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ABSTRACT

DNA sequencing is one of the most important platforms for In Next-Generation Sequencing, data analysis is one of the gr?’t‘:]eGggn%fge“223'S§n%Z?STah‘éV'gi satr:/si}(/j gli/tacs)lesdt(')l'ooobléalanreregfgsé tT’ased Once the results were found using both the BLAST and
study |n-b|olog|cal systems today.. The hlgh-throughput-next most expensive processes. While the cost of genome HMMER. and MUMmer. ! I\/IUMmer search tools, we crea’Fed a program to see which
generation sequencing technologies delivers fast, sequencing goes down, the cost of analyzing data is stil . BLAST (Basic Local Alignment Search Tool) is a multi-sequence sequencing tool had the most hits per contig. The tota
inexpensive, and accurate genome information. Next expensive. In the future, the “$1,000 genome will come with alignment tool developed by NIH (National Institute of Health). It is number of contigs in the database file is 160,749 and the
generation sequencing can produce over 100 times more data a $20,000 analysis price tag.” used find similar regions in different sequences and then compare total number of nodes in the query file is 552,305. BLAST
than methods based on Sanger Sequencing. The next | their similarities. | | - returned a total of 123,070 hits and MUMmer returned a
generation sequencing technologies offered from lllumina / ‘ * MUMmer (Maximum Unique Matches) is a rapid alignment system total of 121,829 hits. From the results, MUMmer hit more
Solexa, ABI/SOLID, 454/Roche, and Helicos has provided Primary « Analysis of hardware generated data, machine stats etc. Jod ifor [Elplell eliging Enie gemomes. I Ean elbo Elign IneaiizleE accurately than BLAST while BLAST hit more contigs than

genomes and can easily handle 1000’s of contigs from a shotgun

sequencing project. MUMmer.
- HMMER (Hidden Markov Modeler) is used for searching sequence

* QA filtering on raw reads databases for homologs of protein sequences, and for making protein Conclusion and Future Work

unprecedented opportunity for high—throughput functional Analysis * Production of sequence reads and quality scores
genomic research. Next generation sequence technologies
offer novel and rapid ways for genome-wide characterization

and profiling of mMRNA’s, transcription factor regions, and DNA « Alignment/Assembly of reads sequence alignments. It implements methods using probabilistic _ |
patterns * QA and variant calling on aligned reads models called profile hidden Markov models (Hl\/ll\/ls) The future of next generatlon sequencing can be broken
: _ _ down into a variety of categories such as personalized
Next Generation Sequencing R , U (RS U S [EIEIEE 1) 102 SR RUEEGIEE SRpUsee medicine, bio fuels, climate change, and other life science
T Q:/ggan}l’ e P’Otcesl'f'“g were input into both BLAST and MUMmer and the results ol
s " orvariant cais . . . -
e -3 = ::ma% « Annotation and filtering of variants were parsed into tables. Then, the coverage of all hit contigs
‘ = LR RpggRon. and nodes from both programs was found. - Personalized Medicine is a medical model that proposes
random Reads «gense Makina” B Association analysis th Voot : el daat to tail
LB . Population structure analysis _ the customization of medical decision to tailor an
* Genome browser driven exploratory analysis Usmg the data gathered individual
from both BLAST and
Fig. 2) Taken from A Hitchhiker’s Guide to Next-Generation Sequencing, by Gabe Rudy
. . MUMmer, the frequenc e Bi i
4T Sequence Analysis refers to - Colo ey oragnmentscores _____ e ; q y . BI.O Fuels prgsent a source of alternatlve_ energy.
the process of subjecting a  cve e —  ———————— — of the amoun_t covered Microalgal biofuels use algae to synthesize the fuel. In
D EE P W DNA, RNA or peptide ° e e o for each contig was — order to optimize the process, an understanding of the
rv——— i vl . sequence to a wide range of plotted. From Fig 6), it - gene-function relationship of algae would prove helpful.
c S A analytical methods to: | — can be inferred that
b ' g%ﬁgﬁ;‘;::ﬂgeigfeersift?hzr;d o MUMmer hit more \\ . Climate change is the active study of past and future
| — accurately for contigs. ettt : : -
G are HOmOlogOUS _: y g Fig. 6)Thi§ is a plot of the fr_eq_uencyofeach percentage covered for all contigs. theoretlcal mOdeIS WhICh uses the paSt Cllmate data to
C - To identify the features of — PHASTIS Inblue, HEHmerts i green. make future projections.
G the sequence such as gene
: structure, distribution, The same process was In conclusion, we hope to contribute the knowledge we
> introns and exons, and — = | done with the Nodes. have gained to contribute to fields such as these.
regulation of gene s I e Eiq 7). it 5
.‘ T expression —_—  __ § |_ . rom Ig )’ It Can e
- . Identify Sequence ——————— N inferred that BLAST hit REFERENCES
_ differences and variations _— |- " more accurately with
- i m mﬁ“jj;}jjj_jj bl e such as mutations —_— | nodes. However, there * http://www.roche.com/research_and_development/r_d_overview/
’ / Fig. 3) Taken from bio.davidson.edu/courses. Shows alignment results for yeast : HP -
l _] - - : are more BLAST results r_d_sites.htm?id=18

X 36 - 151 : * http://www.pnas.org/content/99/6/3712/F1.expansion.html
Fig. 1) This is figure shows three different Next Generation Sequencing methods. [2] Sequencing Technologies — the Next Generation, Genome Assembly oeutLLLLLLFLFCLLELARLAR LR RO R ARG R Rk R CE W|th Iower cove rage ) p p g . p :

Micahol L. Motzkerh Gal _ oob r  http://www.yerkes.emory.edu/nhp _genomics_core/Services/
a aX |S an O en We = aSG [ is is a plot of the frequency of each percentage covered for all nodes. I
y p , SOLlD "IUmina 454 EI?AQI’TQ in bluep,ll\;U]lc\/;[rZe: isqin gre}(/anTc "P e ¢ inod SequenCIng ) html

. . . . latform for data intensive . : illumi -
» 454/Roche — 454 Life Sciences is a Biotechnology company E . ‘ \ _ ijbslilmirieeniizennelegyiselea Eennelogylim
. . . lomedical research. It can be e Using th f e http://blast.ncbi.nlm.nih.gov/Blast.cgi
that is a part of Roche and based in Branford, Connecticut. . . sSing the coverage o . httos-//main.a2.b du/u/dan/o/fast
- used on its own free public — @ — =D each individual contig QI gsl024e PELl el LELRIEITH|EH 2l
The center develops ultra-fast high-throughput DNA - - * http://ori.dhhs.gov/education/products/n_illinois_u/datamanagement/
. server where you can perform, o D th ts forboth == = = _
sequencing methods and tools. s , (e results 1or bo = = datopic.html|
repI.IOduce’ and share complete comere BLAST and MUMmer = - * http://www.jcvi.org/medicago/include/images/chr6.BamH|.maps.jpg
. L. analyses. & : = , e . T T e (o .
+ lllumina/Solexa— lllumina is a company that develops and y were plot-ted. While | e - = I Gabe Rudy, (_2010) A Hitchhiker’s Guide to Next-Generation
manufactures integrated systems for the analysis of gene BLAST hit more contigs, B 8 Sequencing, :1-9, Golden Helix

variation. Solexa was founded to develop genome An exan_wple of h.OW Gala>§y . there are more contigs
reflects its data is shown in Fig 5.

sequencing technology. Fig 4) from main.g2.bx.psu.edu with a h'gh?r soteel)s » [2]Michael L. Metzker, (20710) Sequencing Technologies, - the next
that were hit by generation, 11:1-5, Nature Reviews

« ABI/SOLID - (SeCIuenCing by OligonUCleOtide LigatiOn and MUMmer. E%I\?)ThlsIsaplotofctjhecoverageofea:‘f:Contlg BLAST points are blue, * Md. Fakruddin,Khanjada Shahnewaj Bin mannan, (2012) Next
OMcontig16_REnd [BamHI] mer points are re

Detection) is a next-generation DNA sequencing technology LTI L L T |||||¢|M||H Generation sequencing technologies — Principles and prospects,

' = _ ___ = « [1] John D. McPherson, (2009) Next-Generation Gap, 6:1-4, Nature
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» Helicos - Helicos's technology images the extension of | = = = Nodes that hit with a CONTACT INFO
individual DNA molecules using a defined primer and lower coverage using Julian Pierre — julz_pierre@yahoo.com
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Fig 5) from jevi.org shows the mapping of chr6 of a Human Genome MUMmer points are red.
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