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Two signals, two tracks

FGF2 raises blastema-like tissue; BMP2 pushes regeneration, imperfectly

© Mid-P2 cut © FGF2 bead BMP2 bead O Two outcomes

newborn mouse digit 4 days after amputation 5 days later / 9 dpa similar, not identical

X dorsal track
)| P3-like bone
+ growth plate

ventral track
joint complex

Removed: distal P2, P3 A blastema-like cell mass forms, The second signal pushes tissue -
+ sesamoid-like bone

and sesamoid-like joint unit but FGF2 alone is not enough. toward skeletal differentiation.

normally scars, no .
raw material, not enough
regrowth

dpa = days post amputation - P3-like and sesamoid-like structures are similar to the originals, not exact copies

Raster anatomy is illustrative; the editable SVG layer carries the claims, timing and boundaries.

Ut PARNETE Ut ao712F:- FGF2 blastema ?9.evnA -7 £019A: BMP2 A7215 M7 S14AT 17
A7L15 OHNN®- At FavdAe RIS, TNNAT PE, heLAIC:

Original hybrid diagram — The Clean Paper CC BY 4.0

9°71 RTH?

FGF2 NF®@7 76 0320 THALAT @mET 17 hAG RAE NF 1@ 0N A7L salamander 0a A70AT
AOFE W7L15 “TMOPAT P7L0vl-@<7 blastema £91.0°0A 27Lh4dix PAT NI°C ATLLREI 140
blastema ?7.me°VFO-7 EETI° A1P: A7 NFOF NANMHTO AHLO $ov:- hFhevt AT 70% Pui
A%.0 ATTT AANPA9°E 30% LYK NF R7L (0@ PAPT ATTT dmé=

FGF2 hi.f BMP2 /4@y aandh — §2.9° AP7: BMP2 bead hFGF2 bead (%A A.evm: ¢rhovo-
AL N ALN ATTT A0PA: AOHTPE mé-07 ¢4 phalanx (P3) Neew(lk growth plate fha-
AJOP L7UTA AT TF ALCI0: 7215 AP — NF ATTT 0L P7L.mP 0T O PPC — ANH-PEP
T70 1M LE WrL1S Tiki- sesamoid £9LePAA AP7T: tendon AS ligament heCPéem IC 27215
+167= P7PE AL PNPAT NEAT havBavsePFE IC A4aPAAL 14 17 K7€ AAINGI° PECT 605
AT7TTP (LLLAP° @L wlNF oomt KALLNI: LENPE OmokT “ovp 17 G2.9° PAPT NF” ShFA
— ao-p PHOAD- A LTRTS PFBLM @PPC ATE 1AL NAAD-T §3.9° PAVID: LA AWTSTFO-9° ThnAT
P8, NAAUT 10-=

RO APAT MA@ A7819 THIE.: PA7L mPh 710N: FGF2 (A7& +7 @0t f&an7 fibroblasts
ATLPPLT OL TN PALVT Ui heveopn OC PHEPH BSTT (Hmgal, Hmga2) h75%19 hag: hig
Peath PANTE T PRCTET PAT A2L75 FALTD — NE@LNT 0 J GAP (NE P NFA PILTT
@PPCTT WA FeoCt@ — ANPA@- phalanx AT AALM oP1MmeL¢ synovial A§ connective
tissues A784% AAf (T70 sesamoid ¢7L.oP0A ATFE NANMHT O haneT hPAT Fémd):



PATLIT “MPA n9°T

LY 9°7 TNt LUPSA?

LLNPE NPT E AT TCATLPTT LPCON:

aFavle:- AT, ATNAT AHY A7L15 TMPA P7LAGTTFO- TANATPLE hPAT NAMA ALLAT : ATL1S
PMNPA PULTN MPAT RO Anci P84T PULEIPT@- FPARFT GFo-: ¢FGF AS BMP AnET7
0+nnasF L9 +htA A.0m-i OmNA SHI PN RAA 09T A7L215 LAPAA= NLLNPE RIAAZT LV
ANt 0+ag°2 (fibrosis N7.400 £OA AL A7L15 “MPAT AaeEav( (14 10-=

VAT eHIa@ A7215 TIOPA (v-At ao712F @LS%A — phalanx? 070 AL1E7T NavL19° K7L15
£97.770 blastema AL foLorwlt av71L (NANLY growth plate AA@-): A far 1M 7 La-7 N-NNN £92.710
Nblastema A@ PMILaww/lt avy1L: ANL@- 09T €CmEk: LAO1L®-F A th ST A=

oV P97 921ma-

NALMF @-OF 10- — NA%N PTOAS ALMT AT (1FAI°L “7L7 NN7L010- (Havlm LAz (ND-
AL 979 RATLL1P°:

PNt AP 107 RAC ALLAPC: RCmk hATE At IC Polavann@7 a& (distal P2 P3f AS
710 sesamoid AT7T) LAONSGAE @M EI° RILY TETH NGEAT A781F “189 10-= CRIACTT WT1L15
NN (LY X & O-AT PAI°=

G29° RELAT 2 PLIT RTTHT hawPavgPE IC LovANAN 1T A7L ALANI°T PRCTL66 ATTT
®g oo avm’t hLavAN9°: FGF2 NF@-79° A LH LATPA=

v-at Pag1t-factor beads PL9” +hitA §F@®- — o3y i serum? cream ©OL9° A7€ hhd°S
ALLAP°: LHO- ANLAL 1NC:- FGF2 avPanse: BMP2 hA°0t +5+ (haz

LY APE @L9 (TAP AT AWHNAT A7L71Lwei 0L LuTrk Otmld o't KLALP: AHINY
0PN €PTC 7ohé OOT P A%N PTOAS ALMT GF@ =

TNLED 9°7 PUA mThe 107

et O T PSSO @Mt mPhe 10: RP1575 FGF2LIBMP2 @t: @vec @t 9°79° At
NANPA0F 0F A%0 ATFE ANPAT AG AP0 MAATT P9I0NCE 921t T — 3D PATHE PNAT LG
PA°E PPCE NJEOERNE PATE PO T00E AT PaPh HC oohdTA — (A7L APME, LmeTIn:

F7 100 NA @07 SFOF QA Ok PTG ALLAIC: AT PULALLS GR.9° PAPT 101 (ALN
PrOAS ALMT 10 “(1E? PTLAD MmTNe PAT° AHY PLA ENA 107 ANPT ALLA = X ded- THNAT
PANFTT DALT N (oeAm+t PATN. A70AT A7L15 “MPA O-LP 17 “IN1E AT7L7LFA PALA: PNO-
AIC — 0L PND A — RILIS AMNPA avT1L KRPALIC:



PATLIT “MPA n9°T

AT°7 AN.AL 107

ALEP° LH CATLI O 7PET AT, A70AT A7L15 ATIMPA mPAT PAAFO- aoPry OLI° RiT 2mPI°
NF P7LAGTF @ a7 INCE LV /76 AUATT O P7LAT AAZ £9°0 10 NPT LATO APAT (O AL
ANE FRRATPE CPANET 0 FNhAT $29° ThiA AL1PTO LFAN: BV NAOTT 04 P7LAT hAN 10-
— A7 LEI° o1& ANz (RSN PTFOAL ALT AT O-NT (E” PTLADT (O ALATOAD OLILTA
TIC PPPC LP9° a7 107 X h$-9° CUT ALLANPI°: PI® P00 AAN “1L917 107 PA 057
ALLAI":

MQIAX “ImPAf

A% ¢TOAS ALmT: (U-AH5F@ POF AT7F (P2) @0F 29047 €CmTt NTAS& AMNA L4.OAA:
A7L159° KReL9°: FGF2 bead7? aothAS hA 0+ 54 03A BMP2 bead? aotha 2u7 +24:- FGF2
blastema ?97.020A ?90.h4-4.0 M PAT NI°C ARLor: BMP2 A7%0f% ALLITOF ME9° ¢mé-@7 phalanx
— PAL1t growth plate? en9°C — AS H LH 70 21m*1f: tendon? ligament A5 sesamoid
AT7T A7815 APA= NPT NEAT hovBavs ePE OC +ovAdg 104 17 FnnAT P8, AAINGI°: @M k9°
G2-9° RAINLI®= PPh oo I AT Hé PRAA MPAT b7 PPPCT A7%T10F A7815 I 3 TFoO-715
@A TFOF RAf: PE@- 7IC:- ALY PATO. ATNAT A7R15 “IMHPA @-L P P18 PARFT TFoC 103
P80 APAT h2LAT°: AG FGF + BMP ANt (LY PPLA A%INIE (¢ 10 NALMT @O0 2070 hAA
LI 10 — PAD- NG ABLATCE “AIACTT ATLI1T TMNPATI° KL LA :

0?1217 19 9°Cavd-

K ded PLLNCD-: (RSN PTOAS ALMT: (AL £912L P2 ¢t €Cm+7 NFGF2-hH.£-BMP2 $£9°
+htA “Thee: et+#imo-7 distal phalanx (growth plate 09%.4.7C blastema) aA§ i LH +£LH
P 1ML NN (sesamoid PoLoPAA AT 7T tendon? ligament) A7815 A745.££ £LCIA: ANt
PoINLE ovnovE T — micro-CT: histology: ?#C& morphometrics: PA7& aPh 700: A% lineage
tracing — £L94-FAx it @PPCT havPavs ePFE IC +Havdag GTF@« 17 Fnnas 6, heLAI°=

AT 27LTA@ 17 PATLIIm®: FGF2 NFo<7: (AP LH OL eom7i A7L15 “MMbnT A.LmTPP
Fh: WIS AT PAT LAt FRNAT PAL T TEE90x

eo1eAP@-: NPT (APE OLI NTAP ATN ATAAT 9°79° TICE ovi AIC @OLI° avir AF ARG
TMPAL L3y serum OLYI° PhTL £46 mh9PSE LVT1HE 0L O-mk §2.9°6 ANHI197 aoPrys

PG 180°F: A8.N PTOAS ALMTI PO AP 7T PPLAT AIC ALLAI®E PILALLS §2.9° LA 9°AT (FGF2
NFO7 Al LH LATPA):E “Nb? 9LAD ALY TLA RNA 107 ANPT ALLAI®: PA@ ®RI° ChPE
AP0 A70A avlB PA9°x

AmFPAL RH0. 9°7 LUA avtolovy EECAFA? (HYV PALT LA FGF2LBMP2 h&A ¢at n7L19
TMNPAT7 MA@ A78010° AT NP+ LATFO HAPAT (T4 PPANT ATAALLATO W&+ avtaqovT:
LY N@ KAIC A781F “MPA ATAAPT AT hd°T ATAAPT W& 15 ovo9avy: 90 Ak 9°7 PYA



THE CLEAN PAPER PA7LI1T “MPA mh9°T

AFANGE A7LTLTA NPT anh oohhAT avdajavy: 0@ AR9°:- AT A70AT A9°7 77215 “IPA
ATLTAGTF D 099,040 W@ TTHFS @A P70 hAN 714210 — NCOHN (MI° 4P

o765 T

Nature Communications 17, 5346 (2026), open access
https://doi.org/10.1038/541467-026-72066-8


https://doi.org/10.1038/s41467-026-72066-8

	የAristotle ጥያቄ፣ ስለ አይጥ ጣት
	ደራሲዎቹ ምን አደረጉ?
	ምን አገኙ?
	ይህ ምን ማለት ይሆናል?
	ይህ የማያረጋግጠው
	ማስረጃው ምን ያህል ጠንካራ ነው?
	ለምን አስፈላጊ ነው?
	ግልጽ ማጠቃለያ
	ከማጋነን ነፃ ምርመራ

