- %e [,
CLEAN PAPER

/—Y\

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

MOt “té bao” tong hop c6 thé an, 16n va
phan chia — budc tién nghiém tuc, nhung
khong phai sy song dugc tao tir dau

Mot nhém Dai hoc Minnesota bdo cdo mot giot lipid mang genome ~90.000 base co thé
nhan thitc dn, sao chép DNA, lon va phan chia qua ndam thé hé, vdi mét dot bién co loi
do nha nghién cttu dwa vao lan nho chon loc. Pay la tién b6 that trong viéc xady té bao
ttr cdc phan tinh sach va xdc dinh. Nhung céng trinh chwa qua binh duyét; hé khong tw
tao by mdy protein hay tw chay chuyén héa; cdc phan la phan tit sinh hoc da tinh sach
chit khong phdi hoa chdt don gidn duwoc lap tie dau; va theo chinh tdc gid, chon loc & day
khong phdai tién héa Darwin tw phdt. Phién ban sach khéng phdi “té bao séng dau tién
xay tw vat chdt khong séng”.
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Cau chuyén “té bao tong hop dau tién”, 16t bo cho
t&i khi chi con nhitng giot nho

C4c tiéu dé rat 16n: té€ bao tong hgp dau tién trén thé gidi cé chu ky song hoan chinh, sy séng
dugc xay tir vat chat khong song, mot “khoanh khac Sputnik” ctia sinh hoc. Bai bao bén dudi
yén tinh hon, va that ra thd vi hon khau hiéu. Mgt nhém & Pai hoc Minnesota bao cdo mot
giot chat béo vi mé — loai bong béng dau tuwong ty vat liéu mang té bao — mang mot bo chi
dan di truyén, c6 thé “4n” bang cach hgp nhit vdi cac giot tiép té€ nho hon, sao chép chi dan
dd, 16n 1én va tach thanh giot con qua nhiéu vong. Trong mot thi nghiém, mot thay déi co 1gi
trong chi dan lan qua quéan thé vi nhirng giot mang no sinh sdn nhanh hon.

DAy la tién bo that theo mot nghia cu thé va trung thuc: xay mot hé giong té bao tir dudi 1én
bang cac phan da biét va khién cac budc co ban ctia chu ky té€ bao chay cing nhau & mét noi.
Nhung day cling 1a preprint chwa qua binh duyét, va theo chinh tac gia, n6 khong phai sinh
vat ty du va khong phai tién héa Darwin ty phat. Phién ban sach khong phai “sy sé6ng dugc
tao tir dau”. N6 la: lIan dau tién, cdc nha nghién cttu chay dugc mot quy trinh chu ky té bao day
dd bén trong mot giot tong hgp cé thanh phan xac dinh hoan toan, dung cac bé phan sinh hoc
da tinh sach.

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

M6t chubi bang chiing, khéng phai “té bao anh hung”. Hang trén 1a diéu preprint chliing minh: mét giot xac dinh
c6 thé nhan thic &n, sao chép genome, I6n va phan chia qua ndm thé hé, véi mét thay déi cé Igi do nha nghién
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clu dua vao lan nh& chon loc. Hang gilia 1 nhiing gi né van can ti bén ngoai: ribosome va enzyme da tinh
sach, cac giot tiép té, vd — vdi phan chia do gene diéu khién — cac thanh phan bd sung bang tay. Hang dudi Ia
ranh gidi: day la hanh vi chu ky té bao dudc tai ciu tao trong mot hé tdng hgp xac dinh, khéng phai té bao séng
tu ch va khéng phai tién hoa tu phat.

Original diagram — The Clean Paper CC BY 4.0

Cac tac gia da lam gi

Bat dau tir cai vo. “Té bao” tong hgp 1a mot lipesome — giot dwgc boc bang loai mang lipid
twong tw mang té€ bao that. Bén trong, nhém dit hai thi: mot bo chi dan di truyén va mot bo
may thu nhé dé doc chung rbi tao protein.

B0 chi dan 1a genome khodng 90.000 ky tw DNA (90 kbp), chia trén bay vong nhé (plasmid).
B may lam protein khéng duoc phat minh tit con s6 khong. N6 1a hon hgp xéac dinh cta cdc
b6 phan sinh hoc dang hoat dong da duoc tinh sach — ribosome, enzyme va phan con lai cia
bd may tong hop protein — lap ¢ lwgng da biét. (Trong linh vue, hdn hop tai ciu tao va xac
dinh day du nay goi la PURE. “Chemically defined” & day nghia la moi thanh phan déu biét va
do duoc, khong phéi ching dugc tong hop tir cac hoa chit don gian.)

V6i giot do, cac tac gia cho thay né cé thé thue hién cac budce co ban cda chu ky té bao. Ho lam
bon viéc lién két.

Thit nhat, ho khién né tw nhan thic an. Mot giot nhan vat liéu méi bang cach hgp nhat vai
cac liposome tiép té€ nhd hon. Tin hiéu cho phép hgp nhat la mdt protein mang dugc “té€ bao”
tu tao tir genome — vi vay viéc an dugc gene cia chinh n6 bat 1én, khong phai nha nghién cttu
cham thém moi vong.

Th hai, ho khién né sao chép DNA, bang mdt enzyme sao chép cda virus (Phi29) dugc ma
hoa trong genome.

Th& ba, ho khién né 16'n 1én va phan chia — va viéc tach duwoc lam theo hai cach khac nhau,
mot khac biét rat quan trong (xem dudi).

Tht tw, ho cho thdy chon lgc. Ho dua vao genome mot thay doéi gitp té bao dn va 16n nhanh
hon, réi cho thay cac té€ bao nhanh hon sinh nhiéu hdu dué hon va chiém quan thé, dac biét
khi thitc an khan hiém.

Ho tim thay gi

Toan chu ky chay cung nhau. Qua nam “thé hé”, cac giot nhan thic an, sao chép DNA, 16n va
phan chia nhuw mét quy trinh 1ap, thay vi cdc minh chitng mot lan tach roi. Viéc khién nhitng
budc nay chay trong cing mot hé xac dinh, gan vgi biéu hién gene ctia chinh “té bao”, 1a két
qua cot 16i.
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Viéc dn va phén chia c6 thé do gene diéu khién. Té bao c6 thé tao protein thuc day chinh
su hgp nhit véi giot tiép té€ va — trong mot minh ching riéng c6 hiéu suit thiap hon, van cin
thém vat liéu bang tay — protein thuc day chinh sy phan chia. Pay 1a mot budc téi hé chay
bang chi dan cta chinh no thay vi bing ban tay nguoi thi nghiém.

Mot thay doi c6 1¢'i lan nho chon lgc. Mot bién thé cé “cong tac bat” manh hon cho protein
an (promoter hoat déong hon) 16n nhanh hon, dé lai nhiéu hau dué hon va khi thiéu thitc an
thi virgt ban géc. Day 1a lién két that gitta thay doi di truyén va thanh cong sinh san trong hé
tong hop.

Di truyén chwa hoan hao. Sau nam thé hé, chi mot phan nhé té€ bao dugc phan tich van gitr
da ca bay vong DNA. Viéc chia genome sach gitra hai giot con chwa dang tin cay.

Phan nao tu chay — va phan nao khong

T mang nhiéu trong lwgng nhat trong tiéu dé la hoan chinh. Trong bai bao, “chu ky té bao
hoan chinh” nghia la cac buéc van hanh — an, sao chép, 16n, chia — dwoc tai cdu tao va do
cung nhau. N6 khong nghia té bao tw dd. C6 hai gigi han quan trong va tac gia néi ro ca hai.

Tht nhat, té bao khong thé tw 1am bd may tong hop protein ciia minh. Ribosome va phan
16n enzyme dugc cung cidp — tinh sach sin réi dua vao — chit khong do té bao tao. Theo cach
tac gid mo ta, hé cé chuyén hda rat han ché va khong thé lam ribosome; doc lap chuyén héa
that sé can genome 16n hon nhiéu. Vi vay giot chay chu ky té bao nhung khéng ty van hanh
toan bo héa sinh tir dau.

Tht hai, kiéu phan chia thuong dung la co hoc. Trong thi nghiém nam thé hé, giot dwgc tach
bang cach ép qua b6 loc min — chon vi tao giot con dang tin ciy. Kiéu phéan chia giong té bao
hon, do gene diéu khién (protein ma té bao tao thuc day chia), dugc trinh dién riéng, cin thém
thanh phan tir ngoai (mdt hé cau noi: streptavidin va linker) va hiéu suat thap hon. Tac gia néi
rd van cin mot co ché phan chia bén, hiéu suit cao, kiém soat dugc hon — cé thé 1a mot bo
khung noéi bao tong hop ma hé hién chua co.

D6 1a 1y do hinh minh hoa tach hai kiéu phan chia: chu ky nam thé hé n6i bat dung tach co
hoc; phan chia do gene diéu khién 1a phan b6 sung hita hen nhung con mong manh.
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Chudi anh hién vi huynh quang tu preprint do tac gia Iuu trir, cho thay mét té bao tdng hdp kéo dai réi tach

thanh hai giot trong minh chiing phan chia do gene diéu khién. Anh dudc tai hién & dd phan giai giam theo fair
use dé binh luan két qua phan chia; s6 dé chudi bang chiing phia trén tach minh chiing nay khoi viéc tach ca

hoc duing trong assay nam thé hé.

Kate Adamala, Adamala Lab Fair use

Chon loc, khong phai tién hoa ty phat

Két qua chon loc dep va nén néi chinh xac. Mot thay doi cé 1gi — “céng tac” protein &n manh
hon — khién té bao 1é6n nhanh, dé lai nhiéu hau dué hon, nén thay déi lan. P6 1a chon loc that
tac dong 1én mot khac biét di truyén.

Nhung thay déi dé khong tw xudt hién. Tac gia dwa né vao. Theo chinh 161 ho, dot bién co 1gi
khong nay sinh ty phat trong quan thé ma dugc dwa nhan tao, khéc tién héa Darwin ty nhién;
dé dot bién tw xuat hién dugc néu la céng viéc twong lai. Vi vay: chon loc va canh tranh tai
nguyén, cé. Tién hda tw phat, md, chua cé.


https://biotic.org
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biéu nay khong chitng minh gi

N6 khong cho thay té bao dugc tao tir héa hoc khéng séng. Cac phan la thanh phan sinh
hoc da tinh sach — ribosome va enzyme tlr sinh vat song, mot enzyme sao chép virus — lap
vao giot xac dinh. “Chemically defined” nghia la biét day dd thanh phan, khong phai tong
hgp tir dau; chinh Figure 1 ctia bai noéi té bao dugc lap tir cac thanh phan ty nhién dwoc
tinh sach riéng 1é.

N6 khong cho thay mot sinh vat ty d. Té bao khéng lam dugc ribosome hay tw chay chuyén
héa; n6 phu thudéc may méc dugc cung cap va giot tiép teé.

N6 khong cho thay tién hoa tu phat. Dot bién cé 1gi do nha nghién cttu dwa vao, khong phai
hé tu tao.

N6 khong cho thay di truyén robust. Chi thiéu so té bao gitt dd genome sau nam thé hé.
N6 khdng cho thay phan chia do té bao diéu khién 1a co ché chuin. Chu ky 1ap ndm thé hé
dung tach co hoc; phan chia do gene diéu khién hiéu suit thap hon va cin ho trg ngoai.
N6 chwa qua binh duyét. Day la preprint; theo Science, ban thao da bi Cell tlr chéi va dugc
cho la dang binh duyét & noi khac. Cac con s6 cu thé nén xem la tam thoi.

Bang chitng manh dén dau?

V6i khang dinh k§ thuat trung tdm, bing ching tryc ti€p va dang ké. Tac gid bao cac budc van
hanh ctia chu ky té bao chay cung nhau trong mét giot téng hgp xac dinh, gan vgi biéu hién
gene noi tai va 1ap qua nhiéu chu ky. Khang dinh nay c6 bién rd, kiém tra dugc va dugc ho trg
bang minh ching dinh lwgng, du cong trinh van la preprint.

Viéc hé thiéu ddc 1ap chuyén hda va tién hoa ty phat khong nén bi coi 1a “khéng dinh thit bai”
hay bang chirng yéu. Tac gid khong tuyén bo cé nhitng khd nang dé: ho noéi ré chung vang
mdt hodc la muyc tiéu twong lai. Pay la ranh gidi ctia nghia “chu ky té€ bao hoan chinh”, khong
phdi bang chitng chéong lai két qua that sy dugc bao.

Vi vay bat dinh chinh khong phai nghién cttu cé tao ra sw song ty cht hay khéng; ma la hiéu
nang k§ thuat duoc bao sé robust va tai lap dén dau. Cho tGi khi binh duyét va dugc lab doc
lap ldp lai, nén xem s6 thé hé chinh x4c, ty 1é gitt genome va hiéu sudt phan chia la tam thoi.
HO so tin cdy phu hgp la: manh cho tich hgp cdc buéc chu ky té bao, thap hon cho céc con s6
hiéu néng chinh x4c, va ngoai pham vi cho tuyén bo vé sy séng, tw da hay tién hda ty phat.

Cau chuyén danh cho cong chung thém gi — va
V1 sao quan trong

Khoang cach dang chu y & day khong phai gitta bai bao va thuc t€, ma gitta bai bao va géi
truyén thong quanh né. Ban thdo kha can than vé ranh gidi nay; rdi ro thoi phong xuit hién
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khi két qua bi nén thanh “té bao s6ng”, “té€ bao tw d4” hoac “sy song tir dau”. Stta nhitng cach
doc qua muc trong tiéu dé khac vdi viéc ha gia bai bao vi cac khang dinh ma né khong hé dua
ra.

Ngon ngit cia ban thao dugce can do. N6 goi cong trinh 1a bude tdi nhirng thanh phén t6i thiéu
can cho su sdng, mdt “chassis” cé thé dung cho hé twong lai, “nén tdng cho sinh vat hoan toan
nhan tao” — va cac &wng dung 1én dugc hedge bang tir nhw ultimately va may. Thong cédo bao
chi ciia Pai hoc Minnesota lai mé& bang “té bao tong hgp dau tién trén thé gigi c6 chu ky song
hoan chinh” ¢ thé “cach mang hda” sinh hoc, mo ta té bao xay tir thanh phan khong song va
liét ké tng dung trong y hoc, vat liéu, cong nghiép. Canh béo van c6 — nhung dén sau khung
dot pha, noi chung kho con dong vai tro phanh.

Khoéng can gia dinh ai d6 xau y. Chia sé két qua trudc binh duyét c6 thé hgp 1y va tham chi hao
phong: giup lab khac xem phwong phap va th tai lap sém hon, dung ly do tac gia dwa ra. Bi
mot tap chi 1én tw chéi cling khéng cé nghia cong trinh yéu — két qua tham vong, rdi ro cao
that sw khoé dat, va ndi s bi “scoop” 1a cd that. Nhitng ap luc d6 rat con nguoi va dé hiéu.

Nhung chinh vi truyén thong 16n tiéng va dén trwdc binh duyét, nghia vu chinh x4c tang 1én
ch& khong gidm. Thi ty 1a diém chinh. Thong cdo chon cach doc t6i da trudce roi thém gidi han
sau. Phién ban sach lam ngugc: néu bang chirng va trang thai trwdc, roi maéi néi tham vong.
Théi quen “bang chitng va trang thai trudc tham vong” la thi doc gia cé thé mang sang “dot
pha” tiép theo, khong chi bai nay.

Tém tat gon

Mot nhom Pai hoc Minnesota bao cdo mot “té bao” tong hgp xac dinh day da: giot lipid mang
genome ~90.000 base va hé tong hop protein da tinh sach, cé thé nhan vat liéu bang hop nhat
vGi giot tiép té, sao chép DNA, 16n va phan chia qua nam thé hé. Ho cho thay mét thay doi di
truyén c6 1gi do nha nghién cttu dua vao lan qua quan thé nho chon loc, va ca an 1an phan
chia c6 thé dugc gene cida té bao diéu khién. Nhwng cic phan la thanh phan sinh hoc da tinh
sach 1ap vao hé xac dinh, khong phai héa hoc duoc xay tir dau; té bao khong ty tao ribosome
hay van hanh chuyén hda; kiéu phan chia thuwong dung trong nam thé hé 1a co hoc, con phan
chia do gene diéu khién hiéu sudt thip va can ho trg ngoai; dot bién c6 1gi dugc dwa vao chw
khong tu sinh; va gitt dd genome chwa hoan hdo. Cong trinh 1a preprint, chwa qua binh duyét.

Danh gia thang than

Bai bao cho thay gi: Mot giot tong hgp xadc dinh c6é thé nhan thic 4n (qua hop nhét vai giot
ti€p té do gene méa hda), sao chép genome ~90 kbp, 16n va phan chia qua nam thé hé; mdt minh
ching riéng vé phan chia do gene diéu khién; va chon loc mot dot bién c6 1gi dugce dwa vao,
ké ca canh tranh khi tai nguyén khan hiém.
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Piéu con tam thai cho t¢i binh duyét: S6 thé hé chinh x4c, hiéu suat phan chia, ty 1€ té bao
git di genome; do robust va kha nang tai lap toan chu ky gitra cac lab.

Piéu n6 khong cho thay: T¢€ bao dugc tao tit hda hoc khong song; sinh vat ty da; dot bién ty
phat hay tién héa Darwin ma; di truyén genome robust; phan chia do té bao diéu khién la co
ché chudn; do sin sang cla cac wng dung y hoc, vat liéu hay cong nghiép trong truyén thong.

Han ché chinh: Chua binh duyét; khéng doc lap chuyén hda (ribosome va enzyme dugc cung
cap); chu ky headline dung phan chia co hoc; phan chia gene-driven hiéu suat thap va can
thanh phan thém; di truyén genome chwa hoan hao.

Mot doc gia pho thong nén tw tin dén mirc nao? Kha cao vao két qua ky thuat trung tam:
tac gid da chay cac budc van hanh cta chu ky té€ bao cung nhau trong mot giot tong hop xac
dinh, dut van chd binh duyét. Ty tin vira dén thap vao cac con s6 chinh xac vé thé hé, hiéu suét
chia va ty 1é gitt genome cho t&i khi c6 binh duyét va tai lap doc 1ap. Bai bao khong tuyén bo
hé la séng, tw dt hay tu tién hoa; dé 1a ranh gi¢i pham vi, khong phai két qua yéu. Thai ¢ phu
hop: mot budc an twong trong xay té bao tr cac bé phan da biét, khong phai tao ra su song.

Cap nhat sau khi xuat ban

* Lamro - 2026-07-23
Lam ré cach trinh bay miic do tin cay: té bao séng, tu du va tu tién héa ndm ngoai cac khang dinh cla
bai bao, khéng phai nhiing phat hién c6 dd tin cdy thap. Panh gia két qua ky thuat trung tdm khoéng
thay déi.

Nguon

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
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