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A tandem repeat is a sequence of DNA bases that is Regions of interest for Columbia VNTR data: LongReadSum was used to generate summary statistics of This analysis of VNTR datasets yielded evidence that both
repeated many times within a chromosome. Tandem « chromosome: starting base-ending base — repeating motif the Columbia VNTR datasets, including information like total RepeatHMM and NanoRepeat are accurate for estimating
repeats can be grouped into variable number tandem e chr9: 27573484-27573547 — GCCCCG reads, total bases, and mean read length. VNTR repeat count and calculated similar results to
repeats (VNTRS) and short tandem repeats (STRsS). The . chril: 2161569-2161976 — CTGTCCCACACCC Fig. 4: Summary statistics for 09/24 data manual repeat estimation.

key difference between these two groups is that VNTRS

consist of comparatively longer repeating units. Because Data was split into 2 samples: | Measurement | Mapped |Unmapped | All . . .
: #Total Reads 40,019 205 40,224 For future extension, | am currently working with data
STRS and VNTRS eaCh make Up apprOXImater 3% Of the * VNTRA48 data frOm 09/24/2021 #Total Bases 669,577,214 165,165 669,742,379 generated by Dr L| Fang Dr MaS Monteys and Dr
22222 %ﬁgorgfeiq?eﬁrznr;?hlg dvzgarlTl]ofﬂl‘;c;glfoprerson 0 * VNTRAA48 data from 03/11/2021 — — Davidson at CHOP. There are 11 Huntington’s Disease
, (NEY yz cc eI 4 = B = (HTT) cell lines where repeat count is inferred/validated
identification. Outside of genetic identification, tandem . itz (Bt emalyEs werkies for VTR datim s e gE through Sanger sequencing. HTT is known to be caused

Median Read Length 10,280 504 10,197

repeats are particularly important because they are often by a STR expansion of trinucleotide CAG repeats.
associated with diseases like Huntington'’s disease, fragile B ARt Tions Fig. 5: Summary statistics for 03/11 data Comparing results from different tools would allow for a

i 1 (raw signal data — reads to hg38 ] .
X S, e bipelel ¢ Boiel: e St more standardized comparison between tools when
“ evaluating their repeat detection ability.
. . . . #Total Reads 4,629 109 4,738
Historically, genotyping of tandem repeats has included | Map rescs Sl L Generstssummary S sp——— T
regions using statistics using
labor-intensive and costly methods like PCR followed by gel S > atos. LongResdSum Longest Read Length 77,912 2471 7,012 . .
electrophoresis. The advent of next-generation sequencing "E S ] Bl Preliminary results of running Repeatl—_IMM and
whereb eneti;: Nformation is rapidlv seauenced in short ’ P 6C Content (%) 4.6 5.0 41.6 Nanc_)Re_peat_on eac_:h ce!l_llne are depicted below. Each
Y9 rapidly sequ ] e | Mean Read Length 5666.0 7.8 55467 cell line is uniquely identified by two barcodes (format:
segments, allowed for more efficient analysis. However, Median Read Length 3,155 e 3,093 parcode/barcode). ALBO4/ALBO5 is a normal human cell
o Split reac!s by Repe.at Rabea e Repeat coun . .. . .
’ltjheocljisu;edza(;[?ggggI;a:ﬁgek?;z a|§ﬂgftrzggigzLeSsCfﬁg o e ey el oo °z:"'t"'°“‘ Enrichment estimates were also calculated for each Samp|e_ line. The HTT r_eglor_l O_f mtere_st IS chr4: 3974876-3074939.
de a bett R ’f on lenath Al This was done by calculating the ratio of the average depth Both tools provide similar estimates to validated results.
provide a better estimations of expansion length, especially | Nanoeepestapet | ¢ H eotide in th . ¥ t10 the dapth ofth _ _ _ f _ f !
for patient samples with highly expanded repeats or each nucleotide in the region of interest to the depth of the Fig. 8: Comparison of repeat Estimates for HD lines

sample relative to the whole genome.
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Integrated genomics viewer (IGV) was used to visualize Fig. 6: Enrichment estimates Swger  cAGH &7 M 4 41 % a4 4@ 4 4D
This summer, my research involved analyzing large sequence data. The breaks in the sequence are the . T I T N R R R S R R S R
datasets by generating summary statistics, calculating investigated repeat expansions. iﬁ- ) R R S N i N T i T i £
sample enrichments, and estimating repeat counts. The - : - : - :
focus of my project was to explore and evaluate different Fig. 2: IGV view of chrll VNTR 03/11 7274 0.00851 835
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