275 LOD 71E TF

e Cell bank 2|2} Release testE 2|8t protocolS MZE

o ZX| =H| HARE, Ho|E 2M7IX] 2E 1Yo 2Lst QA E Total solutionCZM XIS
o Z|0i 4.5A[ZtCtol Oto|FE2t=0t AE AR 8 7ts

Sample Prep Assay Detection Analysis
Applied Biosystems™ AutoMate Express Applied Biosystems™ Applied Biosystems™ 7500 AccuSEQ™ Software
Nucleic Acid Extraction System and MycoSEQ™ Mycoplasma Fast Real-Time PCR System
PrepSEQ Express Nucleic Acid Extraction Kit Detection Assay
> >
DNA/RNA extraction : < 2 hours Real-time PCR : ~1.5-2.5 hours

Automated DNA extraction instrument

X=22 DNA F£0| 7Hs¢et Sample Prep Automation System2 Mi&al =&L|Ct,

FQ EX

e Closed system2ZM AX7 2 AMZEH irg WAC=2 F&Esk= aFoN
LME 2 U= 2E (45

o HL} SkAEl DNA ££9| PerformanceE 48 755, 5t
7ts —

* Prep Ffitff 7PE_EIXI FEIZ FTE[0] U0 2 YAS F|AStetH, 7HHstT S| AKXt \ '
DNA == T 7ts

i
ﬂ
=z
(@)
N
=
0x
Mt
I
M
4>
0%

AutoMate Express™ Nucleic Acid Extraction System 4467754

PrepSEQ Express™ Nucleic Acid Extraction Kit 4466351 AutoMate Express™ Nucleic Acid Extraction
resDNASEQ™ Quantitative CHO DNA Kit 4402085 System & 7E2|X| Efele| Sample prep kit
ViralSEQ™ Mouse Minute Virus (MMV) Detection System 4444415

ViralSEQ™ Vesivirus Detection Kit 4448398C

MycoSEQ™ Mycoplasma Detection Assay with Discriminatory

Positive Control 4460623
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Thermo Fisher Scientific

ArE=tE MH|A

Lab Automation

X3t 2| 9] stialol Robotic Mover?t Automated Storage Software= 30 0142] Xi53t 28 MEf9| L3IRE H2 MECZ 4=3l5tA|
AFof| w2t CrISHA 28 ThsEiLICh BlstAl= o AelolE AtS3t 7HsStH, 2HIE ATEQ0l= &H| HSH0| Fol 7H SAAIXel A

AtSst AZEQ{YLICE

oo rir

Robotic Mover Automated Storage Platform Software
T % E |
Orbitor™ RS2 Mover  Spinnaker™ Robot Cytomat™ 2 C-LIN  Cytomat™ SkyLine iNSPIRE™ Platform Momentum Software
Series System

XISEt A|AGS| S5 £t
oixtel A% workflowol| L2t MSIAlE ABiSel XIS31} THssin 2 REo XISEIE Aoz 2 FREo| ISs 4R MIIX| BYE 4

UAELHCH

nz

SIMPLE
WORKSTATIONS

INSTRUMENT LOADING LARGE SYSTEMS

it

A

s

e Plate reading e Screening ® |mmunoassays e Protein expression

e Sample prep e Sample prep e QA/QC testing e Cell line development

e Incubation ® Immunoassays e Screening e Screening

e PCR/ gPCR e Cell based assays e Compound management e Synthetic biology

e Flow cytometry e Nucleic acid extraction e Biochemical assays e Compound management
e High content imaging e High content imaging e Sample preparation e Biochemical assays

e Sample preparation
e Formulation testing

HE 5 W MY BY HUHQI AZ5t 22 M K|2 g £ Qi TEY

e High-throughput o A5007H2| ZH|H=E =210|H 2 L X[&X01 o I IA ALO|HE[ZIO] X|&ZOl X2, AMH|A 2

¢ Reducing human error o] E XA RAEEH

o M5! oM A SHAL e ZITMOI UI9} Drag&Drop Al &42 o WME|7| XSSt W ATES MEY ER

o SEXQIAZH S flsto] Edt= AlZtol software At e 304 0|42e| xt53t 22 M|ZF H 20 0f2ke|
HES NS + UEE AHEE X2 Y 5 A o fojit FH| Mol SHI} XS3 A AR S| 2 d=lo| MM xt55t
Al A2 ERI Tk 257 o T MA TP 2 H2el AX| 7[HE Al 2R

o HZAE FH|SC| S| 2s X|H(EH=S MAH) o R Z2IMEN ATt e 2000cH ofte] XS3t AA™ AS Alz| A&

o ZA|0f CHo AME Z2EZS XM 7ts (LIMS, R script, Python, Excel 5)
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CHHE X| 28| QCE 93t KIS &2M Fo 04|

Extraction & Purification System

R D I ‘ 5
eagent Dispenser A ;
[ 3/

Liquid hander
Plate Sealer

Centrifuge \; Robotic Plate Mover

8 Position Hotel

De-lid Station

Microplate Washer & Reader

Plate Storage

| Automated Incubator

ELISA 3 LSS A|AH T gx| K LC xiS&t A|AH-

e Microplate Reader & Washer e Microplate Reader & Washer
e Extraction & Purification system e Extraction & Purification system
e Plate Sealer e gPCR
e Automated Incubator e Liquid Handler
e Liquid Handler e Robotic Plate mover
e Robotic Plate Mover e Automated incubator
e Plate Storage
e De-lid Station
e Centrifuge
* Plate Sealer

A X1Sat AIA”2 MR O|M APO[HE|HO| XA X|[H MH|A H RA|E+E B 22|, EUE
T80l E0lsttts &t el HstAls o H0|EX| AEXIE {15t 2 780l 7HsEiLc
ot SE S| E2I0IH MES Salf 71 710 H|E §l0] ALY 2tEE X|d =212 UsLch




Thermo Fisher Scientific X{H3}El AMH|A

CDMO Service

Patheon Pharma Services

ME T AtO|E[ZIC] CDMO MH|A HHME Patheon= ZLiL| 112407 2/2fF JHLRE] it X RSVIX| JF 7 H ool 2T
End-to-End CDMO MH|AS X3t UELICE

H M
e S 20 Years 87 7| orei =t
L0 20 OlAfe] M| SEX} X2 <
© NSO ' CGMP A+ 23] InELYUBNE
- @ 27 = °
(@) 0 ®
hd o)
. » ) 421 57} 220 74 %
=ECRII A7 M2t Hlo|2 7|
° © O|OFE gt ol AYAL X|®d oz 7y
()
()
I O o 650+ 117
/3 371 65071 0JAte] NDA 29! o|ok2 7Hiat U X[
DEX} Z2HE XY (2011~2020) XFAH2| 37
@ AP © LM~ O ozt O sarn= CDMO2] x|# - ol
@ tioleooE @ 27| MEL/AA O Az A O E400E bt 65+
NESSEL 0 Suua MlO[ZAMAl @ BlO[ZAME] S AA 571 tHS0ll 657H 04
O H=/SERREM O S2EAH O mRNA @ == 7% YA R
EIYOMIDA RN,
X7t SRS HI0|R QIS JHY 2 MAto] CHEH 7|l BB HIES 7(5HE4Mo R Sotot USLICH ESH 7|PE0| THL ot MAtof /0]
A 222 HMole A2 O oz AEILch M2 T AIO|AHE|ZI2 end-to-end T2 &8 MH|ARZ HIO|RQ|HE J{gtn} MAF X 1Y
ol 2% CDMO MH|AS HMISELIct

Early-stage market Commercial supply
@ ®
H QU 1~34F A Al
o MZF R o AY1-3H AR ZF o 3 =dst
* SYIHL(USP, DSP) o FIH Y2 2l 232 3T &34 o MY Ha|glold
o MY, MY T e 250~2,000L TH= A4t e I He|dolN
e Fed- batch, perfusion M= HiQF e Registration Batches
o 22X F|X3l 7|= o™ e 500L~12,000L = & iAtAt
72 5%
o T MIZAl 117H2] HIO|R2 DS, DP ‘MitAld 2F = Ardst x|
[E 7{ 0|AtO olotz AHA
e OiH 13071 0|A2] HIO|22|2FE GMP HiX| AdA | S MH|A
o JAQ| 0=, FE YMAE2 Xt 57 1752 O Al 7|2 ZAL T =
o ol o1 el - 30'd ojde|l GMP it B

e 0 1802 01¢Q| 7| O™ Z=HE X|H
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Thermo Fisher Scientific XPEEHEl AMH|A
Clinical Research Service

PPD Expanding Capabilities in Drug Development

M= T|A AO|HEITIO| 4
A== X 5t AgLc

35,000+ | 100+

A MHIA R A HEYR
N O NERIE
0 et's o 2=
.ﬁg‘.s ®
[ ]
¥ > eles (O 500+ 2.700+
. L » ® ,
. | e o Rlit 5117t oAzt Xt 5zt
: e e MEzs Ul R | AR Ee
S .
L ]
Phase I-]jj
HaT -
@ Clinical 3 .
Labs se =

Data management .[l.ﬂ.l]J].
Site & Patient
Recruitment

Vaccine

Pharmacology
| Toxicology

AY

Q
CIAFH 2| SHAOIM 2= S2TIX(2| 2= 7HE 2 _S

_ — -~ Breadth of

DE URES XU, MY, B 224, MHIA 5
X TE X|AE Salf 22fF et 7i43t fuch

e Global

dev:o‘:)cn‘:ent Scale
PPD A3A MHIAS S35t TH0|T XHESHE MBA o

]

Q Nk
oz

Rl

ME

2

Biostatistics

Operational
Excellence el

ST Ajgiol PPDS E it 917 Ehzfof chEt AISH0l MMt 22 NS S3i 20| OF2 JHet Jhasi] 42E &

2 FOMt BE 49
507 22 o} BlAL 5

450+

Rt 512+ olopz
20| 745
- o

0l
ook

Evidence of

= o2 CHALH], HO|2 O o 30U 7to| XAt U M2} x| A HX|L|O 2IXIHE, 0|SH,
S 9 o HESof Chst o IO I LIRS BHIZ P 4 QU UESH 22M  YAFM, I AKX
MBS MZ B THe otz
Bioanalytical lab o IHOISI XI=EIZ E5 =2 x2|2
(> MBS 7|5 s Y5t o 7R CIQISH ZZ L WIS 7|5 S ZHE HI0|QOFA ME  HAILIOKS ZIX|HE, HE7|E
/ HIO|2OHH EXfO| Sk Wat £X  AlsAl SOl 5to|=, w0 2RA,
v o HIO|R A T FO MBIl Mutol ZE £ YT g0z AtEE, B2 Ao,
Biomarker lab A SN HZ Z2 4K
oMM, B, HoHs}, 315, o SAIXQI Ciol 22 GlO|E{HIO|AS Saf HTA L AUA  HT|of 22, E 7| S0l
HO|20t, PD ! Al ZA} GIO|EZ MAIZO R S8tstn SI7E A 400A12tS HF  510|%, B2 A5l0],

oo i

o SXIXQI Z 2 AMSA 2 BXS ZAHGLASS)Z Sdl
Central lab HENS S5l 22Y BESE HIZ
olorZ, ojorE Z7H, B, o 251710| 3f5t H|E L K0{(CMC) 7Ht HE2A
0 71/0p7H AlARS| 241 o 270\l MEMOR MASH & Qle o2t U HEE 53
GMP lab FY Y EHIAE o EQ XM= HIAEN St ME X|A!
a,x Al HS MErSHs TR0 o FQUAMRE 57} S7IX| BAl 2okl 25110 A
ZO TBA BAl AT A o FDA &9! 8Al 1252 T3t5t 95t 7H| 2

2

Vaccine sciences
lab

AtZ=

OISH, HAZ4,

OHEE, otdAM=

HX|L{OoFF 2|X|HE,

B3 4R

53



Thermo Fisher Scientific XFE3HEl A{H|A
Enterprise Services

A ALE S TA| Bl H 717IE sl SEE SEEM=Z A 2| el o U= SRHYLICH A T 717101 choh HMZ=AL
N .

= =
SERU0| LEE +ECR TEXO MHAE HSE22M 120] A8 H A7 SHOT ESE + UA XIFELICH

| ega HA FHl H 7(7]0f chsh AlE]
L|C}, nZ2 Zizto] Miz=Atoll a2t HE A

2rst WQy
HE 7l At HXIE HA S2E TtE

=
== I-
L EHIE Sohf TA 71710f tish M2 g 4+ Us

A £ XIE My|A
I 717|off cHet HOEZte] MAY FIt MH|A BEE HIEC = QFHstD ZAL| =H[E
29 7t Z2EE W BEUME MSEUC M2 I/ AOIAEIZoM= 27t 3¢ uH
AKOLAS)E 2Fsted Hzst 71&e2 wHo| 7ksatn e Zl7t Meee Usat

2R3 MH|AE MSELC

rr o

L >x o
=

ZH| # 717] 22| MyjA
AlBAl @71 AEH U Ofilol] S Chest m2 S MEEoRM JhY HEtst A2MS KIS
SaIUICH %2 77| HAol el Boksk 917k MulA S2Hol thet U BRI gom

717] gelof AREl= AlZHHIES £ 4 WA AIFEU.

Contact Point

www.thermofisher.com
0|H|Y : KR-EnterpriseService@thermofisher.com
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Thermo Fisher Scientific X{H3}El AMH|A

New Lab Start-Up Program

M2 A AtO|MEITO| New Lab Start-Up (NLSU) Z2 7242 AlS AH|o| 22 #ot ofL|2} MEAlo] M|, AlZ, 2Fol| it ZMEl ntdg
olLtZ SEIet SR Mo =M A ME IFY SiLsHLIE 22lsiok JHE 7|Z2] EAI0lM HoiLt SiLte| Y75 S0 A-A 7810| 7S EiLICh
3tE HEES Soll ool MAEE H0|1 |1 A7 Hof Itssl=S

=

ErE d4= =0 = CE2S E2lH, tiste AFARE 7Y A7A A AE
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