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Gene kan to n gbé tau t6 1éwu jade nind neuron n so
cell nda di mimo, 6 si tin 1 ran tau 1owo lati tan

Tau pathology 1 lo ldti neuron kan si omii nini arun Alzheimer, sugbon bi tau se 7i jade ninu cell ko tii
ye wa ddadda. Iwddii Cell kan ri i pé Arc — gene neuron t6 i dd capsid t6 jo virus silé — 7 di tau mg¢
taara, 6 si i ko o sini extracellular vesicle ti neuron n ti sita. Ninii eku ati cell yard, yiyo Arc kiiro din
seed-competent tau ninu vesicle wonyi ki, o si feré pa transmission ldti cell si cell run; ninu vesicle opolo
Alzheimer éniyan, ipele Arc 11 bd phosphorylated tau lo. Siigbon packaging kan nda v yo tau to léwu kiiro
ninti neuron nigba ti 6 tin 7 ran an lowe ldti tan: eku ti ko ni Arc ko tau po si i ninii neuron, won si ni
ibere iku cell té po si i die. Eyi Jjé mechanism ninii model péli human correlation — ki i se idi Alzheimer,
ki i si se therapy.
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Igbési ay€ méji t1 0ko to 1 gbé tau jade lati neuron

Ninud artn Alzheimer, prétini tau ki 1 dard sibi kan. Nind neuron t6 saisan, 6 i fold ni ona té burd, 6 si i k6 jo si
tangle; I¢yin nda, ni ona kan, ipaldra naa 1 fo si neuron t6 telé, si ekeji 1€yin re, 6 si i tan ka opolo ni apeere ti 6

1 bd idinku iranti ati irdnt lo. Fin 0po odiin, pé tau i tan bdyii ti han kedere, sigbdn ona isé r¢ ko ye wa ddadda:
bawo ni tau se 11 jade kiro nind seeli kan, t6 si i wo omii?

Iwadif kan nind Cell mu apa pataki kan ti iddhtin wa, peld iyipada t6 ya 1énu gan-an. Ohun t6 i gbé tau jade nind
neuron ni Arc — jini kan ti iwa r¢ jo prétini atowdda die, t6 si jo virus ti ara ti gba si isé ptp0 si i, nitori pé 6 i
da capsid sofo t6 1e gbé cargo ldadrin seeli opolo. Awon olusewadii, ti egbé Jason Shepherd ni University of Utah
dari, 11 i pé Arc 11 di tau m¢, 6 11 k6 o sind extracellular vesicle, awon apo membrane kékeré ti neuron 1 ta sita,

ati pé bi Arc ko ba si, itan tau lati seeli kan si omii féreé da diro.

Donor neuron
with tau pathology

Tau Arc binds tau in \ /;::\\
aggregates ey the donor neuron \\ /4 \

Arc and tau are
released together in EVs

Delivered tau seeds
trigger aggregation

Arc n di tau mo ninu donor neuron, ¢ si n ran Iowo lati ko o sinu extracellular vesicle. Nigba ti recipient neuron
ba gba vesicle naa wolé, tau ti 6 dé |e beré aggregation tuntun. Nitori nda ona kan naa ni egbé méji: 6 yo tau
kurd ninu donor, sugbdn 6 fi seeli miiran siwaju cargo ti 6 1& da seed silé. Eyi jé schematic ti ona isé ti wén
dabaa, ki i se microscope image.
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lyipada yii ni 6 mu ki itan nda ma se rorun bi “0td kan soso”. Packaging kan nda ti 6 1i tan tau si awon neighbor té
si ni ilera tin 1 so neuron 6 7 se packaging di mim¢ nipa fifi tau t6 1éwu jade. Arc ki 1 se saboteur nikan; 6 da bi
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oko iké-eru ti route r¢ i ran seeli kan 16wd, sugbdn té i pa ekeji lara.
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Ohun ti awon olusewadii se
Is¢ nda ko Op0 iru eri jo, okookan peld aala tire 16r iye ibi ti a 1e fa itumo re dé.

Nint neuron ti a ghin ni yara. Won fi neuron deede wé neuron ti ko ni Arc (Arc knockout), won si diwon
iye tau ti 6 jade sind extracellular vesicle. Wén tin dan wo bdya fifi Arc pada kun, nikan tabi peld partner
prétini, yi itdsile tau pada.

Nint eku. Wén lo awose tauopathy t6 mo ddadda — idilé awon arun, Alzheimer peld, nibi ti prétini tau ti i
fold ni Ona aitd ti 6 si i ké jo nind opolo — iyen eku rTgd510, ti a se ni genetic engineering ki won maa se
mutant (P301L) eniyan tau po ju deede g, won si cross won peld eku Arc-knockout. Léyin nda won yo vesicle
kiro nind asopd opolo, won béere iye tau ti won ru, ati boya tau nda si 1é “seed” aggregation tuntun.

Ninu seeding assay. Won fi vesicle si reporter seeli — seeli “biosensor” ti a se ni engineering — ti 6 i fiin
ni fluorescence ami nigba ti tau b4 bere si 1 ko jo, 14ti i han bi tau t6 wa ninu vesicle se lagbdra t6 1ati bere
aggregation tuntun.

Ninua asopo opolo éniyan. Won sayewo prefrontal cortex 1€yin ikd lati 0do eniyan méfa ti ko ni Alzheimer
ati méfa ti arun nda ti lo siwdji gan-an (Braak stage six), 1ati wo boyd Arc ati phosphorylated tau 1 rin po nind
vesicle opolo. Afiwé nda seé se nitori pé awon oluftinni ati 1dilé won fin asopd opolo fin iwadii, peld awon
¢niyan ti ko ni Alzheimer ti asopd won jé egb¢ afiwé t6 se pataki.

Ni ipele molikilu. Ni lilo prétini ti wén so di mimg ati all-atom simulation, won ddn wo bdya Arc i di tau
mo ni ti ara, ati bi idipo naa se 1 sele.

Ohun ti won ri

Arec se pataki gan-an fin kiké tau sini vesicle. Ti a b yo Arc kiro nind neuron, iye tau nind vesicle won
subt gidigidi, bi neuron n4a til¢ 1 se vesicle ni iye deede. Nint eku, vesicle opolo lati eranko ti ko ni Arc ru
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eniyan tau té kéré gan-an — ati pé aisi Arc ko din gbogbo vesicle production ku, nitori nda or9 nda jé nipa

packaging, ki i se plumbing.

Tau ti Arc ké sinil vesicle le da seed sileé — aisi Arc si din agbara yen gidigidi. Vesicle lati eku tau mu ki
tau ko jo nind reporter seeli; vesicle 14ti eku tau ti Arc knockout si mi aggregation di¢ gan-an. Gégé bi awon
onkowe se so, intercellular tau transmission jé “fereé ko si” 1disi Arc.

Arc 1 di tau m¢ taara, 6 si fé phosphorylated form si i. Arc ti won so di mim¢ di tau mé nind interaction
taara t6 specific — 6 si di mg si i nigba ti tau jé phosphorylated, iyen nigba ti 6 ru awon phosphate tag kemistri
afikun ti 1 k6 po ni Ona aise deede 16ri tau nind arun — simulation si sapejiwe complex t6 ro, ti i yi pada
(“fuzzy”), ki 1 se lock lile kan.

Ninu vesicle opolo Alzheimer éniyan, Arc i ba tau arun lg po. Ipele Arc ati phosphorylated tau goke, wén si
sokale po koja awon apeere Alzheimer (correlation coefficient 0.89, p-value 0.01). Ninti immunogold electron-

microscopy imaging ti vesicle 14ti opolo Alzheimer t6 ti lo siwdjd kan soso (Braak stage six), percentage di¢
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nikan ni 6 ru Arc ati tau po — 6 seé se ki iye gidi ga ju bée lo, nitori pé label tau t6 t6bi ko rorun lati wo
vesicle.

Iyalénu naa: pipa Arc run mi neuron buri si i, Ki i se ddra si i. Nitori pé Arc 1i gbé tau jdde, yiyo Arc
kiro jé ki tau pipo si i di mg inii. Eku tau ti Arc knockout ké tau po si i nind neuron, wén si ni ibere iku seeli
t6 po si i di¢ ni kutukutu. Yiyo Arc nikan kiiro, nind eku ti ko ni tau transgene, ko fa isonu bé¢ — nitori nda
ipaldra nda gbéke 1€ pé tau wa nibe ki 6 1¢ ko6 jo.

Ki ni Arc, vesicle, ati "seeding” tumo si nibi?

Arc j¢ jini neuron ti a mo ju lo fin ipa r¢ nind kik¢ ati iranti. Ohun t6 sotd ni pé 6 wa 14ti retrotransposon
atijo — genetic element t6 jo virus — proétini r¢ si si 11 ko ara r¢ jo si capsid ti 6 1¢ gbé cargo laaarin neuron.
Itan virus yen ni 6 seé se k6 jé ki Arc dara fiin packaging ati gbigbe molikdlt b tau.

Extracellular vesicle (EV) jé apo kékeré ti membrane yi ka (nibi, 1ati méwaa di¢ titi dé ~150 nanometre)
ti seeli 1 tud sita ti neighbor si 1& gba wolé. Won jé ona ibanisoro cell-si-seeli deede; isoro ni pé nind arin
won 1e ru cargo t6 1éwu.

“Seeding” timo si pé iye tau di¢ ti 6 fold ni Ona ait¢ 1&é mu tau t6 ni ilera telé ird apere aitd yen, ki
aggregation si mda tan. Seed-competent tau ni ird té Iéwu: ki 1 se pé 6 wa nib¢ nikan, 6 tin 1¢ ba tau miiran
.

Egbé méji re. Ise kan ndd — Arc k6 tau sind vesicle ki 6 si rdn an jdde — 1& d4abo bo neuron t6 i rdn an
(nitori pé 6 1i yo tau t6 1éwu jade) sigbén 6 1éwu fiin neuron t6 Al gba a (nitori pé 6 1i gba seed). Idi niyen ti
“ka kan déna Arc” ko fi telé lati iwé iwadii yii: nind eku wonyi, didéna Arc fi tau sil¢ pip0 si i nind neuron,

N RN

6 s1 mu ipaldra kutukutu burd si i dig.
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Ohun ti eyi ko fi han
Ak(_)lé Alzheimer sdba 11 sd koja eri Alzheimer ju Opo field miiran lo, nitori nda awon aala wonyi se pataki.

Eyi ki i se idi ti Alzheimer fi 11 selé. O jé ona isé fin ighés¢ kan — bi tau se 11 jade nind neuron nind vesicle
— nind itan artn t6 tébi gan-an ti a ko tii pari ijiyan r¢. Itan tau jé apd kan ti Alzheimer, ki 1 se ibere r¢, tau
fanra r¢ si i pin papd peld amyloid, inflammation, ati ohun miiran.

Ki i se itoju, ko si toka taara si ¢kan. Igbés¢ t6 da bi eni pé é roruin — déna Arc — gan-an ni abajade
egbé-méji yii 1 kilo si: nind eku wonyi 6 jé ki neuron di tau té 1éwu mé si i. Ero therapy kankan nibi ni 14ti jé
pelé ju “pa Arc” lo, ko si si therapy ti iwé iwadii nda dan wo.

Abajade eku wa lati awose tau-overexpression, Ki i se aruin adayeba. Eku rTg4510 ni a k¢ ki neuron won
mda se mutant eniyan tau 16po ju deede lo. Wén jé irinsé standard t6 ldgbéra fun iwadii itan tau, sugbdn won
i awose tauopathy ti jini engineering fi fa, ki 1 se sporadic Alzheimer ti opo aldisan ni.

Eri eniyan jé correlation nint apeere kékeré. Arc ati tau arun ti fi rin po nind vesicle opolo lati donor mejild
ba ona is¢ eku mu; funra r¢ ko fi han pé Arc 16 i1 wako itan tau nind eniyan. Correlation té jora nind apeere ti
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ko ni Alzheimer ko dé statistical significance, correlation koja opolo mejila si jé ibere, ki 1 se id4jo.
Vesicle ki i se gbogbo itan bi tau se i1 jade. Tau tin 1l jade 1ati neuron gégé bi free prétini ati ni ona miiran;
iwé iwadii yii fi fi eri t6 ldgbdra han pé pathway Arc-vesicle se pataki, ki 1 se pé ona kan soso ni.
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Bawo ni eri naa se lagbara t6?

Fun claim adrin r¢ — pé Arc 1 ké tau sind vesicle ati pé &yi se pataki fin tau transmission lati seeli si seeli —
¢ri naa ni layer pip0 ti won 11 se itiléyin fin ara won: physical interaction taara, loss-of-function ipa nind neuron
yard, isonl t6 bd a mu ninud vesicle opolo eku, functional seeding readout, ati ¢niyan correlation té 1 se itiléyin.

Mechanism nda ko duaré 16ri iddnwo kan soso, control t6 fi han pé “packaging, ki i se vesicle production” si jé ird
check t6 mu itumo naa mo.

Ibi ti 6 rewesi ni bi a se I¢ fa abajade nda jin t6, awon onkowe fiinra won si sdra ju akolé irOyin lo. Awon link
t6 lagbdra ju wa nind eku ti a se ni engineering ati culture; data eéniyan jé correlational, 6 si kéré; therapeutic
implication j¢é ambiguous gan-an nitori Ona is¢ nda ni egb¢é méji. Igboya t6 ye ni pé Arc se pataki fin vesicle-

DTSN

borne tau release nind etd wonyi; igboya kéré fin ifo si “idi Alzheimer” tabi “Ona it¢ja re.”

Ifihan interest kan ye ki 6 wa 16ri akosile: corresponding onkowé iwé iwadii nda kede commercial interest té ni
ibdsepo peld ona isé yii — co-founder ti company kan, ati stockholder ati consultant fiin company miiran ti 6

license intellectual property ati patent té bo Arc capsid.

Idi ti 6 fi se pataki

Ti itan tau ba jé awako pataki fin bi Alzheimer se 11 1o siwdjd, nigba nda liléye awon ilékin ti tau fi 11 jdde nind
neuron jé ohun ti a nilo ki a t6 I& rond nipa fifi itan nda lora. Pipa Arc mo gégé bi okan nind ileckin wonyi — ati,
ni 1yalénu, gégé bi ilekun ti 6 tin A ran neuron 1éwa 1ati so tau t6 1éwu nit — 11 tin apd kan ti isOro nda salayé. 0
1 daba pé strategy anti-tau ti 6 doju ko vesicle release ni 14ti ka trade-off si, ki 1 se target t6 rorun: déna export, o

l¢ da neighbor sil¢, sugbdn o I¢ ba orisun neuron jé.

O thn jinle si theme ajeji kan ti il po si i nind neuroscience: pé jini kan ti opolo wa gba lati virus atij¢ wa ni adrin
iranti ati neurodegeneration, 6 i gbé cargo ldadrin neuron fin rere ati fin ibi. Eyi j¢ 1losiwéja gidi nintd oye — ati,

nitori pé 6 si jé kutukutu ti 6 si ni egbé méji, ko ddra gégé bi ipile fin iléri cure fin enikéni.

Akétan mimo

Awon oluisew4dii ri i pé Arc, jini neuron ti 6 w4 lati genetic element t6 jo virus, 1i di tau mé taara, 6 si i k6 o sind
extracellular vesicle ti neuron 1 td sita. Ninud seeli yard ati eku awose tau, yiyo Arc kiro din iye seed-competent
tau nind vesicle opolo ku gidigidi, 6 si fer¢ pa tau transmission lati seeli si seeli run; nind opolo Alzheimer eéniyan
I¢yin ikd, ipele Arc ni correlation peld phosphorylated tau nint vesicle. Abajade ti a ko reti ni pé packaging yii ni
egbé méji: 6 i gbe tau t6 Iéwu jade nind neuron nigba ti 6 tin 11 tan seed si awon mii, nitori nda eku ti ko ni Arc
ko tau po si i nind neuron, wén si ni ibere 1ku seeli té po si i die. Isé nda mo ona is¢ kan ftin bi tau se 1i jdde nind
neuron, ti a fi han pataki ju lo nind eku engineering ati seeli, peld eéniyan correlation t6 1 se itiléyin. Ki 1 se idi
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Alzheimer, ki 1 se therapy, ati — nitori pé didena Arc mu neuron eku burd si i — ki 1 se drug target t6 rorun.
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ayewo laisi asodun

Ohun ti iwé iwadii naa fi han: Nind neuron yard ati eku awose tau, jini Arc se pataki fin packaging seed-

competent tau sinu extracellular vesicle ati fiin gbigbe tau 14adrin seeli; Arc i di tau m¢ taara; nind vesicle opolo

Alzheimer &niyan, ipele Arc ni correlation peltd phosphorylated tau.

Ohun ti 6 seé se sugbon ti a ko tii fidi muale: Pé pathway Arc-vesicle jé Okan ldra ona pataki ju fin itan tau

nind Alzheimer eniyan gidi. ddta eniyan b4 eyi mu, sugb¢n 6 jé correlational, 6 si kéré.

Ohun ti ko fi han: P& Arc 16 11 fa Alzheimer; pé didéna Arc y60 se itdji ¢ (ninu eku wonyi, ohun t6 sel¢ sun mé
odikeji); pé vesicle ni Ona kan soso ti tau fi il tan; tabi pé abajade nint eku ti tau po ju deede 1o mda gbe taara si

sporadic eniyan disease.

Awon aala pataki: Mouse awose i se mutant eniyan tau po ju deede 1o; éniyan apeere jé opolo mejild 1éyin ikd
pelu correlational readout (ati correlation ti ko significant nind control); ko si therapy ti a ddn wo; egbé-méji ona

isé nda si 11 j¢é ki intervention nira.

Igboya méloé ni oliika gbogbogbod ye ki 6 ni? Igboya giga pé Arc 1i ko tau sini vesicle, 6 si se pataki fin tau
release nind &td wonyi. Igboya kéré fin claim kankan nipa cure tabi idi arin Alzheimer.

Awon orisun
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