SUPPLEMENTAL MATERIAL
CGG-repeat constructs

pSP6-FMR1 5'UTR(n CGG)-FL-polyA - An ampicillin-selectable FMR1-FL plasmid with
99 CGGs [pSP6-FMR1(99 CGG)-FL-polyA], previously described' has an SP6 promoter, FMR1
5'UTR beginning at FMR1 Inr |, firefly luciferase (FL) reporter, and polyA tail. The plasmid also
has a reverse-orientation, low-copy bacterial origin (i.e., opposite directions of replication fork
migration and reporter gene transcription), which improves CGG-repeat stability during cloning.
To change the number of CGG repeats, the plasmid is digested with Blpl and Xhol (all
restriction enzymes from New England Biolabs, Inc, Ipswich, MA; NEB), which lie within the
FMR1 5'UTR, one on either side of the CGG repeat, thereby removing the repeats and much of
the 5'UTR. The larger fragment of this digestion was then ligated to the smaller, FMR1
5'UTR/CGG-repeat fragments of similarly digested plasmids? that contain 0, 16, 30, or 62 CGG
repeats. Thus, a series of FMR1 5'UTR plasmids, designated FMR1 5UTR(n CGG)-FL, was

assembled with the indicated number of CGG repeats.

pSP6-Synthetic 5'UTR(n CGG)-FL-polyA - The FMR1 5'UTR was removed from pSP6-
FMR1 5'UTR(n CGG)-FL-polyA and replaced with the following 82-base 5'UTR: 5'-
GAATACAAGCTTGGGCTGCAGGTCGACCAAACATTAGATATCCATCGATACTCGAGCTTAG
GGTACCGTTCAGATAGCCACC-3', creating synthetic 5UTR(0 CGG)-FL. CGG repeats were
inserted into this plasmid as follows: synthetic 5’'UTR(0 CGG)-FL was digested with EcoRV and
Xhol. FMR1 5'UTR(CGG)-FL plasmids with 16, 30, 62, or 99 CGGs were digested with Blpl and
Xhol, the small fragment purified from the rest of the plasmid by QlAquick gel extraction
(Qiagen, Inc., Valencia, CA) and then digested with BstUI, yielding fragments that contain the
CGG repeat plus 7 nt on the 3' end. These CGG-repeat fragments were ligated into the
EcoRV/Xhol-digested synthetic 5’ UTR(0 CGG)-FL plasmid, creating a series of CGG-repeat

constructs [synthetic 5'UTR(n CGG)-FL] in the synthetic 5'UTR context. The CGG repeat begins



at base 40 of the synthetic 5'UTR.

Hairpin plasmids

FMR1 5'UTR(HP)-FL - FMR15'UTR(0 CGG)-FL was digested with Pvull and Xhol, which
removes the CGG repeat by digesting on either side of it. The following sequence was inserted,
which includes the HP (italicized) and restores the surrounding bases: 5'-
CGGGGGCGCGTGGTGGCGGCTGCAGCCGCCACCACGLCGLCCeeCcTGGaGee-3

FMR1 5'UTR(HP/GAG)-FL - The same cloning strategy was used as for the
FMR15'UTR(HP)-FL construct, except that the insert was 5'-
CGGGGGCGCGAGGAGGCGGCTGCAGCCGCCTICCTICGCGCCCCCTGGGLC-3'. Sequence
differences between HP and HP/GAG are underlined.

Synthetic 5'UTR(HP)-FL - Synthetic 5UTR(0 CGG) was digested with EcoRV and Xhol,
whose sites lie in the middle of the 5'UTR, and the following sequence, which includes the HP
and restores the surrounding sequence removed during digestion, was inserted: 5'-
AGGGGCGCGTGGTGGCGGCTGCAGCCGCCACCACGCGCCCCTCCATCGATAC-3". The
40-base HP, indicated by italics, begins 41 bases from the 5’ end of the resulting 5'UTR.

Synthetic 5'UTR(HP/GUG)[no stop]-FL - The stop codon (TAG) that lies within the
synthetic 5’'UTR, between the HP and the AUG start codon, was changed to TTA by digesting
synthetic 5'UTR(HP)-FL with Xhol and Ncol, which both lie downstream of the HP and upstream
of the AUG start codon. The following sequence was then inserted 5'-
TCGAGCTTTAGGTACCGTTCAGATAGCCAC-3', which changes the TAG (stop) to TTA
(leucine) while maintaining the surrounding 5'UTR sequence.

5'HP-FMR15'UTR(30 CGG)-FL - FMR15'UTR(30 CGG)-FL was digested with Nael,
upstream of the SP6 promoter, and Blpl, which cuts 10 bases into the 5' end of the 5'UTR. The
following sequence 5'-

GGCATTTAGGTGACACTATAGATCAGGCGCTCGGGGCGCGTGGTGGCGGCTGCAGCCGC




CACCACGCGCCCC-3" was inserted into the vector portion of this digestion. The underlined
region is the SP6 promoter. FMR1 transcription begins at the second-to-last underlined base
(bold G) of the SP6 promoter. The HP (italicized) begins 13 bases from the 5’ end of the
transcript.

5"HP-FMR15'UTR(30 CGG)-FL - The following sequence, including HP, was added to
the 5" end of FMR15'UTR(30 CGG)-FL: 5™
GAACATTTGTAGGGGCGCGTGGTGGCGGCTGCAGCCGCCACCACGCGCCCC-3'. The HP
sequence is italicized, and begins 12 bases from the (new) 5' end of the message.

5'HP-Synthetic 5'UTR(30 CGG)-FL - Synthetic 5’'UTR(30 CGG)-FL was digested with
Hindlll and Pstl, which cut 11 and 16 bases from the 5’ end of the 5'UTR, respectively. The
following sequence was inserted: 5'-
AGCTTGGGGCGCGTGGTGGCGGCTGCAGCCGCCACCACGCGCCCCGGGCTGCA-3". The

insert restores the synthetic UTR sequence and HP (italics) begins at base 13 of the 5'UTR.

AUG knockout

Synthetic 5'UTR(0 CGG)-FL[-AUG] - Using the Quikchange Il site-directed mutagenesis
kit (Stratagene, La Jolla, CA) according to the manufacturer’s protocol, the first and second
AUGs were changed to TAG and ATC, respectively. The primers used were 5'-
CCGTTCAGATAGCCACCTAGGAAGACGCCAAAAAC-3', 5"-
GGTTTTGGCGTCTTCCTAGGTGGCTATCTGAACGG-3' to change the first AUG; 5'-
CTATCCGCTGGAAGATCTAACCGCTGGAGAGCAAC-3"and 5'-

GTTGCTCTCCAGCGGTTAGATCTTCCAGCGGATAG-3' to change the second AUG.

FMRL1 transcription start site Il (Inr )

The following sequence was added to the 5’ ends of FMR15'UTR(n CGG)-FL with 0, 16,



30, 62, and 99 CGG: 5'-
GAGTGACGTGGTTTCAGTGTTTACACCCGCAGCGGGCCGGGGGTTCGGCCTC-3". The first
two, underlined bases of the FMR1 5'UTR were changed from AC to GA, in order to preserve

the SP6 promoter. These constructs are designated FMR1(Inrlll) 5UTR(n CGG)-FL.

pRL-CMV
The Renilla luciferase (RL) plasmid pRL-CMV was obtained commercially (Promega

Corp, Madison, WI).
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