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Annu Rev Pathol. 2012:7:219-45.

* Agenet 1 and Agenet 2, tandem Agenet domains, chromatin binding;
* NLS, nuclear localization signal; NES, nuclear export signal;

* RGG, arginine-glycine-glycine box, RNA-binding;

* KH1 and KH2, K homology domains 1 and 2, RNA-binding;
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a FMRP blocks ribosome translocation
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Cell 146, 247-261 (2011).
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b FMRP blocks tRNA association with
the ribosome

:“;tRNA

L

¢ FMRP regulates RNA degradation by optimal codon recognition
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Nature Reviews Neuroscience 22, pages209-222 (2021)
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Sequences producing significant alignments Download Select coll ~ Show | 100V | @ Alignment Scores <40 [40-50 []50-80 [W80-200 [ >=200
selectall 700 sequences selected GenBank Graphics  Distance tree of results ~ MSA Viewer

— Soontic name M Tt E AT Distribution of the top 609 Blast Hits on 100 subject sequences

- - Score Score fJCover al.ln Ident -
it > = W

Mus musculus X BAC RP23-149C7 (Roswell Park Cancer Institute Mouse BAC Library) complete seque. . Mus musculus 3048 9231 ] 26% ] 00  88.46% 222658 AC055766.31 147911919 = 147919418 147926918 147934418 = 147941918 = 147949418
Mus musculus fragile X mental retardation syndrome 1 homolog. mRNA (CONA clone MGC.20722 IMAG... Mus musculus 2946 5555 § 10% 00 8903% 4412 BCO796711
Mus musculus fragile X 1 (Fmr1), transcript vanant 3, mRNA Mus musculus 2042 5546 § 10% 00 8902% 4305 NM 0013747191
Mus musculus fragile 1 (Eme1). transcopt variant 6, mBNA Musmusculus 2942 5347 110% [ 00 89.02% 4230  NM_0014120911
Mus musculus fragile X 1 (Emr1), transcnipt variant 4, mRNA Musmusculus 2942 5485 110% J 00 8902% 4332 NM 0014120801 M M — A
Mus musculys fragile X 1.(Emr1), transcopt vanant 2, mRNA Mus musculus 2042 5353 f10% 00 8902% 4293  NM_0012904242 . o —— L -_:
Mus musculus fragile X 1 (Emr1). transcript vanant 5, mRNA Mus musculus 2042 5479 § 10% 00 89.02% 4269 NM_0014120901
Mus musculus fragile X 1(Emr1). transcopt vanant 1. mRNA Mus musculus 2942 5551 §10% 00 8902% 4368 NM_0080314
PREDICTED: Mus musculus fragile X 1 (Eme1), transcript vanant X4, misc... Mus musculus 2042 5666 § 10% 00 89.02% 5147 XR 0017827383 -
Mus musculus fragile X mental retardation syndrome protein (Fmr1) (homologue) MRNA, completecds  Musmusculus .. 2726 5319 §10% J 00 8757% 4240 1239711 k -
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Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ Select columns ~  Show
selectall 7 sequences selected GenBank Graphics tance tree of results ~ MSA Viewer D. . . . -
istribution of the top 24 Blast Hits on 7 subject sequences
Psmmlmn Scientific  Max  Total JQuery | E Per.  Acc. p j
- Name Score Score fCover [ralue Ident  Len Slrzzo
- v v - - v =
Mus musculus fragile X messenger ribo 1 1 (Fmrt), transcft variant 3, mANA Mus musculus 2042 5252 | 94% | 00  BO.02% 4305 NM 0013747191
1 800 1600 2400 3200 4000
Mus musculus fragile X messenger 11 (Emr1), transcliol vanant 6 mRNA Mus musculus 2942 5252 | 94% 00 B8902% 4230 NM_0014120911 | —
Mus musculus fragile X messenger nbonucieopiitein 1 (Fmr1), transc@ol vanant 4, mRMA Mus musculus 2042 5336 | 9%6% 00 80.02% 4332 NM_001412089.1
Mus musculus fragile X messenger ribonucleoprlitein 1 (Fmr1), transcbt variant 2. mRNA Musmusculus 2842 5336 Joe% J 00  BB.02% 4203 NM 0012804242 ——
Mus musculus fragile X messenger ribo n 1 (Fmrt), transcbt variant 5, MRNA Mus musculus 2042 5252 | 94% ] 00 B9.02% 4269 NM 001412090 1
Mus musculus fragile X messengef 1 1 1 (Fmrt), transcfibt variant 1. mRNA Mus musculis 2942 5336 96% | 00 B9.02% 4368 MM 0080314
PREDICTED: Mus musculus fragile X r ribonucieoprotein 1 fFme), transcript variant X4, misc_RNA  Mus musculus 2042 5336 J96% ) 0.0 89.02% 5147 XR_001782738.3

EARFY
Graphic Summary Alignments Taxonomy

Alignment Scores <40 |[@40-50 []50-80 |[80-200 [W>=200

Sequences producing significant alignments [ ) SRR ~ Shaw | 100~ @ Distribution of the top 77 Blast Hits on 49 subject sequences
select all 49 sequences selected GenPept Graphics Distance recoabiaauiiay Multiple alignment MSA Viewer L 0o i 00 400 s00 500
i soentonane (. cond Coro s kot ton  Acsesson
> | - - - -
fragile X messenger ribonucleoprotein 1 isoform 1 (Mus musculus] Musmuseulus 1221 1221 100% 0 94.15% 614 NP_032067.2
RecName: Full=Fragile X messenaer ribonucleoprotein 1; AltName: Full=Fragile X messenger ribonucieoprol.. Mus musculus 1218 1218 100% 0 9399% 614 P35922.1 _ —
fragile X ribonucleoprotein 1 isoform 4 [Mus musculus] Mus musculus 1190 11908 100% 1] 92.25% 602 NP_0013390181
fragile X ribonucleoprotein 1 isoform 3 [Mus musculus] Musmusculus 1179 117 100% 0 9161% 503 NP_001361648 1
fragile X messenger ribonucleoprotein 1 isoform 2 [Mus musculus] Musmusculus 1157 1157 100% 0 90.19% 588 NP_0012773531 -
fragile X mental retardation protein FMRP [Mus musculus] Mus musculus 1153 115 100% 0 9003% 589 AALGEIBAT —— —
fraqile X 1ibo 1 1 1soform 5 [Mus muselus) Mus muscul 11a7 naf 100% o ee7ew 581 mP_001390019 1
fragile X mental retardation syndrome 1 homolog, isoform CRA_a [Mus musculus] Mus musculus 132 11374 88% 0 96.08% 561 EDLO12131 —_— —
fragile X messenger ribonucleoprotein 1 isoform 6 [Mus musculus] Mus musculus 1114 11140 100% 0 B8766% 568 NP_0013990201 —_— T ——




FMRPAEZ BHFIRT SOt

QBOWE1T FMR1 RAT

4990 49@,, NLS KH1 KH2 NES RGG
ot )
f ™ 150 225 s ke i 525 00 [
P35922 FMR1 MOUSE [e— L i 1 | { i
sutative peptide binding sitey AL AAL  Pubabive nucleic acid binding site Su bil )
Lue peptide binding site A2 Ay B8 mobif 1y
specific hits
KH_9 [———
[ Q06787 FMR1 HUMAN Non-specific H_1FMR1rPeS
Re PRK13764
Pre
L
Superfanilies [ludor_SF superdani Toder 5F superdarity | KH=T superfanily KA1 suparfadily | BH-T suparfamily FXMRP1_C_core superfanily FXMR_C2 superfanily
Q5R9B4 FMR1 PONAB Tudor_FR¥L super  Raenet superfamily KH_9 superfanily NusA superfanily
PREL3T64 superda
Prp superdanily
QBGLCY FMR1 XENTR
1 ] 150 25 300 a7 P sz 614
(uery :N'ouuh putative nucleic acid binding site 00
dve peptide binding site

GG moddE
Specific hits

Tudar_FRAL
Q2KHP9 FMR1B XENLA

KH_9
Non-specific H_I_FAR1_pptS
hits
NusA
P51113 FMR1A XENLA Superfanilies dor_SF superfani | | Tudor_SF supsrfamily | KH=I superfanily kH-1 superf‘dfmlg }m—x zuperiamily FXIRPL_C_core superfamily FHMR_C2 superfamily
Tudor FREL super | Raenet superfanily| | KH_ 9 superfamily NusA superfanily
FREK15764 supendam
Prr superfamily

QINFUO FMR1 DROME



l FMRP BTN £ R 13T

Mouse FMRP prediction

04N Sso0
|
\

R138Q 13 |
voe (R =t
A 49e, NLS KH1
%, 19
9/79,) s"@re

A |
|
KKKKKK RGG

A Agenet2

Human FMRP prediction



> 1 RIRFmrl ¥ W E B R DI RE T 7T R
ZEN?
> FMRPAHIMFES T 1 i v] LR AEAH BAEH ?

%5t NJRFMRPILGEH =




| sErvreEBEE RS TR

UV (254 nm)

Brain tissue slices

i > . Y N
Brain homogenate (T) . %U}Eﬁ ﬁCHﬂéﬁaﬁy’Tﬁ
observed Coexpression in /LZOOOXQ VEERNA, 2

Mus musculus: pf S1 Eiﬁﬁ%ﬁ%‘{)ﬂﬂ
20,000i ,uv (254 nm) }—‘?’
Frrl o BN | Cpay s tl:';84d2/l\
™ FMRPHZFEMRNA

STRINGHUIEE

Cyfip1 =
Ago?2 B
CyflpZ = 20% sucrose sucrose gradient
Eifd4e IR cushion pool polysomes
Fxr2 = 300,000xg 300,000xg
Fxrl
Dicerl = P3  S3 s3  P3
Agol = l, l,
Pura =» 2% SDS buffer, 1% SDS buffer,
Cpeb1 =2 denature at 70°C  denature at 90°C
 WORCAN RN RN spii l
PR R R s w
ECoc sl S oF @ FMRPIP HuIP FMRP IP
IL = =00 R o
(S & a (&)

Cell 146, 247-261, July 22, 2011
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