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Figure 1.

From the central dogma of molecular biology to the conceptual framework of synthetic biology. In
the first case, the main element is the transfer of information from DNA to proteins and
metabolism. Conversely, synthetic biology is concerned with the relational and compositional logic
of living systems and applies typical engineering abstractions to biological objects.

Source: De Lorenzo (2018)
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20132022 20182024
Field Field
Weight¢Ranking Weight¢Ranking
Country/ Scholan Citation Scholan Scholarn Citatiorf Scholar
Author Affiliatién Region| Output Impact Output Outputl Impact Output
Jewett, Micha( Stanford Unive United Stg 77 2.57 / 56 2.33 /
University of Il
atUrbana
Zhao, Huimin| Champaign |United Stg 59 1.64 0 27 2.64 /
Technical
University of
Keasling, Jay| Denmark Denmark 51 3 1 29 1.19 /
Yuan, Yingjin| Tianjin Univers|China 49 1.75 2 43 2.03 1
Chen, Jian | Jiangnan Unive China a7 1.5] 3 34 1.45 6
Chen, GuoQi{ Tsinghua Univ¢China 46 2.35 4 32 2.1¢ 7
Fussenegger
Martin University of Bi Switzerlan 46 1.79 5 22 0.7] /4
Technical Univ
Nikel, Pablo If of Denmark |Denmark 45 2.0¢ 6 46 2.0 0
Liu, Long Jiangnan Unive China 43 1.4] 7 42 1.3¢ 3
Massachusetts
Institute of
Lu, Timothy K Technology |United Stg 42 2.76 / 17 2.04 2
Stano, Pasqu| University of Siltaly 42 1.24 / 31 2.45 /
Chalmers Univ|
Nielsen, Jens| of Technology |Sweden 40 3.15 / 16 2.13 2
Li, Jianghua | Jiangnan Univg China 38 1.14 / 37 1.36 5
Ledesntamarg Imperial Colleg United
Rodrigo London Kingdom 37 2.04 / 38 2.07% 4
Imperial Colleg United
Freemont, Pg London Kingdom 35 1.54 / 19 1.55 1
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20132022 20182024
Field Field
Weight¢Ranking Weight¢Ranking
Country/ Scholan Citation Scholar Scholar Citation Scholar
Author Affiliatién Region| Output Impact Output Outputl Impact Output]
Korea Advance
Institute of Scie
Lee, Sang Yu and Technolog|South Kor 35 3.0¢6 / 4 22 2.66 /
Faulon, Jean | Université Pari
Loup M. Saclay France 34 1.7¢ / 21 1.9§ 0
De Lorenzo
Prieto, Victor| CSIC Spain 33 1.85 / 20 1.9¢ 0 4
Pohatniversity
Science and
Jung, Gyoo Y| Technology |South Kor 33 1.44 / 17 1.0] 2
University of
Minnesota Twil
Noireaux, Vin| Cities United Ste 33 2.81] 0 16 2.23 3
University of T¢
Alper, Hal S. | at Austin United Stg 32 1.91] 0 19 1.64 1
DuGuocheng| Jiangnan Univg China 32 1.14 0 42 1.3] 2
Collins, Jame| Harvard UniverUnited Stg 31 5.87 0 21 5.04 0
Koffas, Matth{ Rensselaer
A.G. Polytechnic IngUnited Stg 30 2.33 0 15 1.2¢ 3
Massachusetts
Voigt, Christo| Institute of
A. Technology |United Stg 30 3.1€ 0 22 3.2€ 0
Zhao, Guangt Tianjin Univers|China 30 1.63 0 ¢ 28 1.57 /
Polytechnic
University of
Carbonell, Pali Valencia Spain 29 1.64 0 16 1.8¢ 2
Imperi@bllege |United
Ellis, Tom W.| London Kingdom 29 2.06 0 17 2.18 1
Lu, Yuan Tsinghua Univg China 28 0.8 0 28 0.75 /
University of |United
Takano, Erikg Manchester |Kingdom 28 1.28 1 20 1.0] 0
China Academ;
Chinese Medic
Huang, Lugi | Sciences China 27 1.34 1 16 1.8] 2 4
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Vidyasirimedt
Institute of
Science and
Chaiyen, Pimcl Technology | Thailan 5 1.37 / 7 1.07 /
Vidyasirimedt
Institute of
Science and
Intasian, Pattar] Technology | Thailan 3 1.2 0 3 1.2 1
Vidyasirimed]
Institute of
Wongnate, Science and
Thanyaporn Technology | Thailan 3 1.5] 0 3 1.5] 1
National Scie
and Technoldg
Development
Champreda, V¢ Agency Thail{ Thailan 2 0.71 2 3 0.5¢ 1
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Chulalongkor
Incharoensakdi University Thailan 2 1.13 2 2 1.13 /
Vidyasirimedt
Institute of
Science and
Jaroensuk, Jutl Technology | Thailan 2 0.6 2 3 0.41 1
Pattharaprachg Chulalongkor
Napisa University Thailan 2 1.13 2 2 1.13 /
National Scie
and Technolc
Runguphan, Development
Weerawat Agency Thaili Thailan 2 0.1¢ 2 3 0.27 1
Mabhidol
Tinikul, Ruchar University Thailan 2 1.07 2 3 0.93 1
Vidyasirimedt
Institute of
Science and
Trisrivirat, Dual Technology | Thailan 2 1.6 2 3 1.2¢§ 1
Chulalongkor
Vangnai, Alisa | University Thailan 2 0.8¢ 2 #N/£ #N/A 'L
Abdulrachman, Mahidol
Dede University Thailan 1 0.9 / 1 0.9 0
Vidyasirimedt
Institute of
Akeratchatapar Science and
Nattanon Technology | Thailan 1 0.42 / 2 0.2] /
Nationatienc
and Technolc
Anantayanon, | Development
Jutamas Agency Thail{ Thailan 1 1.18 / 2 0.5¢ /
Vidyasirimedt
Institute of
Science and
Buttranon, Sup| Technology | Thailan 1 0.8 / 1 0.8 0
Chantaraampo| Chulabhorn
Juthamard Research Ins| Thailan 1 0.2 / 1 0.2 0
National Scie
Chantasingh, O and Technold Thailan 1 0.9 / 1 0.9 0
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Development
Agency Thalil
Charoensawan Mahidol
Varodom University Thailan 1 0.2 / 1 0.2 0
King Mongku
University of
Cheevadhanari Technology
Supapon Thonburi Thailan 1 0 / #N/£ #N/A 'L
Chunthaboon, | Mahidol
Paweenapon | University Thailan 1 0.8 / 1 0.8 0
National Scie
and Technolc
Development
Chutrakul, Cha] Agency Thail{ Thailan 1 1.1¢§ / 2 0.5¢ /
DetJdom, Chulalongkor
Rachatida University Thailan 1 0.64 / 1 0.64 0
National Scie
and Technolc
Development
Eurwilaichitr, Li Agency Thail{ Thailan 1 0.9 / 1 0.9 0
National Scie
and Technolg
Development
Jeennor, Sukar Agend¥ailand Thailan 1 1.1¢§ / 2 0.5¢ /
King Mongku
University of
Kaewkamnerdy Technology
Boonserm Thonburi Thailan 1 0 / #N/A #N/A L
Vidyasirimedt
Institute of
Science and
Kesornpun, Ch| Technology | Thailan 1 0.47 / 2 0.21 /
Naresuan
Khongfak, Supi University Thailan 1 0.1¢ / 1 0.1¢ 0
Kiattisewee, University of | United
Cholpisit Washington | States 1 0.8 / 1 0.8 0
Kittipanukul, | Vidyasirimed|
Narongyot Institute of | Thailan 1 0.47 / 2 0.21 /
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Science and
Technology
National Scie
and Technolc
Development
Kocharin, Kand Agency Thail{ Thailan 1 0 / 1 0 0
Mabhidol
Kruasuwan, W({ University Thailan 1 0.1¢ / 1 0.1¢ 0
Kunthalert, Naresuan
Duangkamol | University Thailan 1 0.14 / 1 0.1¢ 0
National Scie
and Technolc
Development
Laoteng, Kobky Agency Thail{ Thailan 1 1.1§ / 4 0.67 0
Leungtongkam| Naresuan
Udomluk University Thailan 1 0.1¢ / 1 0.1¢ 0
Maenpuen, Burapha
Somchart University Thailan 1 0.8 / 1 0.8 0
King Mongku
University of
Technology
Meechai, Asaw| Thonburi Thailan 1 0 / #N/£ #N/A 'L
Vidyasirimed|
Institute of
Munkajohnpon| Science and
Pobthum Technology | Thailan 1 0.8 / 1 0.8 0
Mabhidol
Nguantad, Sari| University Thailan 1 0.2 / 1 0.2 0
Nihira, Takuya| Osaka Univel Japan 1 1.14 / 1 1.14 0
National Scie
and Technolc
Panchanawapq Development
Sarocha Agency Thail{ Thailan 1 1.1§ / 2 0.5¢ /
Chiang Mai
PathoAree, Wal University Thailan 1 0 / 1 0 0
Vidyasirimed]
Phintha, Aisarg Institute of | Thailan 1 2.34 / 1 2.3¢ 0
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Science and
Technology
Phumikhet, Mahidol
Pongphannee | University Thailan 1 0.2 / 1 0.2 0
Kasetsart
Pimviriyakul, P{ University Thailan 1 1.33 / 1 1.33 0
Naresuan
Pooal&enuka | University Thailan 1 0.1¢ / 1 0.1¢ 0
Mabhidol
Pootanakit, Kug University Thailan 1 0.9 / 1 0.9 0
Vidyasirimedt
Institute of
Prakinee, Science and
Kridsadakorn | Technology | Thailan 1 2.3¢ / 1 2.3 0
Prakitchaiwattg Chulalongkor
Cheunijit J. University Thailan 1 0.64 / 1 0.64 0
Pughazhendi,
Arivalagan Maejo Univer| Thailan 1 0.78 / 1 0.7¢ 0
Ramaraj,
Rameshprabu | Maejo Univer| Thailan 1 0.68 / 1 0.6¢ 0
National Scie
and Technolc
Development
Sadang, Kittap| Agency Thail{ Thailan 1 0.33 / 1 0.35 0
Chiang Mai
Sattayawat, Pa University Thailan 1 0 / 1 0 0
Sirawaraporn, | Mahidol
Worachart University Thailan 1 1.87 / #N/£ #N/A 'L
Sirikantaramas| Chulalongkor
Supaart University Thailan 1 0.31 / 1 0.37 0
Naresuan
Sitthisak, Sutth| University Thailan 1 0.1¢ / 1 0.1¢ 0
Suwanmajo, | Chiang Mai
Thapanar University Thailan 1 0.3 / 1 0.3 0
National Scie
and Technolc
Tanapongpipat| Development
Sutipa Agency Thaili Thailan 1 0.33 / 1 0.39 0
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Mabhidol
Techo, Todsap| University Thailan 1 0.2 / 1 0.2 0
Chulalongkor
Tencomnao, T¢ University Thailan 1 0.21 / 1 0.27 0
Kinlylongkut's
University of
Technology
Thaiprasit, Jittry Thonburi Thailan 1 0 / #N/£ #N/A 'L
Thummeepak, | Naresuan
Rapee University Thailan 1 0.1¢ / 1 0.1¢ 0
Unpaprom, Yuy Maejo Univer| Thailan 1 0.68 / 1 0.6¢ 0
Silpakorn
Usaku, Chonlal University Thailan 1 0.74 / 1 0.74 0
King Mongku
University of
Waraztnmayev| Technology
Dujduan Thonburi Thailan 1 0 / #N/£ #N/A 'L
Vidyasirimedt
Institute of
Wattanasuepsi| Science and
Watsapon Technology | Thailan 1 0.42 / 1 0.42 0
Weeranoppang Burapha
Nopphon University Thailan 1 2.3¢ / 1 2.3 0
Mabhidol
Wilairatana, Pg University Thailan 1 1.0¢ / 1 1.0¢6 0
CAKunming
Institute of
Zhang, Shiyu | Botany China 1 0.77 / 1 0.7 0
Vongsangnak, | Kasetsart
Wanwipa University Thailan| #N/A |  #N/A 'L 3 0.5 1
Kasetsart
Raethong, Nac| University Thailan| #N/A |  #N/A 'L 2 0.74 /
Kasetsart
Thananusak, R University Thailan #N/A | #N/A 'L 2 0.74 /
Atichartpongku| Chulabhorn
Sopapan Research Ins| Thailan, #N/A | #N/A 'L 1 0 0
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20132022 20182024*
Field | Rankin Field | Rankin
Weightg by Weighte by
Country Scholar| Citation] Scholar| Scholar| Citatior] Scholar
Author Affiliation | Regior Output| Impact| Output| Output| Impact| Output
Universidad
Bolaridartinez, Autonoma de|
Omayra Citlalli| Luis Potosi | Mexico| #N/A | #N/A 'L 1 1.04 0
Cheawchanlert| Kasetsart
Pattsarun University Thailan, #N/A | #N/A 'L 1 0 0
Vidyasirimedt
Institute of
Chinantuya, Science and
Wachirawit Technology | Thailan| #N/A | #N/A 'L 1 0 0
Fuangthong, | Chulabhorn
Mayuree Research Ins| Thailan, #N/A | #N/A 'L 1 0 0
Rensselaer
Koffas, Mattheq Polytechnic | United
A.G. Institute States | #N/A | #N/A 'L 1 1.44 0
Malla, Ashwini | Ltd. - #N/A | #N/A 'L 1 1.04 0
Napathorn, Suq Chulalongkor
Chanprateep | University Thailan, #N/A | #N/A 'L 1 0.95 0
Phatinuwat, Chulabhorn
Kamonwan Graduate Ins{ Thailan| #N/A | #N/A 'L 1 0 0
Vidyasirimedt
Institute of
Science and
Phonbuppha, J Technology | Thailan| #N/A | #N/A 'L 1 0 0
Pongtharangku Mahidol
Thunyarat University Thailan  #N/A | #N/A 'L 1 0 0
Shandong
Prabhakaran, | University of
Pranesha Technology | China #N/A | #N/A 'L 1 0 0
Rattanaporn, | Kasetsart
Kittipong University Thailan| #N/A |  #N/A 'L 1 0 0
Vidyasirimedt
Institute of
Sutthaphirom, | Science and
Chalermroj Technology | Thailan| #N/A | #N/A 'L 1 0 0
Vimolmangkan| Chulalongkor
Sornkanok University Thailan #N/A | #N/A 'L 1 1.04 0
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Synthetic Biology
Direct Annual Economic Impact
(Range, $ Trillion)
Total = $1.7 Trillion — $3.4 Trillion

Human Health and Performance 0.5 _ 1.2

Agriculture, Aguaculture, Food 0.8 1.2
Consumer Products and Services 0.2 0.7
Materials and Energy Production 0.2 . 0.3
Other 0.1
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Deal Count by Industry (1H: 2021)
Health and Medicine _
Food and Nutrition _
Agriculture - 6
Software - 4

Automation and Hardware - 4
Multi-sector Applications . 3
Materials . 3
DNA Synthesis . 3
Organism Engineering . 2
Gene Editing . 2
Energy and Environment . 2
Chemicals . 2
Protein Engineering I 1

Genome Engineering I 1

Consumer Goods I 1
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Sana’s platforms, technology, and programs

Pipeline poised to deliver multiple clinical data readouts over next several years

Product Candidates

Mechanism

@ IND filing
Clinical data

Potential Clinical Milestones
Potential Indications 2023 2024

$C291 (HIP)

CD19-targeted allo CAR T

NHL/ALL/CLL

HIP primary islet cells! Type 1 Diabetes [ ]
S5C291 (HIP) CD19-targeted allo CAR T Autoimmune [ ]
SC262 (HIP) CD22-targeted allo CAR T NHL/ALL/CLL .
SC451 (HIP) Stem-cell derived pancreatic isletcells Type 1 Diabetes
SC379 Glial progenitor cells PMD, HD, SPMS
SC255 (HIP) BCMA-targeted allo CAR T Multiple Myeloma
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