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Synthetic cell feed godhu, guddata f1 qoodamu -

serious step dha, garuu life scracch irraa ijaarame miti

Gareen University of Minnesota fatty droplet genome ~90,000-base gabu, feed godhu, DNA
copy godhu, grow fi divide godhu generations shan keessatti report godha; beneficial mutation
researchers introduce godhan selection’n babal’ata. Kun defined, purified parts irraa cells ijaaruu
keessatti advance dhugaa dha. Garuu peer-reviewed hin taane; protein machinery ofii hin tolchu
yookaan metabolism ofii hin run; parts purified biological molecules dha, simple chemicals scratch
irraa miti; authors jecha isaanii keessatti selection spontaneous Darwinian evolution miti. Clean
version 'first living cell non-living matter irraa built’ miti.
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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Cash, Tanner Hoog, Aaron E. Engelhart, Katarzyna P. Adamala, Preprint (not peer-reviewed) — University of Minnesota
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Seenaa “sinteetikii seelii jalqabaa”, droplets qofatti deebi-

famee

Headlines baay’ee guddoo dha: sinteetikii seelii guutuu jireenya marsaa qabu kan addunyaa jalgabaa,
jireenya non-living barbaachisaa irraa ijaarame, “Sputnik yeroo” baayoloojii’f. Barruu jala jiru tas-
gabbaa’aa dha — fi slogans caalaa dhugumaan nama hawwata. Gareen University of Minnesota mi-
croscopic fatty droplet — gosa bubble zayitaa seelii membranes irraa ijaaraman fakkaatu — genetic
instructions tokko gabu fi supply droplets xixiqqoo waliin ffayyadamuun “nyaata” fudhatu, instruc-
tions sana copy godhu, guddata, daughter droplets ta'ee qoodamu, rounds hedduu keessatti, gabaasa

Kun addaa fi honest sense keessatti advance dhugaa dha: seelii-fakkaataa sirna beekamaa kutaalee
irraa bottom-up ijaaruu fi basic cell-cycle moves bakka tokko keessatti waliin akka hojjetan
gochuu. Garuu barruu duraa gamaaggama ogeessotaa hin dabarre illee dha; barreessitoota ofii
isaatiin, of danda’u uumama lubbuu gabu miti, spontaneous Darwinian evolution miti. ibsa ifaa
“jireenya scratch irraa uumame” miti. Inni: yeroo jalqabaaf researchers guutuu cell-cycle routine
guutummaatti defined sinteetikii droplet keessatti, purified biological kutaalee fayyadamuun, waliin
hojjachiisan.

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

Ragaa chain dha, hero seelii miti. Row gubbaa barruun demonstrate godhu: droplet nyaata murtaa'e fudhata,
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selection’'n babal'ata. Row gidduu wanta ala irraa ammallee barbaadu: purified ribosomes fi enzymes, supply
droplets, fi gene-driven division'f extra wantoota bu'uuraa experimenter’'n dabalamu. Row jalaa daangaa dha:
kun defined sinteetikii sirna keessatti reconstituted cell-cycle amala dha, autonomous living seelii miti,
spontaneous evolution miti.

Original diagram — The Clean Paper CC BY 4.0

Barreessitoonni maal godhan

Container irraa jalgaban. Sinteetikii seeliin liposome — droplet fatty film seelota dhugaa marsu
waliin gosa wal-fakkaatuun marfame — dha. Keessatti wantoota lama kaa’an: genetic instructions
fi kit xiqqaa isaan dubbisee pirootiinota ijaaru.

Instructions genome DNA letters naannoo 90,000 (90 kbp), xiqqaa loops/plasmids torba keessatti
goodame dha. Protein-building kit scratch irraa invented miti. Inni mix defined purified working
biological kutaalee — ribosomes, enzymes fi machinery pirootiinii synthesis — amounts beekamoo
keessatti assembled dha. Damee keessatti mixture reconstituted, guutummaatti specified kun PURE
jedhama. “Chemically defined” jechuun ingredient hundi beekamaa fi safarame dha; salphaa chem-
icals irraa ijaarame jechuu miti.

Droplet kanaan cell-cycle basic tarkaanfiiwwan hojjachuu danda’uu agarsiisan. Wantoota walitti hid-
hatan afur godhan.

Tokkoffaa, akka of nyaachisu godhan. Droplet maateriyaalii haaraa xiqqaa supply droplets (“feeder”
liposomes) waliin ffayyadamuun fudhata. Mallattoo fiyuushinii dandeessisu membrane pirootiinii
seelii'n genome isaairraaijaaru dha — feedingjiinota seelii ofii isaatiin switch-on ta’a, experimenter’n
round round hunda hin dabalu.

Lammaffaa, genome keessatti encoded viral copying enzyme (Phi29) borrowed fayyadamuun DNA
copy godhan.

Sadaffaa, akka guddatanii qoodaman godhan — split gosa lama fayyadaman, garaagarummaan kun
barbaachisaa dha.

troduce godhan; seelota saffisaan kun kanneen biroo caalaa offspring dhiisanii garee uummataa
keessatti ol-aantu, keessumaa food scarce yeroo ta’u.

Maal argatan

Marsaa guutuun waliin hojjetti. “Generations” shan keessatti droplets feed, DNA replicate, grow fi
divide routine irra deddeebi'amu ta’een hojjetan, adda one-off demonstrations qofa osoo hin taane.
Tarkaanfiiwwan kana sirna defined tokko keessatti, jiinii expression seelii ofii isaa waliin coupled,
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hojjechiisuun core bu’aa barruu dha.

Feeding fi division jiinota’n sochii ta’'uu danda’u. Seelii pirootiinii feeding isaa sochii godhu ofii
jjaaruu danda’a; demonstration addaa, yield gadi-aanaa, extra wantoota bu'uuraa experimenter’n
dabalamu barbaadu keessatti division ofii sochii godhu pirootiinii illee ijaara. Kun sirna instructions
ofii isaa irratti caalaatti hirkatu gara fuulduraatti tarkaanfii dha.

Inheritance perfect miti. Generations shan booda seelota analysed keessaa minority qofa plasmids
torba hunda guutuu set qaba. Genome daughter droplets gidduu ifaa qooduun reliable ammallee
miti.

Maal ofumaan hojjetaa — maal hin hojjenne

Headlines keessatti jecha ulfaatu guutuu dha. Barruu keessatti “guutuu seelii marsaa” jechuun
operational tarkaanfiiwwan — feed, replicate, grow, divide — waliin reconstitute fi safarame ta’an
jechuu. Seelii of danda’u jechuu miti. Daangaalee lama barbaachisaa dha; barreessitoonni lamaan
ifatti jedhu.

Tokkoffaa, seelii protein-building machinery ofii ijjaaruu hin danda’u. Ribosomes fi enzymes hed-
duun supplied — dura purified fi fed in — dha, seelii’'n ofii hin manufacture. Sirna metabolism baay’ee
limited gaba, ribosomes hin tolchu; dhugaa metabolic walabummaa genome baay’ee guddaa bar-
baada. Kanaaf droplet seelii marsaa raawwata, garuu biochemistry isaa scratch irraa ofumaan hin
raawwii.

Lammaffaa, everyday division mechanical dha. Five-generation yaaliiwwan keessatti droplets fine
filter keessa dhiibuun split godhamu — mala daughters reliably uumu. Seelii-fakkaataa, gene-driven
division (pirootiinii seelii'n ijaaru split sochii godhu) addaan agarsiifame dha, outside extra wantoota
bu’uuraa (bridging sirna: streptavidin fi linker) barbaada, yield gadi-aanaa. Barreessitoonni jabaataa,
higher-yield, controllable division ammallee hojii barbaada, probable sinteetikii keessaa skeleton
seelii amma hin qabne, jedhu.

Kanaaf fakkii division gosa lama addaan qaba: mata-duree five-generation marsaa mechanical split
fayyadama; gene-driven split promising garuu fragile add-on dha.
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Fluorescence-microscopy sequence author-hosted barruu duraa irraa, sinteetikii seelii dheeratee gene-driven
division demonstration keessatti droplets lama ta'ee adda ba'u agarsiisa. Image reduced resolution irratti
fayyadama hagaa commentary'f reproduced; evidence-chain diagram gubbaa demonstration kana mechanical

splitting five-generation assay keessatti fayyadame irraa adda baasa.

Kate Adamala, Adamala Lab Fair use

Selection, spontaneous evolution miti

beneficial mutation garee uummataa keessatti spontaneously hin argamne, artificially introduced
ture; kun natural Darwinian evolution irraa adda. Mutations ofumaan akka uuman gochuun fuul-
dura hojii jedhame. Kanaaf: selection fi resource competition, eeyyee. Banaa-ended, spontaneous
evolution, ammallee miti.


https://biotic.org
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Kun maal hin mirkaneessu

Seelii non-living chemistry irraa uumame hin agarsiisu. Kutaalee purified biological kutaalee —
ribosomes, enzymes living uumamoota lubbuu gaban irraa, viral copying enzyme — defined
droplet keessatti assembled. “Chemically defined” guutummaatti specified jechuu, scratch irraa
synthesized miti; Fakkii 1 barreessitoonni ofii seelota individually purified natural kutaalee irraa
assembled jedha.

Of danda’u uumama lubbuu gabu hin agarsiisu. Seelii ribosomes ofii hin tolchu, metabolism ofii
hin raawwii; supplied machinery fi feeder droplets irratti hirkata.

Spontaneous evolution hin agarsiisu. Beneficial mutation researchers introduce godhan.
jabaataa inheritance hin agarsiisu. Generations shan booda minority qofa guutuu genome qaba.
Istaandaardii adeemsa hojii division cell-driven miti. Repeating five-generation marsaa mechan-
ical splitting irratti; gene-driven division lower-yield fi externally assisted.

gamaaggama ogeessotaa keessa darbe miti. barruu duraa dha; Saayinsii gabaasuu akka jedhu
Seelii irraa didame ture, gamaaggama ogeessotaa bakka biraa underway jedhama. Addaa lakkoof-
sota provisional ta’anii ilaalamuu gabu.

Ragaan hammam cimaa dha?

Central engineering himannaa irratti ragaa kallattii fi substantial dha. Barreessitoonni operational
tarkaanfiiwwan seelii marsaa defined sinteetikii droplet tokko keessa waliin raawwatan, sirna jiinii
expression ofii isaa waliin coupled, cycles hedduu keessatti repeat godhan gabaasa godhu. Himannaa
bounded, testable fi quantified demonstrations'n supported dha, vaikka hojii barruu duraa ta'ee jira.

Metabolic walabummaa fi spontaneous evolution dhabuu “failed himannoowwan” yookaan low-
amanamummaa himannoowwan akka hin ilaalamne. Barreessitoonni capabilities kana hin
himannaa godhan: absent yookaan fuuldura galmoota akka ta’an ifatti ibsu. Isaan boundaries
“guutuu seelii marsaa” asitti maal akka jedhu irratti, gabaafame bu’aa against ragaa miti.

Ijoo shakkii kanaaf autonomous jireenya uumameefi miti; gabaafame engineering raawwii hammam
jabaataa fi reproducible ta’a jedhudha. gamaaggama ogeessotaa fi walaba replication dura sirrii gen-
eration counts, genome-retention fraction fi division yields provisional dha. Amanamummaa profile
sirrii: demonstrated integration cell-cycle operations irratti cimaa; sirrii raawwii tilmaamota irratti
gadi-aanaa; jireenya, self-sufficiency, spontaneous evolution himannoowwan scope ala.

Public—facing seenaa maal dabala — maaliif barbaachisaa

dha

Gap nama hawwatu barruu fi reality gidduu miti. Barruu fi package naannoo isaa ijaarame gidduu

N1}

dha. Manuscript ofii daangaa kana irratti careful dha; overclaim balaa bu’aa “living seelii,” “of danda’u
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seelii,” yookaan “jireenya irraa scratch” jechuun compress yeroo godhamu mul’ata. mata-duree over-
reads kana sirreessuun barruu himannoowwan inni hin godhin irratti downgrade gochuu irraa adda.

Manuscript afaan safarame dha. Hojii xiqqaa kutaalee jireenya’f barbaachisan gara fuulduraatti
tarkaanfii, fuuldura sirnoota’f danda’amaa “chassis”, “foundation for guutummaatti nam-tolchee
uumamoota lubbuu gaban” jedha — fayyadamoota guddoo ultimately, may fakkaatan hedges waliin.
University of Minnesota press gadhiisuu garuu “world’s jalgabaa sinteetikii seelii waliin a guutuu
jireenya marsaa” “could revolutionize” baayoloojii jechuun jalgaba, seelii non-living kutaalee irraa
built jechuun ibsa, medicine/maateriyaalota/industry fayyadamoota tarreessa. Caveats jiru — garuu

breakthrough frame booda dhufu.

Hamaa faith assume gochuun hin barbaachisu. Buaawwan gamaaggama ogeessotaa dura share
gochuun legitimate fi generous ta'uu danda’a: labs biroo malleen ilaalu fi saffisaan reproduce yaalu
dandeessu. High-profile journal rejection hojii dadhabaa jechuu miti; ambitious buaawwan place
gochuun rakkisaa, being scooped fear dhugaa dha. Pressures kun namaa fi understandable dha.

Garuu communication baay’ee loud fi gamaaggama ogeessotaa dura waan dhufeef duty sirrummaa ol
ka’a. Order’'n qabxii dha. Press gadhiisuu maximal dubbisuu jalgaba, daangaalee booda dabala. ibsa
ifaa faallaa: ragaa fi status jalgaba, ambition boodarra. Habit “ragaa/status dura ambition” dubbisaan
breakthrough itti aanu irratti fayyadamuu danda’a.

Cuunfaa gabaabaa

Gareen University of Minnesota guutummaatti defined sinteetikii seelii gabaasa godha: fatty droplet
genome ~90,000-base fi purified protein-building sirna gabu, supply droplets waliin ffayyadamee
feed godha, DNA copy godha, guddatee qoodama generations shan keessatti. Beneficial genetic
fi division jiinota seelii ofii isaatiin sochii ta'uu danda'uu agarsiisan. Kutaalee purified biological
kutaalee defined sirna keessatti assembled dha, scratch salphaa chemistry miti; seelii ribosomes
ofii hin tolchu yookaan metabolism ofii hin raawwii; routine five-generation division mechanical
dha, gene-driven division lower-yield fi externally assisted; beneficial mutation introduced dha,
spontaneously hin uumamne; full-genome inheritance imperfect dha. Hojichi barruu duraa dha,
gamaaggama ogeessotaa keessa darbe hin taane.

Sakatta’a ifaa

barruun maal agarsiisa: Defined sinteetikii droplet genetically encoded fiyuushinii supply droplets
waliin feed godhu, ~90 kbp genome replicate godhu, grow fi divide godhu generations shan keessatti;
adda gene-driven division demonstration; introduced beneficial mutation selection jalatti, scarce
resources competition dabalatee.

gamaaggama ogeessotaa dura waan provisional ta'e: Sirrii generation counts, division yields,
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guutuu genome retaining seelota fraction; laboratories gidduu robustness/reproducibility guutuu
marsaa.

Waan hin agarsiifne: Seelii non-living chemistry irraa built; of danda’'u uumama lubbuu qabu; spon-
taneous mutation/banaa-ended Darwinian evolution; jabaataa genome inheritance; istaandaardii
cell-driven division; yaalaa/maateriyaalota/industrial fayyadamoota press maateriyaalota keessatti
tarreeffaman readiness.

Daangaawwan ijoo: gamaaggama ogeessotaa hin jiru; metabolic walabummaa hin jiru (ribo-
somes/enzymes supplied); mata-duree marsaa mechanical division fayyadama; gene-driven division
lower-yield fi added kutaalee barbaada; genome inheritance imperfect.

Dubbisaan waliigalaa amanamummaa hammam qabaachuu gaba? Central engineering bu’aa
irratti reasonably ol-aanaa: barreessitoonni operational tarkaanfiiwwan seelii marsaa defined
sinteetikii droplet keessatti waliin raawwatan, gamaaggama ogeessotaa ammallee eeggatu illee.
Sirrii generation counts, division yields, inheritance saffisoota irratti medium-to-low hanga
gamaaggama ogeessotaa/replication. barruun sirna living, of danda'u, yookaan self-evolving dha hin
himannaa godhu; isaan scope boundaries dha, low-amanamummaa argannoowwan miti. Stance
sirrii: beekamaa kutaalee irraa seelota ijaaruu keessatti impressive tarkaanfii — jireenya creation
miti.

Fooyya'iinsa maxxansa boodaa

- Ibsa dabalataa - 2026-07-23

Confidence framing ifa goone: living, self-sufficient fi self-evolving cells paper claims keessaa ala,

Maddoota

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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