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Supplementary Figure legends 
 
Supplementary Figure 1: G-quadruplex structures are present in the 3’-end of PSD-95 and 
CaMKIIa mRNA 3’-UTRs A, Reverse transcriptase (RT) elongation of 32P-radiolabelled 
primers hybridized onto PSD-95 (human) and CaMKIIa (rat) 3’-UTR RNA transcripts shows 
the presence of strong potassium-dependent RT stops at the 3’-end of a Gq forming sequence. 
In presence of 150 mM KCl, most of RT elongation is stopped at position 717 and 3059 in 
PSD-95 and CaMKIIa 3’-UTRs, respectively (lanes K), while elongations proceed to the 5’-
end of RNAs in presence of 150 mM LiCl (lanes Li).  Secondary structure model of the Gqs 
motives in PSD-95 and CaMKIIa mRNAs is presented (numbering from first nucleotide of 
3’-UTR). B, Guanines in the Gq forming regions of PSD-95 and CaMKIIa RNAs exhibit 
RNase T1 protections in 150 mM KCl (K) compared to 150 mM LiCl (Li). Experiment shown 
is a RT as in Figure 1A, with RNA transcripts treated with RNase T1 (+) or untreated (-). T1 
cuts are indicated by arrows. T1 protections (-) and increases of reactivity (+) are indicated. 
C, Example of autoradiographs presenting the reactivity of PSD95 3’-UTR RNA towards V1, 
T1, DMS and CMCT. Lanes C are controls without enzyme or reagent. Lanes 1 and 2 are 5 
and 10 min incubation time with the indicated reagent respectively.  
 
Supplementary Figure 2: Alignments of the G-quadruplex forming sequence of PSD95 and 
CaMKIIa 3’-UTRs from mammals. 
 
Supplementary Figure 3: The lambda-GFP RNA reporter system from (Daigle & Ellenberg, 
2007) enables the efficient visualization of a reporter mRNA bearing the ß-actin zipcode in 
the neurites of live cortical neurons. A, transfection of RNA reporter plasmid lacking boxB 
(pmRFP-ß-actin-zipcode) and fluorescent-reporter p4xlambda-N22-3mEGFP-M9). The 
fluorescent-reporter cannot interact with the BoxB-less RNA, thus it stays in nucleus because 
of its M9 nuclear localization signal. Red fluorescent protein diffuses throughout cytoplasm. 
B, transfection of pmRFP-4boxB-ß-actin-zipcode and fluorescent-reporter p4xlambda-N22-
3mEGFP-M9. The fluorescent-reporter interacts with mRNA reporter, is exported from the 
nucleus, and is efficiently localized in dendrites. C, transfection of pmRFP-4boxB and 
fluorescent-reporter p4xlambda-N22-3mEGFP-M9. The fluorescent-reporter interacts with 
mRNA reporter, is exported from the nucleus but is poorly localized in dendrites. E17 mouse 
cortical neurons were transfected at 7 DIV and imaged 10h later. Contrast has been adjusted 
equally between figures for display purposes. Images are projections of 10 fluorescence 
confocal sections of 1.5 µm. Scale bar, 15 µm. 
 
Supplementary Figure 4: Visualization of PSD95 and CaMKIIa 3’-UTRs-containing reporter 
mRNAs in cortical neurons with fluorescent in situ hybridization using a multilabelled Alexa-
488 oligodesoxynucleotide probe (green). Cells were treated as in Figure 2 but without using 
p4lambda-N22-3mEGFP-M9. Scale bar, 20 µm. 
 
Supplementary Figure 5: The deletion of the G-quadruplex elements in PSD95 and CaMKIIa 
3’-UTR mRNAs has no apparent impact on RNA stability, translation efficiency and poly-A 
tail length. A, Levels of reporter mRNAs with PSD95, PSD95-∆G, CaMKIIa and 
CaMKIIa∆G 3’-UTRs determined by qRT-PCR in cortical neurons. Neurons were transfected 
with the RNA-reporter expression plasmids (pDsRBB-variants) as in Figure 2. Data are the 
mean results with standard deviation of three independent transfection experiments with 
qPCR performed in triplicates for each). Actinomycin D treatment (10 µg.ml–1) of the neurons 



2 and 6h prior RNA extraction did not significantly change the RNA levels between PSD95 
and PSD95-∆G, CaMKIIa and CaMKIIa∆G. B, The length of the poly-A tail of reporter 
mRNAs with PSD95, PSD95-∆G, CaMKIIa and CaMKIIa∆G 3’-UTRs in cortical neurons 
was not found different as determined by radioactive PCR as in (Murray & Schoenberg, 
2008). C, control with A20 oligodeoxynucleotide, N1 and N3 are “no-RT” controls with 2 µg 
total RNA extracted from pDsRBB-PSD95 and pDsRBB-CaMKIIa transfected cortical 
neurons, respectively, “0” is control with RNA extracted from non transfected neurons, 1, 2, 
3, 4 are assays with 2 µg total RNA extracted from pDsRBB-PSD95-812, pDsRBB-PSD95-
812∆, pDsRBB-CaMKIIa-3112 and pDsRBB-CaMKIIa-3112∆G transfected cortical neurons, 
respectively. Details of the polyA tail length measure are given in supplementary method 
section.  C, Luciferase reporter expression assay performed on extracts of cortical neurons 
transfected with plasmid pRLTK bearing PSD95-812, PSD95-812∆G, CaMKIIa-3112, or 
CaMKIIa-3112∆G sequences cloned into XbaI site and plasmid pFluc. Results are the ratio of 
Renilla luciferase activity/Firefly luciferase activity x100. Data are the mean results with 
standard deviation of three independent transfection experiments with luciferase assays 
performed in triplicate for each. 
 
Supplementary Figure 6: Sequence of variable region in 3’-UTR of pDsRBB-“variants” RNA 
transcripts. The stops of reverse transcription observed in Fig. 3C are indicated by arrows. 
 
Supplementary Figure 7: PSD95 and CaMKIIa 3’-UTR RNAs are bound specifically by 
FMRP via the G-quadruplex structure in vitro and FMRP contributes to DHPG enhanced 
localization of CaMKIIa 3’-UTR-bearing reporter. A, Competition experiments to determine 
the binding specificity of FMRP for PSD-95 and CaMKIIa 3’-UTRs by gel retardation. 32P-
labeled N19 subfragment of FMR1 mRNA (the 425 nt-long canonical FMRP binding site 
(Schaeffer et al, 2001)) containing a G-quadruplex was incubated with recombinant GST-
FMRP (0.1 pmol) in the presence of the indicated increasing amounts of unlabelled 
competitors ((i) PSD95-812, PSD95∆G-812 (ii) CaMKIIa-3112, CaMKIIa∆G-3112. The 
graph depicts the fraction of bound labeled N19 RNA plotted against unlabeled competitor 
RNA concentration. Each point is the mean with standard deviation of at least three 
independent experiments. B, Cation dependent binding of FMRP with PSD95-219 and 
CaMKIIa-263 3’-UTRs. Importantly, these shorter RNA fragments had the same efficiency of 
FMRP binding as the full length 3’-UTRs (as tested by the competition assay presented in A), 
the same efficiency of RT arrest with KCl and the same NTE efficiency (data not shown). 
Labeled PSD95-219 and CaMKIIa-263 RNA transcripts were incubated with the indicated 
amounts (pmol) of GST-FMRP in presence of binding buffer containing 150 mM of KCl or 
LiCl. The bound RNAs (determined by phosphorimager quantification) were plotted against 
the amount of GST-FMRP. Each point is the mean with standard deviation of at least three 
independent experiments. C, Influence of the absence of FMRP on the localization of PSD-95  
or CaMKIIa 3’-UTR-bearing reporter mRNAs in neurites of cortical neurons. Neurons from 
FMR1 wild type (Wt) or null (KO) mice were treated and imaged as in Fig. 3B. Mean values 
of mRNA reporter localization with standard deviations for cell bodies and various distances 
within dendrites were calculated per constructs or genotype and are shown as arbitrary 
fluorescence units. Statistical significance was established using paired Student’s T test. *, p 
< 0.05 for CaMKIIa stimulated FMR1 KO versus FMR1 Wt. Although PSD95 3’-UTR-
bearing reporter mRNA showed a trend of reduced neuritic localization in KO versus Wt, the 
differences between replicates were not statistically significant. 
 
 



Supplementary Movie 1: Fast movement of PSD-95 3’UTR RNA reporter in cortical neuron 
visualized with the lambda-GFP system. Time-lapse confocal (spinning disk) analysis with 
total recording time of 1 min 20 sec, 1 frame/sec with each frame being 500 ms recording 
time.  
 



Supplementary Materials and Methods 
 
Ethics statement 
Animal work involved in this study was conducted according to relevant national CNREEA 
(Comité National de Réflexion Ethique en Expérimentation Animale) and international 
guidelines (86/609/CEE).  
 
Plasmid constructs 
pDsRed-Mono-4BB: RNA-reporter expression vector; sense and antisense oligonucleotides 
(GGCCAGCCCTGAAAAAGGGCTCGAGCCCTGAAAAAGGGCAATTGCCCTGAAAA
AGGGCGTCGACGCCCTGAAAAAGGGC, 
GGCCGCCCTTTTTCAGGGCGTCGACGCCCTTTTTCAGGGCAATTGCCCTTTTTCAG
GGCTCGAGCCCTTTTTCAGGGCT, respectively) containing four boxB flanked by Not1 
restriction sites were annealed, kinase treated, and ligated into Not1 site of pDsred-monomer-
N1 vector (Clontech) to create pDsRed-Mono-4BB.  
 
pDsRBB-PSD95-812 : The 3'UTR of PSD-95 (812nt) was cloned by PCR from human 
placental DNA using TA-Topocloning (Invitrogen), DNA fragment corresponding to 3’UTR 
was then sequence verified and cloned into Xba1 site pDsRed-Mono-4BB to give pDsRBB-
PSD95-812 using following primers: forward 5'-
ACGTCTAGATTCCTGCCCTGGCTTGGCCTG, reverse 5’-
TGCTCTAGACTGTCTCTTCCTTTCACTCTCTC. 
 
pDsRBB-CaMKIIa-3112 : The 3'UTR of CaMKIIa was PCR cloned from vector containing 
the 3'UTR of CaMKIIa  (3112 nt-Rat) (Mori et al, 2000) into Xba1 site of pDsRed-M-4BB to 
give pDsRBB-CaMKIIa-3112 using following primers: forward 5'–
ACGTCTAGACTTCTTTGTTACTACTTGTTTAG, reverse 5'-
TGCTCTAGAAAATTTGTAGCTATTTATTCCACTG.  
 
pDsrRBB-PSD95-812∆G and pDsRBB-CaMKIIa-3112∆G were constructed by deleting the 
G-quadruplex forming sequence from the pDsRBB-PSD95-812 and pDsRBB-CaMKIIa-3112 
construct using oligonucleotides (sense TGGGTCT 
AGGGAGTGGGAAATGCTGTCCGGGAGCCAGGGAAGACTGGA, antisense 
TCCAGTCTTCCCTGGCTCCCGGACAGCATTTCCCACTCCCTAGACCCA) and (sense 
CCATTGCTCAAACTTTCTGCTAAGAAGACGTCTGTTTTATTCTTGG, antisense 
CCAAGAATAAAACAGACGTCTTCTTAGCAGAAAGTTTGAGCAATGG). PSD-Gq, 
CaMKIIa-Gq, non-Gq, G-rich, Gq(A), Gq(T), Gq3 and Gq2 were either PCR amplified or 
oligo annealed with respective primers and cloned into Xba1 site of pDsred-M-4BB vector.  
 
PSD-Gq 
Forward 
Reverse 

 
CATCTAGAAGTGGAAGGTCTAAATGTGGC 
CATCTAGACAAGTACTGTCTCTTCCTTTC 

CaMKIIa-Gq   
Sense 
Antisense 

 
CTAGGGGGGGTGGGTGGGGGAGGGGAGAAGAGA 
CTAGTCTCTTCTCCCCTCCCCCACCCACCCCCCC 

Non-Gq 
Sense 
Antisense 

 
CTAGGGAAGAGGAGAGGAGGGA 
CTAGTCCCTCCTCTCCTCTTCC 



G-rich 
Sense 
Antisense 

 
CTAGGGGAGGGGAGGGG 
CTAGCCCCACCCCACCC 

Gq(A) 
Sense 
Antisense 

 
CTAGGGGAGGGGAGGGGAGGGG 
CTAGCCCCTCCCCTCCCCTCCC 

Gq(T) 
Sense 
Antisense 

 
CTAGGGGTGGGGTGGGGTGGGG 
CTAGCCCCACCCCACCCCACCC 

Gq3 
Sense 
Antisense 

 
CTAGGGAAGGGAAGGGAAGGG 
CTAGCCCTTCCCTTCCCTTCC 

Gq2 
Sense 
Antisense 

 
CTAGGAAGGAAGGAAGG 
CTAGCCTTCCTTCCTTC 

 
 
Chemical and Enzymatic probing 
RNA structure probing was performed as in Moine et al, (1998). Briefly, 5 pmol of T7 RNA 
transcripts of  PSD95-812 and CaMKIIa-3112 3’-UTR RNAs were renatured 15 min at 40° C 
in 19 µl native buffer (50 mM Hepes buffer pH 7.5 for DMS (dimethyl sulfate), or 50 mM 
borate buffer pH 8.0 for CMCT (1-cyclohexyl-(2-morpholinoethyl)carbodiimide metho-p-
toluene sulfonate), 5 mM MgCl2, 75 mM KCl, 5 mM EDTA, 2 µg tRNA). Modifications 
were performed using 1 µl of either DMS (1:2 v/v in ethanol) or CMCT (60 µg) at 20° C for 5 
and 15 min, respectively. Enzymatic modifications were performed with RNase T1 (0.05 U 
and 0.1 U) and RNase V1 (0.05 U and 0.1 U) for 5 min at 20° C, followed by 
phenol/chloroform extraction. After ethanol precipitation and solubilization in appropriate 
buffer, RNAs were reverse-transcribed and analyzed on gel as previously described 
(Schaeffer et al, 2001). 
 
Luciferase constructs  
pRLTK-PSD95-812, pRLTK-PSD95-812∆G, pRLTK-CaMKIIa-3112 and pRLTK-CaMKIIa-
3112∆G were constructed by PCR amplification and ligation into the Xba1 site of pRLTK 
vector (Promega) using the following primers for PSD-95 forward 
GAGAGAGACTCTGATTCCT, reverse CAAGTATCTGTCTCTTCCT whereas CaMKIIa 
primers were the same as above. 
Luciferase activity assays 
Primary cortical neurons were transfected in triplicates in 24-well plates at 7 DIV with 
pRLTK-PSD95-812 or pRLTK-CaMKIIa-3112, vectors expressing Renilla luciferase 
(Promega) with the full length PSD-95 and CaMKIIa 3’-UTR inserted in Xba1 site and 
pFlashSV40 plasmid (Synapsys), expressing Firefly luciferase and used as normalizer. 
Luciferase activities were measured 24 hours later with Dual Luciferase Assay System 
(Promega) according to manufacturer instructions.  
 
Real-time reverse transcriptase PCR 
Total RNAs from primary cortical neurons transfected with plasmids pRLTK or pDsRBB (-
PSD95-812, -PSD95-812∆G, -CaMKIIa-3112 or –CaMKIIa-3112∆G) were extracted using 
RNeasy Mini Kit (Qiagen) as described by the manufacturer. Reverse transcription reactions 
were performed on 2 µg of total RNA with gene specific primers by using SuperScriptTM II 
(Invitrogen) as described by the manufacturer. Quantification of relative amounts of mRNA 



were calculated using the ∆∆CT method. Real time PCR were performed on 1/100 dilution of 
each sample in triplicate with QuantiTect SYBR Green PCR Kits (Qiagen) in a Light cycler 
480 real-time PCR system (Roche diagnostics). The real-time PCR reactions were carried out 
in the presence of 10 pmol of reverse and forward gene specific primers: 
 
Oligos Renilla  
forward 5'-GTAAAAGGTGGTAAACCTG  
reverse 5’-GACAAATTCAGTATTAGGAAAC  
Oligos Firefly  
forward 5'-TTCCATCTTCCAGGGATACG 
reverse 5'-ATCCAGATCCACAACCTTCG 
Oligos DsRed  
forward 5'-CTCCACCGAGAAGCTGTACC 
reverse 5'-CTCCACCACGGTGTAGTCCT 

PolyA tail length measure assay 
The length of polyA tail of RNAs expressed from pDsRBB-PSD95-812, pDsrRBB-PSD95-
812∆G, pDsRBB-CaMKIIa-3112 and pDsRBB-CaMKIIa-3112∆G was assayed according to 
Murray & Schoenberg (2008) with the following modifications : total RNA was Trizol 
extracted from three 24-well transfected (as described in Material and Methods) cortical 
neuron cultures and was isopropanol precipitated in presence of 0.5 µg of glycogen and 
treated with RNase free DNAse. RNA was phenol/choroform extracted, reprecipitated by 
ethanol and resuspended in 10 µl mQ H2O. cDNA synthesis was performed with 300 ng 
oligonucleotide adapter "polyA" annealed on 2 µg total RNA (5 min 85°C, 5 min 0°C) or on 
300 ng oligonucleotide "control polyA20" in 20 µl reaction volume using Superscript II 
(Invitrogen) following manufacturer instructions. Radioactive PCR was performed on 3 µl of 
the cDNA mix in presence of 30,000 cpm (Cerenkov) of 5’-end 32P labelled "polyAtail-
forward" primer, 2 min at 95°C, and 25 cycles with 0.5 min at 94°C, 0.5 min at 60°C, 0.5 min 
at 72°C. PCR product was visualized on 6 % PAGE with 8 M urea. 
- Oligo adapter polyA (reverse) 
GGGGATCCGCGGTTTTTTTTTT 
- Oligo control polyA20 
GAATGCAATTGTTGTTGaaaaaaaaaaaaaaaaaaaa 
- Oligos polyAtail-forward 
GAATGCAATTGTTGTTG 
 
Imaging and quantification 
Fluorescence intensity of equally sized areas in cell bodies and in their dendrites at various 
distances from cell bodies was measured on pictures taken with the same settings using 63x 
objective with a Leica DMRXA2 microscope equipped with EMCCD Roper Cascade 2 
camera and operated with Metamorph. Fluorescence was measured by tracing a defined 
region of interest (ROI) and the fluorescence normalized for area (ImageJ NIH). Dendrites 
segments (3 per neuron) were taken at 20, 40, 80 µm away from the cell body. Background 
(normalized for area) from regions on the coverslips outside the cell was subtracted from each 
dendritic measurement to attain an average dendritic intensity. For Lambda-GFP system 
results are expressed as percentage of cells showing a dendritic localization : presence of GFP 
signal along the dendrites (i.e in three segments) among those expressing the fluorescent-
reporter. For FISH experiments and measure of DHPG effect, mean values with standard 
deviations for dendritic localization were calculated per constructs and shown as arbitrary 
fluorescence unit (AFU). Statistical significance was established using paired Student’s t test. 



Data were derived from at least three different transfections per construct tested and with 
neurons originating from three mice per genotype. 
 
Supplementary Tables 
 
Table 1: Short list of best reported dendritic RNAs and presence of G-quadruplex (G≥3N0-6)4 in 
their 3’-UTR. 
  

Gene  Technique (location : 
c(cortex), 
h(hippocampus) dg 
(dendate gyrus), 
s(striatum), 
SN(synaptoneurosomes)) 

Localisation 
element 

comments G-
quadruplex 
prediction 
in 3’UTRa 

G-quadruplex 
sequence 

Referenceb 

ß-actin 
NM_001101.3  

FISH 54 nt Zipcode 
(3’UTR) 

 -  (1) 

APP 
NM_000484.3  

RT-PCR SN   + GGGGCGGGTGGGGAG 
GGG 

(2) 

Arc (arg3.1) 
NM_015193.3  

FISH (c,h,dg) 
Radioactive ISH (c, h) 

350 nt 
(3’UTR) 

 -  (3-5) 

BDNF 
NM_170735.5  

FISH (3’UTR)  + GGGGATGGGGGATGG 
GGGG 

(6,7) 

Calmodulin 
NM_006888.4  

FISH (c,h,purkinje)   -  (8) 

α–CaMKII 
NM_015981.2 

FISH (c,h,dg) - 1200 nt, 30 
nt 
(αCaMKII/Ng 
dendritic 
localization 
element, 
CNDLE) 
- CPE  

KCL, 
DHPG 
activated 
(FMRP-
dependent) 

+ GGGGGGGCGGGTGGG 
ATGGGAAGAAGGGG 

(9-12) 

CREB 
NM_004379.3  

Radioactive ISH 
(hippocampal neurons) 

  -  (13) 

Dendrin 
NM_015086.1  

FISH (c,h,dg) 1000 nt 
(3’UTR) 

 + GGAGGGCAGGGTAGG 
GTAGGG 

(14,15) 

FMRP 
NM_002024.5  

RT-PCR   -  (16) 

G protein gamma 
7 sub. 
NM_052847.2  

FISH (c,h,dg,s)   + GGGAGGGCTGGGGCT 
TCGGG 

(17) 

GABA-A-R-g 
NM_001470.2  

FISH (cortical neurons)  DHPG 
activated 
(FMRP-
dependent) 

-  (11) 

Glycine receptor 
(GLRA1) 
NM_000171.3  

FISH (motoneuron)   + GGGGGAGGCTGGGAG 
AGGGGAACGTGGG 

(18) 

InsP3R1 
NM_001099952.2  

FISH Purkinje cells 
 

  -  (19) 

Ligatin 
NM_006893.2  

FISH   -  (20) 

MAP1b 
NM_005909.3  

FISH (cortical neurons)  DHPG 
activated 
(FMRP-
dependent) 

-  (11) 

MAP2 
NM_002374.3  

FISH (c,h,dg) 640	  nt	  
(3’UTR) 

 -  (21-24) 



MRG15 
(MORF4L1) 
NM_006791.2  

FISH widespread   -  (25) 

Neurogranin 
NM_001126181.1  

ISH histochemistry 30 nt 
(3’UTR) 
αCaMKII/Ng 
dendritic 
localization 
element 
(CNDLE) 

 -  (12,26) 

Neurofilament 
protein 68 
NM_006158.3  

FISH Vestibular neurons 
 

  
 

-  (27) 

NEURL 
NM_004210.4  

FISH widespread   + GGGATGGGCCAGGGC 
CCTGGGTGGG 

(28) 

NMDAR1 
NM_000832.6  

FISH (dg) (5’UTR)  -  (29) 

Pcp2(L7) 
NM_001129804.1  

FISH Purkinje cells 
 

65 nt 
(3’UTR) 

 -  (30,31) 

PEP19 
NM_006198.2  

FISH Purkinje cells   -  (19) 

PSD95 (DLG4) 
NM_001365.3  

RT-PCR   + GGGGAAAAGGGAGGG 
ATGGGTCTAGGGAGT 
GGGAAATGCGGGAGG 
GAGGGTGGGGGGCAG 
GGGTCGGG 

(32) 

RGS5 
NM_003617.3  

FISH (cortical neurons)   -  (11) 

SAPAP4 
(DLGAP4) 
NM_001042486.2  

FISH (cortical neurons)  DHPG 
activated 
(FMRP-
dependent) 

+ GGGCGGGGTAGGGGA 
GGGCAGGGG 

(11) 

Shank1 
AY461452 
  

FISH widespread 200 nt 
(3’UTR) 

 + 
 

GGGAGGGTCACGGGA 
GGGGGGAGGGG…GGG 
GTTGGGGAGGGTGTA 
GGGGGTGGGGGTGGG 
GGTGGAAGGAGAGGG 
GAGAGGGAAGGGGGA 
GGG 

(33,34) 

Shank3 
NM_001080420.1 

FISH widespread   + GGGGCGGGAGGTGCC 
GGGGGTGGGG…GGGG 
GGAGGGGGGAGACAT 
TGGG…GGGGTGGGGG 
GCCC TGGG 

(34) 

TrkB 
NM_001007097.1  

FISH   -  (35) 

Vasopressin 
(AVP )  
NM_000490.4  
oxytocin (OXT) 
NM_000915.2  

FISH (hypothalamo-
hypophisal) 

(ORF 
+3’UTR) 

 -  (36,37) 

BC1 Radioactive ISH GA kink-turn 
(KT) motif 

 -  (38,39) 

ribosomal RNAs Radioactive ISH   -  (40) 
tRNAs Radioactive ISH   -  (41) 

 

aprediction of G-quadruplex consensus (G≥3N1-6)4 using QGRS-mapper (http://bioinformatics.ramapo.edu/QGRS/) (42) and 
visual inspection and conserved between human and rodents. 
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Supplementary table 2: List of 500 randomly chosen mRNAs and presence of G-quadruplex 
in their 3’-UTR. 
(please see .xls file in supplementary information) 
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Supplementary Figure S2 
 
PSD95 
Human atttttttggggaaaaggg-agggat-gggtctagggagtgggaaatgcggga-----gggaggg—-  
Chimp atttttttggggaaaaggg-agggat-gggtctagggagtgggaaatgcggga-----gggaggg--  
Rat atttttttgggaaaa-ggggagggat-gggtctagggagtggggaatatggga-----ggg-ggg-- 
Mouse atttttttgggaaaa-ggggagggat-gggtctggggagtggggaatgtggga-----ggg-ggg—- 
Dog ttctttttggggaaa-ggggagggtt-gggtctagggagtggga-gcgtggga-----gggaggg—- 
Oposs ttttttctgggat---gggaagggggagggacaggggctggggtat---ggggattatgggaggggg 
 

 
PSD95 
Human  t-ggg----gggca--gggg-tcgggggtcgggtgtccgggagccaggg 
Chimp  t-ggg----gggca--gggg-tcgggggtcgggtgtccgggagccaggg 
Rat  tgggg----gggcaa-gggg-tcaggggttgggtgtccgggagccaggg 
Mouse  tgggg----gggcaaa-ggg-tcaggggttgggtgtccgggagccaggg 
Dog  t-ggg----gggca—-gggg—tcgggggttgtgcgtctgggagccaggg 
Opossum tggggaga-gggaaaagggg—----gggt-gggccttggggagc-tggg 
 
CaMKIIa 
Human  tttctgctattgaggggggcgggt--gggat-gggaagaagggg--------catttgtttta 
Chimp  tttctgctatt---gggggtgggt--gggat-gggaagaagggg--------cgtttgtttta 
Rat  tttctgctact-----gggggggt--gggtg-ggg---gaggggagaagagacgtctgtttta 
Mouse  tttctgctact-----gggggggt--ggg---gg-----aggggagaagagatgtctggttta 
Dog  cttctgctact-----gggaggga--ggg---gggaagaagggg--------tgtctgtttta 
Opossum tttatgttgttt----ggtgggga--ggga--gg-aagtgaggg-----tgctgtctgtttta 
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