- %e [
CLEAN PAPER

/\'/\

WHAT THE PAPER SAYS - WHAT IT DOESN'T - WHY IT MATTERS

Synthetic cell kan t6 feed, grow ati divide — serious
step, sugbon ki 1 se life built from scratch

University of Minnesota team royin fatty droplet pélii ~90,000-base genome t6 feed, copy DNA, grow,
divide across five generations, pélii introduced beneficial mutation spreading by selection. Eyi jé genuine
advance ninii building cells from defined, purified parts. Siigbon ko tii peer-reviewed; ko le make own
protein machinery tabi run own metabolism, parts jé purified biological molecules, ki i se simple chemicals
assembled from scratch; ati — ninii own words authors — selection ki i se spontaneous Darwinian
evolution. Clean version ki i se ‘first living cell built from non-living matter.’

Written by Lucio Vaglio - Cross-checked by Laura Nesso - Edited by Michele Renda - Figures by Laura Nesso and
Nova Vela - Al-assisted, human-reviewed

Paper: A Chemically Defined Synthetic Cell Capable Of Growth And Replication, Nathaniel J. Gaut, Christopher Deich, Brock
Cash, Tanner Hoog, Aaron E. Engelhart, Katarzyna P. Adamala, Preprint (not peer-reviewed) — University of Minnesota



THE CLEAN PAPER synthetic biology

Itan “first synthetic seeli”, ti a yo aseju kuaro to si ku si
droplets

Headlines t6 wa yi itan yii kd dld gan-an: first synthetic seeli in the world peld complete life cycle, life built 14ti
non-living matter, “Sputnik moment” fin biology. iwé iwadii t6 wa 1abé r¢ daké si i, 6 si honestly interesting
ju slogans lo. egb¢ kan ni University of Minnesota royin microscopic fatty droplet — irti greasy bubble ti seeli
membranes se lti ind r¢ — t6 carry genetic instructions kan, ti 6 1¢ feed nipa fusing pelt smaller supply droplets,
copy instructions nda, grow, ati split si daughter droplets koja several rounds. Nind iddnwo kan, helpful change
kan nind instructions spread kojd population nitori droplets t6 carry r¢ reproduce faster.

Eyi jé gidi advance ni specific, honest sense: building cell-like &to 1ati bottom up, l4ti known parts, ati making
basic moves of seeli cycle run together ni place kan. Sugbdn 6 tin jé preprint ti ko tii pass peer review, ati —
nind words awon olukowé finra won — ki 1 se self-sufficient organism, ki i si se spontaneous Darwinian evolution.
Clean ¢da ki 1 se “life was created lati scratch.” o} jé: fun first akoko, oluwadii run full cell-cycle routine inside
fully defined synthetic droplet using purified biological parts.

SpudCell: evidence chain, not a hero cell

The result is a controlled, defined synthetic system with cell-cycle behaviours. The boundary matters as much as the achievement.

DEMONSTRATED IN THE PREPRINT

Feeds by fusion Copies DNA Grows and splits Selection can act
supply droplets bring in fresh Phi29 enzyme replicates the five-cycle assay uses an introduced faster-feeding
material —> genome = mechanical division =  variant spreads

STILL REQUIRES OUTSIDE SUPPORT

Purified machinery Supply droplets Division has two levels Gene-driven split still
ribosomes and enzymes are small molecules, lipids and mechanical cycle vs needs help
supplied fresh parts gene-driven add-on

streptavidin + linker added by
hand

Do not merge these:  The repeated five-generation result used a reliable
mechanical split.

The more cell-like gene-driven split was separate, lower-yield and
externally assisted.

BOUNDARY

Reconstituted cell-cycle behaviours in a defined synthetic system; not an autonomous living cell.

Also not shown: simple chemistry assembled from zero, spontaneous Darwinian evolution, or robust genome inheritance.

Original diagram — The Clean Paper - CC BY 4.0

eri chain, ki i se hero seeli. Top row ni ohun ti iwé iwadii demonstrate: defined droplet ti feed, copy genome,
grow, divide across five generations, pelu introduced beneficial change t6 spread by selection. Middle row ni
ohun ti 6 si need lati outside: purified ribosomes ati enzymes, supply droplets, ati — fun gene-driven division —
extra ingredients added by hand. Bottom row ni aala: eyi jé reconstituted cell-cycle ihuwasi ninu defined
synthetic eto, ki i se autonomous living seeli, ki i si se spontaneous evolution.
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Original diagram — The Clean Paper CC BY 4.0

Ohun ti awon olukowé se

Bére peld container. Synthetic seeli jé liposome — droplet ti fatty film ird kan nda ti gidi seeli ni yi ki. Nind re,
egbé fi nnkan méji si: set of genetic instructions, ati miniature kit fiin reading them ati building prétini.

Instructions jé genome t6 t6 90,000 DNA letters (90 kbp), split across seven small loops (plasmids). Protein-
building kit nda ki i se invented lati nothing. O jé defined mix ti purified working parts taken ldti biology —
ribosomes, enzymes ati rest of protein-synthesis machinery — assembled ni known amounts. (Nind field, recon-
stituted fully specified mixture yii ni a i p¢ ni PURE. “Chemically defined” nibi timo si every ingredient known

ati measured, ki 1 se pé a built r¢ 14ti simple chemicals.)
Pelud droplet yii, awon olukowé fi han pé 6 I¢ run basic steps of seeli cycle. Won se linked things mérin.

AkSk6, wén mi un feed itself. Droplet gba fresh ohun &lo nipa fusing peld smaller supply droplets (“feeder”
liposomes). ami ti fi jé ki won fuse jé membrane prétini ti seeli build 14ti own genome r¢ — nitori nda feeding ni
jini seeli funra r¢ switch on, ki 1 se something added by hand each round.

Eléekeji, won mi un copy its DNA, peld borrowed viral copying enzyme (Phi29) encoded ninti genome.
Elé¢keta, won mu un grow ati divide — won si split r¢ ni méji yatd ways, difference t6 matter (wo isale).

Eléekerin, won fi selection han. Won introduce change si genome té mu seeli feed ati grow faster, won si fi han

pé faster seeli out-reproduce others, take over population, especially when food scarce.

Ohun ti won ri

Full cycle run together. Across five “generations,” droplets feed, replicate DNA, grow, divide gégé bi repeating
routine, ki i se separate one-oft demonstrations. Getting steps wonyi to is¢ nind kan naa defined eto, coupled si
seeli own jini expression, ni core esi iwé iwadii.

Feeding ati division lé jé gene-driven. Cell & make prétini té drive own feeding ati — nind separate, lower-yield
demonstration ti si need extra ingredients added by hand — prétini t6 drive own division. Eyi jé step toward &td

t6 run 16ri own instructions dipo experimenter’s hands.

Beneficial change spread by selection. Variant p¢ld stronger “on-switch” fun feeding proétini (si i active promoter)
grow faster, leave si i descendants, ati 1abé scarcity outcompete original. Eyi jé genuine link l4ti genetic change si

reproductive success inside synthetic ¢to.

Inheritance imperfect. Léyin five generations, minority of analysed seeli nikan ni si carry complete set ti gbogbo

s\ 2

seven DNA loops. Sharing genome cleanly ldaarin daughter droplets ko tii reliable.
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Ohun ti 11 run on 1ts own — ati ohun ti ko se bée

Or0 t6 carry weight ju nint headlines ni complete. Nint iwé iwadii, “complete seeli cycle” timo si operational steps
— feed, replicate, grow, divide — reconstituted ati measured together. Ko timo si seeli self-sufficient. Limits mé;ji

matter, awon olukowé si ipo both.

Akok, seeli ko Ié make own protein-building machinery. Ribosomes ati most enzymes are supplied — purified
in advance, fed in — ki 1 se manufactured by seeli. Nind framing awon olukowé, €to ni very limited metabolism,
ko Ie make ribosomes; gidi metabolic independence y60 require much larger genome. Nitori nda droplet run seeli

cycle, sugbdn ko run own biochemistry léti scratch.

Eléekeji, everyday division jé mechanical. Ninu five-generation iddnwo, droplets are split by pushing nipas¢ fine
filter — Ona chosen nitori 6 reliably yield daughters. More cell-like gene-driven division (prétini seeli itself makes
drives split) ni a fi han separately, 6 need extra ingredients 14ti outside (bridging eto: streptavidin ati linker), yield
lower. Awon olukowé explicit pé si i robust, higher-yield, controllable division si need isé — probably synthetic

internal skeleton seeli ko tii ni.

Idi niyen ti figure fi keep kinds of division méji separate: akolé five-generation cycle 1o mechanical split; gene-

driven split promising sugb¢n fragile add-on.

Fluorescence-microscopy sequence lati author-hosted preprint, to fi synthetic seeli elongate, separate si
droplets méji ninu gene-driven division demonstration. Image reproduced at reduced resolution labé fair [0 fun

commentary on division esi; pataki evidence-chain diagram I6ke ya demonstration yii soto lati mechanical
splitting 10 ninu five-generation assay.
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Selection, ki 1 se spontaneous evolution

Selection esi elegant, 6 ye kd ipo precisely. Beneficial change — stronger feeding “on-switch” — mi seeli grow

faster, nitori nda leave si i descendants, change si spread. Eyi jé gidi selection acting on heritable difference.

Stugbdn change naa ko arise on its own. Awon olukowé fi sib¢. Ninti own words won, beneficial mutation ko appear
spontaneously nind population; a introduce artificially, t6 differ 14ti natural Darwinian evolution. Letting mutations
arise on their own ni won name as future is¢. Nitori nda: selection ati competition fiin resources, yes. Open-ended,

spontaneous evolution, not yet.

Ohun ti eyi ko fi eri mule

- Ko fi seeli created 14ti non-living chemistry han. Parts jé purified biological components — ribosomes ati
enzymes lati living organisms, viral copying enzyme — assembled sind defined droplet. “Chemically defined”
tdmo si fully specified, ki 1 se synthesized lati scratch; Figure 1 iwé iwddii finra r¢ describe seeli as assembled
lati individually purified natural components.

» Ko fi self-sufficient organism han. Cell ko le make own ribosomes tabi run own metabolism; 6 depend on
supplied machinery ati feeder droplets.

- Ko fi spontaneous evolution han. Beneficial mutation introduced by oluwddii, ki i se generated by &to.

- Ko fi robust inheritance han. Minority of seeli nikan retain full genome 1¢yin five generations.

« Ko fi cell-driven division gégé bi standard ona is¢ han. Repeating five-generation cycle rely on mechanical
splitting; gene-driven division lower-yield ati externally assisted.

. Ki i se peer-reviewed. Eyi jé preprint; gégé bi reporting Science, Cell reject 18, peer review reportedly

underway elsewhere. Treat specific numbers as provisional.

Bawo ni eri se lagbara t6?

Fin central engineering claim, éri taara ati substantial. Awon olukdwé report operational steps of seeli cycle
running together inside defined synthetic droplet, coupled si €to own jini expression, repeated across several cycles.

Claim bounded, testable, supported by quantified demonstrations, even though isé si preprint.

Lack of metabolic independence ati spontaneous evolution ko ye kd treat as failed tabi low-confidence claims.
Awon olikowé ko claim capabilities wonyi: wén explicitly describe them as absent tabi future targets. Wén jé

important boundaries 16ri ohun ti “complete seeli cycle” timo si, ki 1 se ¢ri against esi actually reported.

JERP RN

Main uncertainty nitori nda ki i se boya iwadii create autonomous life; 6 jé how robust ati reproducible reported
engineering performance y6o fi éri mule. Titi peer review ati independent replication, treat exact generation counts,

genome-retention fraction, division yields as provisional. Appropriate igbékelé profile: ldgbdra fiin demonstrated
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integration of cell-cycle operations, lower ftin precise performance isiro afojisun, outside scope fiin claims of life,

self-sufficiency tabi spontaneous evolution.

Ohun ti public-facing itan fi kin un — ati ki 16 dé€ ti 6 matter

Gap interesting nibi ki 1 se 1daarin iwé iwadii ati reality. O wa ldadrin iwé iwadii ati package built around it.
A N1Y

Manuscript finra r¢ careful ni aala yii; overclaim ewu appear nigba ¢si compressed si “living seeli,” “self-sufficient
seeli,” tabi “life 14ti scratch.” Correcting akolé overreads yii differ 1ati downgrading iwé iwddii fin claims ti ko

make.

Manuscript ede measured. O call isé step toward minimum components needed fin life, se€ se “chassis” fin
future eto, “foundation ftn fully artificial organisms” — 6 si hedge big applications pelt words bi ultimately ati le.
University of Minnesota press release lead dipo peld “the world’s first synthetic seeli peld a complete life cycle”
t6 “le revolutionize” biology, describe seeli as built 14ti non-living components, list applications across medicine,

ohun ¢10, industry. Caveats wa — stigbon won dé I€yin breakthrough frame, nibi ti won ko 1¢ act as brake mo.

Ko sineed lati assume bad faith. Sharing esi sd4ju peer review I¢ legitimate, even generous: 6 j¢ ki labs mii examine

I

0na, try replicate sooner, reason ti onkowé give. Rejection lati high-profile journal ko mean is¢ weak — ambitious,

LN

retraction-risk esi genuinely hard to place, fear of being scooped gidi. Pressures yii eniyan, understandable.

Stugbdn precisely nitori communication loud, 6 si arrive sddjii peer review, duty of precision goes up, not down.
Order ni koko. Press release choose maximal reading first, add aala later. Clean ¢da se opposite: ip0 eri ati status
first, then ambition. Habit yen — ¢ri ati status sd44ju ambition — jé nikan reader ¢ carry si next “breakthrough,”

ki 1 se yii nikan.

Akotan kedere

University of Minnesota egbé royin fully defined synthetic seeli: fatty droplet peld ~90,000-base genome ati
purified protein-building ¢to, t6 feed by fusing peld supply droplets, copy DNA, grow, divide across five gen-
erations. Wén fi han pé beneficial genetic change ti oluwadii introduce spread nipas¢ population by selection, ati
pé feeding ati division both I¢ gene-driven. Parts jé purified biological components assembled sind defined éto, ki
i se chemistry built 14ti scratch; seeli ko 1&¢ make own ribosomes tabi run own metabolism; routine five-generation
division mechanical, gene-driven division lower-yield, externally assisted; beneficial mutation introduced, ko arise

spontaneously; inheritance full genome imperfect. Work jé preprint, ko tii peer-reviewed.

Ayewd l4isi asejil

Ohun ti iwé iwadii fi han: Defined synthetic droplet ti feed (via genetically encoded fusion peld supply droplets),
replicate ~90 kbp genome, grow, divide across five generations; separate demonstration of gene-driven division;
selection of introduced beneficial mutation, including competition 14bé scarce resources.


https://twin-cities.umn.edu/news-events/worlds-first-synthetic-cell-complete-life-cycle-could-revolutionize-biological
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Ohun ti si provisional pending peer review: Exact generation counts, division yields, fraction seeli retaining full

genome; robustness ati reproducibility of full cycle across laboratories.

Ohun ti ko fi han: Cell built 14ti non-living chemistry; self-sufficient organism; spontaneous mutation/open-ended
Darwinian evolution; robust genome inheritance; cell-driven division as standard Ona is¢; readiness of iseglin/ohun

¢lo/industrial applications in press ohun ¢lo.

Main limitations: No peer review yet; no metabolic independence (ribosomes/enzymes supplied); akolé cycle 10
mechanical division; gene-driven division lower-yield, needs added components; imperfect genome inheritance.

Confidence wo ni gbogbogho reader ye ki 6 ni? Reasonably high ni central engineering ési: onkowé run
operational steps of seeli cycle together inside defined synthetic droplet, though is¢ awaits peer review. Medium-
to-low igbékelé nind precise generation counts, division yields ati inheritance rates until review/replication. iwé
iwddii ko claim eto living, self-sufficient tabi self-evolving; won jé scope boundaries, ki 1 se low-confidence awari.

Ipo t6 ye: impressive step nind building seeli 1ati known parts, ki i se creation of life.

Awon atunse léyin itéjade

- Alayé - 2026-07-23

A clarify confidence framing: living, self-sufficient ati self-evolving cells wa outside claims paper, ki i
se low-confidence findings. Assessment central engineering result unchanged.

Awon orisun

Gaut, Deich, Cash, Hoog, Engelhart & Adamala — ‘A Chemically Defined Synthetic Cell Capable Of Growth And
Replication’, author-hosted preprint (not peer-reviewed), 2026
https://biotic.org

Science — news coverage of the synthetic-cell preprint (2026)
https://doi.org/10.1126/science.zwa8dvz

University of Minnesota — press release
https://twin-cities.umn.edu/news-events/worlds-first-synthetic-cell-complete-life-cycle-could-revolu
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