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Role of prospero in post-embryonic glial cell proliferation in Drosophila CNS
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Summary

In the embryonic central nervous system of Drosophila, there is a glial population that is maintained
in a proliferative state. This implies that these glial cells may proliferate for post-embryonic
restructuring processes, and/or more intriguingly for the adjustment against small neuronal lesion
caused by environmental/genetic/stochastic condition, and contributes to the neuronal homeostasis.
This glial population expresses prospero. Our project has revealed that pros-positive glial cells
rarely divide during post embryonic larval life. The glial cells, however, proliferate upon stab-injury.
By in vivo genetic manipulation in glial cells and stab-injury paradigm, we found that the two
positive feed back loops involving prospero, with Notch and Eiger/TNF signaling, enable the glial
cells to be proliferative, respond to injury signals, and limit proliferation after the response. Time-
lapse analysis showed that there is a tendency of neuropile repair, and involvement of glial cells in
the process. Consistent with this, increasing the number of glial cells by genetics revealed that the
glial cells are protective, and may be positively involved in neuronal repair. Our finding revealed

the molecular basis of glial repair response which is favorable for neuropile repair.

page 2



M3 R E T C RO MBER DR T Do — DIFMRREIE O FR TH LR THY, 99—
FIEENLA ORI THL7 VT M ThH D, ZNENDRE A WIZHIFEILHD L2 &0, wE7e sk, FE,
ST AR L | Bl AR AR LA R RE A T2 5, SO IR T, FABER D 7253 RIS
BV THAARARE R DS A S T T BRITH RN F 2N T&E D, PR RS AT HE 7V 7k
DGR Z T LD D, AV T RathA MTBRADHFHIC Lo T, IREN TIEH LB HGIZL > THIT
VAL LT RME DS R = AL | BEREIRIIR IS B R T2, HREIGZIE, MR OB BE DB LA L
G SCHERE DB M2 HERF T DB 2 AL T Dl LHX HT LN TED,

HERHZZ VT ARSI T 57200 120%, (1) HFEREZHERR, (2) BUGAIm, HFEBaA, (3) 1
FEAAS LR ZHIE T DA DL T T D, HFRREZFFH DO BIHEL 72\, Bl S L
WOMHE L, BAAELIRN 8V TG ORI 72 Lo T B3 Tna EiE B 2 1
KL ARSI T E TSN, BIEETDEZA, ZO 55 FHAEIZ DWW T B TR
RN,

TarVay NS ES FRIBRERBREN B I 2 BEOBAR T OB RIS T VE T
NEN T D, SESEREMBLG ORI 3 AR TFEZ B TRIFSNTNDIENEL, avy
AU NTEE BRI M & Lo B HEEM) OB R ESEBRL T2, IRIBJEHFZEE ThH 2 Hidalgo
IR TIL, SavPar SRR\ W TR G K 1- T2 Prospero (pros)237 U7 MO HEFEREIZ 23
HZEEWAE LT, IRRAEZINTINT Pros B0 7V 7MiM E Mo Gl #ICE L T0D, 2t
HOTZVT A IRFEA UL I IV TR ONEGEA B MG 2 T aEM: . SHITEREE, BAsH, fERAYEIAIC
Fo TR B OMGHI 7208 2 DI A B N AE U T2 358 1T 2D ORI 3 5§ A5 &2 > ThiE
EHEREDIEHYEA~E IR 2 ATREME DS D A DB D, Fex IXZNETITHMEIC, T 2hul) MKz
(T E1E TNF/Eiger Z/M1EEL T/ VT M D5l 51 Z# 27, (2) Notch 23RIZH51T 27V 7 Mo
HTHREIC B B3 5 A EMIC L T&E T,

FZT A TIL, ZNHOM A SEXTIRREAE LB OZ VT MM OBEFE O I DN T,
pros 1B{xF& Notch, TNF/Eiger ®F 54 FARIZIKIT R T RIS OWTHRT LIz, (1) FAELEIZTY

7RIS D07, (2) BEGIISEL TV T MRS 507, (3) Z VT MO HFED 73 15

page 3



i (4) 70T RO REREICR T |, ABFIEIT, — AR 2y ay Nl S piA Yy
435, in situ hybridization %, £ RBMET. Fat TNz, L <HESLU 7Rk ER B 4B H U T K
BRA~DOBEGET VL, IRIB I TEE BT DA A— VRN OB IS LI [F TR LMk O 7Y T
Mo B B8hEB(LY 7 =T 2L BT T U, 7 VT IO O BB 8 B L& iR (B

FEER GALA-UAS IZX DB AR D EFTHNERIFE BLE Z OO/ A ) 1IT8D | B L7V T
R DHEFE , £ ZE DB F DRI T DI RG22 e Al RE LR o7, SHICTAUC L SR
WEEZH BNz Time-lapse fEHT 247G o HEI231T 527 ) 7 ML O 25 8) LA i A O AR
L7z,

By % N3N T Pros Bt U 7 MR ASEEFE S 2D E 90l JE oo M N Rp 5 e~
— 7 —EIE Sy L T AL VL TR 95 2 L D CE DR TR N v 7 Tdh D MARCM 1IZ
ThEatLTz, £ OHE R, Pros BPEZ V7 MlaIZLh BN I W TURIZL AL R LIRNZERB BT/
72o LIALZZAG, ZOZ VT MBITHRGI N E L THEREL T, 27V T Ml SEFERe , JREIRERE, HIH
{5 1E1% Prospero & Hl»& L7z Notch 7))L & TNF/Eiger 7 /v eD ZDDIEDT 4—R /Ny 7 )v—7
VIR B R - Fo T — 22X THIEIE LT =, Prospero & Notch 1B EWORBAETFHE S H— 75,
PEREAI IR ALV SIS S U CHRE LT D1 E AR TR 2D T U A IN 7 7 M T
JABIDO®E T THLD GL HITIFIEL TWDEBE X BND, #HEE2S1TDE, TNF/Eiger 7 F/MZED, ZON
TUADIED F MIAHEHEHEN 5 | Z 2SN DHEELEZND, Prospero & Notch 27 /L DBILRFIEE,
Prospero & TNF/Eiger 7 J-/VIZIB EMIIEIZHllE4 2 —75 T, BERERIIZIIMQ)E B 6 L THEHid
HIEREH > Tz, ZAIUCKVBGITIRE L CHERaEGE C& 5 — 75 ¢, #TEI ke T ICBRESN D&%
2 HND,

WIZ, Time-lapse ffitTa LizE 25, G HE % LVBREDHRRICOAR ST, HORRED[EIE A
HHT, ZOBT, 7T REBEEE 5D | £ORITERAC BRI Lz, JOFER7 T O
728 — B ORI DO A E AT BB LTS RVEE TS D8, SIS - RO B &, R

MERTE BRI, BB PRI ThON O 7 T MR DOE 2GR LG DOILR B RESID

page 4



— 05 7V T MR OB A I T D LA NS DITIER LTz, ZNHORERIT, 707 MR EIC VTR
ERITHERT 228, MR RIEE IO DR EIZ R CNDI LA REL T2,

LLEDZEDS, Pros BtEZ ) 7 MR XBR B2 U CRRIE AR 3~ 2 Z LS BALT 2D | Fhiklh
W EHEREOE H PEICE R QD IREMED R ST, RTRIBIFZEIZE ST, 207 ) 7 MR oo s FE 2
507 HAE CHOEE N TRy =D — I ZALINCT DN TE, BE 355 TOEEMENLE
R DL 2001 EARITE NI B T AR BB I TH R AFSI OO D AT REMED R BHEEMIC 1T 5

BfZICHEELTAHDOEE 2 B,

CNOORRITLL T DR EL T, &t fi T Thd,

K. Kato, M.G. Forero, J.C. Fenton, S. Fennell and A. Hidalgo

The glial regenerative response to central nervous system injury is enabled by Pros-Notch and Pros-NFkappa B
feedback facilitating axonal repair

M.G. Forero, K. Kato and A. Hidalgo
New automatic method for counting larval glial cells in Drosophila

FRFER (RAZ—)

K. Kato, M.G Forero, J.C. Fenton, A. Hidalgo

The glial regenerative response to CNS injury is enabled by Prospero-Notch and Prospero-NFkappa B feed-back.
Neurobiology of Drosophila. Cold spring harbor, USA. 2009.09.29-10.03

K. Kato, M.G Forero, J.C. Fenton, A. Hidalgo
A gene regulatory network involving prospero, Notch, TNF and NFkB underlies a glial-repair-response to CNS injury.
9th European Meeting on glial cells in Health and Disease (Paris, France) 2009.09.06-12

K. Kato, M.G Forero, S.M. Gémez, S. Powell, J.C. Fenton, A. Hidalgo

Gial proliferation in Drosophila larvae. 12th European Drosophila Neurobiology Conference (Wirzburg, Germany)
2008.09.06-09.10

page 5



