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01. Overview
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Earning Result
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Nucleoside (NS) Gene Therapy(FHXIX|=H])

Phosphoramidite (PA)
RNA 7|t X| =X

v

Oligonucleotide CRISPR-CasX mRNA
Therapeutics N Therapeutics . Vaccine & Therapeutics
Oligonucleotide API sgRNA MRNA =M AA|
Drug Delivery System '5 Capping
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[EX: ¥HZH (2021), UBSTH (2024) | 2t 2| At 2H|0|X|/ NIH-ClinicalTrials]

AtASE Figure 6: Summary Oligonucleotide Revenue Estimates (5M)
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Technology

» Dimer BlocksS &&%t 22|11 gt

0
0o (‘EH
- Dimer A $ 2|18 gH4ots DR Soi7|8 ] S 4 ouTr0,_, W
I 0
. B~ P~ HO A
- 2AHtM ol monomer PA CHAI 6702 dimer PAE AFRSt 21 ot &0 11~13% AlS LoNO — %M ) (i OOTB%MS
. [-Duty; eQO-P=
. O OTBDMS P hydroperoxide [ NH
- 25T} 0L (2A2 Ko HH 48 S A|E THAZECHE S T o 5,
(2a)
/\/\(o OTaows
ZHAL ChH) ChRkA M| R i
% o o (=) [ T

[ColH == &y ME1I]

= Mononer 2! Dimer SOl &2 H|ul =F 0|A|

Synthesis of oligonucleotides via monomer and block coupling

Entry Oligomer 5'-to-3' Amidite Concd (M) # of couplings Time (min) Coupling efficiency (%) Yield? (%)

I (rU),gdT rU (2a) 0.10 18 10 98.5 76.5

Il (rU),gdT rU (2a) 0.15 18 20 98.7 80.1 > Monomer

1 (rU)edT ruu (9a) 0.10 9 10 97.2 77.8 .

IV (TU),sdT rUU (9a) 0.15 9 20 983 85.9 > Dimer Block
v (rU),&dT rUUU (14a) 0.10 & 10 86.5 418 .

Vi (FAAUU ), dTdT rUUU (14a) 0.15 6 20 97.2 84.7 > Trimer Block
VI (rAAUU ), dTdT rU (2a), rA (2b) 0.15 16 20 98.0 725

VI (FAAUU ), dTdT rUU (9a), rtAA (9b) 0.15 8 20 98.5 88.8

[ZX : “RNA synthesis via dimer and trimer phosphoramidite block coupling”, Tetrahedron Letters]
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= LPOS(Liquid Phase Oligonucleotide Synthesis) = Enzymatic Synthesis of oligonucleotides (Ligation)
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Technology
- CRISPR SEAMHE X|=A|2| 374x] Sl

Chemically synthesized sgRNA

3 components

(GO ———)  Cas Protein
Therapeutics

IVT synthesized mRNA for Cas protein expression

————» Delivery Vehicle Lipid Nano Particle (LNP) for non-viral delivery vehicle

» | AE|EFC| sgRNA(single guide RNA) EE1E

NRGE L C R G LG R *Non-GMP Service  **GMP Service

mRNA Manufacturing**
In-Vitro Transcription
|-

Cell Banking* pDNA Manufacturing* . I LNP Encapsulation** ' Fill & Finish
Bacterial Fermentation n Vialing

sgRNA Synthesis**
Chemical Synthesis
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