(BEE2 — 2)
FHMER 7 v T ¢ 7T EMPHE HEE

Report for Onsite Training in Earth-Space Frontier Science

K44 /Name Ff1LI#EF- / Hanako Murayama

SR WRgER WL LR

Department of Biological Sciences , Graduate School of Science

AT )& 8 J5/ Affiliation
WFIERSES - 834

/Hosting Institution A7 Y 7 AMFFERT / Scripps Research Institute
497 Period 20254 1 A 28 H 20254 5H 1H  xEETRA
’ 1/28/2025 5/1/2025 mm/dd /yyyy

[WFFENZ]  AWFZE Tk, GlyRS (glycyl-tRNAsynthetase) & Nrpl (neuropilin-1) & OFHE/EAIZHE A
2 XTI RRBT 24T > o, IT4E, GIYRS MEIRLISMORERE &F5 > = & MRS ST Y . 20—
L CHRAINIC 33T 5 GlyRS & Nrpl OFSEMEE SN TW5, ARFFZECIE, JfTRIC L v R S
7= Z OMEAER D4 TR ZA ST 52 L 2 BIIE L, S GIyRS D ED KA A 278 Nipl & O
EICHE LT0A0, £ (RNA 2 ZORAIC L0 £ 5 ICHb > TOBNZOWTRE Lz, BRI
(. GIYRS @ F A 2 JHRIRATEIL L, SBiERes X O = X 4 2 7 1 o b A T AT & bl L
Teo Fio, EENXEWHE (mass photometry) % HUNT GlyRS & Nrpl OEA KRR OIRIEE "I LT 5
L EbIT, RNA OFFFE - FFIE(E F COMBWHROB AT L2, Sbic, /—¥rTmy M
W T IRNA OEffKAE & GlyRS-Nrpl #5 & OB HEMEIZ OV T BT 21T o7, 2N b D7 Fa—FIT &
V. GlyRS OFIFRIMERE 2 3L 2 D BT 72001 A T3 = X L DRI A I T2,

[WFFERIL]  AAFFETIZE T, GlyRS OBEMOMEERE HRIZFESW T, Nipl EOMBA/EMICEET 5 &
FTHREND RAAL Y (WHEP RAA BEWIns3 RAA V) ZRIEEEEERKEZER L, 2 b0
ZHARE L OB AR GlyRS 2 W THRELRE - V=A% T ay NEfTo kR, WHEP BX WV Ins3 K
AA RS2 GlyRS 13, BRI YD 4 Nipl & OFREERIEL 2D 2 ENRH LMo Tz, ZDZ
X, ZROHD R AL UBFEA ZHEEICHIE L TS Al A2 R T 5 L D TH D, S 6T, HE
FEREIIZL Y, GlyRS & Nrpl BN—EDENTLEE LILEHAEEREZERT 5 Z LRI, ZOH
BRI X (RNA DN EE 72 2 iz LT 2 AIREMED R Sz,

[Research Content] In this study, we focused on the interaction between
glycyl-tRNA synthetase (GlyRS) and neuropilin-1 (Nrp1).

Recent studies have reported several non-canonical functions of GlyRS
beyond translation, among which its interaction with Nrp1 in neuronal cells
has attracted particular attention.

The aim of this work was to clarify the molecular basis of this interaction—
specifically, to identify which domains of GlyRS are involved in Nrpl
binding and how tRNA contributes to this interaction.

To this end, we generated domain-deletion mutants of GlyRS and performed
binding analyses using immunoprecipitation and western blotting.

We also used mass photometry to visualize the state of GlyRS—Nrpl complex formation and evaluated how tRNA
presence or absence affects complex assembly.

Furthermore, we examined the relationship between the tRNA modification state and GlyRS—Nrpl binding by
northern blotting.

Through these approaches, we sought to uncover a novel molecular mechanism underlying the non-translational
functions of GIyRS.

[Research Progress] Based on the available structural information on GlyRS, we first generated mutants lacking
the WHEP and Ins3 domains, both predicted to participate in Nrp1 interaction.

Immunoprecipitation and western blot analyses using these mutants and the wild-type enzyme revealed that GlyRS
lacking either the WHEP or Ins3 domain bound Nrp1 more strongly than the wild type.

This finding suggests that these domains may negatively regulate Nrp1 binding.

Mass photometry further confirmed that GlyRS and Nrp1 form a stable complex at a defined stoichiometric ratio,
and that tRNA likely plays a crucial role in stabilizing this complex formation.




