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* Reverse * Primer Tm Calculator * Motif Finder
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 Translator Cutter  Co-expression
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Library Functions | Daily Use Functions

eV \EXPASy Translate
R C 1 -t Translate tool i —
everse Complemen PP Y EXPASY
Translate is a tool which allows the translation of a o o ;
Please enter a DNA or RNA sequence in the box be
Reverse Complement converts a DINA sequence into its reverse, complement, or Translate Tool - Results of translation
reverse-complement counterpart. Y ou may want to work with the reverse-
complement of a sequence if it contains an OFRF on the reverse strand. Open reading frames are highlighted in red.
- C o
Paste the raw or FASTA sequence into the text area below. 2 3 Erame 1
- RERMetRARSR
ample
GGGGaaaaaaaatttatatatc 53 Frame 2

Output format: | Werbose ("Met". "Stop”, spaces between i .— — ~ ~ a v n A
Genetic code’ | Standard

[Reset | or [ TRAMSLATE SEQUENCE | 53 Frame 3

REDARAQQ

| SUBMIT | | CLEAR |

39" Frame 1
i} L VCCARASSL
* Convert the DINA sequence into its | reverse-complement |Z| counterpart.
3'5' Frame 2
ome SAARAHPLS
35" Frame 3

LLRARILS

http://www.bioinformatics.org/sms/rev comp.html http://web.expasy.org/translate/



http://www.bioinformatics.org/sms/rev_comp.html
http://web.expasy.org/translate/

Library Functions |Intermediate Toolbox | Primer Tm

WELCOME, GUEST

s NEW ENGLAND
L ]

Sic * In double-stranded DNA:
APPLICATIONS PRODUCTS TOOLS & RESOURCES®  SUPPORT e AbindstoT
Home 3 Tools & Resources » Interactive Tools 5 Tm Calculstor L C bi N d S to G
(\i EMAL {3 MY NEB & PRINT D POF
Tm Calculator * In order to amplify a region of the genome, you
design short strands of DNA that bind to the
This Tm Calculator is intended for use in estimating the optimal annealing temperature in PCR . . .
reactions. Tmvalues are calculated using thermodynamic data from Santa Lucia (1998) and the salt Seq u e n Ces Su rrou n d | ng you r' p | ece of | nte re St

correction outlined in Owczarzy et al. (2004). For Phusion DNA polymerases, the thermodynamic data is
from Breslauer et al. (1986). This calculator is intended for estimating annealing temperatures for PCR
reactions incorporating NEB polymerases.

L * For amplification to occur, the short strand of DNA
> ! must have certain properties of which melting

S High-Fidelity DNA Polymerase E] . .
et Gone. (OMF. temperature is most important

Primer 1 Sequence

Prmer2eeenes , * The melting temperature of a piece of DNA can be
S calculated based on the different types of bonds
https://www.neb.com/tools-and- predicted

resources/interactive-tools/tm-calculator



https://www.neb.com/tools-and-resources/interactive-tools/tm-calculator

Library Functions |Intermediate Toolbox | Restriction Enzyme Cutter

%- NEW ENGLAND
BioLab:

{OLL =Sm- NEBcutter V2.0

This tool will take a DNA sequence and find the large, non-overlapping open reading frames using the E.coli genetic code and the sites for all Type II and commercially available Type
sequence just once. By default, only enzymes available from NEB are used, but other sets may be chosen. Just enter your sequence and "submit". Further options will appear with the

inpurt file is 1 MByte, and the maximum sequence length is 300 KBases.
What's new in V2.0 Citing NEBcutter

Local sequence file: | Choose File | Mo file chosen Standard sequences

GenBank number: Browse GenBank] # Plasmid vectars
of paste in your DNA sequence: (plain or FASTA format)

# Viral + phage

Submit
Elpl
e URER-2
1 L Loiess Lo 1 L 1 teiail PPN AP 1 i Lovast [
I I 1ni [ | | [
Bsrl Hsl
Bnrl ¥Clal
*Bsp0l
BssSl
£aatll
Zral
TEzaHI
¥Acil
BanIl
BstXl
BanHI Bsphtl
HinfI BfuAT
Plel Hincl1
Myl
in options
DMA
om digest Avail Dis
sequence hity_ ey
sur?nmary All commercial 2 cutters
All 3 cutters
slate GB file
project

http://tools.neb.com/NEBcutter2/
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Recombinant DA,

Restriction Enzyme
Action of EcoRI

Restriction enzymes (RE) are proteins
that recognize specific sequences
They cut the DNA with high specificity
RE are often repurposed for molecular
biology experiments


http://tools.neb.com/NEBcutter2/

Library Functions |Advanced Toolbox | Motif Finder

Article No. mb981947 J. Mol. Biol. (1998) 281, 827-842

Extracting Regulatory Sites from the Upstream Region
of Yeast Genes by Computational Analysis of

Oligonucleotide Frequencies

J. van Helden', B. André? and J. Collado-Vides’

'Centro de Investigacidn sobre resent here a simple and fast method allowing the isolation of DNA
Fijacién de Nitrégeno hln ing sites for transcription factors from families of coregulated genes,
Universidad Nacional with results illustrated in Saccharomyces cerevisiae. ﬁalthﬂugh conceptually

Autdnoma de México, AP565A  simple, the algorithm proved efficent for extracting, from most of the

I'_|1 R ITTNSNY .I:;:"TI";I.I'I‘ |'||'1.|'lr.ﬂlli1ﬂ' wrava et 'I'ui'!'lll atrurr F=1'I'I1I1 [= b5y ﬁl‘lﬁ.l'l '.rurl +|'IL1 e hbraarn FEET 'l1 abrArr camansoe



Library Functions |Advanced Toolbox | Motif Finder

Convert Genomic Sequence to Base 4
Representation

Determine distribution of all k-mers in
intergenic, non-coding regions

Define subset of sequences that are
thought to be functional

Determine distribution of k-mers in
functional sequences

Use binomial to assign an enrichment
score to each k-mer
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insulin donor
phylogibbs MTF-5

st=628 (0.00°,000°) 15

jn=51(0.00%,0.00)
IC =21.3%
wingless donor
meme MTF-1

st=101(0.00%,0.00) 16

jn=10(0.03*,0.03")
IC=71.7%
wingless donor
phylogibbs MTF-3

st =204 (0.00°, 0.00) 17

jn=11(0.16,0.30)
C = 40.0%
wingless donor
phylogibbs MTF-2

st=169 (0.00°,002') 18

jn =14 (0.03", 0.08)
IC = 26.8%

insulin acceptor
phylogibbs MTF-5
st= 576 (0.04", 0.06)
jn =52 (0.05". 0.08)
1C = 20.6%

insulin donor
phylogibbs MTF-2
st=375 (0.07, 0.13)
in = 39(0.04",0.12)
IC = 19.4%

wingless acceptor
phylogibbs MTF-4
st=174(0.07, 0.09)
jn=16(0.11,0.08)
IC = 255%

insulin acceptor
phylogibbs MTF-3

st = 526 (0.06, 0.09)
jn=45(0.11,0.16)
IC =35.4%

wingless acceptor
phylogibbs MTF-3
st=170(0.09, 0.09)
jn=15(0.14,0.13)
IC = 27.4%

insulin acceptor
meme MTF-1
5t=99(0.08,0.18)
in=9(0.1,0.18)
IC=784%
wingless acceptor
phylogibbs MTF-5
st=142 (0,15, 0.19)
jn=12(0.22.0.25)
1C = 30.5%

insulin donor
phylogibbs MTF-3
st =348 (0.16, 0.24)
jn =35 (0.16,0.26)
IC =27.6%
wingless donor
phylogibbs MTF-1
st=109 (0.27, 0.36)
jn=11(0.16.0.30)
IC = 34.5%
wingless acceptor
phylogibbs MTF-1

st =120 (0.20, 0.32)
jn=11(028,034)
IC =47.5%
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wingless donor
phylogibbs MTF-5
st=108(0.32,0.44)
jn=11(0.16,0.30)
IC = 22.6%
wingless donor
phylogibbs MTF—4
st=111(0.25,0.35)
jn=10(0.24,0.41)
IC=303%

insulin acceptor
phylogibbs MTF-2
=317 (0.31,0.38)
in =30 (0.30, 0.35)
1C = 29.6%

insulin donor
phylogibbs MTF—4
1=318(0.31,0.39)
jn=32(0.27,0.39)
1C=37.0%

insulin donor
phylogibbs MTF-1
s1=299(0.41, 0.51)
jn =34 (0.18,0.34)
1C = 24.3%
wingless donor
meme MTF-2

1= 44 (031,0.41)
jn=5(0.34,0.43)
1C=585%

insulin acceptor
meme MTF-5
st=64 (027, 0.46)
jn=6(0.36,0.48)
1C=73.1%

wingless acceptor
meme MTF-2
s1=44 (026, 0.40)
jn=4(0.43,0.54)
1C=76.2%

wingless donor
meme MTF-3
st=52(0.17,0.24)
jn=3(0.74,081)
IC = 67.9%
wingless donor
meme MTF-4
st=32(0.62,0.72)
in = 6(0.20, 0.30)
IC=723%

insulin acceptor
phylogibbs MTF-1
st=288 (0.4, 053)
jn=29(0.34,0.42)
IC=45.1%

insulin donor

meme MTF-5
st=71(035,025)
jn=5(0.79,081)
IC=85.2%

insulin acceptor
meme MTF-4
st=53(0.40,0.59)
jn=5(0.47,059)
IC = 83.9%

insulin donor
meme MTF-3

1= 58 (0.54, 0.50)
jn=7(0.59,0.46)
1C=61.8%

wingless acceptor
meme MTF-3
29 =27(0.58,0.75)
CCT jn=4(0.43,054)
123456789 IC=689%

C insulin acceptor

A ( l phylogiobs MTF-4

30 71 (0.49, 0.60)
SacaALc A

& 4.(0.61, 0.66)
123456789 [C=230%

insulin acoeptor
meme MTF-2

31 UTULTC ‘Ag,\ P00t

123456789 [C=580%

\ insulin acoeptor
A meme MTF-3
32 st = 40 (0.65, 0.76)
VA jn=4(056,077)

123456789 [C=711%

A wingless acceptor

A meme MTF—4
33A CC st=81(0.49, 0.64)
. in=2(092,091)

123456789 C-690%

insulin donor
T meme MTF-1
34 st=53(0.70, 0.68)
STR jn=4(0.85,091)
123456789 [C=738%

T A wingless acceptor
phylogibbs MTF-2
35 ]RA st = 69 (0.72,0.83)
SCAILATGS in-sws3009
123456789 1C-372%
A wingless acceptor
A meme MTF-5
36 st =17 (0.89, 0.93)

Y n-2(092 001
123456789 [C=916%

insulin donor
T T meme MTF-2
37 Al st =36 (0.90, 0.94)
< < in=3(0.95, 1.00)

e
123456789 [C=697%

wingless acceplor
meme MTF-1

38 st=17(0.89,0.93)

A LA in=1(1.00,1.00)

123456789 IC=887%

wingless donor

meme MTF-5
39 st=11(1.00,0.99)

jn=1(1.00,1.00)

123456789 [C=962%

A insulin donor
meme MTF—4

40 st =20 {0.99, 1.00)
jn=2(1.00,1.00)

123456789 [C=1000%

pathway proximal-site
program motif-index

st = sites (Pv ct, Pv nct)

jn = junctions (Pv ct, Pv nct)
IC = % information content




Sequence Alignment

-MPREDRATWESHYFLEKIIQLLDDY¥PKCFIVGADNYG

*

AVYLMGK MEEKAIRG

Q5E240 BOYIN -- K| IRMSLRGK - H--PAL
RLBO:HUMRN LDDEPKCFIVGADNYGSK! IRMSLEGK - AVY LMGK. MEEKAIRG N--PAL
RLAO0 MOUSE LDDYPKCFIVGADNYGEK IRMSLEGK - AVYLMGK. MEEKAIRG H--PAL

RLEOiRRT LDDEPKCFIVGADNYGSK! IRMSLEGK - AVY LMGK. MEEKAIRG N--PAL
RLAO_CHICK LDDYPKCFY VGADNYGE K| IRMSLREGK - AVYLMGK MEEATRG H--PAL
RLAO0O RANSY LDDY¥PEKCFIVGADNVYGEK! TRMSLRGK - AVV LMGK! MEREATRG H--SAL

Q?ZUG3:ERBRE LDDYPKCFIVGADNYGEK! IRLSLEGK-AVYLMGK MEEATRG H--PAL
RLAO0O TCTPU -- -MPREDRATWESHNYFLKITOQLLND¥PKCFIVGADNVGEK| TRLSLREGK-ATVLMGK! MEREATRG N--PAL
RLBO:DROME == -MYRENKAAWRARQYFIKYYELFDEFPKCFIVGADNYGE K| IRTSLEGL-AVYLMGK MEEKATRG H--PQL
RLAO0O DICDI -------—----— MSGAG-SKREKLFIEKATKLFTTEDKMIVAERDFVGS S TRKSTRGT-GAVLMGKKTMIREYIRDLADSK--PELD

QS4LPO:DICDI == -MSGAG-SKRENVFIEKATKLFTIT¥DKMIYAEADFYGS S IRKSIRGI-GAYLMGKKITMIREYIRDLADSK--PELD
RLAO_PLAFB -- -MAKLSKQQERQMYTIEKLSSLIQO¥SKILIVHVDNVYGENQOMASVRES LRGK - RIILMGK IRTBLKKNLIBV——PQI
RLAO_SULAC ----- MIGLAVTTTKKIAKWEYDEVAELTEKLKTHKTIITANIEGFPADKLHEIRKKLRGK -ADIKY! LEFNIALKNAG----— ID
RLAO0 SULTO ----MRIMAVITQERKIAKWEIEEVKELEQKELRE¥HTIITANIEGFPADKLHDIRKKMRGM-AEIKY FGIARKNAG- - ——— LD¥S
RLBU:SULSO —----MERLALALKQREKYASWKLEEYKELT IKNSNTILIGNLEGFPADKLHE IRKKLRGK - IKV FKIARKNAG---—-- IDI.

RLAO_AERPE MSVVSLVGQOMYKREKPIPEWKTLMLRELEELFSKERYYLFADLTGER FVV.RVRKKLWKK
RLAO_PYRAE -MMLAIGKRRYVRTRQ¥PARRVKIVSEATELLOKYPYVFLFDLHGLSBRILHEYRYRLERY-GVIRIIKP ELFK IAFTKVYGE - - - IPAH

RLAO_METAC ---

- -MAEERHHTEHIPQWEKDEIENIKELTIQS VFGMVGIIgILBTKM

RLAO0_METMA ------MAEERHHTEHIPQWKKDEIENIKELIQSHEKYFGMVEIEGTILATKI
RLAO_ARCFU —-—----— MBBVRGS*7prElRVRBVEEIKRMISSKPVVBIVSFRNVPBG
RLA0_ METKA MAVKAKGQPPSGYE l?KVBEWKRREVKELKILMDEENVGLVDL'}IPBP
RLAO_METTH -—------—————-—— MAHYAEWEKKEVQELHDLIKGY¥EVYYGIANLADIPA

RLA0 METTL -—-—
RLAO_METYA -——
RLA0 METJA —-—
RLAO_PYRAB -——

—-MITAESEHKIAPWEKIEEVNELKELLKNGOQIVALYDMME VP A,
~--MIDAKSEHEIAPWEKIEEVNALKELLKSANVIAL IDMME ¥PA Y
~METKYKAHYAPWEKIEEVKTLKGLIKSEPYYAIVDMMDYP AP

RLAO PYRFU --
RLAO_PYRKO --

RLBO:HBLMB 77777 MSBESERKTETIPEWKQEEVDBIV'&IES SYGYVYNIAGIP
RLA0 HALYO ----- MSESEVROQTEYIPQWEREEVYDELYDFIES¥ESYGY VGYAGIP
RLBO:HBLSB ———---MSAEEQRTTEEVYPEWKRQEVAELYDLLET SYGYVYNVTGIP
RLAO0 _THEAC -- MKEVSQQKKELVNEITIEIKBSRSVBIVD.BGIR
RLBﬂiTHEVO -— —~MRKTNPEEKKE I¥SELA| ITEKESKAVATIVDIKGYR
RLAO0 PICTO -------------— MTEPBQWKIDFVKNLENEINSRKVRBIVSIKGLRNN

ruler 1....... AWocooo0can #lccoco0can &a cooccooo 40........50..

MMYAKKRITLRAMKAAGLE - - -LDDN

TRRDLEKDV-AVLEY RALNQLG--——— ETIP
IRRDLKDV—BVLK\Iﬁ FRALNQLG ————— ESIP
TRREFRGK-AETKVVEK LERALDALG- - ——— GD

IRBKLRERDIIIR MRIALEEKLDER——PEﬁ
MRQT LRDS -ALIRI KILTSLALEKAGREL--ENV¥D
IRDKIR-GTMILK IERAIKEVAEE TGHPEFA
IRDKIR*DQMIE IKRAVEEVAEE TGNPEFA

IRDKIR-DKYKLEI
MAHYAEWEKKEVEELANLIKS¥PVIALVDVSSMPAYPLSQOMRRLITRENGGLLRY
RLA0 PYRHO - - -—-—-————-—-—-—— MAHYAEWEKKEVEELAKLIKSYPVIALVDYSSMPAYPLSOMRRLIRENGGLLRY
-MAHY¥AEWEKKKEVEELANLIKS¥PV¥ALVDVSSMPAYPLSOMRRLTRENNGLLRY
~MAHYAEWKKKEYEELANIIKS¥PVIALYDVAGYPAYPLSKMRDKLR-GKALLRY

ITRALKEAREE LNNPKLA
IELATKKARQE LGKPEL

IELAIKKAARKE LGKPEL

IE LBIKKVBE ILGKPEL

IELAIKRARQE LGOPEL
MRRDLHGT -AELRYV LERALDDY¥D- - ——— DGL;
SMRRELHGS - AAVRI YNRALDE¥N--——— DGF;
MRRGLHGOQ-AALRI LYRALEEAG- - ——— DGLD
IRGKNREGK-INLEKYIKKILLFEALENLGD- ---EKLS
TRAKNRDK-VKIKY¥ VKK LFEALDSTIND- ---EKLT
IRNS IRDK- BRIKV.RRRLLRLRIEN.GK————NNIV
...... 60........70........80........90

Library Functions | Advanced Toolbox | Sequence Alignment

Simplified Representation

GAATTCAG

| N
GGA-TC-G

GAATTC-A

| | N
GGA-TCGA

GAATTCAG

GCAT-C-G

GAATTC-A

GCAT-CGA



Needleman-Wunsch Algorithm

Library Functions |Advanced Toolbox | Sequence Alignment

(A) I s A L I G N E D
= 4w -SEp-12mp-16mp-20mp-24mp-28mp-32 mp-36
N N
i B -1 —3mp —7Ep_ 1 mp_15mp_19mp_23mp-27mp-3
! | I N N
H -8 3.-5 -2 -5 -9mp-13mp-17mp-18mp-22mp-26
I~ N\
I 1290 %4 -6 -3 -3 -Smp -9mp-13mp-17mp-21
J I N N N ~
N -16 -8 I, 5 5 —Smp —gmp_12mp-16
& v N SN SN N N
N -20 -12 -4 -1 0 -3 -7m -8 -11mp-15
1IN N 1IN N
I -24 -16 -8 -5 1 L w Omp —Lmp —Smp—12
] 3 + 4 I N
i -28 -20 -12. -9 -3 0 4 6% 2 mp -2
& ¥ W | & ¥ S
M -32 -24 -16 -13 -7 -4 0 4 11w (7

Assign a penalty to

* Mismatches

* @Gaps

* Different Start Sites
Find optimal solution for each
subsequence iteratively
After completing scoring matrix,
trace back path to find the most
optimal alignment
This algorithm can be modified
to have context-dependent and
mismatch-specific penalties



Library Functions |Advanced Toolbox | Co-expression Analysis

Identification of a gene causing human cytochrome ¢

L] L] L] L] - - %
oxidase deficiency by integrative genomics A S o o
Vamsi K. Mootha*, Pierre Lepage!, Kathleen Miller*, Jakob Bunkenborg®, Michael Reich*, Majbrit Hjerrild*, 00 O- ....... O
Terrye Delmonte*, Amelie Villeneuve', Robert Sladeks, Fenghao Xu", Grant A. Mitchelll, Charles Morin**, 0O 20 1o
Matthias Mann*, Thomas J. Hudson®, Brian RobinsonT, John D. Rioux*'***, and Eric 5. Lander*"t#58 08 o) Ny =5
*Whitehead Institute/Massachusetts Institute of Technology Center for Genome Research, Cambridge, MA 02139; "Genome Quebec Innovation Centre, 3 o O
MoGill University, Montreal, QC, Canada H3G 1A4; *MDS Protecmics, 5230 Odense, Denmark; SMontreal Genome Centre, McGill University Health & O o0 00 80
Centre, Montreal, €, Canada H3G 1A4; YHospital for Sick Children, Toronto, ON, Canada M5G 1X8; Bervice de Génétique Médicale, Hapital % 3
Sainte-Justine, Montreal, QC, Canada H3T 1C5; **Department of Pediatrics and Clinical Research Unit, Chicoutimi, QC, Canada G7H 4A3; O O O O
and $Department of Biology, Massachusetts Institute of Technology, Cambridge MA 02138 ’
o 0 ©)
1. Input and format microarray data for 15+ experimental conditions. - oa
2. For each gene or probeset, find the other genes/probesets that 07 | | _o— Allgenes
correlate well -> rank top hits. g os !
. . c
. . o Known mitochondrial genes
3. Compare to gene list of interest 8 as
4. Genes that have the largest number of neighbors that are g - /
contained within the gene list of interest are likely functionally 8 osl
e

related to the genes in the comparison list. 0.2

o IJ-‘J.‘J.-..I.-J.I..

Ex. Application: proteome determination "
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
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