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[ Transition awards £14.5m ]

Engineering Biology Miossion
Hubs and Mission Awards: £100m
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= ST HE(Genome editing), ZFE] 7|8t T2 (in silico) AlZ2[0]
M 712, Evo2et 22 thd {22 (large language model, LLM)E 7|gto 2
St Hto|@ T H|0|M 22 (bio-foundation model)2l SHOZ, EH PE ME

—
Ol Z5t HASIH M2R2 7|s& Foist= g dEst 710l

Al jtElag(desig throughput)% efeh o QUL
A

Bt 0|9t 22 Y e J|Z=o| HELZ (breeding)Ol

ge Lt &
evolution) &AL 2 M W2 M7 A|ZHdesign time)2 2 A|ABIS 7oie 4
QUCH olof| 2t HIo|E] 712t MA|(data-driven design) 22 o M2

of ZOfe| £ 7| 2 O5 et 7hs40| At

—

Constraint-based
modeling

vi
Network } i : \2

analysis ?  Database

Data-driven
design

Continuous
/ evolution
-

 Directed evolution

In vivo design
AAGGCTG

4:__::)7 TTCGTGT
Circuit — @

Design throughput (population size)

design
In silico jEreeding
O Simulation Eomo—
ombinatorial design
Organismal f) 9
engineering In silico . .
Feature selection design Traditional design
- Synthetic Design time (generations)
building block

[12! 1] ZEFE 7|8t 22 (in silico) ¥
MM W ZE(in vivo) 2ol 7|utst st ME s C|xtol

Anna Matuszynska et al., Synthetic Biology, 2024; Simeon D Castle et al., Nature Communications, 2024
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tet=(druggable compound)t 22 TEIPHK| S29| Mt HA| ety Est

H
HHE 252 g, QM YL ST S AXIL0{2/SHe 0p0| 2 2H}

>

o

72t X2 HIE St = H20| =& QICE XZ71X]9] OF0| 2 2Ht0|
T2 22 HIEA G (untargeted) Y40l AZSHRACE CHEZQ! 0|2

= M2
HMEX I 2HH0|2E|A(probiotics) AHE, 25 U A0|eE & MEEat 7HY

rr oo

(lifestyle intervention), £ 23 0|A&(fecal microbiota transplant, FMT)

ﬂJIO

&¢t 00| 2 2Ht0|z HA| HRLIE|S| HISO|H 0]4] &4l SO| QAT

O
—

Microbiome-directed interventions

! :

Untargeted Targeted

Drugs
selectively
targeting
microbes

Engineered

commensals

Bacteriophage

therapy

therapy

[2% 2] ofo|2 2H}O|E EFZY X2 A|

Yong Fan and Oluf Pedersen, Nature Reviews Microbiology, 2021

(] J2Lt O 2 HEFR TN 24 A1 S Soll, 282 REoh= 00|32 2H0|Z
2 E8 7|52 oLt Hroh= S01H o)z HRLIEIS gdst= Aoz
SFOIE|RACE Ofof| w2t A R 0] E 82 A ARSSH= BA 7|8 H2Y
(targeted approach)2l E240| K< F24=11 UCt

SR N el BN MO 2=, S D=2 XL FHLl &+H0] St
El 7158 OIS RISk WA, e FHLHOIM 21 |TKM|IE HESH= o1F |
M HE(in situ genome editing) 7 [£10] U} 01221, %= E0[F 0 = XfEsh= HiE2|

QUIR|E & EF 01dE &S Motz 7 |= SEot 22 2Ed| S+ S0[Ck
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/-
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[2% 3] Oro| 22 HLO|F AK|L{ofZ

Build

Microbiome
engineering

Test
Learn

Michaeline B. N. Albright et al., The ISME Journal, 2021

AC 2= Chefot DEP|E(Q] HA] X2 A S JHE (Build)oto, HIEFRTA| A7

off L= Y 2 0102 2HI0|Z2| Y S HotAIF |1 (Test), %39 7
s

n

88 "WItsts ot S HAM(Learn), ZIXSHE XEXE

MEA *éﬁl(Design)ﬁfE AT2| 7 At 00| 2 2H}0|= 7|8t X=X 20k

JOI*

o
95| ol2{et #H X 2NQ 43 7tsds 7ts0hes

N eiE K= A 2
Oto| 2 ZHEO0|B9| ‘HX MEHX|R|(target niche)ofl &= ML MA|ef, olof w2
S 05 = U= AXLoY 2HO| 1= o0 FH ULk

AX|Z H|IE0IM gAlo 2 28&|1 Q= 7|EC| L 2HE0|2E|A(probiotics) MIZEE
HE| HEX| 20l 2RISR gbs 22 TV LIEHEX| 8Lt M colonization)
EX| gf= BHIE EORICE O[2{3t SIS S 5517 | 2I6f, HY T2H[0|QEIA =

H2 O0|22HI0|z HA X=X 72 20| TS X1 QLY.

Haosheng Shen et al., Cell, 2025



A 2ol= SR L Eet X2 A S UoiAZ] =, B[ (hasal cavity)S

I:‘ [ =
Soll TS HEAZ = 7Ho| M2 IHEAS 22 (proof of concept model)
=

HIAI=|RACHHaosheng Shen et al,, Cell, 2025). A7t 22| Matthew Wook

Chang uls= HHEIR O|Z QI8H Lactobacillus plantarum #3E AIX|L|o{2IsH
A2 XA 5 2E(appetite-regulating hormone)2! Leptin, BDNF, a-MSH et
g UolAZom, sheh @2| |2 L T (intranasal delivery)E Sdf /0l =
EFS WIS, H|BEAF DM CHAL E3 HolE RESH= O HSUCE

o2t ZE QlX|LIoR S 78t 7Y 2 A2 ‘0= otE Or0[3 2HI0|Z K=

H|(Advanced Microbiome Therapeutics, AMT)'2H= JHE O 2 &Fat2| 1 QICtH
(Ruben Vazquez Uribe et al., Trends in Endocrinology and Metabolism,
2024). AMTE =32 CHAL & oS KXok, o|of et EF K2 2XS
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Ruben Vazquez-Uribe et al., Trends in Endocrinology and Metabolism, 2024
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