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(a) MOLECULAR STRUCTURE

Primary (sequence) ?;
, A § ;
Secondary (local folding) g
Tertiary (long-range folding)

Quaternary (multimeric organization)

Supramolecular (large-scale assemblies)

(b)

( ) Regulation Signaling*
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Structure FUNCTION Transport

.
Movement Catalysis +
A

= o
B

A FIGURE 3-1 Overview of protein structure and function.



The Primary Structure of a Protein Is Its Linear

Arrangement of Amino Acids %?%()
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Secondary Structures Are the Core Elements
of Protein Architecture

HER 7~ I8 Jie
GEIR3- 1B

helical turn

ADOLTEEQUT EFKEAFSLFD
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UDEMIRAADT DGDGOUHYEE
HHHHHHHH T TS555EEHHH
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N
-
-
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KDGDGCITTR ELGTUMRSLG (QHPTERELRD HMMSEIDRDGH
TT S5EE HH HHHHHHHHTT HHHHHH HHHTT TT %

HEEEIREAFR UFDEDGHGFU SAAELRHUMT RLGEKLSDEE
HHHHHHHHHH HH TT 55EE HHHHHHHHHH HH HHH

FURULUSK
HHHHHH

H = alpha hel, B = residue i 1solated beta-bridge; T = hydrogen honded turn;
E = extended strand, participates in beta ladder; G = 3-helr; 1 =5 helor, 5 = bend

«\\\D» T
Structure Characteristics Examples of occurrence
a Helix, cross-linked by Tough, insoluble protective structures of a-Keratin of hair, feathers, and nails
disulfide bonds varying hardness and flexibility
B Conformation Soft, flexible filaments Silk fibroin
Collagen triple helix High tensile strength, without stretch Collagen of tendons, bone matrix
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GENE Prediction
%0
Gene prediction methods %§

ACGGCTA

Gene Prediction

Similarity approaches

1 |

X

1

i i * Exploit fact that many genes
. 1 | .
regions<and other knowledge about gens v 1oare conserved across species
* Can be potentially detect new genes i i
b
1 |

* May not be reliable

* Can be highly reliable
* Good at finding known genes
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] FH GENSCAN-R 51 2= BBl T 758 1) 152k

GENSCANRSE EH piE # T S BE B Chris Burge
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B, B RRIEE R ZH DNAFFF SR 70 5 5 R e HE
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https—//genes.Mit.edu/GENSCAN.html|

Burge, C. and Karlin, S. (1997) Prediction of complete gene structures in human genomic
DNA. J. Mol. Biol. 268, 78-94.



The GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

[7]

For information about Genscan, click here

Server update, November, 2009: We've been recently upgrading the GENSCAN webserver hardware, which resulted in some problems in the output of
GENSCAN. We apologize for the inconvenience. These output errors were resolved.

This server provides access to the program Genscan for predicting the locations and exon-intron structures of genes in genomic sequences from a variety of
organisms.

This server can accept sequences up to 1 million base pairs (1 Mbp) in length. If you have trouble with the web server or if you have a large number of sequences
to process, request a local copy of the program (see instructions at the bottom of this page).

Organism: el Suboptimal exon cutoff (optional): KSR

Sequence name (optiona)): I

Print options: Predicted peptides only

Upload your DNA sequence file (upper or lower case, spaces/numbers ignored): Bzl FiEfHEm ¢t

Or paste your DNA seguence here (upper or lower case, spaces/numbers ignored):

Run GENSCAN

Back to the top
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GenomeScan

webserver at MIT

Nih m"'N" rrl"u .,i'ﬁ“i ﬁ,]“!’?\ ql"Ml ..gﬂ"!! Y qgtﬂ‘*lgb -,i'ﬁ"ll .lh]‘ﬁh qul\ 4

This server provides access to the program GenomeScan for predicting the locations and exon-intron structures of genes in genomic sequences from a variety of
organisms.

GenomeScan incorporates protein homology information when predicting genes. This server allows you to input proteins suspected to be similar to regions of
your DNA sequence. You can find such proteins by doing a BLASTX comparison of your sequence to all known proteins, or by running GENSCAN and then
comparing the results to known proteins using BLASTP. Please input the proteins in FastA format; the file may contain multiple proteins so long as each is
separated by a header on its own line. Files should contain less than one million bases.

If you would like to test the program, feel free to use this DNA testfile and the corresponding protein file.

More information on GenomeScan: GenomeScan homepage

You may also wish to use or read about the GENSCAN server, GenomeScan's predecessor.

Run GenomeScan:

Organism: | Vertebrate +

Sequence name (optional):

Print options: | Predicted peptides only v

Upload your DNA sequence file (one-letter code, upper or lower case, spaces/numbers ignored):
IEENE | REFEEEE

Or paste your DNA sequence here (one-letter cade, upper or lower case, spaces/numbers ignored):

| Run GenomeScan || Clear Input |
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H| F CpGPlot il 43 #7CpG

CpGPlotZ HMICpG B HIFELL TH, &R HEKIM
4y FH 2 SIS 2 EMBL — Eurdpean Molecular
Biology Laboratory#&AtH)s

/:;A WJ:[;[I:?LJ:
http://www.ebi.ac.uk/Tools/emboss/cpgplot/index.html



CpGPlotfE £ 15 /E T I

EMBL-EBI ::. SE!Ea-lgg All Databases v |Enter TextHere et (7) Give us

Aovance ch
Datab .| Tools | EBl Gou ps | Trainin 1| | In clustry | AboutUs ' g [=1]n] ' Site Index [ =
= Help Index EEl > Tools » Sequence Analysis » EMBOSS
= General Help EMBOSS CpGPlot/CpGReport/lsochore
» Formats
= Gaps Detection of regions of genomic sequences that are rich in the CpG pattern is impoftant because such regions
Wadri are resistant o methylation and tend to be associated with genes which are frequently switchedon. Begions
= W rich in the Cpa patiern are known as Cpa islands.
= References

» CpGEPIot Islands Help The function of the program cooplot is 0 plot CpG rich areas, and cpgrepor o repont all Cp rich regions.

The nuclear genomes of verebrates are mosaics of isochares, veny long stretches of DM A that ane
homogeneous in base com position and are com positionally cormelated with the coding sequences that they
s Emboss Program matic embed. lsochares can be patitioned inasmall number of families that cover a range of GC levels. Program
Arccess isochore plots GC content over a sequence.

Frogram Window — Step ObsExp  MIinPC Length Rewerse  Complement

cpgplot » 100 » 1 % |0b B0 » | 200 » no ¥ no ¥

Enter or Paste a nucleic acid Sequence (@t least 100bp) inamy format;

Uploada fie: ) “Run ] Reset |
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CPGPLOT islands of unusual CG composition
ACO0Z2390 ,Human from 1 to 70311

Observed/Expected ratio = 0.60
Percent C + Percent G > 50.00
Length > 200

Length 227 (501..727)

Length 312 (543&0..54691)



CpGReport il AC002390/F 41| [ CpG & 11 45

ID ACODZ390, Humann 70311 EBEP.
HK

DE Cpe Island report.

XX

CC Dh=/Exp ratio > 0.60.

CC * C+ % G = 20,00,

CC Length > 200.
Eey Location/Qualifiers
Cplr izland a0l. .72
felze=227

Soum C4+G=161
SPercent Cl=70.93
S0bsExp=0.73
CpG island H54380.. 54691
felze=31:2
Soum C+G=164
SPercent Ch=5Z. 56
S0bsExp=0.66
numislands 2

Z333333333333 &
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1. RERERZ TR N UIEBEPoly AR R AL AT TR s
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NAATAAAERAT TAAAR F 311 %ﬁ%%ﬂﬁ FRIES
(polyadenylation signal) , f&#PolyAfg 535, RN
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POLYAHE £ T 1]

[ HOME } PRODUCTS | NEW PRODUCTS | SERVICES | MANAGEMENT TEAM [ CORFORATE PROFILE | CONTAGT

TEST ON LINE
4 GEMNE FINDING PO LYAH
in Eukaryota
4 GEME FINDING POLYAH !/ Eecognition of 3-end cleavage and pokadenilation region

WITH SIMILARITY

4+ OPERON AND GENE .
FINDING IN BACTERIA | Faste nucleotide sequence here:

4 GENE FINDING
IN VIRUSES

4 ALIGNMENT
1Sequencesfgenomes

4+ GENOME EXPLORER
linfogene

4 SEARCH FOR MOTIFS
Ipromoters&functional PRCICESS | RESET'

Alternatively, load a local file with seguence in Fasta format
Local file name: | (A& ]

4 PROTEIN LOCATION
Ipatterns/Epitops MQ]

4 RNA STRUCTURE Example

COMPUTING




POLYAHTIIIIAC002390 % | i #5 s 2% 1145 5 r1 45 2R

> tezt sequence

Length of =egquence— 0313
0 potential polvd =i1tes were predicted
Pos=. : 122 LDF- 3.38
Fos=. : 05y ILDF- 6.18
Fos=. : 060 LDEF- 3 .62
FPos=. : k064 IDEF- 4. 24
H.17

Fo=. : 6076 LDEF-

Fo=.: 44580 LDF-

.78
FPo=.: &0627 LDEF- 4 .15
Po=.: 50635 LDF- 2. 54
Po=.: 523958 LDF- 2. 54
FPo=.: 56541 LDF- 5 .73
Po=.: 56546 LDF- 5 .64

2.71

Fo=.: E5B551 LLDF-
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Biolnformatics and Molecular Analysis Section
Computational Bioscience and Engineering Lab, Division of Computational Bioscience
Center for Information Technology, National Institutes of Health
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PromoterScan i AC002390/3 41| i) j& 5|

Promoter region predicted on forward strand in 47985 to 45235
(Fromoter Cutoff

Promoter Score: 57.71

Significant Signals:
HNatne

FEA]

AP-1

TFIID

TFIID

LABS C32

Spl

Spl

Promoter region predicted on forward strand in 55226 to 55476
[Promoter Cutoff
Est. T35 =

Promoter 3core: 60.49
TATA found at 55449,
SJignificant Signals:
Name

apl

apl

ICE. 2

NFI

CTF

JCW repeated segquenc
TFIID

TFIID

TFIID

TFD #

all15595
all4za
ad1540
ad00gw
allelz
a00852
a01542

TFD #

ad0s02
a00s7E
a00437
a00£231
a00vY30
201193
a01540
200037
a00615

Strand Location

=+

+ + + +

55479

Strand Location

=+

I+ +

+ + +

53 .000000)

43057
435093
45111
45111
45199
43224
432373

T o A

50. 000000

3

Meight

5389000
LSl13000
L271000
LB18000
LO12000

. 603000

53 .000000)

552680
55265
55315
55377
55383
55403
55450
55450
55450

[ e R i e o T o 8 LY

Meight
292000
L361000
L2T7a000
245000
LA45000
. 655000
L271000
615000
LSZ20000

X 35 ) 4
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1CodonW 43 1 25 b 1~ 2114

CodonW 3£ E DEC/A & FF & B S8 p4 5148 F 24740

B sE KR TR .

HBARBINAERENR T EDITRIER L, N T R

FELR AT ) B M0 R BT Ve B PAEWindows A 38 R iz4T,

3t B 7] A [F] Y AL B 20005 L BRI F 5 . B X DNABRNA

PRI 78T, CodonWar=AE 5k TS 118 F KA < faAn Y
GETHF i BIBE AT A] PR R X BB m S AR T
IR PP B 2EAT 508

HTFEMEEA: fip://molbiol.ox.ac.uk/cu/codon\W.tar.Z



CodonW1.4 7= 3 B {4 01 T

Welcome to CodonlWl 1.4.2 for Help type h

Initial Menu
Option
(1> Load sequence file
LA
3> Change defaults
4> Codon uwsage indices
5> Correspondence analysis
<D
7> Teach vourself codon uzage
(8> Change the output written to file
¢?> About C-codons
¢(R> RBun C—codons
Q> Quit
Select a menu choice, <QXuit or (H)elp —>




N R R RN NE =R v

FF 5 £ w5
1 Codon Adaptation Index CAl
2 Frequency of Optimal Codons Fop
3 Codon Bias Index CBI
4 The effective number of codons ENCc
5} G+C content of the gene G+C
6 G+C content at 3xd position of synonymous codons GC3s
7 Silent base cemposition LSil
8 Numberof silent sites LAA
9 and aminogacids GRAVY
10 Hydrophobicity of protein Aromo
11 Aromaticity score




) 4

waxy i (K] 1] ¥ 41|

FF | Genebank Y T ZHATRE
5 GRS
1 | AY094405 | Arabidopsis haliana | granufe’hound starch synthase | mRNA
2 | AF486514 | Hordeum vulgare granule bound starch synthase | mMRNA
3 | X03935 Zea mays ghucosyl transferase
4 | X62134 O.sativa granule bound starch synthase | mMRNA
5 | X88789 P.sativum MRNA for starch synthase
6 | U23945 Serghum bicolor granule-bound starch synthase

precursor (Wx)mRNA
7 | Xb67233 Wheat waxy mRNA for granule-bound starch

synthase




4

CodonW 43 firwaxy 22 K| Fir 19 JRSCU{E. A1 M 2%

High Bias Low Bias High Bias Low Bias
RSCU CU RSCU CU RSCU CU RSCU CU

Phe UUU 0.00 ¢ Q) 1.33 ( 2) Ser UCU 0.00 { 0) 0.41 ( 2)
mwe 0.00 ( 0 1.67 ( 20) Ucc 0.00 ( 0) 2,07 ( 10)
Leu UUA 0.00 ( 0) 0.00 { 0O) UcCA 0.00 ( 0) 0.00 ( Q)
e 0.00 ( 0) 0.24 ( 2) UcG 0.00 ( 0) 0.41 ( 2)
CuU 0.00 ( 0) 0.71 ( 6) Pro CCU 0.00 ( 0) 0.13 ( 1)
CUC 0.00 ¢ 0) 3.06 ( 26) Ccc 0.00 ( 0) 1.81 ( 14)
CUA 0,00 ¢ 0) 0.12 ( 1) ccao.00 ( 0 0,13 ( 1)
Cuéc 0.00 ¢ 0) 1.88 ( 16) cce 0.00 ( Q) 1,94 ( 15)
Ile AU 0.00 ¢ 0) 0.21 { 2) Thr ACU 0.00 { Q) 0.15 ( 1)
AUC 0.00 ( Q) 2.79 ( 26) ACC 0.00 ( 0) 2.37 ( 16)
AUA 0,00 ¢ 0) 0.00 [ Q) ACA 0.00 ( 0) 0.15 { 1)
Met AUG 0.00 ( 0) 1.00 ( 18) ACG 0.00 ( 0) 1.33 ( 9
Val GUU 0.00 ¢ Q) 0.00 ( 0) Ala GCU 0.00 { 0) 0.43 ( &)
GUC 0.00 ( 0) 1.74 ( 23) GCC 0.00 ( 0) 2.14 ( 300
GUA 0.00 ¢ 0) 0.00 [ Q) GCA 0.00 ( Q) 0.290 ( 4)
GUG 0.00 ¢ 0) 2,26 ( 30 GCC 0.00 ( Q) 1.14 ( 16)
Tyr UAU 0,00 ( 0) 0.22 ( 2) Cys UGU 0.00 ( 0) 0.00 ( Q)
UAC 0.00 ( 0) 1.78 ( 16) UGC 0.00 ( 0) 2,00 ( 12)
TER UAA 0.00 ( 0) 0.00 ( 0) TER UGA 0.00 ( Q) 3.00 ( 1)
UAG 0.00 ( 0) 0.00 ( 0) Trp UGG 0.00 ( 0) 1.00 ( 8)
Hiz CAU 0.00 ¢ Q) 0.00 ( 0) Arg CGU 0.00 { 0) 0.18 ( 1)
CAC 0.00 ( 0) 2.00 ( 8) CoC 000 (o) 200 ( 11)
Gln CA4 0.00 ( Q) 0.11 ( 1) CcA 0.00 ( Q) 0.00 ( 0)
CAG 0.00 ( 0) 1.89 ( 18) CGG 0.00 ( 0) 1.45 ( &)
Asn AAU 0.00 € 0) 0.09 ( 1) Ser AGU 0.00 { 0) 0.21 ( 1)
AAC 0.00 ( Q) 1.91 ( 22) AGC 0.00 ( 0) 2,00 ( 14)
Lys AAA 0.00 ( 0) 0.05 { 1) Arg AGA Q.00 ( 0 0.18 ( 1)
AAG 0.00 ( 0) 1.95 ( 38) AGE 0.00 ( 0) 2.18 ( 12)
Asp GAU 0.00 ¢ Q) 0.23 ( 4) Gly GGU 0.00 { 0) 0.30 ( 4)
GAC 0.00 ¢ 0) 1.77 ( 31) GGC 0.00 ( 0) 2.22 ( 30)
Glu GAA4 0.00 ( 0) 0.16 ( 3) GGA 0.00 ( Q) 0.52 ( T)
GAG 0,00 ¢ 0) 1.84 ( 34) GGG 0.00 ( Q) 0,96 ( 13)



x* %3%: Baf A% E2H

- BEHRRAREMERZERYRE,

%" _“[7‘]/__ 1]1] {ﬁsz%B 5E

T H A R,

R A iE S EE A

- BARBARE BRI RZR, B E B RERARE

AMUEAEHRELZ T
il FREAT Y

- HI, AR AR
DNAF 5 4

kil

SRR

T B AV ThAE B B B R KSR PT IR E ,

Fr 5 2098 B B 2 5

S H RAE S P B R AT =

RT3

R AERT ST E

AN

=Pk AP



H B — P2 AN AT R 2 -

=y

JiT ) 4
1] DIAR S B F

Jit e 51 T B

A 25 R AR F

=3

IR

WAL 2R 1 a3, 8 O R 44 B A) R,

B F

gl

MEF

N

JR

iz

5 A AR S

MEF

HI B

, MR

A

 hadal

MR
v

ff’i)?ﬁJﬁﬁ@%m, HIEz9

E[/v/«_A

X e o

oy

0] 45 ) 2 18] ) < £5 EL L DNA
PR 2R R E MG £ .

NP IR E S KE
JR G5 1) (Bl AFAE B R R %ﬂfjﬁl’: :




> 31 FBRIETLIER

EHREHEERARPERN S FHEY, XH
5 B R AT ERAL T R I Gt 4 i R e —
& B REAT oA

BRI ARG A THRRB. BRI
BEXE S, BE B .

>
Jofd

N




ExPASy (Expert Protein Analysis Systemy 42 H¥s 4
Vs B Lg, FERMEDERFEPY (EBD AE
HFE{E B %P (protein in formation resotirce; PIR) ZHJ%
Universal Protein KnowledgebaseExH .

ExPASY##E R T BXIE B Mt TE, B
TR 2 R A0 2 T I B i, PR T I A R R
RAE B R, AFLELHRMAEFER . HFProtParam

(physico-chemical\parameters of a protein sequence ) Hi &

TEEERANSHE ANEL TR,

/=~: Im:[;[t%:
http://expasy.org/tools/protparam.htmi




ProtParamt £k 1L [t

A2
search| EXPASY web site | |or

ExPASy Proteomics Server

Databases Tools Services Mimors About Coniact

E

Swiss Institute of
Bioinformatics

You are here: ExPASY CH = Tools =Primary structure analysis »ProtParam

ProtParam tool

ProtParam (References / Documentation) is a tool which allows the computation of various physical and chemical parameters for a given protein stored in
Swiss- ot or TIEMBL or for a user entered sequence. The computed parameters include the maolecular weight, thearetical pl, amino acid com position,
atomic composition, extinction coefficient, estimated half-life, instability index, aliphatic index and grand average of hydmopathicity (GRAVY) (Disclaimer).

Please note that you may only fill out one of the following fields at a time.

Enter a Swiss-Prot/TrEMBL accession number (AC) (for example P05130) or a sequence identifier (ID) (for
example KPC1_DROME):

Or you can paste your own sequence in the box below:

[ RESET H Compute parameters

-



DrotParam43 #rG00016 /7 4| i Ak, 14 i 1) 45

Humber of amino acids: 157 «— SREBEEH
Molecnlar weight: 1819%1.9
Theoretical pI: &.43 +— FHREFHE S

Amino acid composition C3Y format

Ala [A) 1= 7. 6%
Arg (R) 11 7.0%

wval (v 11 T.0%

Total number of negatively charged residues (Asp + Glu): 17 <+— TiHGEREEERE OH
Total number of positively charged residues (Arg + Lys): 21 «—— EFEHaREBRELH

Atomic composition

Carbon c g07
Hydrogen H 1269
Nitrogen i) 223
Dxygen o 234
gulfur 8 11

Formula: CgpoH,pe0lo550554%

Total number of atoms: 2544

Extinction coefficients: «— JHIcEH

Extinction coefficients are in units of M™' em™), at Z80 nm measured in water.
Ext. coefficient 26025

Abs 0.1% (=1 g/l) 1.431, assuming ALL Cys residues appear as half cystines
Ext. coefficient 25500

Abz 0.1% (=1 g/l1) 1.424, assuming NO Cys residues appear as half cystines
Estimated half-life

The M-terminal of the =zequence considered iz E (Glu).

The estimated half-1life i=: 1 hours (mammalian reticulecytes, in vitro).
30 min {yeast, 1n vivo).
=10 hours (Escherichia coli, in wvivo).

Instakility index: +«— FEEEHR

The instakility index (II) is computed to be 52.82

Thi=z clas=zifies the protein as unstable.

Aliphatic index: 82.81 +— IgAHhFEH

Grand average of hydropathicity (GRAVY): -0.400 <— SR




o 3.2 T B BT B9 ZE oK Wik Fr B oK Ik

b
AN

Yy
E\
=r

EARHABETTRRER

RERIEEW T N=R:

1. Bi/kKEE% (hydrophobic amingacid) , FHAUS K%
HEAEHWHBEEREFASEFER, FHXRREBRAKRA
B 5K TFIRE 5

2. IR ER (polar amino acid) , FWEEEE BHER T
BIETAHB, BN BRES 5K FRRER, FHIHR
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3. WA L% (charged amino acids) » XREEBMELEY
pHE 7 H IE B




B H R FIE/K B K T

ﬁ%@%%ﬁ*ﬁmﬁ&ﬁﬁﬁ%é%ﬂ

« EAKKIERAGE
I AADN 5
- Bk

-%%&%ﬂ&ﬁm

« MR TREEES
JR 73T HI A ER

« AFHAKAGHH
AA &
. KRR
- MEEEARST
KR

= EIRF) 77,

— BT SRR SR E (hydropathy profile) KBEE R

I .
R I A7 7E

rr)

& HRIT RN T REK A ZASRKRE,
75 J X H B R A X3, 9 R AT AU S 5 R
BRHESE R A R B BRI

1R -




A FH ProtScale7 #1 &

Eﬁf] (‘fé:

ExPASyRIProtScalefs &

KT BT B L

F2 T A

\
@%

5

%ék%

http @.jrg/tools/protscale html

: ID"iEI’J,JK%G

R E



P\

ProtScale?f £k 71 |f

5emh|E}{F'AS},r web site V|f0r

Swiss Institute of
Bioinformatics

Catabazes  Tools

You are here: ExPASy CH = Tools =Primary structure analysis = ProtScale
ProtScale

ExPASy Proteomics Server

Senvices Mirmors About

A /1\,

Contact

FProtScale Reference fDocumentation] allows you 10 com pute and represent the profile produced by any aming acidscale on a selected protin,

Enter a UniProtKB/Swiss-Prot or UniProtk BITrEMBL accession number (AC) (2.9 PO5130) or a sequence identifier

(I} (e.g. KPC1_DROME):

Oryou can paste yvour own sequence in the box below:

Flease choose an amino acid scale from the following list. To display information about & scale (author, reference,

amino acid scale values) you can click onits name.

Wind:wsize:

Relative weight of the window edges com pared to the window center (in %)
Wizight wariation model (if the relative weight at the edoges is < 100%): ® linear O expanential
Do you weant to nomalize the scale from 010 17 O ves @ no

O Meoclecular weight O Number of codonis=)

O Bulkiness O Polarity / Zimmerman

O Polarity / Grantham O Refractivity

O Recognition factors O Hphob. / Eisenkerg =t al.
O Hphob. OMH / Sweet et al. O Hphob. / Hopp & Woods

® Hphob. / Eyte & Doolittle O Hphob. / Manavalan et al.
O Hphok. / Abraham & Leo O Hphob. / Black

It you need more information about how to set these parameters, please click here.



HProtScale4; #TP02699 7 1| i 7K 14

-2.487

\N

MIN:
MR :

Score

=2

-3

3.

407

25 R

ProtScale ocutput for user sequence

14

J

Hphob .

()

T T
7/ Kyte & Doolittle
0 )

0

P

i

i

W

ag

158@

Fosition

2ee

The results of your ProtScale guery are available in the following formats:

Image in GIF-farmat
Image in Postscript-format
Mumerical farmat (verbose)

258

1‘-—-

Numerical format {minimal, 1o be exported into an external application)

2@

HAh# A& R




Hohob./Kyte & Doolittley

..\_

?%()

LIzing the scale Hphob, |/

Kyte & Doolittle, the individual values for the 20 amino acids are:

(Thewvalues in parentheses are the ariginal values, the normalized values have been used in the computation.)

Ala:
ASp:
i=lu:
Ile:
Met:
ne
T+r:

.7ao
111
111
. aono
711
411

355

( 1.
(—3.
(—3.
( 4.
( 1.
(—0.
(—1.

500

g00)
5007
5007
5007
S00)
g00)
EDD]

Ardg:
=
=1l :
Leu:
Phe:
Thr:
Wal:
U. 446

a.
. 778
. 456
VN
.811
SN
. HEY
(—0.49

I s o [ |

aono

.5a00)

Laan)

L400)

. 800)
.aan)

RNl

L200)

I:ll:lI:ll:ll:ll:l

D 111

111
111
. 144
N
G PN

400
(—3

.5a00)
.aan)
.200)
L200)
. 600)

200

iy




i
bl
W
Wiy
Zal
>

Window size=13H
P 2 3R R 1 i EBUE

Weights for window positions 1,..,1 3, using linear weight variation model;

1 = 3 4 5 = 7 &) o 10 11 1= 13
o.io0 0.2 0.40 0.5 0O0.7Y0 0.8 1.00 0.85% 0O0.70 0O.55 0.40 0,25 0.10
adge center aedge
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| TMpred #1285 2 i B8 i [X

TMpredZEMBnetFF KB — N8 B RESAE X FIFE LR
T H, TMpredZT-XFTMbase$# EE K& v tr R Bl 25 5
i S JE X RIS 5 F) o Tmbase$idE FE R IE T Swiss-ProtEE,
BETENFFIN—SHINES, i BRI X K EE.
5 R f i A B & Fo B P BB I

TMpredH HiX 245 B3t 55 T IBUERES &R #4710 .

HRHEA -
http Aewav.ch.embnet.org/software/ TMPRED _form.html



TMpredfE 28/ T

Services
TMpred - Prediction of Transmembrane Regions
and Orientation

Usage: Paste your sequence in one of the supported formats into the sequence field

below

and press the "Run TMpred" button.

Make sure that the format button (next to the sequence field) shows the correct
format

Choose the minimal and maximal length of the hydrophic part of the transmembrane
helix

OQutput format| html | % | minimum |17 % [ maximum |33 |+

Query title (optional)

Input sequence
format

Plain Text v

Query sequence:
or ID or AC or GI
(see above for valid
formats)

Run TMpred ” Clear Input




TMpred 43 #rP51684)y 41| Fir5 21| 11 7] 5 1 74>
5 R JiE [X

1.) Possible transmembrane helices

The sequence postiions i brackets denominate the core region.
Only scores abowe 500 are considered sigrificant.

In=side to outside helices : 7 found
from Lo SCcore center
47 [ 51) 69 [ 69) 2494 61
g3 [ 86) 104 [ 104) 1214 o4
123 [ 123) 141 [ 139) 1352 151
lea [ 168) 184 [ 154) 2170 176
219 [ 219) 23&6 [ 236) 2453 227
2585 [ 255) 278 [ 273) 2140 265
300 [ 3I00) 319 [ 319) g15 309
Dut=side to inside helices 7 found
from Lo SCcore center
55 [ 55) I T A 2707 63
g4 [ 86) 104 [ 104) 1470 o4
120 [ 123) 141 [ 139) 1451 151
lee [ 166) 185 [ 185) 1924 176
212 [ 214) 235 [ 232) 2530 224
252 [ 258) 274 [ 274) 1386 266
( [

2499 299) 319 319) 1299 Jos



I TMpred /7 $rP51684y 41| Fir 45 21| 1) 71~ T RE [
5 I B2 T [X [ AH o 1 71 36

2.) Table of correspondences

Here 1z shown, which of the mside-=outside helices correspond to which of the outside-=inside helices.

Helices shown in brackets are considered msignificant.
& "+Hosymbol indicates a preference of this onentation
& "H-symbol mdicates a strong preference of this onentation.

inside->outzside | outside->inside
47— 69 [(23) 2494 | 55— T4 (Z20) 2707 ++
gd-— 104 (Z22) 1914 ++ | g4- 104 (21) 1470
1253- 141 [(19) 1352 | 120- 141 (zZ2) 1451 +
la6- 154 (19) 2170 ++ | la6— 155 (20) 193534
219- 236 (18] 2453 | 212- 235 [(24) 2530
255- 276 (22) 2140 ++ | 252— 274 [(23) 1386
J00- 319 [(20) 915 | 2899- 3189 (21) 1299 ++



4

TMpred /- #rP51684 7 41| fi 15 21 111 74~ 1] e
X T TS i s

J.) Suggested models for transmembrane topology

5 |

R IRTiE

2 possible models considered, only significant TH-segments used

——> ABTRONGLY prefered model: N-terminus outside
strong transmembrane helices, total score @ 14211
length =score

from
55
a3
120
166
212
255
Z99

(]

T
104
141
154
235
276
3159

(20
(22 )
(22 )
(13)
(4]
(22 )
(21)

25707
1914
1451
21770
2530
2140
1299

——=> alternative model
strong transmembrane helices, total score @ 12004
length =score

from
47
o4
123
166
Z19
252
300

(]

(=]
104
141
155
236
274
3159

(23]
(£1]
(19]
(20]
(18]
(23]
(20]

2494
1470
1352
1934
2453
1336

915

orientation
o—1

orientation
i—-no



{TMpred 73 #fTP51684 )% 41| FIr /5 2| 711 B
5 I E e [X ) B T B 45 2R

THpred ocutput for G-protein

20648

caan -

1688 -

—teae 1 - i

-2688 - 3

—Z8E6 -

4886

-SEa8

5] 54 168 158 2aa oA 3aa 354 180
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FF1E,

25 EH40LF

P B
ESRRAIEE ST o
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= [ i1 P HT - Ik—leader Peptide
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A SRR FT B MR (1D WIERERM
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FIRFPF 18] ;
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M Signal P43 #1285 = i B B S48

SignalPRFIZEFARKERA

VIR 5 L T R B

R BT, I AR 2R T A, R T A 4%
FiE, AEAE S RPN E S REREZEY . =K

MR A R B LRI P30 pITE I gRde .

Signal PTIIN 2 55 ik, TARIES 5

N SEENEH.

= \Im:tﬂ:y\j

https/lgenome.cbs.dtu.dk/services/SignalP/



SignalP7E 28 ™ 11T

2

\u
RESEARCH CBS CBS PUBLICATIONS BIOINFORMATICS
EEBTE [E_%FGDI GROUPS PREDICTION DATA EDUCATION
CAL 5 EQU SERVERS SETS PROGRAM

ENCEANA IR CONTACT ABOUT INTERNAL cBS CBS OTHER
ces BIOTNFORMATICS COURSES BIDINFORMATICS
LYSIS CBS

TOOLS LINKS

GBS >> CBS Predicion Servers >> SigmlP l:l

SignalP 3.0 Server

SignalP 3.0 server pradicts the presence and location of signal peplide cleavage sites in amino acid sequences from diffierent organisms: Gram -positive prokanyotes,
Gram-negative prokanyotes, and eukanyoles. The method incorporates a prediction of cleavage sites and a signal peplideinon-signal peptide prediction based on a
combination of several artificial neural netwarks and hiddan Markoy models.

Yiew the version hiztory of this senver. All the previous versions are available on line, for com parison and reference.

New paper about using SignalP and other protein subcellular localization pre diction methods:
Locating proteins in the cell using TargetP, SignalP, and relate d tools
Olof Emanuelsson, SBEen Brunak, Gunnar von Heijne, Henrik Miglsen
MNature Protocols2, 953 -971 (2007).

Access the paperand supplementary information here.

Background Arlicle abstracts Output format

SUBMISSION

Pagea a sngle sequenca or saveral sequencasin FASTA farmatinto the feld balow:

Swbmit 2 file in FASTA format Jirechy from o focal gish:

| I

organism group IMethod Graphics

() Eukaryotes OIMeural netwarks Mo graphics

O Giram -ne gative bacteria O Hidden Markov models @ GF {inline)

O Giram -positive hacteria ® Enth O GF (inling) and EPS fas links)
Output format Truncation

(%) Standard Truncate each sequence to max. residues.

OFul

= e s Wie recammend that only the M terminal part of each protein sequence is submitied.

Enter 0 {zen) to disable truncation.

[ Submit |[ Clearfislds |




SignalP (&2 757%) 41 HrP05019)7 41 Hil
SHINIES

SignalP-HN prediction Ceuk networks?: Segquence

SignalP-HH result:

Y =score

Score

B.8 T TN

MGKE ISSLPTOQLFKCCFCDFLEYKMHTMSSSHLFY LALCLLTF TSSATAGPETLCGAEL Y DALQFYCGDRG

a 18 28 2H 48 =15 =35} 78
Fosition
# data
rEequence length = 70

# Measure Position WValue Cutoff sSignal peptide?

max. C 49 o.241 0.32 No
max. T 49 0.406 0.33 YTES
max. & 40 0.9g89 o.a7 YER
mean 3 1-45 0.464 0.45 No
D 1-45 0.435 0.43 YTES

# Mozt likely cleavage Site hetween posS. 48 and 49: ATA-GP



SignalP ([R5 /RA] RTF1%) 4
AT 3 K ) 445

SignalP-HMHM result:

43 HrP05019/% 4]

SignalP-HMM prediction Ceuk modelsi! Segquence
T I I I T I
1.8 -
h-region prob.
H.8 - -
B.& -
i}
1
5
Soe.d | -
B.2 -
HB.H -
MGK ISSLPTOQLFECCFCDF LEVEMHTMSSSHLF Y LALCLLTF TSSATAGPETLCGAELYDALQFYCGIRG
1 | | | 1 |
5] 18 F=1 5] 28 48 b5} (=15] 78
Fozitiaon
# data
rRequence
Prediction: 3ignal peptide
Signal peptide probability: 0.544
Jignal anchor probability: 0.138
Max cleavage site probability: 0.637 bhetween pos. 45 and 49
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A
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(onceprotein) c-fosfljun, BLEJENIIRE (tropomyosin) .




M FHCOILS A3t 85 1 i 1Y) 46 pH B2 Jig

COILSE H1Swiss EMBNetZEH i) Tl 5 Hug i i) 72
ST H, ZRARET LupasE i, BEATFIIE—H
SHEEEHIBREOSHWHNEEEPHFITHER, FNE
BEAFISEEERRE QPSR PDBIR R Eidt 1T HLE,
HBBEANEE BB 0 B EHFFITE B R e IR
COILSH A PL R 8B HH T iEH

httpéAww.ch.embnet.org/software/COILS form.html



COILSTHEZ X 1T

4+ ch.EMBnet.org

Services

COILS - Prediction of Coiled Coil Regions in

Proteins

Usage: Faste your sequence in one of the supported formats into the sequence
field below

and press the "Run Coils" button.

Make sure that the farmat button {next to the sequence field) shows the
correct format

You may change the options below:

Wind oy
width

matrix

Query title
{optional}
Input
sequence
farmat
Cuery
Sequence:
or ID or AC
or Gl

{see
abowve far
valid
formats)

all »

MTIDK | 2, Efald weighting of paositions a,d (no ¥

Plain Text A

Fun Coils ][ Clear Input




COILS/ #7GO45 HUMANE

+
2

)

W e ]

S

o
AT

# NCOILZ wersion 1.0
# uzing MTIDE matrix
# weight=a: &,d=Z2.5 and b,c,e,£f,g=1.0
# Input file i=s ../ wwwtmwp/.COILS.18722.7019.23eq
#
Coils output for GO45 HUMAH
I I I I I I I
window=14
window=g21
1 window=2s -
B.8 -
H.& - ( =
@.4 | .
B.2 |- ’ =
@ JA

5] a8 16a 138

288

238

388

338

488




COILS73r#1G045 HUMAN: i 2 Jig [t~ 2
Té

# NCOIL3 wersion 1.0

# using MTIDE matrix

# weights: a,d=2.5 and h,c,e,f,g=1.0

# Input file iz ../wwwtmp/.C0ILS.15722.7019.58q

i

Window=14 Window=21 Window=28

1M d 0.001 d 0.000 d 0.000
2T g 0.001 g 0.000 g 0.000
118 E f 0.023 f 0.013 f 0.136
119 P g 0.023 g 0.013 g 0.136
120 M e 0.971 e 0.9/4 e 0.994
121 K f 0.978 f 0.964 f 0.999
151 L a 0.924 a 0.9683 a 0.999
152 R b 0.924 b 0.926 b 0.999
153 W ¢ 0,677 ¢ 0,926 ¢ 0,999
154 d 0.196 d 0.926 d 0.999
164 L g 0.049 g 0.926 g 0.999
165 L a 0.049 a 0.926 a 0.999
166 W b 0.049 b 0.822 b 0.997
167 L o 0.049 o 0.822 o 0.994
168 3 d 0.016 d  0.043 d 0.436
169 W b 0.01z2 h 0.022 h 0.317
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ANTHEPROT 6.9.3 ANTHEPROT is a PC software for protein analysis.

2010-05-12 Actualité ANTHEPROT 3D

ANTHEPROT 3D is a molecular graphics program intended for the
visualisation of proteins, nucleic acids from RCSB archive. The
program is aimed at display, teaching and generation of publication
quality images.

Downloads

The 3D module of ANTHEPROT 3D has been completely written in
OPENGL for maximal graphic speed. It is now available as a
standalone program but can be still associated with the general
Contact ANTHEPROT plateform of protein sequence analysis. An image gallery
and video are available which demonstrate the software graphic
capabilities. Antheprot documentation file is being rewritten so as to
fit with ANTHEPROT last version.

3D zalmann

PRABI-IBCP 7, passage du Vercors 69367 Lyon, FRANCE © G.Deléage (2010- 2022) 313392 visits Sun 16 Oct 2022

Homepage of software (v6.9.3)

http://antheprot-pbil.ibcp.fr/
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Antheprot ¥ &

fﬂﬂn‘theprut Editor: D:\Downloads\zsoftwarel\antheprot\ATPASEF1. aln E@E|

File Edit Settings DHA menu Methods Databases Dot plot Binary alignement Help

= A BNO 4| ABleom 2E x| = =2 9

~INHAL PIG, INHIBIN ALPHA CHATIN PRECUESOR, PO40SY

MUPOLLLLLLAPRSGHGCOGPELDRELVLAENVEALFLDALGPPAVTGEGGDE GVERLPREHAV GGF MERGSE
PEEEDNVEQAILFPATGARCGDEP AAGELAREAEEGLF TYWVFRPSOHTREROVTS AQLWFHTGLDROQGHA L AT
ASGPLLDLLALSSRGPVAVPHS L GOAPPRWAVLHLAASALPLLTHPVLVLLLRCPLCSCS ARPEATPFLVAH
TRARPPRGGERARRSTAPLPPWEPAALRLLORPPEEP AVHADCHRASLNISFOELGWDEWIVHFPAFIFHY

CHGGCGLPTLPNLPLSVPGAPPTPYVOPLLLVPGAQPCCAAL PGTHRSLEVRTTADGGYSFEYETYWPNLL TOH
CACT

2003-10-26 21:03
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Antheprot 3= T M HH S FZ 8 1Y & X

Open file, FTFH 44
Change text font, B4R 2RI/,

Change text color, FE B E XA FHIBH;

Sequence information, FFUEE, THHEEBRFFIK

Titration curve, WML, THHEEBQRFSIHEE M
S AT NP

Helical wheel prOJectlon, % 5E RS — A R BUE
Z:Hi|Helical wheel B
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Antheprot == & P 854288 1S53

Prediction of cleavage site for signal peptide,

i LR L LRPIE VA=Y

Secondary structure prediction'by all,

TR B R P — K 558

PROSITE site / signature detection, £ H K F5H
BEIRRF A PROSITERHE FE KIRFEF 51 5

Physico-chemical profiles,

2 R E RS R BB R 2%
Pridict transmembrane region, TR ;

Similarity search with Blast, FBlast/yiE7E %K%
¥ B P A IRAEUT 515
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Antheprot 3= & H AP 25 F2 BB X

Similarity search with Fasta, FJFasta/yVETEEEER
AR EIRA U3

Dot Matrix Plot, #47 & FER T

Multiple alignment;; 231 HL Xt ;

Binary alignment”"(BINALIGN) , EE4EEEHRF
| AR FF S PrositesBE PR R RHE 751 5

Help, | 3T — A 8] B3 B SCA s

Quit, HEHERF.
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4.1 EMBOSORR M &

EMBOSS—European Molecular Biology Open-Software Suite

EMBOSSH /A RE—MFERFF RG34
IR T 1988EF I KMEGCGR S, ‘B4 T HEl W LAIREK
jtli:ﬂzﬁ}:? 7l ﬁﬁqﬁj\"fp ’ }‘ﬁ—‘/g:’? | j&ﬁmC1n =i EZI %ﬁ

ZHAE A 16024/ N ELFERR, 5o 58 B H 3h iR Al AL A
A AAEREEE, o CLEN BRI SR, seiRiFHhuteT
FPAlEAE (motif) o 88 FIVRESIEERZR, S#HITF5H
B T JTINAR S . FRFIEEED) S 28, 5l
Vit RSN IHEA S8, FBRPFHEST/E. EMBOSS
BRBGPLIMG 3T TRk RIESEN, FRF T
fEEEEH. RN HAEZIIRE KR 5T T A,

EMBOSSHIETRMHEA: http://emboss.sourceforge.net/




EMBOSSHIIs 1T/ 15

EI\/IBOSS?I?)'(#F@_ BT FlinudR/ER G M Mac
BIERS ., PAEETFWindowsEBERZHEMBOSSH,
R H BT R T . FEWBRIRE T windows#/E
RGN, FEEXHstadenfE XEMBOSS , FEf# I E
If, %2 ZEEEMbogswWirsR A4 .

Embosswinf F 2 k&

ftp:/jeniRoSsepen-bio.org/pub/EMBOSS/WEMBOSS Explorerindows/




JEMBOSS 1#i [ AL 1:

o
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File Preferences Tools Favourites Help

lal

ALIGHMENT o
DISPLAY

EDIT "L

ENZYME KINETICS | -

i

FEATURE TABLES

INFORMATION

NUCLEIC

PHYLOGENY

PROTEIM

— Eﬁﬂﬁﬁsgﬁj

aaindexextract

o e —
GoTo: | i : {ﬁﬁiﬁu,ﬁ j M
abiview =

() AND i OR

!Sﬁ {No Current Jobs)




EMBOSS Explorer fi H 71,

[ zort alphabetically ]

* ALIGHMENT
CCOMNSEMSUS
o CONE
o TNEamerser
o Terger
e ALJGHMMEMT
LIFFEREMN GRS
L=}
* ALIGHMENT OOT
PLOTS
o dotmatchar
e dotbup
o DolYdoT
o ol JGHMENT
CGLBAL
o nesdle
o zkretchear
e ALIGHMENT
LOCAL
o matcher
o S0 chal
a E!;“;:EI:I]HI_'E';]EI“
& walar
o wordlinder
o wordmatch
e ALTGHMENT
MULTIPLE

EMBOSS explorer

Walcome to BMRAOES axplorer, a graphical user intertace to the EMEOSE suits of
bioinlormatics Lools.

Ta conkinus, s=lect an application from the menu o the l=ft. Move the mouse poinker
cwer the name of an application in the menu to display a short description. To search for
a particular apolication, use wassharc.

For more informaton about ERMBOSS explorer, including how bo download and install it
lopally, wsit the EMBOEE explorer wehsits.

velopmant of EMBOSS explorer has been supported by the MNational Research Council
m.ldﬂﬂ and Sepome Prajria.
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DNAstar A4 A #4770 FE X P HIDNA
ME B /M5 28 f1 2 7 5L BT

DNAstar®g 484 PC WIrdEowsFIMacintosh i
FIREAS, BR—NEEIREA TMIER T RISt
AFBINA, FHPI#RYEE ORI R ERE TR

A RDNAstarsx 8.5 FE4 RS B 2 v Pk .

R Vwww.dnastar.com
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http://www.dnastar.com

(<] MegAlign Pro - Untitled2.msa ulsE
File Edit View Align Feat es O Distance Tree Window Help
NeEE880- @
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U5 B AR R R e L e e
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NP 031436 % m » Show connecting lines
HO
Rnlerd 1 10_ - N.., —. S0 60 || Layout
i2) Consensus MSTAGKVIKCKAAVLWELKKPFSIEEVEVAPPKAHEVRIKMVAAGICRSDEHVVSGNLYV - (ineas 'J
a (=
(22 AAC41757 mstagkvnkckaavlwelkl:pfs|Eevlvappkahevrukmvaagn:rsdehvv:gnlv
<) NP_014555 ms|p¢tquvnfyeshgkleykdlpvpkpkanelIvnvky:gvchtdlhawhgdwpl Presentation
<2 NP_031436 manqv|rckaavaweagkplsueelevappkahevr;kulatavchtdaytlsgadpg Font: |Segoe Ul .] 9 [
&) NP_036126 mgtqgl:vnkckaalawktgsplc|ee|9vsppkacevr|qvcatcv:ptd|natdpkkk ¢
&) ADH1_CAEEL -mtvelpstqralvfdtwngplevrqvpvpspaddeilvkieysgichsdlihvwigd!kd Color foreground:
&) AAC41757 mstagkv|kckaavlwelkkpfsntevzvappkah.evr|l:mvaa9|crsdel|vvsgnlv- [ Color by chemistry ©)
(€9 AAC41757 —
) AACA17S7 {¥| Color background:
© AaCa17s? | [ Color by chemistry -] ®
5 AAC41757 mstagkv|kckaavlwelkkpfs:eevevappkahevr|kmvaag|crsdehvvsgnlv-
2 AACA1757 mstagkvikckaaviwelkkpfsieevevappkahevrikmvaagicrsdehvvsgnlyv- Comparison
{None vJ
¥ r -
et o [STAGHRCLAAYLUELRRD STEEVEADDRABEVRIKnehnG] (RSDETNSuLe | semme o
Il : -LP:IQ”.,.I‘ e Eaehl Eyaalelbs = izv '—'-‘T LR e
b |..,,..(.|.\...1.'1..\.,....1......”.....]......v..,...,
Ruler2 10 20 30 50 60
LN ", : ~ Distance
umm- @Dme i res & D) s
T

DNAStaP#E /440, 1] 3k

T A F KIDNAFIE B /MR FE R 4 i
BF X s DNAstard PC WindowsHIMacintosh 5 i 4,
RERATHEFRTUENARMNMNA, APFAREECHEESR

ER—AEEL)
i



< 4.3 C[usta[;KTfF -/ http://www.clustal.org/

& Clustal: Multiple Sequence Alignment TY
fI Multiple alignment of nucleic acid and protein sequences yugul?

CLUSTAL CLUSTAL

Clustal Omega ClustalW/ClustalX

« Latest version of Clustal - fast and scalable (can align hundreds of thousands of sequences « "Classic Clustal"
in hours), greater accuracy due to new HMM alignment engine » GUI (ClustalX), command line (ClustalW), web server versions available
« Command line/web server only (GUI public beta available soon)

Valid XHTML and Valid CSS | Viewable With Any Browser | Last modified on 08/31/2012 12:40:54

Clustal Omigafd —F R ARKEBE R ZRoiral:, W AEBMZRF
FIMEBFPH i RE 2 Thee, RN BEEEE 518 Ti6e.




http://www.informaxinc.com/

* 4.4 Vector NTIERH &
Text View L;\qu,ef Info

Dot_plot A(Selfl)

S A Annotations
@ ‘ (® Extract ﬁRC 3’ Translate ﬁAdd/Ed:tAnnotatlon fAllowEditing @2 Annotate & Predict =[] Save
10 20 30
multiple cloning site (Xhol-Stul) AAGCTTGAAAAAAG;EAQATICT%TA?TATATTAG%C
promoter 9091 terminator :
: 50 60 70 80
,/})romoter TTAATTTCCGTTGTTATGG%TG%TCEAGTTTgTA%Cﬁ
100 170 120 130
alpha-MF CDS ACGATCTTCCAATATCGGTTCCAGAAGAAGCCTTGAT
P HNIIN S BV P NN A EEmEn
150 160 170 180
2 CTTAACCGGGGATGAAGTTTCCTTGTTGCCTGTTAAT
8 2 T T G S NN P ENEmTNT
& OKLACT 200 210 220 230
~eaee ACTGGTATTCTATTCTTAAACACCACCATCGCTGAAG
9,091 bp R | T - BRSNS T T A
~ 250 260 270 280
ACAAGGATGATCTCGAGAAAAGAGAGGCTGAAGCTAG
> K R Il A EHEm A R
300 310 320 330
TCCTAGGGGTACCGTCGACGGCGCGCCTGCGGCCGCT
P R il DEEEGE A P A A A |
350 360 370 380
, o TGAATCGAGAATTTATACTTAGATAAGTATGTACTTA
rep origin %0 4500 o
| 400 410 420
PR TATGAGATACTGATGTATACATGCATGATAATATTTA
Alt click on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.
=
8]} 2 ae =t 1 i e =X =2

Vectol{ NT IR InformaxIT & B —H & B E K
¥4, JCAXNTDNA. EBRF ST I AERsE.
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