Designing PCR Primers

A primer is a short synthetic oligonucleotide which is designed to have a
reverse sequence that is complement to a region of interest in a target
DNA

PCR : Polymerase Chain Reaction
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Some thoughts on designing primers:

Primers should be 17.28 bases in length

2. Base composition should be 50.60% (G+C)

3. Primers should end (3') in a G or C, or CG or GC: this prevents
"breathing" of ends and increases efficiency of priming

4. Tms between 55.80°C are preferred

=
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Primer design steps:

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation \ Blog | Mirrors

e.g. BRCAZ2 or rat 5:62797383-63627669 or coronary heart disease

B G ENCODE data in Variant Effect Predictor
rowse a Genome Ensembl
The Ensembl project produces genome databases for ENCODE . ’e" y
vertebrates and other eukaryotic species, and makes this T 4“ b
information freely available online @’ /_.‘J'V
Popular genomes
Gene expression in Find SNPs and other
Za Human Mouse different tissues variants for my gene
GRCh38 GRCM33 e o

CTTCTRAATTET

e o e

Zebrafish ‘ )
= .
Compare genes across

Retrieve gene

v Log in to customize this list sequence species
All genomes GOGCTTOTAGCOCGARE L
GCGCCTCTOCTGCGCCT
AGGCGACACGATTTGTGA!
|-- Select a species - v CACCTCTOGAGCTOSTT) g
View full list of all Ensembl species i . L ORI

Figure 1. Go to ensemble data base and select (human) and type the gene name
SDHA in this example.
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Login/Register

BLAST/BLAT | BioMart | Tools | Downloads | Help & Documentation | Blog | Mirrors B - Search Human... Q

Human (GRCh38) ¥  Location: 5:218,241-256,700 (LeCCREILY

Gene-based displays
[ summary Gene: SDHA ENsG00000073578

- Splice variants (20)

Description succinate dehydrogenase complex, subunit A, flavoprotein (Fp) [Source:HGNC Symbol Acc:HGNC:10680]
Synonyms FP, SDH2, SDHF
Location Chromosome 5: 218,241-256,700 forward strand

i Eﬁ?&fﬂi}g?wmﬁ INSDC coordinates chromosome:GRCh38: CMODOBET 2:216241:256700:1

I Expression Transcripts This gene has 20 transcripts (splice variants) ‘

& Comparative Genomics
= Genomic alignments
£ Gene ree (mage) Marked-up sequence @
- Gene tree (text)
- Gene tree (alignment) )
RPN . 0 v 1 5T
- Orthologues (74) '
- Paralogues
“ Protein families (7)
- Phenotype
[ Genetic Variation
- Variation table
E Variation image >chromosome:GRCh38:5:217641:257300:1
L Structural variation GTGGGGAAGGTGCARACAGTGCTAGRAGCTTCTGAGGCCTCCTCATGETGETGATGARTG
& Fxternal data CAGAGATTACAGAGTTCTCTECTTCGGGCTCAGCATGCACCCTCCATAGCTAGGCTEEEE
L Personal annotation GCTAACGITAGTAAGAATTTACTGATTTACTGAGTACCTACACGRAGTTTC F«.TTTTE;A

Key

Features |All exons in this region

CARRGTAGAGTCACTTTRAGTTTGTTTACATGTGACCTCCACARRCACA AR

=D History AATAGTTTAGTTAATCAAGGGATGTATAATAAACAAGAGGTCGEAGGCCCCGRECERCTC
- Gene history CCGCCCACCTCCGCEGACGAGCECCCCCCTCCGACCCCATTCCCTGCRGTCTCEGCETTC

- AGGCCCTTCEETCTCRCACATCOCGCAGAACCACCCACCEEECTTTARRARTGTTECTCE
CCACCACCTCCCCGRAACAGGGCCCGCTCTACCTCGRTCAGRAARCGEGERACCTCAGCE

TTCCCTTAACGCCACCGTCCECGEETCCGCTTTGCGCAGGCGCGECGCCCCCACTCAGTA

‘ ﬁ Add your data CCCGCTCCGEECATCECATEETECECACGCECEATCTCCCCCACTGCAGCCCCGCTCRAC

TCCGGCGTGGTGCGCAGGCGCGGTATCCCCCCTCCCCCGCCAGCTCGACCCCGGTGTGET

ﬂ Export data GCGCAGGCGCAGTCTGCGCAGGGACTGGCGGGACTGCGCGGCGGCAACAGCAGACATGTC

Figure 2. Selects (sequence) from the list on the left then select (configure this page)
to show variations.
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INTRON—

EXON_—]

Key

Variations  [EFAMEUIA | Downstream ]

|Iritiator codon

Other features  [All exons in this region |

>chromosome:GRCh38:5:217641:257300:1

217641
217701
21776l
217821

ZITBSi
Z 4

B3 b3 b
[y

£

541
601
661
721
781
841
901
8961
9021
9081
9141
9201
926l

[ v s s

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[N SIS IS I SE SIS IS S SIS S SIS |

GTGGGEARGGTGCARRCAGTGCTAGAAGCTTCTGAGGCCTCCTCRTGETGETEATGARTG
CAGAGATTACHGAGHTCTCTGCTTCEGECTCAGCATGCACCCTCCATAGCTAGGCTGEEE
GCTAACGTTAGTAAGRATTTACTGATTTACTGAGTACCTACACGARNGTTTCACATTTTCA
CARAGTAGAGTCACTTTAAGTTTGTTTACATCTCANCT CCACAAACACACACEATTACAR
AATAGTTTAGTTAATCAAGGGATGTATAATAAR CAAGACECCEAGGCCCCGEECCGLTC
CCECCCACCTCCECGEACCAGCECCCOYCTCCEACCOCATTCCCTGCEETCTEEECETTC
AGGCCCTTCEETCTGECEATCCOGEAGAACCACCCACCEEECTTTARARATGTTCGTGC
CCACCACCTCCCCGGRACAGEGCCCECTCTACCTCEGTCGEGEAGCECEERACCTCAGCE
TTCCCTTAACECCACCGTCCECEEETCCGCTTTECECAGECECEECGCCCCCACTCAGTA
CCCGCTCCEGECETGECATGETECGCAGGCECEATETC CCCCACTGCAGCCCCECTCGAC
ECCEGCETEETECECAGECECGETATECCCCETCCCCCGCCAGCTCGACCCCGETCTGET
GCGCAGGCGCAGTCTECGCAGGEACTGECGEEACTGCGCGECGGCRACAGCRGACYTGTC
GGGEETCCEGERCCTETCGCECCTCCYRAGCGCTCEECECCTGECGCTGECCARGGCGET
GAGTCOGTGCCGOGEACCEEEEGEEECABECEEGEGCCEAGEUGECEETAGEACCEEEA
CERTCOCCAGCGEETCCGAGCGEAGCGEECECCEEETCCCTECECCCTCTETCOCGEGAT
CRCARGEEGCTCAGRGAGCCCTEEECCGETGCEAGGEEARGCCECGEECCGEACTCEEE
GACCCEGEEACCTCGETCCTTAGTAGATAGTCCECETCCEGETCAAGETCACRACCCCET
GEECTTECTGEGCETCCCCTCCECCECHTTGETCREGECCTGEGETCCTEECARCCCECE
GECTGAGETAGCCCCTCGCCTCACTECCTGECACETGEACTCEGEEEACEACTCCTGTCTE
CCCAAGGTCACCCGEECGEATAGCGECCGETEECCECCCTEECTEEECTEECECTTCTGLT
GCCCTCTETGCGEGTTETCCT GAGGAGCAGCCCECAGC COGTEEETGEGECCEECEEEET
GEETGARACCECCCGEETEEETECGAGEAGTGECCEEECTCEECCCGETEEECETCRET
GEEARGCETGECECGCCCEACCTTAGGCTTGCAGTTCECCTTTCCAGRAAGCGCARATCT
GTECATGTCCACTTCGAGACCTTGTAAGTTAAGGGCTTCTACTTTGGETCCTETTTGETE
GTCCTTATGCCACCARARATETGCCAGTGTTTAARAGCAGCTETGCCAGTTTTTARAACT
CRCGCEGAGACCTCAGCECACTCATNGEECEACEACGCCEEEACCTETGCTTECCTCTRC
GCTCARTGCCT O AGEECOGEECTCEGCTTAGTCCAGEATGETGETCAGGETTATACRTE
CCTGAGCCCTTGCTCTCTGAGRGTCTGAATCHGCCCTCTACGATTGITCTTAAGAATCG
GCCTTCTAGGRTTTTATTTAATCAAGCTARATTGGATAGCTTTAGTTCTTTGETTCTTTT
ARATGARCT TEEEACCCACCTCCTTAATTACRARGTAATTTTARATTGCAGARTARARR
TCTCARTAGGAACCARGGCATTCAGCARTATTGATT TCAATTATGCCTGTAATTCTGCAR
TTTTCTCCTTTTTGARETACTTATTARRAATCTCEIGAGTTARAT GTGAGGATTAGTCA

e Wak Wadadab sl Jadatad et s fab W ek Wil adads e tr e Wabartad: iscat T ladsPads cfadi issadas tTad fadads 11 lad

Missense |
[Nomcodngeon ] [Spiiceregon ] [Synorymous ]

217700
217760
217820
217880
217940
218000
218060
218120
218180
218240
218300
218360
218420
218480
218540
218600
218660
218720
218780
218840
218500
218960
21%020
219080
219140
218200
219260
219320
219380
219440
2198500
219560

210200

Figure 3.The entire sequence (Exons and introns) of the whole gene will appear, copy
the gene sequence and paste in new word document to make the designing process

much easier.
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>chromosome :GRCh38:5:217641:257300:1

217641
217701
217761
217821
217881
217%41
218001
218061
218121
218181
218241
218301
218361
218421
218481
218541
218601
218661
218721
218781
218841

GTGGGGAAGGTGCAAACAGTGCTAGAAGCTTCTGAGGCCTCCTCETGGTGGTGATGAATG 217700
CAGAGATTRCHGAGETCTCTGCTTCGGGCTCAGCATGCACCCTCCATAGCTAGGCTGGGG 217760
GCTAACGTTAGTAAGAATTTACTGATTTACTGAGTACCTACACGAHGTTTCACATTTTCA 217820
CAAAGTAGAGTCACTTTAAGTTTGTTTACATGTGAMCTCCACAAACACACACHATTACAA 217880
AATAGTTTAGTTAATCAAGGGATGTATAATAAACAAGAGGECGGAGGCCCCGGGCCGCTC 217940
CCGCCCACCTCCGCGGACGAGCGCCCCMCTCCGACCCCATTCCCTGCGGTCTGGGCGTTC 218000
AGGCCCTTCGGTCTGGGCEATCCCGGAGAACCACCCACGGGGCTTTAAAAATGTTGGTGC 218060
CCACCACCTCCCCGGARCAGGGCCCGCTCTACCTCGGTCGEGGAGCGCGGRACCTCAGCG 2168120
TTCCCTTAACGCCACCGTCCGCGGGT CCGCTTTGCGCAGGCGCGGCGCCCCCACTICAGTA 218180 -
CCCGCTCCGGGCGT GGCATGGTGCGCAGGCGCGATGTCCCCCACTGCAGCCCCGCTCGAC 218240
YCCGGCGTGGT GCGCAGGCGCGGTATCCCCCCTCCCCCGCCAGCTCGACCCCGETGTGET 216300
GCGCAGGCGCAGTCTGCGCAGGEACTGGCGEEACTGCECEECEEGCRACAGCRGACVTGTC 215360
GGGGGTCCGGGBCCTGTCGCGGCTGC!BAGCGCTCGGCGCCTGGCECTGGCEAAGECGGT 218420
GAGTCCGTGCCGCGGACCGGGGCGGGGCAH@CGGGGGCCGAGGCGGCGGTAGGAGCGGGA 218480
CGHTCCCCAGCGGGTCCGAGCGGAGCGGGCGCCGGGTCCCTGCGCCCTCTGTCCCI@GG%T—2T85¢5—
CGEGAAGGGGCTGAGAGAGCCCTGGGCCGGTGCGAGGGGAAGCCGCGGGGCGGACTCGGG 218600
GACCCGGGGAGCTCGGTCCTTAGTAGATAGT CCGCGTCCGEGTGRAGGTCACAACCCCGE 218660
GGGCTTGCTGGGCGTCCCCTCCGCCGCETTGGTCEGGGCCTGGGGTCCTGGGAECCCGCG 218720
GGCTGAGGTAGCCCCTCGCCTCAGTGCCT GGCAGGT GGACTCGGGGAGGAGTCGTGTCTG 218780
CCCAAGGTCACCCGGGCGGATAGCGGCCGGT GGCCGCCCTGGLT GGGCTGGGCCTCTGCC 218840
GCCCTCTGTGCGGGTTGTCCTGAGGAGCAGCCCGCAGCCCGETGEET GGGGCCGGEGEGGEE 218900

Figure 4. Select the sequence of the exon and a wide range of the sequence both before

and after the exon or select the entire sequence (Exon 1 will be presented as an example)

,place square brackets [ ] both before and after the beginning and end of the first

fragment by 60 -100bp (whatever is between the square brackets is untouchable). Select

the fragment and about 300-400bp before and after the brackets (the more area you

select before and after the fragment, the more options you provide for the primer

selection).

Sometimes we have to deal with a relatively big exon, In this case the exon

will be divided in to two fragments (1la &1b).
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>chromosome :GRCh38:5:217641:257300:1

217641
217701
217761
217821
217881
217941
218001
218061
218121
218181
218241
218301
218361
218421
218481
218541
218601
218661
218721
218781

GTGGGGAAGGTGCAAACAGTGCTAGAAGCTTCTGAGGCCTCCTCETGGTGGTGETGEATG
CEGAGATTACHGAGETCTCTGCTTCGGGCTCAGCATGCACCCTCCATAGCTAGGCTGGGG
GCTAACGTTAGTAAGAATTTACTGATTTACTGAGTACCTACACGAEGTTTCACETTTTCA
CEAAGTAGAGTCACTTTAAGTTTGTTTECATGTGAMCTCCACAAACACECACHATTECAA
AETAGTTTAGTTAATCEAGGGATGTATAATAAACAAGAGGECGGAGGCCCCGGGCCGCTC
CCGCCCACCTCCGCGGACGAGCGCCCCMCTCCGACCCCATTCCCTGCGGTCTGGGCGTTC
AGGCCCTTCGGTCTGGGCEATCCCGGAGAACCACCCECGGGGCTTTEAAAATGTTGGTGC
CCACCACCTCCCCGGAACAGGGCCCGCTCTACCTCGGTCGGGGAGCGCGG.ACCTCAGCG

217700
217760
217820
217880
217940
218000
218060
218120

TTCCCTTAACGCCACCGTCCGCGGGTCCGCTTTGCGCAGGCGCGGCGCCCCCAC’I‘ICAGTR 218180 -

CCCGCTCCGGECGTGGCATGGTGCGCAGGCGCGATGTCCCCCACTGCAGCCCCGCTCGAC
¥ CCGGCETGETGCECAGGCGCGGTATECCCCEECCCCCGCCAGCTCGACCCCGETGTGGET
GCGCAGGCGCAGTC TGCGCAGGGACT GGCGGGACTGCGCGGCGGCRACAGCRGACYTGTC
GGGGGTCCEGGRCCTGTCGCGGCTGCYRAGCGCTCGGCGCCTGECGCTGGCCAAGGCGGT
GAGTCCGTGCCGCGGACCGGGGCEGEGCABBCGGEEECCGAGGCGGCEETAGEAGCGGGA

218240
218300
218360
218420
218480

CGET CCCCAGCGGGTCCGAGCGGAGCGGGCGCCGGGTCCCTGCGCCCT CTGTCCC.GG GAT 218540

CGEGAAGGG GCTGAGAGAGCCCTGGGCCGGT GCGAGGGGRAGCCGCGGGGCGGACTCGGE
GACCCGGGGAGCTCGGTCCTTAGTAGATAGTCCGCGTCCGGGTGAAGGTCACAACCCCGT
GGGCTTGCTGGGCGTCCCCTCCGCCG CET TGGTCGGGC CTGGGGT CCTGGGAECC CGCG
GGCTGAGGTAGCCCCTCGCCTCAGTGCCT GGCAGGTGGACTCGGGGAGGAGTCGTGTCTG
CCCAAGGTCACCCGGGCGGATAGCGGCCGGTGGCCGCCCTGGCTGGGCTGGGCCTCTGCT

218600
218660
218720
218780
218840

I Pl‘lmel‘3W€b Iersion 4.0.0 - Pick primers from a DNA sequence.

Select the Task for primer selection

Paste source sequence below (5'->3", string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable
sequence (vector, ALUs, LINESs, etc.) or use a Mispriming Library (repeat library) |[NONE v

disclaimer | code |

cautions

ICITT e T e G e e AT O oL ECAGELECGAT G Lot ACTECHGT CGECTUGAT I0ZT
218241 YCCGGCGTGGTGCGCAGGCGCGETATCCCCCCTCCCCCGCCAGCTCGACCCCGGTGTGET 218300
218301 GCGCAGGCGCAGTCTGCGCAGGGACTGGCEGCACTGCGCGGCGGCRACAGCRGACVTGTC 218360
218361 GGGGGETCCGGERCCTGTCECGECTECYRAGCGCTCEECGCCTGECGCTGGCCARGGCGET 218420
218421 GAGTCCGTGCCGCGEACCGEGEECEEEECAGGCEEEEECCEAGECGGCGETAGGAGCGGER 218480
218481 CGRTCCCCAGCGGGTCCGAGCGEAGCGGGECGCCGGGTCCCTGCGCCCTCTGTCCC]GGGAT 218540 v
218541 COREAAGEAECTEAGAGAGCCCTERGCCEETE AGCCGOGGEGCEEACTCGEE 218600

I Pick left primer,

[1 Pick hybridization probe (internal Pick right primer. or use right primer below
or use left primer below oligo), or use oligo below (5'to 3' on opposite strand)

Pick Primers “ Download Settings H Reset Form ]

Figure 5. Go to primer 3 data base, and paste in the blank empty window and select

pick primers. (At this point, in computer language, you are ordering primer 3 to select

primers for the selected fragment anywhere out the square brackets).
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Primer3 Output

WARNING: Numbers in input sequence were deleted.

No mispriming library specified
Using l-based seguence positions
WARNING: Unrecognized base in input seguence

QLIGD stert  len tm gc® eny th 3' th hairpin seg

LEFT PRIMER 155 18 T5.81 T 0.00 o_00 0.00 GRRCAGGECCCGCTCTRC
RIGHT FRIMER 748 20 EB.E2 &0.00 3.51 0.00 0.00 CTRCTARGERACCGAGCTCCC

INCLUDED REGION SIZE: 782

PAIR ANY TH COMPL: 4.74, PRIR 3'_TH COMPL: 0.00

1 RRTAGTTTAGITRARTCARGGGRTGTATRATARRCAACRAGEY CGGRAGECCCCEEECCECIC
£l CCOECCCRCCTCCECGERCGAGCECCCCMCTCCGACCCCATTCCCIGCGETCTEEECETIC
121 AGGCCCTICGGICIGEECRATCOCGERGARCCACCCACGEGECTITARRAATGITGETEC

181 CCRCCRACCTCCCCGGRRCAGGEOCCECTCTACCTCEETCEEEERGCECEERACCTCRGCG
LR S aa oo

Z4]1 TTCCCTTRACGCOCACCGICCGOGEGTCCGCTTTGCECRGECEOGECECCCCCRACTCAGTA

EE

301 EXCCCGCTCCGEELGTIEECATEETGCECAGGCECGATGTCCCOCACTGCAGCCCCGCTICE

e e e e e e e e e e e e e e e e e

38l ACYCCGECETGEIGCECREECEOGETATCCCCOCTCCCCCGOCAGCTICGACCCCGEIGTIG

R

421 GIGOGCRGECGCAGTCTGCECRGEGACTGECEEEACTGCECEECEGCRACAGCRGACVIG

R

481 TOGGGGEETICCGEERCCTGICGOGECTECYRAGOGCTCGECGCCTEGCECTEECCRAGGLS

R

541 GIGAGTCCEIGCCGCEERCCGEEECEEEECAGEIGEEEECCERAGECEECEETRGEAGCES

R

E0l GRCGRICCCCAGCGGETCCEAGCGGRAGCEEECECCEEETCCCTGCGCCCTCTIGICCCEEE

Y

E€l ATCGEGRRGGGGCIGAGRGAGCCCTEEECCEETGCERGEEERRGCCECEEEECGEACTCG

T2l GEERCCCGEGGRGCTCEETICCTTAGTAGATAGTCCGCETICCEEGIGARGETCRACRACCCC
R S

Figure 6. Primer3 will provide you with many choices. Select the pair that has a similar
melting temperature, the product size should not go beyond 700bp (the temperature

variation shod not exceed 2 degrees).
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>chromosome :GRCh38:5:217641:257300:1

217641
217701
217761
217821
217881
217941
218001
216061
218121
218181
218241
216301
21636l
218421
216481
216541
216601
218661
218721
218781
216841
218%01
218961

GTGGGGHAGGTGCAAACAGTGCTAGAAGCTTCTGAGGCCTCCTCETGGTGGTGATGAATG 217700
CQGRGATTACEGAGETCTCTGCTTCGGGCTCAGCATGCACCCTCCATAGCTAGGCTGGGG 217760
GCTAACGTTAGTAAGAETTTACTGATTTRCTGAGTACCTACECGAEGTTTCACETTTTCA 217820
CAAAGTAGAGTCACTTTAAGTTTGTTTECATGTGEMCTCCACAAACECECACEATTACAA 217880
AATAGTTTAGTTAATCAAGGGHTGTATAATAAACAAGAGGECGGAGGCCCCGGGCCGCTC 217%40
CCGCCCECCTCCGCGGECGAGCGCCCCMCTCCGACCCCATTCCCTGCGGTCTGGGCGTTC 218000
AGGCCCTTCGGTCTGGGCEATCCCGGQGAACCACCCACGGGGCTTTAAEAHTGTTGGTGC 218060
CCACCACCTCCCCGEARCAGGEGCCCECTCTACCT CGGTCGGGGAGCGCGGRACCTCAGCG 218120
TTCCCTTAACGCCACCGTCCGCGGGTCCGCTTTGCGCAGGCGCGGCGCCCCCACT [CAGTA 218180 EXT
CCCGCTCCGGGCGTGGCAT GGTGCGCAGGCGCGATGTCCCCCACTGCAGCCCCGCTCGAC 218240
¥ CCGGCGTGGTGCGCAGGCGCGGTATCCCCCETCCCCCGCCAGCTCGACCCCGETGTGET 215300
GCGCAGGCGCAGTCTGCGCAGGGACTGGCGEGGACTGCGCGGCGGCRACAGCRGACVTGTC 218360
GGGGGTCCGGGECCTGTCGCGGCTGC!BAGCGCTCGGCGCCTGGCECTGGCEAAGECGGT 218420
GHGTCCGTGCCGCGGHCCGGGGCGGGGCHEECGGGGGCCGAGGCGGCGGTAGGAGCGGGA 218480
CGETCCCCAGCGGGTCCGAGCGGHGCGGGCGCCGGGTCCCTGCGCCCTCTGTCCC]GGGAT 218540
CGEGAAGGGGCTGAGAGAGCCCTGGGCCGGTGCGAGGGGAAGCCGCGGGGCGGHCTCGGG 218600
GACCCGEGEEAGCTCEETCCTTAGTAGATAGT CCGCGTCCGGGTGRAAGGTCACRACCCCGC 218660
GGGCTTGCTGGGCGTCCCCTCCGCCGCETTGGTCEGGGCCTGGGGTCCTGGGAECCCGCG 218720
GGCTGAGGTAGCCCCTCGCCTCAGTGCCT GGCAGGTGGACTCGGGGAGGAGTCGTGTCTG 218780
CCCAAGGTCACCCGGGCGGATAGCGGCCGGTGGCCGCCCTGGCTGGGCTGGGCCTCTGCC 218840
GCCCTCTGTGCGGGTTGTCCTGAGGAGCAGCCCGCAGCCCGTGEETGEGGCCEGCGGGGEE 218900
GGGTGAEACCGCCCGGGTGGGTGCGAGGAGTGGCCGGGCTCGGCCCGGTGGGCGTCCEGT 218960
GGGRAGCGTGGCGCGCCCGAGCTTAGGCTTGCAGTTCGCCTTTCCAGRRAGCGCRARATCT 2159020

Figure 7. Finally, highlight both forward and reveres primers to make sure that they

cover the whole gene.
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H.W

Expression
OMIM in the
Order Mapped genes D OMIM Title Gene Map Disorder nervous
system and
muscles
1 SDHA(5pl5) #252011 | Succinate -Mitochondrial respiratory
Dehydrogenase chain complex 11
Complex, Subunit A | -Leigh syndrome M
-Cardiomyopathy, dilated
-Paragangliomas 5
2 PDCD6(5p15.33) *601057 -Neurodegenerative
disorders
-Apoptosis
Programmed Cell -Cancer M
Death 6 -Autoimmune disease
-Congenital malformations
-Immunodeficiency
3 AHRR(@Gpl15.3) *606517 | Aryl-Hydrocarbon -Ahh inducibility
Receptor Repressor | -Cancer lung
-Liver diseases M
-Tumors
-Cancer
4 EXOC3(5p15.33) *608186 | Exocyst Complex NA N
Component
5 SLC9A3(5p15.3) *182307 | Solute Carrier -Metabolic acidosis
Family 9, Subfamily | -Acidosis
A (NHE3, Cation -Hypokalemia
Proton Antiporter -Adenoma
3), Member 3 -Inflammatory bowel
diseases M
-Diabetic nephropathies
-Renal failure
-Proteinuria
-Colon cancer
-Cystic fibrosis
6 TPPP(5pi15.3) *608773 | Tubulin -Lewy body dementia
Polymerization -Multiple system atrophy M
Promoting Protein
7 TRIP13(5p15.33) *604507 | Thyroid Hormone -Lung cancer
Receptor Interactor 1t
13
8 NKD2(5pi5.3) *607852 | Naked Cuticle -Hyperopia
Homolog 2 M
(Drosophila)
9 SLC12A7(5p15) *604879 | Solute Carrier -Renal tubular acidosis
Family 12
(Potassium/Chloride »
Transporter),
Member 7
10 SLC6A19(5p15.33) *608893 -Hartnup disorder (HND)
Solute Carrier -Hyperglycinuria (HG)
Family 6 (Neutral -Iminoglycinuria (IG) , N
Amino Acid digenic
Transporter), -Aminoaciduria
Member 19
11 SLC6A18(5p15.33) *610300 | Solute Carrier -Iminoglycinuria

Family 6 (Neutral

-Hyperglycinuria

Amino Acid -Iminoglycinuria, digenic M
Transporter),
Member 18
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=6389
http://omim.org/entry/252011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=10016
http://omim.org/entry/601057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=57491
http://omim.org/entry/606517
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=11336
http://omim.org/entry/608186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=6550
http://omim.org/entry/182307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=11076
http://omim.org/entry/608773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=9319
http://omim.org/entry/604507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=85409
http://omim.org/entry/607852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=10723
http://omim.org/entry/604879
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=340024
http://omim.org/entry/608893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=Retrieve&dopt=full_report&list_uids=348932
http://omim.org/entry/610300

Order Mapped genes OMIM OMIM Title Gene Map Disorder Expression
ID in the
nervous
system and
muscles
12 TERT(Gp15.33) | +187270 | Telomerase Reverse -Aplastic anemia (AA) M
Transcriptase -Dyskeratosis congenita,
autosomal dominant, 2
(DKCA2)
-Pulmonary fibrosis, and/or
bone marrow failure,
telomere-related, 1
(PFBMFT1)
-Dyskeratosis congenita,
autosomal recessive, 4
(DKCB4)
-Pulmonary fibrosis,
idiopathic (IPF)
-Melanoma, cutaneous
malignant 9 (CMM9)
-Laryngeal squamous cell
carcinoma
-Benign meningioma
-Cancer, Tumors
13 CLPTMI1L(5p15.33) | *612585 CLPTMI1-Like -Cleft lip 1
Protein -Lung cancer
14 SLC6A3(5p15.3) | *126455 Solute Carrier Parkinsonism-dystonia N
Family 6 infantile (PKDYYS)
(Neurotransmitter
Transporter),
Member 3
15 LPCATI1(5p15.33) | *610472 | Lysophosphatidylch NA 1
oline
Acyltransferase 1
16 MRPL36(5p15.3) | *611842 Mitochondrial NA 1
Ribosomal Protein
L36
17 NDUFS6(5p15.33) | *603848 NADH -Mitochondrial complex I M
Dehydrogenase deficiency
(Ubiquinone) Fe-S -Leigh disease
Protein 6, 13kDa
(NADH-Coenzyme
Q
Reductase)
18 IRX4(5p15.3) | *606199 | Iroquois Homeobox NA 1
4
19 IRX2(5p15.33) | *606198 | Iroquois Homeobox -Soft tissue sarcoma N
2 | -Squamous cell carcinoma of
the head and neck
20 C5orf38(5p15.33) | *610522 Chromosome 5 -Hypertension 1
Open Reading
Frame 38
(Coordinated
Expression To
IRXA2 Protein)
21 IRX1(5p15.3) | *606197 | Iroquois Homeobox NA N
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