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Huntington’s disease (HD) is an inherited neurodegenerative disease with clinical S 3 203 samples were characterized for the variability of the upstream repeat regions.
manifestations associated with expansion of a polymorphic CAG repeat. There are While 85 % of the 406 observed alleles were [6 bp], / [20 bp],, 6 % were at least
. . . . . . . . gotgogotgtocagoggocttgotgtgtgaggoagaacctgogggggoaggggogggotggttococtggocagqooattggoagagtoccgoaggotagqygotgtcaatcatgotggecgyogtygococgoctoogocggogo oo oo Qoo . . . . ]
two repeat regions just 12 base pairs (bp) downstream of this clinically significant 20 bp larger or smaller. Preliminary data of the CCG/CCT repeat region, primarily for
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repeat that complicate accurate assessment of the CAG repeat number: a [CCG]-_,5 | SR | > samples appearing to be homozygous for the CAG repeat, suggest repeat variability
and a [CCT],,[1]. There are also two repeat regions more than 200 bp upstream of of 7 to 11 repeat units. Additional data from Sanger sequencing is needed to confirm
. . i . tocogoocggogoagqegtetgggacgoaaggogoecgbtgggygotgocggyacgggtccaagatgyacggocgotcaggoccagqagocccatteattgoccoggtgectgageggegocgogagboggooccgagyoctocggggactgoecgtge . . . .
the CAG region that must be taken into account in assay design: 6 bp repeat A A AN A AL AN AN AN N A S AN AL ARSL AN AU AR A AR AMAARAL AN AN the CCG/CCT configuration since the primers used encompassed the CAG, CCG
|IGGGGGC], ., and 20 bp repeat [GGCCCCGCCTCCGCCGGCGC], 5[2]. While I<: EETR— and the CCT repeat regions. This set of primers was duplexed with the upstream
— Rhd_seqUsd |

none of the additional repeat regions are used for diagnostic purposes, knowledge of
the existence, positions, and variability of these repeat regions remain important to

. . . ] . . goocogocctotggoggtacogotgggaccttttogactacttecoggaagotecaggyagttcaggaaggtogtecgtogtecgtecgtogtecgtegtogtegtegtocgtegteogtecgtegtogtegtegttgteggeggtggoggoggo ggoog
avold Inadvertent inclusion of these regions in assay development. There are —TE [ Prmer et o CAG epedt > | [ e repesi

repeat region primer.
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published PCR primer sets that limit amplification to the CAG repeat only (Figure 1, — . .
F Primer next to CAG repeat and primer 11pub) ; however, other published sets g.:.:g.:.:g.:.:t.:.:t.:igcttcctcigccgccgc.:gciggcicigccgctgctgcct.:ig.:cgcigccgc.:.:.:cg.:.:g.:.:g.:c.:.:.:g.:cgccicccggcccggctgtggctgiggigccgctgciccgiccgtgigtttgggmgctgcig able 4. Genotyping results for the CAG, CCG and upstream repeat regions
nclude the CCG/CCT repeats [3.4] ?ii‘ffi’izgifmiifiii T T sagegacgte CAG CCG Unstream
Use of two different primers sets to amplify CAG repeat alone and the CAG+CCG Repeat Repeat Repeat
repeat together can be useful in determining the presence of point mutations in the Figure 1. Huntington’s annotated sequence. The 750 bp of sequence notes repeat regions gzm ;ggg % % 17—07'1 E Underline indicates the results were
primer 11pub region that could result in null alleles or “apparent homozygotes” [5,6]. and primers used in the amplification. Sequence from NCBI GenBank NT006081 1520221 1601461. SRM 2393 C @ ﬁ‘z 8 verified with Sanger sequencing.
There are publically available primer design software systems which suggest SRM 2393 D 3545 7,7 B No underline indicates the results are
placement of an upstream primer (Figure 1, F KGH primer) that includes the 20 bp SRM 2393 E 3950 7.7 B based on genotyping assays.
repeat. SRM 2393 E 175 17 B _
NA20249 2239 7,7 g5 There are 2 cell lines from the 14
When developing in-house assays the use of highly characterized reference NA20249 allele 1 : [GGGGGC], [GGCCCCGCCTCCGCCGGCGC], [CAG],, [CCG], [CCT], NA20246 1524 7,7 85 analyzed by Kalman et al.[3] that have
materials is essential for validation purposes. The study by Kalman et al. [3] used m Hispanic ZT80786 17,20 9,7 B the “B, &” typing designation of the
interlaboratory consensus to assign CAG repeat designation to 14 cell line genomic T T et Caucasian WT51342 17 7,10 & upstream repeats, the other 12 cell
DNAs available from Coriell Cell Repositories. NIST has developed a Certified N T T e T i, iﬁ‘i‘g:r?'Aam” ;__gg;gi 1573 9710 E’B lines have just the “B” upstream repeat
Reference Material known as Standard Reference Material® (SRM) 2393 “CAG e e e e S T Caucasian UTE7293 20 ’7 "3" designation.
Repeat Length Mutation in Huntington’s Disease” based on 6 of the 14 cell line NA202439 allele 2 : [GGGGGC], [GGCCCCGCCTCLCGLLGGCGC], [CAG, [CCGL [CCT], Caucasian WT51343 17 v 8.5 . .
genomic DNAs studied above. While not yet listed in the Certificate of Analysis for _ _ _ AfricanAm PT84206 17 7 ,3 The NIST population samples listed
SRM 2393, we are aware of the sequence both downstream and upstream of the Figure 2. Sequencing data for the repeats found upstream of the CAG repeat region Caucasian WT51386 20 710 8 were genotyped for the CCG repeat_as
CAG repeat for all 14 of the Kalman et al. samples. We have also evaluated 190 of Hispanic Y26 17 / p  Wwellas the upstream repeats primarily
the 1036 population samples we maintain at NIST. Thus far, we have identified at 2:::2:2?2 ?__gjggf g 9710 B"f g&g‘er'erphe(;rpo_ﬁgeoeussﬂf;z:;z agct:hg
most one novel repeat combinations. Table 2. Classifications of the upstream repeat regions AfricanAm PT84241 17 ; 85 repeat is based on the size of the
a:[GGGGGC], [GGCCCCGCCTCCGCCGGCGC], 270 bp +0.5 bp N=5 éf ricanAm &zﬁ% 12 1%31 B€  apparent homozygous allele. All typed
Materials and Methods: B:[GGGGGC], [GGCCCCGCCTCCGCCGGCGC], 286 bp +0.5 bp N=184 it oTomvee 19 7 35  Population samples had “normal” range
| | | V:[GGGGGC], [GGCCCCGCCTCCGCCGGCGC],292 bp 0.5 bp N=29 AfricanAm TT50922 18 7,10 g CAG repeats and CCG repeats.
Segment staing 68 bp Upstrearm of the. CAG repeat region fo confitm the upstrean 5GGGGGC], [GGCCCCGCCTCCGCCGGCRC], 304 bp £0.3 bp N=12 sfcanm Y13 13 oo g  Sangersequencing would be needed
regeat regions (?:ig 1 Srirr?ers:th_us_4 and Rhg_seql?84). After sequencs a:;GGGGGC;Z ;GGCCCCGCC__CCGCCGGCGC;3311 bp £0.3 bp N=3 Caucasian Y5 17 7 & to confirm the “true” CCG calls.
confirmation, genotyping primers were developed to type 203 samples, cell lines, ¢:[GGGGGC], [GGCCLCCGELCCTCCGCLCGGLEC], 282 bp +0.5 bp* N=2 AfricanAm Y14 15 10 \
and normal population samples for a 282 bp segment of this upstream region using * Requires additional sequencing
capillary electrophoresis (Fig 1 primers: FHD us 2 and Rhd _US4). Typing of the
CAG repeat region for these samples was accomplished using a published primer NA20249 N=139 N=3 N=1 N=5 N=29 N=12 N=3 N=1 Conclusions:
set (Figure 1, F Primer next to CAG repeat and primer 11pub) and capillary e e e mmm m m m m e v e e m m we m e e e Inclusion of the upstream repeat regions in the CAG repeat count may have clinical
electrophoresis bp sizing calibrated to SRM 2393. A subset of the 203 samplesused | | | 77771 7 77| significance and should be avoided in primer design. Use of well characterized
was genotyped using published primer sets for the CCG/CCT repeat region (Figure reference material can aid in assay development.
1, F Primer next to CAG repeat and R Primer both repeats). Included in this subset
were “apparent” homozygous samples from the CAG typing. References:
[1] Andrew, S.E., Goldberg, Y.P., Theilmann, J., Hayden, M.R. A CCG repeat
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B, & B v 5 a, B Y, € [2] Coles, R., Leggo, J., Rubinsztein D. Analysis of the 5’ upstream sequence of the
SR amplfications: 10 ul reaction volumes Huntington’s disease (HD) gene shows six new rare alleles which are unrelated
Master mFi)X; | O_ZE uL SpeedStar HS DNA Polymerase Figure 3. Example electropherograms genotyping upstream repeat regions to the age at onset of HD. J Med Genet 1_997;34:371'374 _ _
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Thermocycler: égnék?nﬁgigg%%ﬁ:ggugi;@ms In 9600-emulation mode 2 B Y S - ¢ -Iuntingtqn disease genetic testing. Am J Hum Gen.et 19.98;62:1243_1247
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Poster available for download from NIST Applied Genetics website: http://www.nist.gov/imml/bmd/genetics/clinical dna pubs.cfm



	Slide Number 1

