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Objectives

At the end of this session you
should be able to:

Find sequences in Genbank
Find additional information about those

sequences

Peer reviewed citations

Single Nucleotide Polymorphisms

Etc.
Design primers to amplify a specific region of
DNA

Understand BLAST



How to find all those dang
URLS!


http://q7.com/~ethan/molbio/

Outline

NCBI Databases

— Nucleotide
— Pubmed

— Gene

— SNP

BLAST
Primer BLAST
Translation and other Utilities



NCBI Databases

Nucleotide
— Huge database of known DNA sequences

Protein
— Huge database of known protein sequences

SNP
— Database of Single Nucleotide Polymorphisms

PubMed

— Extensive database of scientific journal articles.
— Many articles have full text free online

Gene
— Aggregation of data for genes



Nucleotide (& protein)

« NCBI has a nucleotide database (Genbank)
— Synchronized with EMBL and DDBJ

« And a protein database

« Both have RefSeq designations
RefSeq sequences are the most reliable




Sequences Databases
Seguence Records

LOCUS  Number Size Type Topology Division Date
DEFINITION - Name of the Sequence

ACCESSION - *Unique Id number* best for communication
VERSION - Other numbers which are associated

KEYWORDS

SOURCE — What was it isolated from

ORGANISM - More taxonomic detail

REFERENCE - Paper or papers about the sequence

— AUTHORS

— TITLE

— JOURNAL
FEATURES - A complete list of all of the features of a sequence. Can be very
extensive and useful!

ORIGIN — The actual Sequence!


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=58533118

Seqguence Record

Sequence

7 Accession
Name Avalilable

Number
Formats Usethis

Formay: GenBank FASTA Graphics More Formats to identify!

MNCBI Reference[Sequence: NM_001163889.1

Equus caballus melanocyte protein

Comment Features Seguence

LOCUS
DEFINITION
LCCESSION
VERSICN
KEYWORDS
SOURCE
ORGANISM

—
REFERENCE
LUTHORS

TITLE

(7p]
Q@ JOURNAL
PUSMED
" S EEMARX
| -

REFERENCE
AUTHORS

TITLE

JOURMNLL
L PUBMED
REMLEE

COMMENT

recursor (PMEL17), mRNA

Length

WM 00116388 1394 bEp RN linear MAM 06-RUG-2009
Equus caballus melanocyte protein 17 precursor (PMELL1T), mRNA.

NM 001163883 XM 001504735

NM 001163889.1 GIL:255522914

Equus caballus (horse)
Equus caballus

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Laurasiatheria; Perissodactyla; Equidae; Eguus.
1 {bases 1 to 1994)

Andersson,L.5., Juras,R., BRamsey,D.T., Eazon-Butler,J., Ewart,5.,
Cothran,G&. and Lindgren,G.

Egquine Multiple Congenital Ocular Anomalies maps to a 4.9 megabase
interval on horse chromosome 6

BMC Genet. 9, 88 (2008)

19099555

GeneRIF: The MCOA locus for Egquine Multiple Congenital Ocular
LAnomalies syndrome maps Lo horse chromosome 6.

Publication S5tatus: Online-Only

2 (bases 1 to 19%54)

Brunberg,E., Andersson,L., Cothran,G., Sandberg,K., Mikko,5. and
Lindgren, .

L missense mutation in PMEL17 is associated with the Silver coat
color in the horse

BMC Genet. 7, 46 (2008)

17029645

Publication Status: Online-Only

PROVISICNAL REFSEQ: This record has not yet been subject to fimal
NCEBI review. The reference sequence was derived from

On &ug &, 2009 this sequence version replaced gi:149756558.

Design
Primers

Find regipns of similarity between this sequence and other
sequenges using BLAST.

Pick Primers
Design and test primers for this sequence using Primer-

BLAST.
Articles about the PMEL17 gene

» Equine Multiple Congenital Ocular Anomalies maps to a
4.9 megabase interval on horse chro [EMC Genet. 2008]

» A missense mutation in PMEL1T is associated with the
Silver coat color in the horse. [BMC Genet. 2006]

» See all

RefSeq Alternative Splicing

See the other reference mRMA sequence splice variant for
the PMELAT gene (XM_001504795.1).

RefSeq Protein Product

See the reference protein sequence for melanocyte protein
17 precursor (NP_001157361.1).

More about the gene PMEL17
Also Known As: SILV

Homologs of the PMEL17 gene

The PMEL1T gene is conserved in human, chimpanzee,
dog, cow, mouse, rat, chicken, and zebrafish.
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1 agaggatgga
6l toggoctotooy
121 tcaggactaa
181 actgttggag
241 gggcaaatgc
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Sequence Record
Continued

ARWROZ2031349.1
Location/Qualifiers
1..195%4
Jorganism="Equus cakballus"
fmol_type="mRNA"
/db_=ref="taxon:3736™
/chromosome="g"

_."rlTIE.p=" gm

1..1954

/gene="PMEL17"
/gene_synonym="SILV"
/fnote="melanocyte protein 17 precursor™

/db_xref="GeneID:l 885"

6..1994

/gene="PHEL17"

/gene_synonym="SILV"

/note="premelanosomal protein”

/codon_start=1

/product="melanocyte protein 17 precursor”

/protein id="NP_001157361.1"

fdb_xref="GI:2555 2815"

/db_xref="GeneID:1 883"
Jtranslation="MDEVLRRCLLHMAVMGTLLAVGATEGPRDRNWLGVSRQLRTELW
HRQLYPEWIEIQGPDCWRGGOVALEI SNDGPTLVGANASFSIALHFPESQEVLEDGOV
INANNT IINGS QVWRGQPFVYPQEPDDSCIFPDGGACPSGPLSQRRSFVYVNETWGRYW
OVLGGPVSGLSIGTGTAALGTHSMEVTVYHRRGSQSYVEPLAHSRSAFTITDOVEPFSVS
VSQLOALDGRNEKHF LENQPFLTFALRLHDESGYLAGADLSYTWDFGDSTGTILISRALVY
THIYLESGEVIAGVVLOARTPLTSCGSSPVEGTITGGYVPTAEAPGTTAGQVETADVVH
TTEGOVETAEPSRITAVOVETTEVISTT PVOVETAEDIGTTPEQVSTSEFLGTTLAEM
FIAEAKGMTPEVSTPERSGTTVAVIATELVETTAGEAPTPEPEGPDASFFMFTEGTT
GESQSPLLDGTATLFLVEROVPLDCVLYRYGSFSLTLDIVQGIESAEILQAVESSEGDR
FELTVSCQGEELFEEACHDISSPGCQPPAQRLCQFVIPNPACQLVLHOVLESGSGTYCL
NVSLADANSLAMVST QLVMPGREAGLGRAPLEFVGILLVLMAMVLASL.IYRRRLMEQGS
ALPLPQLPHGRTHWLRLPWVFRSSPFGESSPLLSGQOV™
T98..9%96

/gene="PHMEL17"

/gene_synonym="SILV"

/standard name="SILV"
/db_xref="UniST5:504027"

T72977-73118 L=

tccagtgotc agaagatgcc ttotocatat ggotgtgaty ggtact

ggccacagaa ggacccagag accggaacty gotcoggtgte Tgcage
agcctggaac aggcagctgt atccagagtg gacagaa cagggoccty
aggtggocay gtggocctga agatcagtaa tgatgggoct acactogttg
ctccttctct attgocttgc acttccctga aagccaaaag gtgctoccgg

The
Sequence

All links from this record

» Components(Core)

» Full text in PMC

» Gene

» Protein

» PubMed

» PubMed (RefSeq)

» PubMed (Weighted)
» Taxonomy

» Related Sequences
v UniSTS

Links to related
Information in
Other databases




PubMed

Sgam]]| PubMed V|fm quuine locus H Go ] [ Clear ] g:inésgrfheamh
Linqts Preview/Index | Histo Clipboard Details
[ vimgts | [ History | ciipboard | ] Search
i ;|20 Sort B Send
Display FSUQ’IFHEF_\I i V| Show | V|| ort By V|| end tao V| Tel’mS
All: 197 rFre Full Text: 36 » | Review: 5 m
Items 1 - 20 of 36 [page ] |1 | of 2 Next

[]1:

Equine Multiple Congegital Ocular Anomalies maps to a 4.9 megabase interval on horse chromosome 6.

Andersson LS, Juras R, Ragsey DT, Eason-Butler J, Ewart S, Cothran G, Lindgren G.

BMC Genet. 2008 Dec 19;9:858.
PMID: 19099555 [FubMed - indexed foNJEDLIME]
Felated Adicles  Free aticle in PMC | at psyrnal site

Genetic relatedness of Clostridium difficile iso 5 from various origins determined by triple-locus sequence analysis
based on toxin requlatory genes tcdC. tcdR. and ¢ .

Bouvet PJ, Popoff MR.

J Clin Microbiol. 2008 Mov46(11):.3703-13. Epub 2008 Oct 1. L|m|t by date Ianguage
FMID: 18832125 [FubMed - indexed for MEDLIME] . . ’ !
Related Aticles  Free adicle in PMC | at journal site aval |ab| | |ty etc

Genetic analysis of white facial and leq markings in the Swiss Franches-Montagnes Horse Breed.

Rieder 3, Hagger C, Obexer-Ruif G, Leeb T, Poncet PA.

JHered. 2008 Mar-A4pr;99(2):130-6. Epub 2008 Feb 21.
PMID: 18296388 [FubMed - indexed for MEDLIME]
Felated Aficles  Free adicle at journal site




PubMed
Article detail

Article source

J Gynecol Oncol 2010 Sep;21(3):181-5. Epub 2010 Sep 28.

High expression of mTOR is associated with radiation resistance in cervic
Kim MK, Kim TJ, Sung CO, Chai CH, Lee JW, Kim BG, Bae DS.

Department of Obstetricz and Gynecolegy, Samzung Medical Center, Sungkyunkwan University School of Medicine

Abstract
OBJECTIVE: Mammalian target of rapamycin (mTOR) is known to promote cell proliferation, survival, a
whether mTOR expression was associated with survival and the response to radiation in patients with

METHODS: After reXiewing 119 patients treated by primary radiotherapy for stage 11B-1VA cervical cance
recurrence or radiat\on failure after primary radiation therapy were selected. For each case, two cantro
paraffin-embedded tigsues, the cytoplasmic expression of phosphorylated-mTOR (p-mTOR) was eval
intensity (intensity scoe [I5] 0-3) and proportion (propartion scare [PS] 0-100). The progression free 51
recurrence by imaging gtudies or biopsy. The staining distribution and PFS were compared between t
Mann-Whitney LU-test, Fisher's exact test, and Cox proportional hazards regression maodel.

RESULTS: The p-mTOR dytoplasmic expression was significantly associated with a poor response to
cytoplasmic expression of\e-mTOR was associated with a worse outcome (p=0.02). The hazard ratio 1
for mTOR P3 (p=0.05 for bdkh), indicating that the dearee of p-mTOR staining correlated with the recur

CONCLUSION: High expression of p-mTOR was associated with radiation resistance; therefore p-mT(
patients with cervical cancer.

FEdIN. a4 44 Mokl -~d e L Cormm A ediml

Article abstract

Link to
full text

0:;.-.:.-&",

of Gymecolosic Ono

Related citations =
Predictive and prognaostic role of activated

T

mammalian target of rapamy: [Oncol Rep. 2008]

Final Report on Carcinogens Background
Document for [Rep Carcinog Backar Doc. 2010]

Marphoproteomic evidence of constitutively
activated and overex [Int.J Clin Exp Pathol. 2009]

EMMPRIM expression as a prognostic factorin
radiotherapy of cervical [Clin Cancer Res. 2008]

Overview of resistance to systemic
therapy in patients with [Adv Exp Med Biol. 2007]

See reviews...

See all...

All links from this record =
Related Citations
Freein PMC




FOXH1 forkhead box H1 [ Homo sapiens ]

Gene ID: 8928, updatet o T9Sep20i0 Gene ID. This is the best way to refer to it!
=) Ll — Short Name

Official Symbol FOXHT coovided oy Bt Full Name
Official Full Name forkhead box H1 provided oy HEBHE
Primary source HGMNC: 3814
Seerelated EnsemblEMNSGO0000160873: HPRD:04689: MIM:G03621
Gene type protein coding
RefSeq status REVIEWED /_ Species
Organism Homao sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Verebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini;
Hominidae; Homo Other Names
Also known as  FAST, FAST-1, FOXHA
Summary FOXH1 encodes a human homolog of Xenopus forkhead activin signal transducer-1. FOXHT protein binds SMADZ and activates an activin

response elementwvia binding the DMNA motif TGTIGTHT/GATT. [pravided by RefSeq]

Description

«Additional Sections
Links (including SNP)
*Sequences (Genomic, RNA, Protein)
*Publications
eInteractions
eetc



Hands On

Perform a search for a nucleotide sequence
What is the accession number?
Notice what it looks like in FASTA format.
Copy the sequence and save in a document.

Find an article associated with 1t and look at it
In PubMed.

Find a Gene associated with 1t and look at 1t In

Gene
Note: Not all sequences have associated articles or Genes.



Single Nucleotide

Polymorphisms

| _ (SNPs) -
Differences in single nucleotides within the

population

AGCTTGACTCCATGATGATT
AGCTTGACGCCATGATGATT
AGCTTGACTCCC TGATGATT
AGCTTGACGCCCTGATGATT
AGCTTGACTCCATGATGATT
AGCTTGACGCCATGATGATT
AGCTTGAC TCCCTGATGATT
AGCTTGACGCCETGATGATT

AGCTTGACTCCATGATGATT
G C

Can be linked to specific phenotypes such as
heritable disease or drug responses



SNP: IUPAC ambiguity codes

SNP bases are frequently identified by these codes
R=AorG
K=GorT
S=GorC
Y=CorT
M=AorC
W=AorT
B=notA(C,GorT)
H=notG (A, CorT)
D=notC (A, GorT)
V=notT (A, CorQG)
N = any nucleotide



Finding a SNP

Find a

cleaved to produce 3 mature protein containin The members of this

en conserved cysteing residus

mity a

velopment. [providad by R:

| Genomic regions, transcripts, and products

rence seavence

{minus strand) Go to 12

regulators of cell growth ar
gene are associsted with scromesomelic dysplasiz, HunterThompson typs; brachydsctyly, type C; and chondrodysplasia, Grebe type. These sssoc

~| Summary z[7
Official Symbol GOFE
Official Full Name growth di
Primary source HGMNC 4320
See related Ensembl ENSGO0000125585; HPRD:.03052; MIM:601148
Gene type  protein coding
RefSeq status REVIEWED
Organism Homo sapisns
Lineage Eukaryota: Metazos; Chordats: Crani: Vertebrsts; Euteleostomi; Mammalis; Eutheria; Eusrchontoglires: Primstes; Haplorrhini; Catarrhini; Hominidse: Homa
Also known as 055 LAF4; EMP14; COMFT; SYNEZ; GOFE
Summary The protein encoded by this gene iz 2 member of the bone morphogenetic protein (BMF) family and the TGF-beta superfamily. This group of proteins is characterized by 2 polybasic protzohytic processing sits which is

ntiation in both embryonic and adult tissues. Mutations in this
tions confim that the gene product plays a role in skeketal

| Bibliography

Related articles in PubMed
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Gene of interest and find the SNP link.
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Finding a SNP

Choose one of the SNPs from the Gene link

Avoid obviously repetitive seguences.
[1]9: 1538518386 [Homo sapiens] / Yuckl!

TTICATACAGTCTTTTITITITITITIT[-/T] GAGACTGTTCATGCAGTICITAGACC

1 SeqView — ]
HGVS Names: [ NG_001016.4:g.343delA | [ NM_000567 2:.c.61+78delA | [ NT_004487 18:0.10174492delT |

(110: rs37212363 [Homo sapiens] / I Ck!

ACACACRCACACACACACACACACAC [ —/ACAC] CATGARGEATGCTCCACTGTIICTIGT

1 SeqView E— ]
HGVS Names: [ NG_001016.4:0.394_397deld | [ NM_000567.2.c.61+129_61+132deld | [ NT_004487 18:0.10174438_10174441c

(111: rs36061058 [Homo sapiens] / LOOkS OK

BCTTCCTATGTATCCCTCAMAGCACC [A/G] TTAACGAAGCCTCTCARRGCCTTCR




N

SNP

Single Nucleotide Polymorphisms

Reference SNP(refSNP) Cluster Report: rs1052551
refSNP 1D: rs1052551

NP

Organism

Molecule Type: Genomic
Created/Updated in build: 36/129
Map to Genome Build: 353

|Fasta sequence (Legend)
»gnl|dbSHErs 1052551 |alleleP o =301 totallen=601 tazad=2506|snpclass=1|alleles=" A/ G [mol=Genormc buldd=130

GGLAGTTTGGE
CTAGTGGCAT
GLGGAGTGEE
CTCTATCATG
AGCAGCCCCT

/R

CCCGCTCCAL
AGCTGAAGCT
TAACCCCTEE
TCTCAGTCCT
TTTGAGACAS

TEEGEATGETS
CTAGGAGGCA
GCTGETETTG
TTTCATTTAC
CCAGGCCAGA

AGACACCACC
CTCAGAGGTA
CAGCTGETCA
TTTGATTTCT
AGTTTCGCTT

GGTTTGTGTG
AAGGETCACT
ACTCTTGETG
AGGGLGGCTGA
AGGECCAGGT

CAGCTCTGGET
CAGCCTTCAT
GCAGCTTGCA
GAGGCAAATG
TTGTTATCCA

: human (Homo samiens)

CCCAGCAAGT
CCAGTCTTAG
GCAGTAACTT
TGGETAARACS
ChACGECCACT

AAGAAGAACS
TTTAGGAGGC
GTTTACTAAG
TTGAATCCCT
GECCGEEAGTG

Allele
ShP:

Variation Class:

* gingle nucleatide palymoarphism

RefSNHNP Alleles: AG
Ancestral Allele: G

Clinical Association:

CCTTGTGGTT
CCACGTTTTG
TTCCCAATGG
AAGATCLCCA
AGGATTCCAG

TTCTCTTGAR
CTTAGGCCAC
CACTGEGAGTC

GTAGCAGACA

AGTCAAGETG ——

TCAAAAACCC
CACCGCGGEGE
CAAMMACCCT

TCTTAGAGGA
TGAGAATGAL
TTCATTGCCT

ACCTTTTTTT
CAGTGETGTG

TTTTTTTTCT
ATCTCAGCTC

Upstream

\\\\\\\\\\___

Downstream




Hands On

Find a Gene of Interest
See 1f there 1s a link to “SNP”’ under Links

Open the SNP link and choose a SNP from
among those linked

Copy the sequence information and SNP
seguence to a text document and save It.



SNP detection

SNP detection:
There are a number of specialized technologies.
PCR followed by sequencing is one of the simplest.

— ' 9?0 Qelm
; <= tACCAAAACAAAGCAGAATGCAGTTCTCTTCAKGITGACTGTGAAT
\%
—> ' - { .II". ;'P"- P ,"'.". .f\;"n"- f\[\tﬁ- N'l'ﬁ'u"'\'\."n"\«"ﬁ"f \.ﬂu\ “v(\ A /\/\lﬂ\f\ /
w e w e—
\1’ -I"\ AAY Al AN ﬂj\"h\ N%'%'ﬂl'-.ﬂf \/\ 'u'n'l.a'n' ﬂdﬂl\ ;'f\/\(\
< v <
— —> N . . j\ .
— = xverevind wWhnatesmadifbwy
\%



Primer Design

There are many tools which will design
primers.

Ensuring that primers are specific is difficult.
BLAST i1s commonly used for this purpose.




BLAST

Basic Local Alignment Search Tool

Compares a query sequences against all sequences
In a database.

Very powerful for finding biologically significant
relationships and full gene sequences in the
database when you have a fragment etc.

Different types:

— Nucleic acid — Nucleic Acid

— Protein- Protein

— Nucleic Acid Translation — Protein
— Protein — Nucleic Acid Translation
— Translation - Translation



http://www.ncbi.nlm.nih.gov/blast/

BLAST: primer analysis

Blast results are time consuming and difficult
to Interpret.

Blast Output example.htm



Blast Output example.htm

Easier primer design and
specificity check
Primer BLAST

Performs primer design and BLAST at the
same time.


http://blast.ncbi.nlm.nih.gov/Blast.cgi

To

| |250 |

| |s00 |

Enter accession, gi, or FASTA sequence (A refseq record is preferred) &) Clear Range
CCCCTGTAGC TGGCTGCAGA GRGCCAAGCG CCTCCCACAC GGTACAGCAC AGAAGGCTCC s
TGEIGICACT GEE FCC CRGATTCRRR GECTEEEC TCCOGERAGICA TGCACATCCT From
CTCTCAGGTR TCCCTGTGCA GRARACAGTG TCCACGGGGG AGRRAGAGGC CAGGCTGGIG L d ori |1
CGCAGAGCG 5| Fenward primer
. *| Reverse primer|251
Or, upload FASTA file | \ H Browse..
Primer Parameters
Use my own forward primer | \ @ o~
(5'-=3" on plus strand) \ -
Use my own reverse primer | \ ligh -
(5'-=3" on minus strand) ' 7
Enter (paste)
PCR product size |1UU | |1UUU
# of primers to return Sequence
Min Opt Max Max Tm difference
Primer melting temperatures |5.?'_[] | |EU_U | |53_U | |3 |

(Tm)

Please note the recent change in default Tm calculation g

Exonfintron selection
Exon junction span

Exon junction match

Intron inclusion

Intron length range

Arefseq mRMA sequence as PCR template input is required for options in the section &

|N|:| preference

VH;

Exon at 5" side

Exon at 3’ side

7

4

Minimal number of bases that must anneal to exons atthe 5" or 3’ side of the junction &

Enter positions to
Flank SNP

[] Primer must be separated by at least one intron on the corresponding genomic DNA &)

Min

Max

11000

11000000 | &

Primer Pair Specificity Checking Parameters

Specificity check

Organism

Database

Primer specificity stringency

Enable search for primer pairs specific to the intended PCR template &

Note: Parameter values that differ from the default are highlighted in yellow

|H|:|mn sapiens

Enter an organism name, taxonomy id or select from the sugges

Add more organisms

list

|Ger1c|rne {reference assembly from sélected arganisms) +

(]

At laact | ? B8l fatal micmotchac bnoaminbanded faemnafe imelncdimes

AS you type. Q9

Select

k¢
Genome (reference assembly...)]



http://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome

Primer BLAST results

mmary of primer pairs

Template
0 100 200 300 400 500
] =]
— I |
P f - =
ositions o - -
: A | =ail]
Primers pairs — -
= |
o ==
o =a]
I |
tailed primer reports
Primer pair 1
Sequence (5'-=3) Strand on template Length Start Stop Tm GC%
Forward primer TGACTCACCAGAGAGCCTTCAGE Plus 23 216 237  5B.09 B652%

Reverse primer CCTCCGGGTGGLCCCATGGAS Minus 20 444 425 6054 T70.00%
Product length 230 \

Products on potentially unintended templates G e ne r‘al
=MT_167187.1 Homo sapiens chromosome 8§ genomic contig, GRCh37 reference primary assembly - - -
] Primer information

product length = 230
Features associated with thisz product:
ankyrin 1 isoform 5

ankyrin 1 isoform 1

Specificity




Possible problems with Primer
BLAST

You may get a “No Primers were found
message”’. Read the details.

CBI Primer-BLAST : results more...

Input PCR template
Range 1-340

No primers were found...see explanation below: Primer3 info:

Left primer: considered &3, too many Ns 83 (This could be due to low complexity or repeat filtering. Try search with filtering off), ok 0

Right primer: considered 227, too many Ns 227 (This could be due to low complexity or repeat filtering. Try search with filtering off), ok 0
Primer pairs: considered 0, ok 0

] Primer hinding site may not contain known SHP e
Mone v | e

Avoid repeat region for primer selection by filtering with repeat database

[ Avoid low complexity region for primer selection

walent 500

ant 0.0



General Utilities

* http://www.bioinformatics.org/sms/
 Translation
* Restriction Digestion
 Reformatting (alternately FASTA Formatter)
» Complement/Reverse
« Etc.

o http://www.promega.com/biomath/calcl1.htm
— Melting Temperature of an oligo.



http://www.bioinformatics.org/sms/
http://www.q7.com/~ethan/molbio/FASTAFormatter.htm
http://www.q7.com/~ethan/molbio/FASTAFormatter.htm
http://www.promega.com/biomath/calc11.htm

Using Microsoft Word

* Clean a sequence:
* Replace all numbers ("#)
* Replace all spaces (*“ )
* Replace all returns (“p)

 Count bases
* Review: Word count

 Find sequences with Find feature

This will find primers in the forward orientation only. You
must enter the Reverse Complement of the other.




Hands on

Design primers for the SNP sequence you
saved.

Mark the positions of the primers on your
saved SNP sequence.



Homework

Due October 29
Identify a SNP in a gene of interest

Report the Gene ID and Official Full Name of the Gene in which the SNP
exists

Report the sequence around the SNP being sure to make the location and
identity of the actual polymorphism obvious.

Cite at least one paper which describes the sequence.
Note that not all genes have publications associated with them. You will
need to find a gene which does have an associated paper.

Give a very brief (1-2 sentences) summary of why the gene is interesting
or what it does.

Design primers that will amplify the polymorphism for that SNP.

Display a RefSeq mRNA sequence with the locations of the primers
clearly indicated. The sequence must be in a monospaced font such as
Courier.

| suggest highlighting the primers, but any method that clearly shows
where they are in the sequence is OK,



