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ABSTRACT

Tissue regeneration in the central nervous system is an intricate and complex process that requires
tight molecular regulation. However, the precise transcriptional co-regulators involved in this
process remain poorly understood. In this study, using the zebrafish model, we identify Host Cell
Factor-1 (Hcfcl) and O-linked N-acetylglucosamine transferase (Ogt) as crucial regulators of
regenerative processes in both the brain and retina. Host Cell Factor-1, encoded by the Acfcl gene
in mouse and zebrafish (HCFCI in human). The protein is referred to as HCF-1 in mouse and
HCFC1 in human. This conserved transcriptional co-regulator is essential for transcriptional
regulation and cell cycle progression. It undergoes extensive O-GlcNAcylation and site-specific
proteolytic cleavage by Ogt, which has dual glycosyltransferase and protease activities. Our work
shows that Hcfcl is essential for both development and regeneration. Knockout and knockdown
of Hefcl caused various developmental defects and were lethal. Further, our experiments show
that knockdown of zebrafish Hcfcl paralogs (Hcfcla, Hefelb, and both together) in the retina,
along with pharmacological inhibition of Ogt using OSMI-1 in both brain and retinal tissues, leads
to a significant impairment in regenerative capacity. Further analysis revealed that loss of Hcfcl
and Ogt activity shows a marked reduction in Yap levels, suggesting their vital role in maintaining
regenerative signaling. Interestingly, we found that overexpression of a constitutively active
vap5SA construct in the retina could rescue proliferation defects caused by the loss of Hefel and
Ogt activity, reinforcing the connection between these factors and regenerative outcomes. These
findings provide new insights into the molecular mechanisms underlying neural regeneration and
suggest that modulation of Hefcl and Ogt activity could be a valuable approach for promoting

regenerative processes in zebrafish and other vertebrates.
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IR

$HEg dF® dF § SHde Yo Uh Sied Uihdl § fobd [ & Suifads Faes &I
TIRGSH AT Bl ¢ | gTailds, 3 UfshdT H JMAd Wi ¢ fhRAe gg-Fame sift 1 I ke
T grg 7 T 3T §1 39 3T H, Wb ATSe BT SN I 8T, §H BIRe I thaex-
1 (Hefel) 3R O-tfag N-TRICZaqd® ME TRIbBRS (Ogt) 1 HkasH 3R AT gF1 o
g ufeharsii & Aeaqul A & 0 H Uga ¢ | 8Re Id thaex-1, TIg 3R SIsh
(@d H HCFC1) H hefel STH GRT TbTs foal 71 8| $9 W &1 98 H HCF-1 81k AFd |
HCFC1 %81 97Tdl & | I8 WRIEM i RAa Te-Fames crafr=d Fame 3iR SifRreT 9%
T o T 3TaRa § | T8 Ogt GRT ATUH O-GleNAcylation 3R rge-fafRry mfeqfoiRa &
TRl B, o g e Rideiahyet iR Witust nfafafat gt 81 svRrT & ewiar g
% Hefel fABMT SR QoA GIHI & fOIT MTa=a® §1 Hefel & AIHSATSC 3R AlGSrS o
fafirer P aTe® <Y IUw gU 3R 3 urde U1 5P 3fad], AR YA J UdT Teldl § &
ISR Hefel TRIANT (Hefela, Hefelb, 3R 1 T T1Y) &) AT H ATB ST B3 & 1Y-
1Y AR 3R ST & Hdd! H OSMI-1 BT ST HRP Ogt & eI 8y F gAaroil
& & IeG-1T HHT 3Tt § | 311 3 fa=elooT & Ul 7al o Hefel 3R 0GT fafafd &1 g1
T Yap & TR H Ia-1 HH! ¢! T8, S Grdton Adbe B ST X@ | 30! Agaqul
AT T Wobd odl & | faeRy a1d I8 § for g9 uran fos e & we Haune &9 9 wfha
yap5SA TXEHT BI 31fee HfaAfad, Hefel 3R Ogt AR &1 81 & HRUT 8H a1d TR
S 1 9T Tt 8, oY 39 SR 3R gt aRomdl & ofe Hee Aeied gar g | 3 s
dReT Qe & Sidfifed smufdes daf & 7% Sidefd UaH &Rd § 3R god od § &
TIRIUEH SR Sfieid Tfafafy &1 AiegelRM JASTh SR o HRv(hdl | Tarol
Ufchamafl b SgTam ¢ o fiTY Ueh HeudT V10 g1 Wbl B |
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