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BRCA1-associated protein-1 (BAP1), which is an epigenetic 
factor, plays an important role in regulating gene expression. 
BAP1 germline mutation is related to and plays different 
roles in a variety of human tumorigenesis. Calypso is a 
homologous gene of BAP1 in Drosophila melanogaster. 
The physiological and genetic role of Calypso in ocular 
development during metamorphosis was still less studied. 
In this work, we found that the knockdown of calypso in D. 
melanogaster eyes causes a tumor-like malformation. We 
first dissected the eye imaginal discs of D. melanogaster, 
and then conducted RNA sequencing analysis which showed 
that calypso knockdown could affect the activity of insulin 
signaling pathway. Both the expression of insulin signaling 
pathway reporter genes and the Akt phosphorylation level 
revealed that insulin signaling pathway had been intensively 
activated in the eyes of D. melanogaster by calypso 
knockdown. We further knocked down certain target genes 
in insulin signaling pathway in the eyes of D. melanogaster 
whose calypso had been already knocked down, and found 
that the akt, rheb, s6k, or upd3 knockdown could rescue 

tumor-like phenotype to different degrees. Among them, 
the eyes of the D. melanogaster with akt or rheb knock
down were restored to their normal shape. The results 
suggested that the tumor-like phenotype caused by calypso 
knockdown in D. melanogaster eyes can be mediated by the 
hyperactivation of PI3K/Akt/mTOR pathway downstream 
insulin signaling pathway.

Key words. Drosophila; tumor-like malformation; Calypso/
BAP1; insulin signaling pathway; PcG genes; eye deve-
lopment.

ÃÅÍ ÃÐÓÏÈ POLYCOMB, CALYPSO, 
ÐÅÃÓËÞª ÐÎÇÂÈÒÎÊ ÏÓÕËÈÍÎÏÎÄ²ÁÍÎ¯ 
ÂÀÄÈ ÐÎÇÂÈÒÊÓ Î×ÅÉ ×ÅÐÅÇ 
²ÍÑÓË²ÍÎÂÈÉ ÑÈÃÍÀËÜÍÈÉ ØËßÕ
Ó DROSOPHILA MELANOGASTER

BRCA1-àñîö³éîâàíèé á³ëîê-1 (BAP1), ÿêèé º åï³-
ãåíåòè÷íèì ôàêòîðîì, â³ä³ãðàº âàæëèâó ðîëü ó ðå-
ãóëÿö³¿ åêñïðåñ³¿ ãåí³â. Ìóòàö³ÿ çàðîäêîâîãî øëÿõó 
BAP1 ïîâ’ÿçàíà ç ð³çíîìàí³òòÿì îíêîãåíåçó â ëþ-
äèíè é â³ä³ãðàº â íüîìó ð³çí³ ðîë³. Calypso — öå 
ãîìîëîã³÷íèé ãåí BAP1 ó Drosophila melanogaster. 
Ô³ç³îëîã³÷íà ³ ãåíåòè÷íà ðîëü Calypso â ðîçâèòêó 
î÷åé ï³ä ÷àñ ìåòàìîðôîç âèâ÷àëàñÿ ìåíøå. Ó ñâî¿é 
ðîáîò³ ìè âèÿâèëè, ùî íîêäàóí Calypso â î÷àõ D. 
melanogaster ñïðè÷èíÿº ïóõëèíîïîä³áíó âàäó ðîç-
âèòêó. Ñïî÷àòêó ìè ïðåïàðóâàëè äèñêè çîðîâèõ 
íåðâ³â D. melanogaster, à ïîò³ì ïðîâåëè àíàë³ç ñåê-
âåíóâàííÿ ÐÍÊ, ÿêèé ïîêàçàâ, ùî íîêäàóí Ca-
lypso ìîæå âïëèâàòè íà àêòèâí³ñòü ³íñóë³íîâîãî 
ñèãíàëüíîãî øëÿõó. Åêñïðåñ³ÿ ãåí³â-ðåïîðòåð³â ³íñó-
ë³íîâîãî ñèãíàëüíîãî øëÿõó òà ð³âåíü ôîñôîðè-
ëþâàííÿ Akt ïîêàçàëè, ùî ³íñóë³íîâèé ñèãíàëüíèé 
øëÿõ áóâ ³íòåíñèâíî àêòèâîâàíèé â î÷àõ D. me-
lanogaster âíàñë³äîê íîêäàóíó Calypso. Äàë³ ìè íî-
êàóòóâàëè ïåâí³ ãåíè-ì³øåí³ â ³íñóë³íîâîìó ñèã-
íàëüíîìó øëÿõó â î÷àõ D. melanogaster, ó ÿêèõ 
Calypso âæå áóâ íîêàóòîâàíèé, ³ âèÿâèëè, ùî íî-
êàóò akt, rheb, s6k àáî upd3 ìîæå ð³çíîþ ì³ðîþ 
â³äíîâëþâàòè ïóõëèíîïîä³áíèé ôåíîòèï. Çîêðåìà, 
î÷³ D. melanogaster ç íîêäàóíîì akt àáî rheb â³ä-
íîâëþâàëè ñâîþ íîðìàëüíó ôîðìó. Îòðèìàí³ ðå-
çóëüòàòè ñâ³ä÷àòü ïðî òå, ùî ïóõëèíîïîä³áíèé 
ôåíîòèï, ñïðè÷èíåíèé íîêäàóíîì Calypso â î÷àõ 
D. melanogaster, ìîæå áóòè îïîñåðåäêîâàíèé ã³ïåð-
àêòèâàö³ºþ øëÿõó PI3K/Akt/mTOR íèæ÷å çà òå÷³ºþ 
³íñóë³íîâîãî ñèãíàëüíîãî øëÿõó.
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