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Eukaryotic mature mRNAs possess a poly adenylate tail (poly(A)), to which multiple molecules of
poly(A)-binding protein C1 (PABPC1) bind. PABPC1 regulates translation and mRNA metabolism
by binding to regulatory proteins. To understand functional mechanism of the regulatory proteins, it
is necessary to reveal how multiple molecules of PABPC1 exist on poly(A). Here, we characterize
the structure of the multiple molecules of PABPC1 on poly(A), by using transmission electron
microscopy (TEM), chemical cross-linking, and NMR spectroscopy. The TEM images and chemical
cross-linking results indicate that multiple PABPC1 molecules form a wormlike structure in the
PABPC1-poly (A) complex, in which the PABPC1 molecules are linearly arrayed. NMR and cross-
linking analyses indicate that PABPC1 forms a multimer by binding to the neighboring PABPC1
molecules via interactions between the RNA recognition motif (RRM) 2 in one molecule and the
middle portion of the linker region of another molecule. A PABPC1 mutant lacking the interaction
site in the linker, which possesses an impaired ability to form the multimer, reduced the in vitro
translation activity, suggesting the importance of PABPC1 multimer formation in the translation
process. We therefore propose a model of the PABPC1 multimer that provides clues to
comprehensively understand the regulation mechanism of mMRNA translation.
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Structural basis for translational regulation by poly(A)-binding protein C1 (PABPC1)

1. BIERRFEEOMUE

BEiZAEYD mRNA 3' K254 200 IEE DR A BEELTLS, R A L TIE, 7-9 DF DR AEE 42 /39E (PABPCT) A
Z2k{ELTEY. %/zt;%ﬂﬁﬂ%t@*ﬁﬁfﬁﬁﬁ%’?brﬁ]nﬁ&nﬂEn‘ffé PABPCT [£. N R 4 DD RNA $E & EF—2
(RRM1-4) & C Rifi) PABC AL UM, #9170 BBE D)o Hh—TERIANEEEEL D, CNETIZ, THEEREFD PABPC1 LD
HAWMUIRESIN, EEENENEEMICBITENTULVS, LML, R A LD PABPC1 ZEADIBENKRBEHETH L= i
72 PABPC1 #E AR FICKAFRAGH AN X LT EIFEMICIZHEBASN TGN, FITABMEIL, /R A EIZEIFT5 PABPC1 D%
BEAREEZALAICL. ZOEYFNESEZRT LT, PABPCT #H 8 L4 AFRATHAN_X LEREET I LEBMELT,

7R A £ PABPC1 M EAHEEIL, EFEME. /ORI BRNMR ERIZKYEEHTL =, BIFREMEIL. in vitro BIEREERR(C
KYBHTLT =,

EFIEMBREFTOER. /R AEE T TERS FD PABPC1 AEREIECEAEENERAISNT=, R ABEETOYOR) I EER
[ZEULVT, PABPC1 £RIZHART RRM1-4 THRFEIEBHLINFISN-CEMD, o h—D5 PABC RASUHA S ERLIZHETHD
ZEN D Motz EHIT, B NMR BT EITL., U A—FRDOREERS 421—470 DFEEH RRM1-4 LEIERE T HIEEMLMNICL
o Vo h—hDZDEEERKSEEZERIE, VORI RERITEWTH FRIZEBHHIEI S, in vitro BIERRIZHELNT, B4R
PABPC1 IZEERTEIFRE ML BEAE FLTLWS I EM R o=,

L ED#ERKY, R A LD PABPCH [£. RRM1-4 £ h—DHFRIMEEERICKY S ERIEL. BIREFRET HIENTEESh
T=o

2. MERRAEEOME FR)

Eukaryotic mature mRNAs possess a poly adenylate tail (poly(A)), to which multiple molecules of poly(A)-binding protein C1
(PABPC1) bind. PABPC1 regulates translation and mRNA metabolism by binding to regulatory proteins. To understand functional
mechanism of the regulatory proteins, it is necessary to reveal how multiple molecules of PABPC1 exist on poly(A). Here, we
characterize the structure of the multiple molecules of PABPC1 on poly(A), by using transmission electron microscopy (TEM),
chemical cross—linking, and NMR spectroscopy. The TEM images and chemical cross—linking results indicate that multiple PABPC1
molecules form a wormlike structure in the PABPC1-poly(A) complex, in which the PABPC1 molecules are linearly arrayed. NMR and
cross—linking analyses indicate that PABPC1 forms a multimer by binding to the neighboring PABPC1 molecules via interactions
between the RNA recognition motif (RRM) 2 in one molecule and the middle portion of the linker region of another molecule. A
PABPC1 mutant lacking the interaction site in the linker, which possesses an impaired ability to form the multimer, reduced the in
vitro translation activity, suggesting the importance of PABPC1 multimer formation in the translation process. We therefore propose a
model of the PABPC1 multimer that provides clues to comprehensively understand the regulation mechanism of mRNA translation.
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