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Title

Abstract of Thesis

PIWI-interacting RNAs (piRNAs) repress the expression of moveable transposons (TEs) and protect the
integrity of genome in animal gonads. In Drosophila germline cells, piRNAs are produced in membraneless granules
called nuage via the heterotypic ping—pong pathway performed by Aub and Ago3, known as PIWI family proteins
The Tudor—-domain protein Tejas (Tej) promotes nuage assembly and piRNA precursor processing by recruiting
the RNA helicases Vasa (Vas) and Spindle-E (Spn-E).

However, the function of another nuage component, Squash (Squ), which does not have any known
domains/motifs, remains elusive. Here, we confirmed loss function of squ could lead to the upregulation of
TEs and found the accumulation of piRNA precursors like 4248 and 38C on nuage, suggesting that Squ may function
for the processing of piRNA cluster transcripts. Squ depletion also results in a severe reduction of Ago3
protein and its bound piRNAs, while Aub-Aub homotypic ping-pong occurs in squ mutants in an Ago3—-dependent
manner. Besides, we found that Squ interacted with Spn-E, and such the interaction is required for the TE
repression and piRNA precursor processing. Based on these results, our findings identify Squ as a critical
factor for heterotypic ping—pong amplification by maintaining Ago3 protein level and for piRNA precursor

processing by modulating Spn—E helicase activity
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piRNA #RBKIZ, AEFMIIZBWT N T U AR Y U ORBLE L OB 2 IH L, iR~k S5 7 Ao EN
EHERFT 272 DICUED S T T o 5, nuage [ZRTET HKF Squash (Squ) (% piRNA REEICBIS-3 5 & ik
SINTED, BEAOKIE R A A VAT, 205 FEEBIIREATH -7, HiEE L. squ ZREIZIBWT

PIWI 77 XU —IK71 Ago3 DX U NNIEENZFELIKTLTEY, Aub-Ago3 fij®D heterotypic ping-pong Hilg
DMERE L, Aub [Al4:(C &% homotypic ping—pong Z3BEEN L T\ 5 Z L& FH L7z, £/, piRNA FiBEAERE )
DGR nuage LI RFTANCERT 2 2 L 2R L, BIBRIAD U 7 )b— MM OMBLBRIMEH L TN D 2 &
ZRME LTz, SHIZ, Squ AY RNA ~ U U —+® Spindle-E (Spn-E) & EHEMAENEMNT 22 L. ZOMAFEMICHA
PR T R R A FE L2 L. RO NS AR ZE T 2 mZERKD in vivo 2BV TRIBRALELAR
. T AR CRIH, EEETAERT 52 AR L, ZHUS LY, Squ 2S Spn-F KIERY 2R BIBRIA ML
BE L O Aub-Ago3 M@ heterotypic ping-pong HEIEZ AN S W 5O DOMAMATTHDH Z LB IFTH
N7, Ago3 DZLFEIX SpnE & DEAEHAPMLATITRWATEEME BRI, Squ 28 (1) Spn—E {K7FHY7e RNA 4L
PEHEMREL . (2) Spn-F FEIKIFMIZR Agod & L /3B EHMERIERE L\ D . D7 &b oIS L7 FEE R 15
T EWRBE N, AWM, nuage IZ351F D piRNA GO T-HEAE A BEEHICEEEE L, 7z el iE)E 2 4R
TOHHDTHY | FRHMAIES X OFHHEORWEETH D,

LEX Y | A3l ARG ICET 2NATH D LD D,
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