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BLGHMIEHO

33bs6m0gdL, dMGHYJo F0g00L LobgMdsL, 499860 LbgMol GO sMYIBol glsbodbsgo
wBo®0, 53 0500 15FMOEOIL  9dg3l  Bgsbrs  29b6530MMMB/50sa0bmb  Bydoldogmo
3b65@G™30mH0 3m33MmbgbBHO BHEe3dol b JoMmMyomEo dmEowgdol 890wg. 3wsbsmogdols doge
39939600 Jglisbodbogo M9a9gbgM o300 3:mEHIB305w0 §dyseGds BOEILEOWE MEMA60DITo
bLedsG OO  3WMMHO3MAGHIBGHWO0  WIOHM360  MYROYEIdol  360I3zbgmzsb0  3Mm3MEs300l
3OLBYOMASL.  Fo  BYMBELEHIOL Mm@ gdab. gl MXM9gEIdo0  [oMmTMO©YI6gb  godmMbgew
LsIMgE™ LoLE sl ORYMHYI6E0sE300L in Vivo 3GIMEgLOL 2odmlbs3gwrn35®. dmEMm Msdgbody
Dol a963s3emmdsdo, FACS-Bg ©sx3dbgdmwo  bgmdwsbdol  obmesgool, RNAi-bBg
539936900 3MBJEommo 9650 BGOoLs o F9WIO  A5TEHIOMBIM0BMOOL  Bgdbozol
299my9gbgdsd, GmymMoiss single-cell sequencing, bgwo 9gmhym 9609369356 Hobligarsls
69mdsbGHOL  dommaool  bbgoobbgs  s13gd@BHol  goggdsdo.  Fglodsdols, 3wsbstr0gdo

0oM0m509696 3bMzgmms 29bls3MmEMmdE dmEgWl WgM™3560 MXMGEOIOOL dOMEMYOOLs S
00mgdodoolb gogobo dggsboHagdol 3sdmlio3zerg3s.

Us3396dm  Lodyggdo:  M9a9bgMoE0s;  3wobs®mos;  bgmdEslBHgdo;  gmmgzsbo  MXMYd0;
36MHM960¢MM900; INEMEs(309; ORBYMHI6305305; Schmidtea mediterranea
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d9qLsgoo

21-9  LBo3mbgdo  L@IsGHMOMO  WgMHM360  MXMGEOJO0  odmEbogb  ©9YA9bIBSEOMO
55350090900l 1LYF3MOBsEm  3mBHIBEFOMO  MYM3o  5a)bBJds©.  0dolomzol, ™I
Go30MmbsEMEO 093300 FgMEIO0  EsR0BEIL,  LBoFoMOHMms  ©gHM3560 MR MYIdOL
doMH0MIPO B0MEMA0IOHO M307dJO0L ©9390 253905. 23bLSIMMEMGOEo 3609369 mds 9bo Fgds
59 3030l MxMH9IOL M3E03530IM0 S 1939 MORBODIOL IBIMGOOL dOMEMAOIMHO SGLOL
©5Q3965L. LeToEHIOHO VIYOHMZ60 MY MGEIOOL Fgufogeol 93500 T9HBYZS FYMISMYMBOL ST
29900l in vivo 3omdobs s dglfogarol LoMmwargdo. 53 d5GOYOL gds@gds in vitro GHodol
9950103900 3MGHMOoL  bobEgdgddo - dsmdo FgudEgdgeEros  4o089MmOM MR MIM3560
239M90m339,  LBoosbsg  dmol  Logbsergdo, MMIWdDY3  ©ITIMIOWIIMWos  gHM3960
2RI SL0TYGHOOMWO  FoYMRGOO MY 3OHMEOGIMS30s. bgMbgdeosbms bBOLOYIo
LE@IsGHMOHO  ©IOMZB0 YOI JOOL  3M3MWO3E0JO0L  LOOMMEIOL S Fom0  TJOIMYOIOMO
90990300MIMdoL  gom3z5wolfobgdom in vivo dmEg3MEm@o 565 0BHYdolm30L, bmDsE GO
09OH™M3560  MxM9ggdol  dgufogers  MIxmdIBos  BGdMEIL  MRO™  JsOGH03  FMmEIEO
MmO560bd90d0.

Dodbendo Drosophila-ll 96 C. elegans-ob 330939030 2590g9gbgdsd 3olismadgero 3wrowo
3903565 296900L5 O 5sT05BOL BbgsILLIS 9390 JdGOT0 Bo®IO ABJIOL FodmM33935d0.

099935, 99 MmMR60BTJOoL  ©0gHM3Z60 XM IO0 JOMOMOIE  TJIMORIMYMGdS  LolJglm
X 063309000 Q5 M3 309356005 5OF POMDBMBOEISL s 563 C. elegans-b 56 dgwydwrosm Lbgrerols

gl godmMogwgds - LEOMEro LbuEIol 50EYJDhs MdM©Ybodg VX MJ0EIb. sToEH™mT, Bs® G030

3bm39e0  bgedobsfigomdo  0gMm3s60 YOI Gd0m,  OHMIGdoE  LEOMWIdID Gl
Jumzo0wgdols s LEMEo bbgmwol 896560HbMbgdsls /96 50YYDsT0, 50D LoboMqdEM

"bs  ogml  ©gH™mzs60 YRG0l  5gBH03MmdoL  FoMgAoMgdgo  3945b0Bdgdol
00096GH08035300L5 s BMBI30MHO BHILEGHOMIOOLMZOL. 3¢sbscros Schmidtea mediterranea 3o
5ol dgo3bmb gl LoEsMogeng. S. mediterranea 53¢gbL W3O MJagbgMSE30ME M30L7dIOL,
OMIgbsg 99Mmd66390L BOEILEOWWO, LBMAsGHMMO gMHM3Z60 MXOIOIOOL 3M3MWS(305. To0
999dosm  Fodmgdbsb 50 mMasboBddo bsdmgbo 40-39 ULbgoolbgs  GHodoL  MxM9gO,

365430320 GMGH03MGHI6GHO0 0gMHM3560 YR MHJId0L Bsmzwrom.

090l gom35¢0olLfjobgdom, MMmI yzgws 3bmdowo  JgBobms  ©IIMI0YINNW0S  VYHMZID
X 090909, O®MYMO3 JuM30gO0L MYagbgMSE300L bog3mdzgE Dby, LogsMomMs, MM gMHM3s60
X OJIO0L  d0MEMAO0l FoMgmE0Mgdgo dmeg3ME®o dmgwgbgdo s d94sboBagdo
096905 abo3L0 Y39 Lobgmdgddo. s30EHMI 3esbsM0OL VIMHM3560 MXEMIIdOL Tglfogwr0sb
do0gdo  3mEbs 06393000900 046905 ©IbsMhgbo  Lobgmdgdolomzobss.  9dM0YS,
505590690 doserolbbdggs d0dsM00s 3¢sbsMm0sms 0IMHMZ9B0 MY MIIOOL M3 S300L
0900M3d ©IBILOIMYIIDY, BOMs 23boLIBWIOML Folo 35MZOLOBMBdS, MHMYMEF MY YOHO
LobBgds, MmIgedoi  dgboderms  2sbobowgdm@gl  d9BHsbmgdol  Mgmm3zsbo  MYxMggdoL
dOMOMIPO BOMEMAO0IMO M30L90930L 5©IMLORYBS/ILEYJD.
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306505 B3 3OO (3bM390
500530560l gMHM3560 MXM9IdOL Qsdmymaol Jowgzqdds (Bjornson et al., 1999)350mofig00
©9HM3560 MXMIO0L doMmErmyoolsdo 0bEIMILOL SOMMI0bYds. gl 0bEIMglo olows
396306HMdgOM0s  gOHM3560 YR HJIIOL  MYM30wo  3MmBIbgosom  ©YA9bIMSEOMWO
Q55350099900L 1533 MMbsrM. 3, LoBsd 95@T0bOL MIMHMZsBo YR MIIdOL 33¢0g390d0
dmMmEOMHMobgwo  domg3990  9BIJHMOIO O  MLIFOPbBME 046905 godmygbgd o
3w0b03580, ULoFoMms 3sbbo  9o93gl G9dmE9body 7MbsdabEwe  3ombgzsl  ©gmM3zs60
X 090900l domemyool dglobgd [Tkemaladze, 2022; Tkemaladze 2023 a-c; Jaba, 2022; Kipshidze et
al., 2023 a-c]:
1. 6Hmym6 690 gds 0gHM3560 MXMHgIO0L 35360 E9IW9ds in vivo?
2. MmO 296960060©gds Jgbodsdolo Gomgbmdol 930w gmwo gMMm3zsb0 MXMIPId0
330090 OxIM9YbE0MGdI0 FsdmTo3Mmds?
3. 5M0L 099 565 Bo0Tdg A56L3MMGOMEO MZ0NMb PIOHMZIL YR MgT0, M3 530MBEHMMEGOL
9o 299653905l S PORIMIH(305305L?
4. 56H0L 09 95 M50dg A9BLHZMNOIOMWO VINMZB0 MYXMHIJEOL FozMMPsM9dMTo, M3
53MBEGHMMEgdL dob 209603 q05L S ORIOHBE0030L?
5. 000 560l 39B0MMWo 0YHM3Z560 MXMHJOJOOL 3mEgbgoswo?
6. ©5G™A begds 3500 259mRol Ggddol 3993060935 OMMs 496353 Mdsd0?
7. OHmym®  5O0L  99bs0BMbadmwo  0gMH™m3go6g00L  dm@Egbgoswo s s ofjggll 90
3m3H9b3E050l 53560357
8. 580 0MToMmgmdL  M9ygbgMsgool  MBsMOL 390G/ 39MR3s  BglmdM0z0
dmdfogngool 99dwgy?
9. 5943L 5 565 M396GHOOMEM BxMBdWILEJOL MBI 56 go09;300Mb dogmazzol GHgddo?

59 3000b390Dg 35Lbols AoLOEITI®E COYO 339 WST3Z0WMYOMEO FJNMEMEMA0JOOL S MM
&995039600 Jow93900L bTsMIGO00 Tgodergds 3¢sbsr0gdo Bobgdwyen Impgeme LolEgdo
B59MYse0dbgb. sbaws 339 bgerdolsfigomdos ~15000-%g dgEo cDNA-U 3mergdi0s. 89Jdbogros
539600035l 3Hod0560, 93EMoEH0D0MGIMwo LEMEo sTMBEgd0L in situ 300HOEOBSEGOOL
9900900, MM 0fYML 53 296900l LogMEFOM-OMOMO b0dMdqgdol sbserobo. Bsbgzabgdos,
O0d  mOxsF30060 ®63-0 (dsRNA) Fgodargds  go8mygnbgdme  0dbsl  g9bols  L3ggoxzolzmeo
99b3MgL00L ILBIPOAB5 3esbsMgdTo.

39656090l Jgderosm 03390Mmb bgarm3zbm®o 15339008 boGgzom, GMIgwoi dgoisegl E.coli
wX 090906, O®MIwgdog d9Jdbogros dsRNA (Newmark et al., 2003) {o®3mgdolmgzol, Moz 0fh393L
1393080396 29608 0630806M9dsL, OMYMEOF 15330039 0gm s®fgMowo C. elegans-do
[Timmons et al., 1998]. 53 &9dbmemyosd Logy®MAbMdEs® s5BJsMS BIOPMISLTES00560
136M0bobYO 29gbgdolm3z0L, MMIWgdoil RsOMMWbo M6 MYabaMsgomw 3MmEqlgddo [Reddien
et al., 2005].
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0v)  3eobsM0s  ilbogzgds gods sbboggdoom (10000 o), dobo ™mEmYB0BIo  Jotyogl
69mdsLEHIOL o B9g69MoE00L WBs®L. 0dolomzol, MM 53 0bLEMWI96EId0m 30L6MYJIX ™M™

33bs®0ool 0gMm3z560 MxMHggdol  Tgbolfoguo®, LsFoOMs BgMdEILLEJOOL  MXMgEMEO
0000l 99damdo sbsliosmgds.

B39bo 3mbs bgmdsliBgdol 39@gOMmagbmMmdol dglobgd dmem fargdols gsbdsgermdsdo
9600369cmgboo obgz0mots [Salvetti et al, 2019]. 05330039 5dm3obs Mmmbo
doM0m50 BgMdELEOL 3eslo s PILILYW S 0-, Y-, (- S V-BYMdESLEJdO (LyMosmo 1). o-
69mdsL3gdo  (Loads-67gMdWSLEHJd0) 393060900 0Ym 3IMH03MEHIBEOLMD, MY
obobo 9653 Jd056 IB0BYIOL Lodslbbm, A99BB0sSM BsODM FNsTMTo3wMdOL MbsMIO o
3999dosm bbgs 3eolol 6gmdsliBgdol Mga9bgMoE0s, GMAMMOES (-bgmdeslBado (Bgds-
69mdsliBgdolb J3g@030).

59 BgMBESLE GO SHILOSMGAL LMo 29b9gdoL RsBMHOO 9JudMglos, MMAMGOESS soxP-1, soxP-2,
soxB-1, smad6/7, inx-13, pbx-1, fgfr-4 o nlk-1. 9gm6Mg GHodol ©gMM™m3s60 wxMgwgodo, (-
69mdsbBgdo, Imbsfiowgmdgb  930gMBoLol  Fgbs®Bmbadslls  @s  Mga9bgMogosdo s
399mbo3o396 oligmo 3969080L oo MbYL, Hmam®ogss zfp-1, fgfr-1, p53, soxP-3, egr-1 o gbpd.
dqbsdg G030, Y-BgmdWILEBId0, gobobowgds  0-bgxmdLLEJdOL  J3gzsls, MHMAWgdoE
390mbo@o39b gata4/5/6, nkx2.2, hnf4 s prox-1 s Ls39MIMEME F09393693056 bsfarsgols
3609603 MOMW0 WgMM3560 MK MIIOOL POV 3t39)O3E0L. S dMEML, V-BgmdEslidgdo
39500939696 ©9MHM3560 M MHgEId0L BYMH3ME 3MmIMWs305L, MHMIgEoE 290Mbo@I3L piwi-1-0 s
BgoO™MbMo 296900L d MBYL, HMAMOOES ston-2+. M53EID0TY 33009398 ISWILEHMMS ST
9309MIM0, bgMH3mwwo s bsfersgol Hobsdm®mdgwo gmmzsbo Mx®m9gdol sOLYdMDS, 1939
0©96G0x80E0MJOMMos 1393090 HGIMWwo  0gH™M3zb0  MxGMgEgdo  bbgs  3esbs®emo
Jumz0gdolmgol [Zeng, et al., 2018]. G035 bobs, M3s¢gdo, 303d96¢)0, 9JL3MIGMOWMo,
356964030 56 3MboM3z560 YR MggdoL GH039d0.

53306039008  d0bg30m, BYMBELLEHIOLS s  Fo0d  FsdMTogzgddo  a3bzgds  piwi-1
G®BL3IO03EHOL Lbgoslbgs ©mby, [Zeng et al, 2018] Bss@Gotgh goOMXGIM3s60 GBI-0L
5600000930Mmd0L 330935 9 29dMag3w0bgls BgmdEIsliEgdol L 30609 12 obMgEwwo
9393Mm3Mwo30s, OMIWgdoEg 2odmbo@egwbgb piwi-1-ob 5dGHogmdol Lbbgoobbgs ©mbgl. 3
939303 s309000  Godgbody 939300690 M0s Y, @5  V-bgmdsldgdol sty
396LsBO3OME  J3930390m9b. Mg IBILOLMYPOWMWO  T-bgMdELEBHIOOL  3ELo, MMIYEOE
0539390693905 3eMH03MEJ63E0LMB, 353800900 0gm M5FIH0Tg JEWSLEHYNOMB, Mo
3960579 MdL, OMI 0-69MmdWLBHJO0 FoMMNESE 393JNMYIDM  3M3MEsE0sL  HoMTmoygbgb.
LS0BEHIMILMS, M 53BHMOGOTS 9R0bIL, BMA bgMdEILEHOL J3eslo, MMIgEoE 500b0dbgds tgs-
1-0b 9dudMgloom, 90dwgds gsdoMEal FACS-00m 563)0lbgmeqdol 4s9mygbgdom wxegools
bgs306M0L 3OmEHgobols Tetraspanin-1-ob fobssdgy ©s 395M99MdY6, MH™I g TSPAN-1+

X 090900 53O0l 650300 3e)H03MEIBEGHWMMO0 WgMMZ560 MXMIId0, HMIWIdoE 04393050
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OMAMO3 300MmbMm6m®0 bgmdslEH 900, HMIGdOE P30mY9bsbEEGd0E s 1939 Ho®rdmJab0s6

§0obsdmMdgo MxM9IdL 9J3bo JOMOMOO YOI bsBob: gdoyMdmwo, byMzmwo,
3OMEMbYBO0O0Y, 3MBMYdOL, bobols s bafarsgzol Hobsdm®mdgwqdo.

0993 360336900m39605 50060dBML, GMd Tspan-1, Gy BsBL, o sMHOL gLz HDowEo©
3o0mbs@mo cNeoblasts-8o s 3mbEGHI0GHMHBMOO MxMIYdoL 860T369emz560 Mom©gbmdsg
31939 299mbo@ogl 58 9gbl [Molinaro et al., 2021] 2565 530by, sbEsHIBL 9dM™535Hgdmwo 0dbo,
MM tgs-1 FoMNwsE 50bodbogl bgezme 139309 0BdME BgmdWLLEBHGOL, oliggg MMM
3bGHTOGMHBNO M OIIOL, GMIYO0E 353060 JdY0s bgMHzrmo byBol dgEmsb [Raz et al.,
202]. 5960350, cNeoblasts-ol bogzsmmMo 83900  ®BYds  EILILOLOSMYOS® o
09000535H90M0s, MMI gl MXO9EId0  F90dwgds  2oboLIBOZIOML  Mvodg  Jumzowol
1393083032960 BoM3gMHOL SMMLYdIMOdOm. dgmeg FbEM0g, sHowro 50BMmBIBId0 395G ™MdY6, H™I
O3 9OHmo  36Mmd0o  6gmdsliGol 3wslo 96 MOl (39lobs©  3WMHO3MAGHIBGHWOO
69mdsL3gd0, HMIWIdoE 4odMmboo396 Jumgzgowol B3gE0R03MO BHMIBLIMOBEF0OL BodEHMOYOL
d60g5mo  bsbosb,  Fgodergds ogmb  JrmbmagbmMo  (goblsbrggwo  g3som
3OHME0GIH0MY350), OHMYMO3 IO YYXROIOOL GHMBL3EBEE00L 939y, SB939 o

cNeoblast

O piwit*

tspan-1°7
y-Neoblast o-Neoblast

[Intestinal progenitors) (Broad lineage capacity)
piwit* C\
gatad/5/6-1° piwit*
hnf4 soxP-1°
nkx2.2* soxP-2°

pProx- 1°
C-Neoblast v-Neoblast piwit*
\Epidermal progenitors) {Meural progenitors) tgs-'l'

piwit* ston-2*
oY 2 Qo
fgfr-1 - ptprd-9*

soxP-3* prox-1*
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boypsoo 1 (Molina et al., 2021). 3¢»5635G00b 69028¢»sb9980L 39¢9908969¢»8s. ¢ 69028¢»sbh9d0
3032 HbHCIH05 ©S J9r9dcr0s00 5300656 b39;05¢70 bgdrycmo 6908¢nslihgdols
bb35056635 J39¢903960 (Wagner et al., 2011), Geadem9bog 859029396 (H®sbl360%300b

RN HD900b 13930903596 30003¢99Hb ©5 bsbeagrercao 00%9096500098056 356U63539879¢w
Fb230029800, Gagatogss bspersz0 (y-69r28¢rsbihgdo), g3ogtidobo ((-6908¢nsbhgdo) sb
69(5329¢m0 299090980 (v-6908¢mslihgdo) (Molinaro et al., 2016). beagogtroro b3gp05¢70bgdoycmo
6908¢»5bH0 0b65(HB698b 3¢ 1H03023 905056 @S Jgrrderos bb3s Jr9ch03980bcz0l

U39605¢70 B9829¢70 69008¢5bHgd0L hsdmgds (van Wollswinkel et al., 2014). bsgmoliggto
P929¢90¢n0 0be980 Jdor1000098L §9-9802H8989¢ w1 IO L)H009(H00898YBy. + LodBagr980
Jo029000090b 89600 359bshc985 Bg. 3000030l 6086980 Bor1000098L 0ds Y, Gad 9b 396960 56
d90d¢m985 Bsomz5¢nals cNeoblasts- obs 97 2c09B0w96% Gs56939(98500, Gogsb obobo sbig39

3300065905 L9 90980 bb3s 302349¢ms;309800.

306Md903d0, MM ©IJOMZ960 MR MJYd0 oL F3060JOS s WMBYbowo M5FEYbodg
3303 dbobEgdl g MmEYIBOBAL. 305, LYIer F30609 DMAO0IMO 1393050 BYOMEO
69mdsliGo 53egbL 3¢olGH0MHMBOL oM 33909 boolbl, 0bs@BRMBIdL 3erH03mEHYbE0sL s,
d9L58530b5, MBS Bs0MZoEML B6J30IMS© 3EMO3MFHIOEHIMS© S 3MEHIbEOMEMS©
300mbm9bm@s (LyGosmo 1).

69mdsliGo - 3esbsGr00l 3mEHYb30Es© 3mbmygbm®o mxGgro

G9M3obo BymdsliGo 999m30535Ds 3560093 M9bMERTs 1892 Fgarl, Moms 509HgMs 35Go60,
365009539096 30M90 )0, gadGOMbIGOlL Jgeglo MxMggdo [Wurtzel et al., 2015].
3B bgmdliEqdL 901de0s0 Fo0rdmgdbsb bgdoldogMo bofiowo dombgsgzs dsmo
503 dsMmgMd0LS [Benham-Pyle et al., 2021]. sbgdbwyoem®o H93HMw300900L
356560 93odgdol 533565 33053900l gomzscoliffjobgdom, g wgmm3zsbo MxMggdos
36543035 993305390 3393106905, 5900350, 3¢9BM0gd0L YHMZ960 MR M9EIdOL OIS
Q5 005 bgerdolsfizmdds 3m3s305d 1bs dgdwml 9dudgm0dgb@do sHo®dmmls
9396900, ®MmIgdo3 039396 BxMdEsLEJIOL 3:3Mes30580 53sBOSL, 303M3ESBOL,
©OL3BOSLS S FOMSOHMEORIMI(30vIX? EIMM39390U.

S. mediterranea 296mdo s 9@T06OL, 0LY3g OMaMGE Lbgs bgMbgdeosbgdol (30 o
D90M5m93B0) @S ©JOBHIOMBEGHMIGOIOL  (SLE0WId0 O D3Ol BYMdO)  49bmTgdoL
5600000930Mm30L  3m©bs  ©oy39bToMmqds  M9a969M530Mwo  3OHMEILBYOOL  FosYIX MY ™3560
9w g3Msdmeo  39d60D39dol 4963393500,  ©gOHM3Zb0  MXMYEOIOOL  BOMEMY0s O
500580569030 MgOMZ560 X M9IOOL IMP393900L F3YOBI MBS, MHMIGdoE ASIM{3g M0
©96H™M3560 XYoL  F9bs®BMBId0L  (5606005), IMMWOoRIMSE300L  (g03900900)
0RIM96:305300L (BHMSG™MIsME06Mms) ©I539dBIO0m. H50Jds MBS Fobls3MMMYdM 0d9E9dL
5094569396 Q096 900L dobybgdols 50dmPB9b5/o 965y Qo d9L505d0b0o
39955bo sHM39090 MYMs30900L J9Jdbsby.
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20900 in vivo 3m349s3ool obsdozol oblobrg®ms

69M3sL3Gd0 JOMIPIODO 3OMEOTIMOHEFOME0 IR OJOJO0S 3¢obsErI05630, B0 dbMEM©
obobo 99056 139308096 M7sd305d0 dOMIBMIJLOMGOOEMSD [Sugio, M., et al]. 256> 5dobs
3949600005 cDNA 30300193900 bgmdesli3gdom 4590Mgdv)emo «x Mmool 53MoJ300sb s
©0b6@gds BymdslGol 1393083039600 496gd0L  5dGHo3mdgdo [Reddien et al, 2005]. 53
993093 9529639005, MBT-0ob 0bEHIMTRgMH96300L (RNAI) g98mygbgdoom ggbols 9dudmglool
QOMAM630L  MBbIOMIB  gOMo©, TMY33d  LYTNOWIdS IR390YM T MY EMIYOIOOL GOl
doMOMO©O  IM939IOH0  FobolinsmgdEgdol  2oblsbEgms, MmameE MgabgMogool, 1939
Jumzool 3mdgmbiEsBol ™l [Newmark, 2005].

39GOBMMOO  0gHM3560  MROYIOOL  3Mm3Ms3ool  E0bsFogol  MYYMsEooL  FMEYEgdO
390990539005 JOMOMOOQ in Vitro. 5d0EMd, S0 IMEIE 00 4560300056 J0b0dwd G989y
65300m3569090L. 306039 Gogado, Jumz0wol 3MEEHWMYGOOLIZ0L WIHglgdmwro derog®o Bembgs,
6HM39wo3 3085600s MXOMJOIO0L 25MRI6OLS39D, MHMMWos 0K g™ ) Gs dmbgds in
vivo 3060Hmdg00d0. dgmeg, bgewdobsizomdo dm@gugdol «dg@gbmds 5O 0dwgzs bodrsgdsls
3obslibgom M350 MbIbegdo 3OHMEILO, F9Q90MSE, MZ0MPBIBEIGDS O ORYMIBE0S(309,
HMI9d03, L935M9YME, EMI0bIBEHVIM0S MYXMHJIIOL 656939000 93500 J393M3MEs300L
9Jmbg 0oxzgM9b305300L Lb35ILBIS 9BO3BY.
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7

boysoo 2. [Molina et al., 2021]. 3569 bogbsergdo s3026¢9(02¢19896 3¢rsbs®ool 0963560
X 909080b Jp935b. X13¢M900L 8900 9608 w1cm985b5 @5 0230008565b¢1985L deaols Bsersbb by
333¢7965b 5b@©9bb 3569 bogbs¢rgd0, Hgmosss s bos6980bs ©s ©835(89¢0 6gsbmgdol,

U939 290908309 Is5¢9®07b0olbgsb. Hegm®z CoRIH9Ib;0sE0s 3(3d9rIds, wIx 90l 8ol
U3905¢70Y9829¢70 HobsdmGH890980 0365365396 piwi-1-0b 97b369bost, beaerer Jbeazoerosb

b0 9829¢m0 (956l 36033006 R3FAH2980L 359bsh1em98s 0 BBHOIBs. Bag 09600

U39605¢70 Y9829¢70 69028¢r5bH0 065659698 3¢re1t0339965058 @5 Jgodergds dmbogl

29900l 890000 d9p5¢7s bb3s d39¢903980b0230L 39305070 B98:9¢m0 b902demsbhgdols

dbsH0b9¢cms. w1 9@09000 sLOGIAHEOLIP0 OsYRS 5¢20b0db6IBS (00 35(D330¢153000.
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©9G9M0boLEGH Mo dmgo 933303J0L, OMI gMmzsbo MXM9gEIooL J306Mg MoMEIbMdS
I m93L900s 508580, HMIGELMRSD MOMMGME0 SLOTGEHMOMEISE 0YMGS F30 g VGMMZD
MR OILS s IgmEg 309 O0RIMIDE05300L FDoBY TIPSO MYXMgIDY. S3M0PS©, S0
9ol dobgz00 WM M39560 YRMIOIOOL 3330 ,3305305°.  LEGMILEHWOO IMEIEXO
30 50%30390L, M IMO35¢0 MWIMHMZID0 N MIO 0353908 60Tsl, s MoMMIMwo VgHM3zs60
MR OIO0L 5gmRs 03935 JODL MOL b sOF ghHo WgMHM396 MXMIL (96 s EHgMbBsGOMo
693560, 90000 96 MO oMoz Q5MOTIZI0 4535dE0gMgdgo MxMgoo [Ro et al,,
2001]. gmbol 653egdmds gM™3560 MXMHIOIOOL VX MHIJOIEO 33300l ©0bsdozol
dgbobgd in vivo sbg3g 3MEIEEI0s 3EsbomE BgMdWSLBHODY. F58obosdY, FgEHsbmMMo
©9HM3560 YRG0l 33300l FMG3OHO  FobolosmMGOWgdIOL FoBLIBOZMS, 1939
33bsOMo bgmdsligd0, dobo XML J3g30L in vivo Jgufagerols 9gLsdergdemdslmsb
9OMSQ©, MHOMB3gYmal 6035 O MG LoLGHGISL 0dol AoLIM3IZI39©, 0¥ OMYMO
bgds M350 XOIOMZD  MmOYsbobIgodo 3 B03MmEBHbE0sMdOL  MgasEos. 90
5365396 WMO  doMEMAO0MOHO  M30L900L FMEYIMEME, MEORBMOEM™ S VXOIJOMZID
©MbgbYg Hg3d 930 YPIWSE WMTS O3Bl BMIBOIBL MgMHMZsBo MXMGIOOL doMmE Mmool
d9LoPogsBg s  ©9IMHM36  MXMIIPDY  IRMIBYIMO  MYMHS30MO  BEBHMIBHH0JO0L
5300656 2563000560935D7.

36MM960@MOWwo BymdwslEGgdol oRIMIBE0s30s B3Y30530396 VX MIPIIS©

dsb 999009, M55 IBMYLEHWIdS 3939790 (obsdmMmdYO 3M3MW (30900, MOMMYNIEn FomMRIBL
3boLosMYOL BHMIBLIOMOR300L B3gE0RBO3NOO BoJBHMEOYOOL 2o0mbodEgds, MMmIwgdo bdoMs
L5FOOMS F500 BBdME MM EORIMIBEF0SEO0BMZOL. FoYIWOMO, (9 3gnIero [HobsdmMdggdo
399mbo3o39b 29bgdl, HmamEm0oEss ovo, foxA, myoD, gatad/5/6, six-1/2 sb pax6a, MH™Igdos 1939
309mbo@mos Imfioxme mMAsbmgddo, GMAMMOES M35¢0, B3M0bJLo, 3Mbmo, bsfiersggdo,
996369G MO0 LoLBHYIS S BxM3MEo LolEYTs, Tglsdsdoloq [Flores et al., 2016]. 333¢93569d0
LHO3eMdgb 29690L o Loboabscrm gHadl, MMIWIdoE Fo9dGHOMMmIOMEs GHMIBLIOOBE0OL
33943 ™OHGO0L 25dM 58 H0bsdMMBd9IdIOL ORIMIBE0SE00L dmem 9&9390DY [Barberdn et al., 2016].
g439wadg  36083690m3560  GBodBHmEMgdol  53mMIGYM30  4ooLObK3S, MMIgeroi  LsFoMms
965350 x39MMm3560  3esbs®ommo  Jumzowgdol IBMLEBHIOOLS S ORYMHIBE0SEOOLIZ0L,
396M0MOMWOI© 053050 xo50gds [Reddien, 2021; Ross et al, 2017]. &6MsbubzMogzool
394BHMOHJO0L MROM 30390 BsdMmbsmgzgso, GMmIwgdog LyFoMHMS 3WsbsMOMwo MXOILIOOL
1393083039600 3H03900L5 5 MMYBMYOOL OGBYMIH305300LMZ0L, 3B GdOm Fm(399 )0
3b®oedo 1 [Molina et al., 2021].

36560900l 93000gMA0LO MO FMbMBEMIEBH0BOE0MYIMO BGbs- 5M(30¢0560 s Bm3093089
930m9YMHO YR MHIOIO0LYSD,  OMIWGdo3  WOMOYHMJIJEJOI6  WMOHFML  4sdmIYyme
IR OJJOMD.  930009MTMNo  bsHol  3OHMYMmLOMGOOL  $8595d0bgwo  dmEgo  ImoEsgzL

6580096089 9995¢9M YYX OO 1GOOI 930YMHAOLOL F0bsdMmMdIIOLS (C-BgmdEsLEJOL)
@5 BggbmdMogzo 930YMHINO YRMHJOIOOL FH03gdL TmMob: 930YMHINwo [obsdmmMmdgwpgdo
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3990bo@9396 zfp-1 s Fo03mgddbosb prog-1 4sdmbo@mer MxM9IOL (50MJME0 930IMHTIMEO
005903530900, 5069 (36Mmdoro MHmymei nb21.11e) zfp-1-0b sdEHozmdom; gb prog-1 ¥x©M9gdo
®o30L  dbGog  Fomdmgdbosh agat-1-ol  godmboGE  MxMIEIAL (330560  9300IHIMEO
00000353 Mds),  Boosbsg  29dmosb  zpuf-6-0l  edmboGwo  MYxMHI©Id0  ©d
©0xgMHg6306MHYd0s6  goblibgzeggdmer  dmdfoxngdmwm  930IMHIMNMO  MXGMIOIOOL  BH039d5.
9309030 HsBoL  3OHMyMHgboMgdol gl goblbgzeggdwwo LEsogdo LogzMEMws  sGOL
19AMYR0MOE0, (-6gMOWIBEHIOO 4obEsYgdM0s AgHgbJoddo y39wsBg VOIS, bmem 430560
93096M3M0 8059353 Md0L MY MGOIO0 ROM SHEPML 505D otg g30mgEoslmsb (Tu et al,,
2015). 930@9gMdol TgbsPBmbads s M9a9gbgMsEos ©sdm30gdEos zfp-1 GHMIBLIGOTE00L
3394 BHMOHOL 259MboE35D9 930009MTMo obsdmMdggdol Jogm, obgzg Mmam®a p53, sox S pax
5JBHogmdsby,  OHMIIdo3  96sdIOMAMID  sdgMwo  930gMFMNo  fobsdmMdgwo
X O90J008  0RIMI6305305LMD 3930060 gdo 296900l Mg MEoMgdsDg (Cheng et al,
2018). 306390  3mbGHIoGHMBMOHO  930IMHIMYwo  FobsdmMmdggdol  L3gE0B0IE0S
©59M3090os myb-1-Bg, Moyl 99 GHOMBLIOOGEOOL BIJGHMOOL IMMYM63s 0f393L
LO3OEOMO-EMHMO?  POWISPAOWGOL,  MHMIgeroi  9BJoMgdl  930gMToLoL  JmBForqdsls
2Ix 09900l 05353930l I o™ IBNMLEHJOOL 250M 33006 g30gMoldo [Zhu et al., 2018].
5MgMo  BEOEOL  35Lvbol  qgbo  egr-5, MMIGoE  bsgsdmbodogl agat-1-0sb 23056
93009MIMe §obsdmMmdgqddo, LoFoMms 930gMTMwo bsbols 99damdo 3O MYMmgLoMgdOLMZ0L
9mdfoxgdmm 930gMIMNwo VX MJd59©], brwm dmEodEody 930IMdmwo X MIgdOL
939X 318900l 0xIOHB305305L LFoMEYds soxBl. -2 (LvyMsmo 3).

3L GHMBLESE0MOO 3300w dYd0 s §303969BH03LIM0 MYRMWS305 BYMIWSBEJdTO

30w 900L B6J30s bdoMs 8F0OHM® M0 Yds 3mLEEMBLEISE0MHO BMEOR035309000
(PTMs), 6:00wgdog ©0390B0%30353058 93909096 ds00 36430908 oo LEMWJGHMMOLS
30L90900L 9993935000 96 899993939000 993300 doMmJoTo)HO Mgod309d0l I9dzgmdom, Fsm
dm6OHob ZMLRMOOEO0MGOS, AW0ZMDOWS305, MO0JOEBHOWS(305, TJDOWSBE00 S SFIBHOLSG0S
[Wang et al., 2014]. PTM-g00, bbgs 9303969303296 8m@0530353090mb gOmo, 36033690 m3s6
OO SbOMEGd9b WgOM3560 YR MIIIOL F565HEGBIOLS S PORIMHIBE0S300L MYYIE0MGdsTo
[Avgustinova et al., 2016]. gb doGga)0Mgdgwro d9dsboBdgdo ImoEegl 3oLEHmbol, bd-ol s
JO®A53H0boL IMOFB0Io30sL.

JO®AsEH0bo 3608369035600, Mo@9b ©bT-0b 89393F30L oo, Ol SMIAWOMHIOL, MY HMYME
@5 OHM©Oob Imbgll b3-bBg i3Mds B3xEOBR0 MO FMEg3EGdOL J0gM: T9390090, BJ3L0ISEF0S
@5 BHMBLIOOGE0s.  8FMO0YS®, 2960l gJudeglos JoMOMII  MYRIMWOOEYds 5D
2995593009090 s HINMAMD3900 FogEMMgdoL d9d39Mdom. 30LEMbYdO oboEE0sb dg3™
39bLbge390me PTM-U, 3500 G0l dgmos3osl o 539GH0ws3ost [Bannister et al., 2017].
30LEGHMBOL 539GOWOE0S FOMOMIPIE OHObOL 39600 X3390 byl MHymdl JMmAsEobol
3ol 5, FgLodsdoby, SLMEOMYds gbol  9Ju3MHgLoOL  A95dEH0IMGOLMB.  3oLEGHMbol
5(39GHOWSE0S IMZ0IOMO SMOL B3sblBY LadoMmol3oM™ 1630930l IJmbg B9MABEJdOL
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MmO mxsbl dmemol: 3oLEHMb 539GH0WEHMBLGRIMSBgd0 (HATs) o 30LEHmb ©95393H0wsbgdo
(HDAGsS). 30b&™bols 3900s30oobmgol Bos®mweo bs®bhgbgdos crobobgdo s s6a0606900. 35306
MHMOgLOE oBobo 890dwgds 0gmls dmbm-, O- 56 BHM0IJNOWOMGOVIO, 5O0bobgdo Ggodergds
0yl dmbm- 96 090w 0MHGOME0. 5IM0YS®, oBobol dgmowsiogdo H3K4, H3K6 oo H3K79
5393006093905 9JBH0O 3969dmsb. bmeom H3K9, H3K27 s H4K20 9353906090000
G®5BL3O0330ME HY3OHILOLMH.

65839690005, HMA Lb35@LBZS GH030L VYHMZ9b MXM11JdT0 9635300509090 2496900 500b0dbYds
OmamO3 39Bmdgdo H3K27me3, sbg3g sddomeo H3K4me3 60d6gd0m. gl 3035¢096¢ )60
9MBoMgMmds 0bsMPRMBIdL FmMgdE-GMIBLIM0330M 3mBEHIJLAL, OMIgeoiE Fgodwgds
L6530 299dGH0O©IL ©oxgMHIbE0s300LsL [Bernstein et al., 2006]. 3609369 mgsb60 3HMyMglo
0d6s doofgmwmo PTM-gdob s 9303969303160 8m©0303530900L  Gmerols  dgbfagarsdo
336560900l M1999696M 5300l 3OM3EgLgddo [Stelman et al., 2021].

Lineage | Gene In Situ Expression piwi | RNAi Reference
-1+,
Name Phenotype
PIW
I-1+
Coex
press
ion
Epiderm | zfp-1 Progenitors yes Depletion of epidermal (12,37]
al progenitors
soxP-3 | Progenitors n.d. | Reduced early progeny markers | [12,80]
egr-1 Progenitors yes | n.d. [12,37]
p53 Progenitors and yes | Reduced epidermal progeny [12,80,87]
early progeny
prog-1 | Early progeny yes | n.d. (8,39]
myb-1 | Early and late yes | Absent early progeny fate [88]
progeny
agat-1 | Late progeny no n.d. [39]
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Pax2/5/ | Late progeny and n.d. | Reduced early progeny markers | [80]

8 mature epidermis

zpuf-6 | Late progeny and nd. |n.d [79]
mature epidermis

egr-5 Late progeny no Impaired epidermal [79]

differentiation
SoxB1- | Neuroectodermal yes | Abnormal behavior and (89]
2 progenitors movement
Neural |ston-2 | Progenitors and yes | n.d. [13]

different neurons

elav-2 | Progenitors and yes | n.d. [13]
differentiated
neurons

kif Progenitors and yes | Absent cintillo sensory neurons | [21]
differentiated
neurons

pax3/7 | Progenitors and yes | Absent dbh+ neurons [21]
differentiated
neurons

neuroD | Progenitors and yes | n.d. 21,9

-1 differentiated
neurons

soxB-2 | Progenitors and yes | Reduced neural progenitor (21,9
differentiated expression
neurons

arrowh | Differentiated n.d. | Defects at the brain commissure | [91]

ead neurons

mblk Progeny and n.d. | Small brain regeneration [91]
different neurons

tcf/lef-1 | Progenitors and yes | Reduced dorsolateral GABA [21]

differentiated

neurons

neurons
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nkx2.2 | Progenitors and yes | Reduced ventromedial neurons | [21]
differentiated
neurons

arx Differentiated yes | Reduced ventromedial neurons [92]
neurons

Pitx Serotonergic and yes | Absence of serotonergic neurons | [93,94]
other neurons

lhx1/5 | Serotonergic and yes | Absence of serotonergic neurons | [21,93,94]
other neurons

hesl-3 | Progenitors and yes | Defects in CNS pattern and [90]
differentiated organization
neurons

sim Progenitors and yes | Defects in CNS regeneration [21,90]
differentiated
neurons

coe Progenitors and yes Defects in CNS size and [90,95]
differentiated organization
neurons

ap-2 Progenitors and yes | Reduced TrpA-expressing [21,42]
differentiated neurons
neurons

runt-1 | Neoblasts at wounds | yes | Perturbed ap-2+; sp6-9+ (42]

expression and neural
differentiation
Eyes ovo Progenitor and yes | Lack of eye cells [26]

differentiated eye
cells

six1/2 Progenitor and n.d. | Lack of eye cells [27,42,96,
differentiated eye 97]
cells

eya Progenitor and yes | Lack of eye cells [26,27,42,
differentiated eye 97]

cells

Junior Researchers/sbogogsbMs 933w93560900 . 1 N 1, 2023 206




sp6/9 Progenitor and yes | Lack of PC cells [27,42]
differentiated PC
cells

dlx Progenitor and yes | Lack of PC cells [27,42]
differentiated PC
cells

otxA Progenitor and yes Lack of PH cells [21,26,27]
differentiated PH
cells

meis Progenitor and yes | Disorganized eye regeneration [21,26]
differentiated PH
cells

kif Progenitor and yes | Disorganized eye regeneration [21,26]
differentiated PH
cells

foxQ2 | Progenitor and yes | Disorganized eye regeneration [21,26]
differentiated PH
cells

soxB Progenitor and yes | Small eyes and lack anterior PH | [21,26]
differentiated PH cells
cells

egfr-1 Differentiated PC n.d. | Reduced number PC cells (98]
cells

egr-4 Differentiated PH n.d. | Less differentiated and more eye | [99]
cells progenitors

Intestina | gata4/5/ | Progenitors and yes | Impaired differentiated gut (5,12,48,6
1 6-1 differentiated gut progenitors 0]

cells

nkx2-2 | Progenitors and n.d. | Impaired gut regeneration and [12,47]

differentiated gut

cells

lysis
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hnf4 Progenitors and yes | Reduced expression gut markers | [5,12,21]
differentiated gut
cells
egfrl/n | Gut cells yes | Impaired gut progenitor (50]
rg-1 differentiation
rreb2 Several gut cell types | n.d. | Impaired goblet cell regeneration | [100]
gli-1 Several gut cell types | n.d. | Impaired goblet cell regeneration | [100]
Pharyng | egfr-1 | Pharynx and others |n.d. | Aberrant pharynx regeneration | [98]
eal
FoxA Progenit. and yes | Impaired pharynx regeneration | [21,23]
differentiated
pharynx cells
Muscula | nkx1-1 | Progenitors and yes | Lack of circular fibers and [24,25]
r BWM bifurcated AP axis and fused
heads
myoD | Progenitors and yes | Lack of longitudinal fibers and [24,25]
BWM defects in regeneration initiation
foxF-1 | Progenitors and yes | Depigmentation, lack of non- (24]
non-BWM(DVM, BWM and ML defects
DVL, IM, PM)
nk4 Progenitors and yes | Reduced DVL markers and ML [24]
DVL cells defects
gata4/5/ | Progenitors and yes | Reduced DVM number and ML | [24]
6-2 DVM cells defects
gata4/5/ | Progenitors and IM | yes | Reduced number of IM cells [24]
6-3 and PM cells
Pigment | ets-1 Progenitors and yes | Depigmentation and reduce [9,28]
differentiated cells markers
foxF-1 | Progenitors and yes | Depigmentation and lack of [9,28]

differentiated cells

markers
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fgfrl-1 | Differentiated n.d. | Depigmentation and reduced (28]
pigment cells punctated marker
albino | Progenitors and yes | Depigmentation and lack [28,101]
differentiated cells markers
Excretor | Six1/2 | Progenitors and yes | Impaired protonephridia [22]
y tubule cells regeneration
Pou2/3 | Progenitors and yes | Impaired protonephridia [22,102]
tubule-related cells regeneration
hunchb | n.d. n.d. | Impaired protonephridia [22]
ack regeneration
eya Progenitors and yes | Impaired protonephridia [22]
differentiated cells regeneration
osr Tubule cells yes | n.d. [22]
Sall Progenitors and yes | Edemas and decreased tubule [22]
tubule cells cell number
Egfr-5 | Flame cells n.d | Absence of flame cells and (103]
protonephridia disorganization
cb®ogro 1
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boytrsooo 3. (Molina et al., 2021). 3¢v5b36G#¢m0 096093560 2330690980 bs ol b90s.
0002002989005 020029290 HobsI2H89000 bs ol J563396980. 58 R39H2G980L J295891%30L

350mbs935, 5B, “1%GM J9brIrIr0s 990 b3930%0399(0 Hobsdm®89098000
000002929¢70 bs ol Jogboo».

MAPK (80@ma9600 955dGH0w6m9dremo 30m@gob 30659900), Gmammoiss INK s ERK, LoFo®ms
B®H3om®o  ©9a969GMo300Lm30L.  Mmamei Bsbl, JNK 0f393L 93m3GHMbme  wmxmgomen
10330ML, MMIgwoi LsFoOHMs bgmdEILEBHIOOL  3OHMEWOGIMHOE00LS s ORIMIHE0sE00L
3MmMOH0bs30olm30L, g3y Jumzowol MHgdmEawomgdobmgzol [Almuedo-Castillo et al., 2014].
dgmmgl dbGmog, ERK s0fig®owos, HmymE gohm-9Hmo s®mgeo Logbsero, Gmdgwos ofigg3b
9396960300 [Tasaki et al., 2011], 5¢0d50, ROS-0b g55dBH0w96Mm900L abom. sbsewmyom®s,
B9MdslEgdol 3OME0igMHO3E0sLY s ORBIMIBE0s305d0 BsOMEo Bbgs 3065Hgdo dmo(39396
Lologbogm AHBgOL, Mmymemoass PIBK-AKT-TOR [Peiris et al., 2016], Hippo [De Sousa et al., 2018]
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5 EGFR,653 Logo®ms 65996039 ¢odol vx6grool 0oggmgbzoszoolomzgol s sbodgd®omewo
2399mz0Lm30U.

6583969005, ©MI MB0330GH0WS305 ©S LBYIMs30s 1939 9608369 m3z5605  3Esbstremo
69395965300bM30L. g, Boo0ms©, E3 ogobs huwel-ol goBxdgds ofj3g3l s3m3EH™bol
9353905l o ©93969M5:300L 0630d0MYOL, 0bgEegz5 0ToLY, MMT S19Y39 0§393L X MILIOOL
36MHME0z9gMH300L BOHEIL. sbsermyorMs, SUMOws30s ©o530dloMs, M 56MH9awogdls
2R 099008 L0330l s bgmdELLEBHIOOL FOMEOTIMSE0L, LogsMorwome, Hedgehog gbols
d9939mdoom [Thiruvalluvan et al., 2018].

39396mdOH™TsE0bols 3Gm@Hgobol 1-ob (HP-1) 3m3m@mao, OHmymea Bsbl, bLyFomms Bymdwsliol
030095656930l globoBMbgds® s 3MHME0RIMs300lL byerrdghymdobmazol, LsgsMerm,
mcm5-ob 9gb3Mglool 0boMgdom [Zeng et al., 2013]. JHMIsEHobols MHgdm@gEocMgdol Lbgs
96003690m™3560 xsJ@MMgd0 809379036905  3mBLYMHZs300L SWI/SNF mxsbls, Gmdgwog 91939
boli0s0Gds 3¢sbo®mgddo [Trost et al., 2018]. mMo doMomso SWI/SNF 3m33¢gdugdol BAF o
PBAF %mao096hmo  3md3mbgb@ol  gobdgdsd  9s0mogwrobs dsmo  Gmeo  Bymdwsli@gdol
36MHME0g9M5305d0, 01939 OMAMOE 930IOIMWO s 3MBMNMZsBo bsBol WO0RIMHIbE0s305d0.
MLL3/4 30L@mb 8900 GHMmBLRIOsDGd0 51939 dmbsfogmdgb  gdm3zsbo M OgIdOL
3OHM0xYH530580 s 930 IMHAoLOLS s bgoMHMBIdOL OB M96E0s30sd0 [Mihaylova et al., 2018].
M3O® 39303, 396900, OMIWId0E JOMHOMIPIQ  OIWYITJOMWOs  bgMmdWILEHIdTo, ToyEed
HMIW9d03 399d3H0MMYIYW0s Fom 3MBETOGHMBME F:sdMTogwMds80, 5839690l 3035¢9gbEHIM
H3K4me3 s H3K27me3 60896900 [Dattani et al., 2018].

m®3s  Bbgoslbgs 3309350  99mo3e0bs  3wsbstomeo  CREB-89853538060909¢0  3ools
(CBP)/p300  mxsbol 5396430  Bgmdesligdol domemyosdo [Fraguas et al, 2021]. qb
G®5BLIO0330MWO 3M5JGHOZ9GHMOMYOO SMHIEGOGD 29635390 MMl HMYMO3 30LEHMbMGO,
olg 9530LBHMbMOO  30WgdoL  539BHOWOMHGO0m (56  BHMBLIMOGE0MEO  BoJBHMMGd0) b
90LsbMH9d056 OHMYMEOE 30wMm3560 botsbmgdo [Voss et al.,, 2018]. ghoo dbG0g, cbp-2, HMmyme ;3
BoBL, LoFoMMS ©gMHM3z60 Mx®gOL T9bsMhMbgdoLm3zoL, Mo dolo AsBmIgdol T9dw9R,
3b™39wgdo 563969996 b69mdsliGgools s 3OHMEWOGBIMHIFOMIO MYRMIEOIOOL MoMEIbMdOL
96003690356 9993060905L s Bgdmddggdol sfiygdosb Ms8qbody ol d9dgy. dgmMy
dbcog, cbp-3, MMy BBL, JoMOMso© FMbsHowgmdl BgmdesliEgdol ogrgMgbEosiE0sd0.
50bsb0dbsg309, MmAJ S. mediterranea gemdl bwyo CBP 3mdmeomal Platyhelminthes-ol ags®obomgol
Q535b5L0sMYdgo Fglsderm EYdEXP0MGdOL dm3egbgdol d99s. J0Mbggzs 0dobs, GMJ
bgMbgd0s6900 CBP s p300 »96H0009M»0d0909396 doM0mo@o© gomby s 03539 30gdmsb,
9500 53MbJ30900 56 MOl LOWMEos© Bgdg@o [Thomas et al., 2016]. 6583969005, >nd CBP o
p300-b d9gderosm 9ddMOMBMO  WIOMZB0 YR MIIOIOL MZ0mMYIBbEgdOL  MYAMOMIdS
0RIM96(300300L §0bs50d©gy. dgbodsdols. g ORIMHGbE0SMMHO MMWwgdo, Mmyme s BB,
39958535¢005 CBP s p300-0l «6H00096H0ddggdom Wnt/B-353960bob gbsbomsb [Teo et al., 2005].
0939, X9 300093 9O M0l bsmgero, B-35@96060L/CBP  3m33cmgdlols s3ewgbs mgmm3zsbo
X 0909008 0RIM96305305Dg ©TMI0WIOIM0os M) s6s TCFE godsdewog®madegdbg [Kahn,
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2018]. 50LsB0Tbs300, MM cbp-2 s cbp-3, MmymeE BBL, Logdosmm 89ds3Lgdgwr BMbJEogdL
SO gd9b. 53M09, cbp-2-0b 2oBmdgds 0f393L 30H39wo FoEMHBMYMO 3030l SMVOLYOMBSU,
MHMI9oE ©395300M900s FOOWMIOL 35UbMb ghms piwi-1+ M MH9EIO0L MoM©gbMmdOL
96003690356 9993060905056. 530l LadoMobdomme, cbp-3 RNAi 0fj393L 30639 dodmBm®
303L, 0lg3g GMAMEOE piwi-1+ 3m3mwszool 3608369¢m356 BOLL. 9d9sb  godmdobstg
9L, BT 3¢ sbsMmoo CBP 30wgdo dgbsderms 53bJao®ma 40blbgs30090m©bgb 0liga,
MOmamO3 bgmbgdwosbgdoll CBP s p300 s 9emo© 50900 gdgb 0mgdmgsbo v)x6Hgogdol
0305656905l S ORYMYI6E0sE0L (LGSO 4A).

4 N\ [ \

@

Self-renewal soxB1-2/piwi1
C\ ectodermal lineage-committed

progenitor
Cell Differentiation

soxB1-2/cbp-3 soxB1-2/cbp-2
neural progenitor? epidermal progenitor?

i1

\. J o\

b965000 4. bsgs6s29c000 809980 cbp-2 os cbp-3-ob bbzsslbbgs Geagrolbiorzol. 3¢rsbstreemo
CBP 3007980 dgbsdenms R«oabgiocnts 3obb3s3098m@9l 963560 130909800
d9b56b6980bs 05 o0R 0965053000 (A) @5 690G99H©9HI7cm0 bs ol 36Hmgmgbotgdol (B)
%989¢200980L0300.

300093 960 36OHM39L0, OMIgedos cbp-2 s cbp-3 890dwqds 3Jmbgom sds@Ggdomo
9536930900, 56MH0L 0L, M55 9Hgds BgoM™gdE MMM boBL. 6583969005, G SoxB1 3mImermyo
399mbsGos boghHonm bgoMmgddmEgddmeo bsbom, G®mdgmoi Ho®3mMIMIL 930gM M 56
69M3M X G9gOL. 50bsB0T6s305, MM SoxB1-©5090000 MY MgIO0L I30609 3OM3EIbE0
3990bo@o3L cbp-2 56 cbp-3, Mo 3965 MBOL, HMA 3esbsmormwo CBP-9dL 990dwqds 3dmbogom
Mo bgoMHMm9d@m©g®d Mo HsBol LsdmErmm dgol 2oblsbrg®msdo (LwGsmo 4B). CBP/p300-
ol GB35 Xenopus-do 0fj393L byo®@bmwo Jumzowgdol DOl doge 9ddGoMbIo s6o-
69®3mo Jumzomgdol botrxbg (Katot al., 1999).

693 5LEGIOL 0BMESE300L gorgdx mdglgds
69mdsLEHOL 0BMmEogool G9gdbozol mbg [Hayashi et al., 2006] 89©90m©s doeosbo
336569008 oLM30530580 35 30w9dol s 356090l 2o69dg gomgdmdo s 390gy 50
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290l LYbdgbbool LMoo  993wolgsb bbgoolbzs ©0sdgBHMol gmGgdol Nytex
Lo39gM9ddo (160, 100, 60, 40 s 10 830) [Baguiid et al., 1989]. 306500056 BgmdEsliEgdol osdgEH®mo
5-8 930-U IOOLsY, dmerm Ls3gMdo (10 pm) go3wol 9909y FoMIdIEO B30 BEOIM0S
6gmdsbBgdom (770%). 093 g BOsJ300 B39MEgdcM03 ©Id0bIMMgOMmos bgsalibgs
X 0909000 (3F0L s 3MBMIOOL MXMIOIO0, S3MIN3g DmyogH o ByoMmbydo), MM gdos
39™39EGHM00L 59m DMmAX M 45030l 10 pm BowGHOL. 890009 399999X MBS 0BMEPOMGdIO
69mdsL3gdol  gofidgbol 39gMm©Ydo  BEMMOHgLEIDE000  2o5dEH0MMIOMEO YR OJIOOL
obsmolbgdols (FACS) dgoom@gdol 998 8s3980m, MHmIgeos  dgbogg@olbos  3ensbs®ool
X 90900LM30U.

dgomEo 094gbgdl slboggdsl, MmAgwog bMdoos 4959g4mxBo YR MIIOIOL  sIMBb3MSTo
(Bg™dWBEBHGO0, 3esb560s69d0L Fgdmbgz935d0). 39IMo BH030L s IlL0O3xdMEO 3¢ sbsm0gdo
0360905 B536MH9050, 598539096 BHMO3LOBL s LEMEYMBOWSE 0D BsPOMIM NN EINIOS©
335400 3039306200 5 250006 40 330 BMHJOOL BMIOL BOWEHOA0 53MJA0MJOICNO YIXMIGOIOOL
50IMbOxbaMgEs©. MxMgol Lldgbbos G989y 00gd9ds 3MM300MTOL 0MEOEO J33WMO
X O90900L 93039G06M900L d0Bbom s sbs®OlbYdIOL ML Jgdamdo gerodobszoolmaol.
306500056  3eobsmmmo  BgmdwslBgoobmzol  xgH 96 sOHol  3bmdowo  Bgsdocrmeo
1393083099600  9BGH0EIbg00, BMdWLLEJOIOL  0IBEGH0B0IE0S BYdS 39wIMHO  BHo3oL
©sLb0ggdMo  3bM39egdoL  OLMEOMIGOMEo  MXMIEIOOL JoG3oMmgdom Hoechst 323342
MAX00 (5839MHSIdL ©bBI-I) s Calcein AM-b (603bsgL LoamEbEoOLYbsGOs6o VX MHILIOOL
GOAMBMU). 93039G0M90Mw0 608mTgdo 9999y 9939009050905 FACS 5bscrobl.

30639 Gogdo, PI-ob 8s630090mwo0 MxM9g©gd0 2500m06003bgds 50399)3900056. Lobsomerols
2399396330l 39mbols badobbo (FSC) slggg 499moygbgds 603dgddo sGLgdwo 569X M0
656h9gbgd0L 5/96 67d0LB0IMO OO YXMHYOOL Fodmba®orbo. sl 909y, Mo3 bogwgmgdo
Q5 5M3LOLYIMZ9WO YR MJIOO 4oFMOMHOEbYdS, B0TMTGdO Fo3b5EO0BPYds HT-0L s LHLYds30L
06@9bbogMdol Loywdzgu by (Fsgowoms, Hoechst 323342 coméxo s Calcein AM). 39c0®o
G030 5 ILB0ZYdIMO 3esbsrmeo 603Fgdol JgsMgdom, ©slbogxdwMw 3bmgzgwgddo
50dmB9gbo0s MmO JOMOMOIPO YYXMIOVICO BEMO305. g FJgbodsdgds WYX MEIOL, MMAEGO03
0ymx305b (X1; ©bd-ol d99339emds > 2n) s 930609 YXMIPIOOL 239600 3330,
Odgems Dmds dgMygmdl 6-8 930 ©0s39EHOT0. 39009MH0 G030 S ILBOZYIYWO 3esbsGwo
6033930 J9969000, Eslb03zgdMw 3BM39w9gdd0 5©0IMPIBO0s MO JOMHOMOIWO VYK MJOICPO
RM5J305. 35000 BMToLs s FMORMEMYO0L 25dM, 003w gds, OMI X1 s X2 3m3wws30900
3990006005 bgMdILEGHIOOm. 5IM0YI, IXOIIOOL 5T FMJ30900L obsGmOLbgds
399myggbgds  dglodwgdgeos  Jd39s  @obgdol  53¢03530gd0LMZ0L,  MMYMGmOEss in  situ
3006MH0E0D(309, B3 S 30Ol ODMWSE0s.
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336900

21-9 Lo3nmbgdo Tdoofgmer o0dbs @oEo 3OMaMgbo  IMEY39wgdol  0Y6EH0B03ZS30500,
OMIId0E 939300609390 BOILOVIO VIOMZ60 MXMIEOIOOL MY S305LMB. M3,
50 9Yx69gd0lL F9sMgdom J30Mg Mom©gbmdsd ddMIfmzemgdol Jumzowgddo s dsmo
3905698000 L0306 BHMIPOEOYIO MbgObgdewm dmEgeol bobEgdgddo dgoxgmbs 3O MYMILO
DOHILOMEO 0gMM3560 MXMIId0L 999(3690500. 58 MRBIOMEIOL FOISHZS TGOS
<bgObgderm  mGORBoHBIoL  dmEg®  LoLEGgIs  Bsdmyoodgdom. dgbodBgzos  obgmo,
G0Igebog g3l 9dudg@odgb@mo bgardobsfizmdo BOHEILGWWO MgMm3zsbo MxMggdol
QOO M5MY6MBS S OO MHMPI6MOOM 303MmMYHYdOL F9dmfdgds bgds FgsMgdoo M3y
©@OMJ0. 1900 MMPb0DBT0 5MOL 3¢sbsrns Schmidtea mediterranea, 1God0MMHO O3CPMOO
d9sMgdom dzomg (T700) a9bmdom, GMIwol Jwmbmmo bsHgdo (dsaswoms, CIW4)
09090539005 3900MH0 G030l 3m3Ms309ddo  bs3mzbo  dbgdMmogzo  MLgdMEo
(339905MdoL  dgLOFE0MYOMOE @S dobo doMmErMaool Jgbfiagarol LEsbstmEGH0Bgdolm30L.
9L dYE05  BOMEMYOMMO  3OMEILYOOL  ASBMIZs  3esbo®gddo [Oviedo et al., 2003],
3949600005 296900 35@9My0 s B0 J5dMboEZ0L 30D s30s [Alvarado et al., 2002]. odols
3o0m, 6md S. mediterranea 99905 QOO  ®omIbMIO®  VIMHMZbo  MRMIIOOLYD
(Bg™dBBHGOOLORB), T8 2958605 ORIMIBEFOMGOMWO WYY IOOL 3039008 TgEsMIO0D
93069 MomEbmds, sbens 339 dgbodErgdgero A5bs 5T BOILOYIO VIOHM3Z560 VX OHJOIOOL
33753008 0653030l LoLEGTsGHYIMO in vivo sboserobo.
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Abstract

Planarians, a type of flatworm, possess the remarkable ability of complete bodily regeneration, enabling
them to redevelop any absent anatomical component following injury or surgical removal. The
remarkable regenerative potential exhibited by planarians is underpinned by the existence of a
substantial population of somatic pluripotent stem cells in the adult organism. Termed neoblasts, these
cells provide a distinctive model system for investigating the in vivo process of differentiation. Over
the past few years, the utilization of FACS-based neoblast isolation, RNAi-based functional analyses,
and high-throughput techniques like single-cell sequencing have facilitated substantial advancements
in our comprehension of various facets of neoblast biology. Consequently, planarians represent an

exceptional animal model for investigating the intricacies of stem cell biology and biochemistry.

Keywords: regeneration; planarian; neoblasts; stem cells; progenitors; piwi; differentiation; Schmidtea
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