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CarrierMax™ FMR1 Reagent Kit- A PCR/CE based assay for the determination number of CGG
repeats in the FMR1 gene on chromosome X
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and autism. When n is within the range of 55-200, it is called a pre-mutation of the FMR1 | _ e P T B e e e FX052 29 29 normal
gene. Pre-mutation will produce excess mRNA, which in turn affects the regulation of — T | weew | | w | » | # | » — — — —
expression of multiple proteins. Pre-mutations are considered to be a risk factor for 4 | weossu | F | o | 0 | B | 30 EX055 36 36 normal
. . . . . . . . U R 5 NAQ7L75 F pi] 30 2 30
fragile X-associated primary ovarian insufficiency (FXPOI) and fragile X-associated . NADTS38 : % | 5 | = | = FX056 29 29 normal
tremor and ataxia syndrome (FXTAS), on going research is still needed to determine the T O O B — — — —
number of expansion expansion correspond to severity. ““""”‘:"m _ U EmEwl R ] ] T i ) ) - | 9 NA20238 F pi] 30 pi] 30 100% 100% Eiggg gg gi gg gi Eg:mz:
coond 12 12 :i;g;:; ; ;i a ;g i FX107 30 69 31 70 pre-mutation
MATERIALS AND METHODS - 2 | Neess | m | » % 40 clinical research sample result fully concordant on the CGG repeat number and
qqqqq E :ig;;‘;‘: m 22 i: classification with another kit on the market.
This kit uses quantitative PCR (Q-PCR) amplification combined with capillary - 5 NAO7539 M 2 3
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repeats. For the repeat primed system, the PCR reaction consists of a downstream _ _ _ CarrierMax™ FMR1 Kit’s ability to determine CGG repeats makes it a valuable complement to
primer Iabeled_W|th_ FAM, however unllk_e the full-length PCR the forward primer is - Table 2. Coriell PreMutationa and Full Mutation Samples the expanded carrier screening products: Thermo Fisher CarrierSeq™ ECS Kit on the lon
_deS|gned to prime |nS|de_ the repeat region. Bec_ause repeat primers can prime randoml_y b ivlll Torrent NGS platform or the Applied Biosystem CarrierScan™ Assay on the microarray
in the repeat region, various sized amplicons will be produced resulting in many peaks in ——— S— e platform.
the electropherogram. In repeat reaction, CGG repeat number can be determined by the . Lo owwoss | F [ ow [ s | w | s _—
sizes of the largest amplicons. By combining the results of the full-length and repeat | .. j :ﬁﬁ:ﬁ i §§ ;: i: Z: REFERENCES
systems, the number of CGG repeats in a sample can be accurately determined. | = 4 | onwosw [ F [ w | w | w0 | @ ]
5 NAOG9E8 F B | m | 3 [ m ]
6 NA20241 F » | ums | » [ s N « . . . .
In addition, we use a AF633 (Alexa Fluor 633) labeled size standards ranging from 70bps oo T e | F o | 2w | = - 1. Chen, Liangjing, et al. “An .In.for_matlon-R|ch CGG Repeat Primed PCR 'I;hat Detects the Full Range of Fragile
. . . . . : L L TR 8 NADGES4 F w | 2 [ w | w - X Expanded Alleles and Minimizes the Need for Southern Blot Analysis.” The Journal of Molecular
to 1200bps for precise sizing of the amplicons. The size standard comigrates with the . e . o . . o s | wamw | ¢ | w | @ | w | ® I 100% 1004 Diagnostics, vol. 12, no. 5, 8 July 2010, pp. 589—600., doi:10.2353/jmoldx.2010.090227.
FAM labeled amplicons in the same capillary to ensure precise sizing of the target Intermediate sample with CGG repeats 45 to 55. Figure showing single allele in the intermediate bin. b [ oo | v | 0 = 2. Grasso, Marina, et al. “A Novel Methylation PCR That Offers Standardized Determination of FMR1
amplicons. Figure 4. PreMutation 2 T v v 3 ] Methylation and CGG Repeat Length without Southern Blot Analysis.” The Journal of Molecular Diagnostics,
19t ' S - B | N | v | w0 | @ | w | 1 vol. 16, no. 1, 29 Oct. 2013, pp. 23-31., doi:10.1016/j.jmoldx.2013.09.004.

- . - . . . : M i — | w | et | W | ms | m | m ] 3. Lim, Grace X. Y., et al. “Validation of a Commercially Available Test That Enables the Quantification of the
This assay’is compatible with the Applled Boisystems 3500 series and SeqStUle?ﬂ o 5| mosn | w [ m | B [ 0w ] Numbers of CGG Trinucleotide Repeat Expansion in FMR1 Gene.” Plos One, vol. 12, no. 3, Sept. 2017,
Genetic Analyzers. On the 3500 series we use 50cm capillary array and POP-7 - 5 | wew | v | m 0t ] doi:10.1371/journal.pone.0173279.
polymer; on the SeqStudio the V2 cartridge incorporated a 28cm capillary array and 4. Wilson, Jean Amos, et al. “Consensus Characterization of 16 FMR1 Reference Materials: A Consortium
POP-1™ polymer. Both instrument utilize a custom long fragment analysis run module to - Allu | Study.” The Journal of Molecular Diagnostics, vol. 10, no. 1, 28 Dec. 2007, pp. 2-12.,
achieve excellent fragment separation as the CGG expansion can result in fragment from e e : - R = = . doi:10.2353/jmoldx.2008.070105.
normal size of several hundred bases to over a kilo bases long. | = R ———— oo T v oo | 5 [ s | v P w | o 5. Zhou, Y. “Robust Fragile X (CGG)n Genotype Classification Using a Methylation Specific Triple PCR Assay.”

’ I — 1 T | o P 31900 Journal of Medical Genetics, vol. 41, no. 4, Jan. 2004, doi:10.1136/jmg.2003.012716.
. . . . . - 5 NA20233 F 20 205 20 206 20/200+ 20/183-193 20/206

The resulting fragment data is then analyzed in GeneMapper 6.0 with specifically | C 0 G
designed panel and bin (provided as downloadable files). The resulting genotype is then - 16 premutation and 5 full mutation samples fully concordant with Coriell or publication. In one ACKNOWLED EMENT . S . _
exported in csv format and then imported into the CarrierMax™ software for final report - sample because of the high number of CGG repeat expansion the full-length PCR was not able \a’l‘t’?\;i:‘;"r"grkegg'V?/E'\;Isgrttr:‘:r:kBti'gng M'Crgrlfgﬂgfeggtgfﬂ gg-m- etsgec'agza\gzaerr‘lé-é(‘;v?eoaz the project coordinator
output that reports the CGG repeat numbers and the classification. “ i il to determine the size due to amplicon too large for the CE platform to resolve. However, the ' Irrh ‘rﬁ Oﬁ '

Premutation sample with CGG repeats between 55 to 200. This figure showing two alleles in repeat PCR was able to make the correct classification call as a full mutation. ermo er

the PreMutation bin. SCIENTIFIC

For Research Use Only. Not for use in diagnostic procedures. Thermo Fisher Scientific « 5781 Van Allen Way ¢ Carlsbad, CA 92008 « thermofisher.com



