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Solid Synthesis Solid Synthesis

Cleavage & Deprotection Cleavage & Deprotection

Purification Purification

Ultrafiltration &
Freeze Drying

Ultrafiltration &
Freeze Drying
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Anneal to Form Duplex —

Freeze Dry & Package
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Drug Substance

European Medicines Agency, CHMP, Assessment Report
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Spinraza (Nusinersen)
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1 ShI SERH Visual Visual
2 %3 HRHE B RP/SEC IPRP-HPLC UV IP-HPLC-UV-MS
3 &3 JRi& ms IPRP-HPLC MS IP-HPLC-UV-MS
4 %51 fREEERE Tm uv IP-HPLC-MS/MS sequencing
5 i B & RP/SEC Denaturing/Non-denaturing IPRP-HPLC UV IP-HPLC-UV-MS (Full length n)
6 a8 LM &1 SEC uv IP-HPLC-UV-MS
7 Z R AR 1 AEX/RP-HPLC/MS Denaturing AX-HPLC UV IP-HPLC-UV-MS
8 K4 FIRBIK Karl Fisher Karl Fisher
9 BB SHEEE GC GC
10 pH{E pHit Ph. Eur. /
11 PBEFIE TR STHT TEA Frame AAS ICP-OES
12 BEERE BB S B T RIL ICPMS ICP-MS ICP-MS
13 HENFE o Ph. Eur. Ph. Eur.
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Amvuttra (Vutrisiran)
2022 Alnylam

Spinraza (Nusinersen)
2016 Biogen/Inois
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5 a8 LI AFHEE &1 SEC uv IP-HPLC-UV-MS
6 pH pHit Ph. Eur. Ph. Eur.

7 BEE BIEEN Ph. Eur. Ph. Eur.

8 EXA BB S B T RIL ICPMS / <30% PDE / <30% PDE

9 Lvoky| JePEE Ph. Eur. Ph. Eur.

10 HENSE SELH Ph. Eur. Ph. Eur.

11 Pi) SEWHM Ph. Eur. Ph. Eur.

12 KEER SEHH Ph. Eur. Ph.Eur.

13 FIEHEMH SEH Ph. Eur. /

14 TR SEHH Dye ingress High pressure leak detection
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Conjugates

Sugar modifications

« Tissue targeting
« Cellular uptake
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« Increase binding affinity to RNA
- Stability against nucleases
« Decrease pro-inflammatory properties
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Backbone modifications

Sugar modifications

Base modifications
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« Stability against nucleases
+ Modulate protein binding
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Identification and quantitation of oligonucleotides, impurities, and degradation products (AN 73870)
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Analytical Procedures for mRNA Vaccine Quality, Draft Guidelines (USP)
Evaluation of the quality, safety and efficacy of messenger RNA vaccines for the prevention of infectious diseases: regulatory considerations (WHO)
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cleavage probe
CUCUSCGCACAAIUA +

biotin

80 72.3 ¥ Partial T1 digest

B
P
3
g 70
Cleave with RNaseT1 2 o ¥ Complete T1 digest
O 1 bind to strepdavidin 8 5o I B Random sequence
8 0
CUAANIRACARAUCC § 30 {221
AAUUUA MRNA......UGGUUAUGCAAAAAAAAAAAAAAAAA 2 20 106 109
Streptavidin CX) 20 55
magnetio bead cleave with RNAsg | @ : 0.7 04
Remove the enzyme and
u}k&: mRNA eGFPMRNA  SARS-CoV 2 MS2 RNA

spike protein

<« CAAAAAAAAAAAAAAAAA

" mRNA.....UGGUUAUG

TITTITTITITTITITITIT
l disassociate cle Disassociate clear fragment
for analysis
e TmGpppGGG -

G'rrrrrrrm'rrrrrm ——>  CAAAAAAAAAAAAAAAAA

... SARS-CoV 2 spike protein mRNA

Partial T1 dlgesl Complete T1 digest

Identified
=== Not identified

Label-free analysis of MRNA capping efficiency using RNase H probes and LC-MS (Novartis)

Poly A tail length analysis of in vitro transcribed mRNA by LC-MS (Novartis)

Vanquish Flex4 & CADHIZEE AT EMRNAZ B h5FAE A (AN 21050)

Characterization of lipid nanoparticle (LNP) composition using UHPLC-CAD (AN 000465)

Characterization and quantification of lipid nanoparticle components and their impurities degradants using an LC-HRAM MS platform (000464 )

Characterization and sequence mapping of large RNA and mRNA therapeutics using mass spectrometry (://doi.org/10.1101/2022.02.14.480356)

Digestion with Nuclease T1 imobilized on
magnetic beads for mMRNA sample

Thermo Scientific™ DNAPac™
RP UHPLC columns

Thermo Scientific™ Vanquish™
UHPLC System
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Themo Scientific™ Orbitrap
Mass Spectrometer

Thermo Scientific™ BioPharma Finder™
5.1 Software
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Full capsid

Empty capsid
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o fEXMEER HRMS

O j&E SEC-FLD 'A
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Incorrect

Q FRAHEN HRMS, LC
viral protein ratio

Host cell DNAs
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Host cell proteins

CAPSID SHELL

Desired AAV A
vector product ggregates

Impurities need to be
accurately measured and

Transfer
Plasmid
: i ‘” controlled to ensure
Rep/ p | product quality and safety.
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Gene therapy analytical solutions . DNA WITH HEALTHY GENE
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Our Mission is to enable
our customers to make the world

HEALTHIER,
CLEANER...

SAFER.




	赛默飞生物药解决方案概览
	Slide Number 2
	我们领先的产品、服务和工作流解决方案
	Slide Number 4
	色谱与质谱业务
	政策引导的生物药医药发展规划
	生物治疗产品产业化
	抗体类药物研发生产流程
	抗体类药物表征
	ADC药物表征与质控
	全面抗体类药物表征和质控
	小核酸药物工艺流程和质控
	小核酸药物质量研究
	小核酸药物结构及杂质表征
	mRNA工艺流程及检测
	mRNA 典型表征及质控
	AAV基因治疗
	Slide Number 18

