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The Organization of an Eukaryotic Gene
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Gene identification involves
4 main stages

Find the putative coding region(S) open reading frame
In the sequence

_ ) : CpG islands
Find non-coding features Tandemly and dispersed repeats

of Interest in the SequUeNce promoter regions (TATA box, cap signal,

CCAAT-box)
Transcription factors, Poly-A sites

: K : : Branch point signal
Determuje the exon-intron organization CT(G.A)AC,T)

5 and 3’ splice sites:

AG/GUAAGU-------------- PyPyPyPyPyPyPyPy-CAG/G

: motif, signal and pattern
|dent|fy the gene Blast, FgSTA P

Functional studies



Function Command GCG SeqWEB
Seguence manipulation Reverse e + +
ORF Searching Frames¥e4 | +
Map + +
Translate |} + +
Mapping (restriction sites) | Map + +
(-minc) + T
(-maxc) + T
Mapsort = + +
(-exclude) + -
(-digest) + -
Mapplot[] + +
Mapping Map tfsites i | + -
(transcription factors)




REVERSE

EXAMPLE

[ Previous | Top | Next ]

The file test zeq contains all of the legitimate GCG sequence characters. Here i3 a session using Eeverse to

show how they wenld look on the opposite strand:

% reverse
EEVERSE of what sequence Y test.seq

Begin (* 1 *) 7
Erd (* 230 *y 7

Do wou want to:
17 reverse only
2y complement only
3 reverse and complement

Flease choose one (* 3 *):

What should T call the otpat file (% test.rev *)

OUTPUT

[ Previous | Top | Next ]

Here iz the output file test rev:

| 1W4_SEQUENCE 1.0
FEVERSE -COMPLEMENT of: test.seg check: 2385 from: 1 to: 320

This sequence contains every svmbol in the alphabet of
legitimate OO0 sequence characters (Appendix III).

test.rev Length: 389 Octokber 21, 1994 10

1

51

101

151

am

251

201

251

o rxwh oaasy,onk, w, do,  hev
Q0D VHG VTV VATYAYT ATCACTATTA
AATHTCTCA HACCATTACG ACAMCHTTG
CTACTCGATG AGGAMTACE VCRCCETCEY
GIGACGYTGC TETTEIGO0G GTOGG A
FTAFHAGTAL CAGTAGGAGS AGTAACAANT
TEETEATHIC COCCTOCGC ACCEA ATA AL

BCAGCAMZAR TYWETTATTSHT CATCHOCCGT

;15 Type: N Check: 3094

YTRCTETTOE TCTTCETAGT
TIGTGITAST KEWRCTHGAS
CTHOGCCTTC TCOGCOGTIG
ETTGTTATTC ATHARVARCA
TCTTTTTDAT TATGATAATE
LAVTECTCTT CRTCGTCATE

THCGGCAGE



FRAMES

% frames -RARe
Flot FEAMES for what sequence? Bacterial:EcoOmpa

Begin (* 1 *3 7
End ¢* 2270 *3 7

Mack rare codons at or helow vhat thresheld (* 0.0 *) 7 0.1

When vour LaseWriter attached to tiv07 15 ready, press <RFeturns,

Minimal Svntax: % frames [-INfilel=]Bacteria:EcoOmpa -Defanlt
Prompted Parameters:

-BEGIin=1 -END={270 sets the range of interest

Local Data Files:

-TR&NSlate=trans late, txt  defines start and stop codons
-MbEkl=ecoompa . mik maxks reglons of interest on the plot

Optional Parameters:

-4, shows all start and stop signals, not Just open frames
-B4Fe=ecohigh.cod micks rare codons according to codon frequency table
-THEeshald=0.0 sets threshold at or below which rare codons are shown
-IENs1t=2270 sets the mmber of bases per 100 platen units

411 GCG graphics programs accept these and other switches., See the Using
Graphics chapter of the USERES GUILE for descriptions.

-Flture[=FileName] stores plot Ina file for later inpunt to FIGUEE

-FONT=2 draws all text on the plot using font 2

-MLor=1 draws entire plot with pen in stall 1

-AChale=1.2 enlarges the plot by 20 percent {zoom in)
-HPaNEL0.0 moves plot to the right 10 platen units (pan right)
-YRar=10.0 moves plot up 10 platen units (pan upd

-PORtrait rotates plot 90 degrees



FRAMES output
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MAP

% map
(Lirear) MAP of what sequence 7 gémmd.Seq

Begin (* 1 *) 7 2181
End {* 11375 *3 7 2600

elect the enzyvmes: Type nothing or "*" to get all emzymes. Tspe "7

for help on which enzwmes are available and how to select them,
Enzymel ¥ * *)-

What protein translations do vou want:

a) frame 1 k) frame 2 ) frame 3
dy frame 4 e) frame 5 ) frame A

tithree forward frames  s)ix frames  olpen frames only
njo proteln translation ginit

Please select (capitalize for 3-letterd (% t *): 5

What shomld I call the output file (* gamma.map *) 7

MADDITE e e

Weiting .00 vv v o
MAF cooplete with:

Sequence Length: 440
Enzymes Choser: 216
Cntsites found: 116

CPU time:  00.91



MAP output

Hgal
Siml
Mlallll
Bzall |
Dsal |1
Mool [
atwl o
BzaHI | I Eleal
BapGl [ [ Ml BseRI |
Efal I [ [l MnlI | [T N R I S A
I I [ I [ I I
T T A T A AT GO A TG T AT T AT A A5G A5 AT A A5 C TACTA TCAC A8
B R s I e S e R S w1
I T T TR G T A oA TA s A T T TS TS T T TS GAT AT AT TTOG
a 4 P2 PDA MW GHTFEFTETETDES&S&TTI T B
LL Yo T&PWWVI 2 gQRETETLTILZSEQ A
[ 3 * 39 ERHOIZFHEO®S QO3 Y Y HEFP-
B R s I e S e R S w1
d G L 3 5 A MP*EVESEILAYI VL
] E*DLEREWPDN®*LPPTCTPE * % ¥ [
f S RTWY 3 HTMETCLLUWVLE® 3D C 4 -

FAEEEEEEEE SRR R R

Enzymes that do cut:

accl &lul drall Banl Ebvl Bocl  BroeRdl BEfal
Ezll Bmgl Epml EsaHI Bsall EszeRI Bszl BEsll
Bspl2Ral Bspi3I  BstEII ¢ ePI 1T CwiRI Ddel Ipnl
FEFEEE R R TR SR EEEFE T E TR e E TR TR FEFErEidiiriife

Enzymes that do not cut:

Aatll  Acelll acil af1I11 AfIIII fhdl alwl  Alw2Al
PR fApal ApaEl fApalll Apol Ascl Aral Avrll
Eael EamHI Banll Ehsl Brefl Eczl Bci¥VI Ecll
FEFEEE R R TR SR EEEFE T E TR e E TR TR FEFErEidiiriife



Select enzymes for MAP:

Type "*" to select all enzymes.

Type "**" to select all enzymes including isoschizomers.

Type individual names like "Alul" to select specific enzymes.

Type "?" to see this message and all available enzymes.

Type "??" to see the available enzymes AND their recognition sites.
Type "?A*" to see what enzymes start with "A."

Type "A*" to select all enzymes starting with "A."

Type parts of names like "Al*" to select all enzymes starting with "AL."
Type "~A*" to unselect all selected enzymes starting with "A."
Type "/*" to see what enzymes you have selected so far.

Type "#" to select no enzymes at all.

Press <Return> after each selection.
Press <Return> and nothing else to end your selections.
Spaces are allowed; upper and lower case are equivalent.



MAP optional parameters

Optiomal Parameters:

-B8F[=map. 5]
-OPEn[=20]
-CIRmlar
-LIHear
-PacGa[=82]
-WIDth=100
-THResletter
-MIEmatch=1
-3Ilent
-FEEFect
-4
- iPPend
-CUTters[=1n]
-WONCTITters[=1fn]
-ECTTters [=1n]
-MINSi telersh
-OVE thang=0
-MINChn t5=2
-MAn ts=2
-0 e
-EiClnde=nl, nl
-BOT tom
-YERtical
-MOCUT ] ine
-MORED ] ine
-M0ECALe] ine
-MOCOME line
-T4Ble

- BOE tbvenzyme
-MOMON tor
-IDETMmarv

names the BSF mtput file

translates only in open reading frames [minlmum OBF length]

treats the sequence as clromlar

treats the sequence as linear (defanlt)

adds form-feeds to keep clusters on a single page

sets display width to something other than 60 bpfline

uses threg-letter amineo acld codes to show translation

finds restriction s1tes with ome or fewer mismatches

finds translationallw s1lent potentlal restriction sltes

firds only perfect svmbol matches hetween slte and sequence

firds "overlapping-set" matches

appends enzyme data file to vomr output

writes enzyme data file with emzvmes that did cut

writes enzyme data file with emzvmes that did not cut

writes enzyme data file with emzvmes that were excluded

selects enzymes with 6 (or more) bases In recognltion site

selects anly blunt-end cutters (5" for 5', "3 for 29

shows only enzwvmes that cut at least 2 times

shows only enzwmes that cut no more than 2 times

shows only enzwvmes that cut once

doesn't show enzvmes that out between bases nl and =52

shows both forward and reverse strand cut points

displars enzvme names wertically ower cut points

suppresses line of ' characters showing cut points

suppresses the sequence display

suppresses the scale line

suppresses the complement sequence display

shows the map a5 a 115t of cut positions, sorted by position
sorts table ontput first by enzwme, then by cut position

suppresses the screen monltor

SUppresses the SCreen summary



TRANSLATE

% translate

TRANSLATE from vhat sequence 7 gamma.seq That 15 dene, now would you like to:
Begin (* 1 *3 7 2179 ) 4dd another exon from this seguence
End {(* 11375 *1 7 2270 By 4dd another exon from i new segquence

Bererse (F No *) 7 )
Cy Translate and then add more zenes from this sequence

Fange begins AT and ends GCAA%. Is this correct ¢* Yes *) 7 D) Translate and then add more zenes from a new sequence
That 15 dome, now would wou like ta: Wy Translate assembly and write evervthing into a file
4) Add another exon from this seguence Please choose one (* W *): a

By 4dd another exon from a new sequence .
Begin (* 1 *) 7 3502

) Translate and then add more genes from this segquence End (* 113?5 ::' : 3630
DY Translate and then add more gzenes from 2 new sequence Reverse (% No %)
W) Translate assembly and write everything into a file Range begins CTCCT and ends ACTOA. s this correct (¥ ¥es *) ¥
Please choose ome (* W *): a That 15 done, now would wou like to:
Begin (* 1 *3 7 2303 8 Add another exon from this seguence
End (* 11375 *3 7 2615 By Add another exon from a new sequence

Reverse (% No *) ¢ .
) Translate and then add more genes from this sequence
Range begins GOTCC and ends TCAAG. Is this correct (* Yes *) 7 D) Translate and them add more genes from a new semence
Wi Translate assembly and write evervthing Into a file
Flease choose one (% W *):

What shomld I call the output file (* zamma.pep *) 7 geammd .pep

B



TRANSLATE output

OUTPUT

[ Brevicous | Top | Next ]

Here is the output file geamma pep:

| 144 SEQUEMCE 1.0

TEANZLATE of: gamma.seq check: 6474 from: 2179 to: 2270
and of: gamma.seq check: 74 from: 2393 tao: 2615
and of: gamma.seq check: #74 from: 3502 to: 3630

generated svmbols 1 to: 148,

Hmnan fetal heta globing & and & gamma

from Shen, 3lightom and 3mithies, Cell 26; 191-203,

fnalvzed by Smithies et al, Cell 24; 345-353,

ggammi.pep Length: 148 October 5, 1993 12:59 Type: P Check: o924
| MSHFTEEDE& TITSLWGEYN VEDAGCETLE FLLVYYPWT( EFFDSFGNLE
51 SARATMRIPE VEAHSKEVLT SLODAIEHID [LEGTFAQLS ELHCDELHVD

101 PENFELLGNY LVTVLAIHFG KEFTPEVOAS WOEMVTGVAS ALSIRVH*



MAPSORT

MapSort finds the coordinates of the restriction enzyme cuts in a DNA sequence and sorts the fragments of the resulting digest by size.
MapSort can sort the fragments from single or multiple enzyme digests.

EXAMPLE

[ Frevicus | Top | Next ]

Here is a session using MapSort to identify all of the restriction sites and restriction patterns for all the
enzyme digests of phr322:

% mapsort -CIRcular
(Clrcular) MAPSCRT of what sequence 7  GenBank: SynpBR322

Begin (* 1 *) 7
End (* 4361 *) 7

Select the enzwmes: Type nothing or "*" to get all enzvmes, Type "7"
for help on which enzwmes are avallable and how to select them,

Enzwvmel * * *):
) -DIGes t sorts the cuts for all the enzvmes together In one digest
UWhat should I call the output file (* sympbr322 mapsort *) 7 Tifear treats chosen range as linear {default}
VEDDINZ e er e -PLésmid mikes output suitable for displavy by PLASMIDMAP
-FRAGEnt 5 mts "hlocks" not "ticks" Into the PLASMIDMAR lakel file
B -WEIEe suppresses the report of fragmemt sizes In your ontput
-MI3match=1 finds potential sites with ame or fewer mismatches,
-3ILemt finds translationally silent potential restriction sites
-PERFec: t looks omly for perfect matches
-4IT, does an "overlapping-set" map
- 4PPend appends enzvme file and translation table to vomr output

-CMTters[=fn]  writes enzwme data file with enzymes that did cat
SWONCTITters[=fm] writes enzvme data file with enzvmes that did not cut
-ECTTters[=fn] writes enzwme data file with enzymes that were excluded
-MINZiteler=f  selects enzvmes with & (or more) bases in recognition site

-OVE thanz=0 selects onlw hlunt-end cutters ("5" for 53, "3" for 3"
-MINChn t5=2 shows only enzymes that cut at least 2 times

-MATC t5=2 shows only enzymes that tut no more than 2 times

-OHCe shows enzymes that cut only once

-EiCInde=nl,n? |suppresses enzymes that cut hetween bases nl and 2




What to do next?
The predictions by these programs is just that: a prediction.

NEVER TRUST A COMPUTER!



Exercise 105-06-1

Programs used in this exercise:
(1) Sequence manipulation — reverse=
(3) ORF Searching — frames =, map =, translate =
(4) Mapping (restriction sites) =
— map (-minc, -maxc), mapsort(-exclude, -digest),
mapplot, plasmidmap
(5) Mapping (transcription factor) =
— map(tfsites). =

Sequences used in this exercise:

+ fetch 218853 (C.elegans mRNA for capping protein alpha subunit.)
cds:10-858

+ fetch x03795 (Human mRNA for platelet derived growth factor A-chain,
PDGF-A) cds:388-1020.
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(1) Store fragment sequences;

(2) Recognize overlapping sequences and create aligned assemblies,
called contigs;

(3) Display, edit and output the contigs for further analysis.

A
O]

v

Contig1 3

v

4

v

Contig 2

A

— N

Consensus

Assemble overlapping fragment sequences from a sequencing project.
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BioEdit iz abiclogical sequence alignment editor written for Windows 93/908/NT/2000/XP/7.
An sntuitive multiple docoment interface with convenient features makes alignment and
manipulation of sequences relatively easy on vour desktop computer  Several sequence

BioEdit_zip
(Full install)

manipulation and analysis options and links to external analysis programs facilitate a working
environment which allows you to view and manipulate sequences with simple point-and-click
operations.

Bug Ti=es | changes

BioEdit
General information

BioDoc.pdf
(pdf format help doc)

View Screenshots

BioEdit's features include:

. Several modes ofhand alignment . ENA comparative analysis tools

. Automated ClustalW alignment . Graphical matrix data viewing tools

. Automated Blast searches (local and WWW) e Shaded alignment figures

. Plasmid drawing and annotation . Translation-based nucleic acid alignment
. Accessory application configuration . ABI trace viewing, editing and printing

. Festriction mapping . Customizable ... other features

Note: BioEdit 1s no longer being regularly maintained. and the
documentation is out of date and no longer maintained. BioEdit is free for
use by any and all interested parties, but is supplied as is. Users must agree
with the terms of the license.

Cltellnecom o Be updated on Current version 7.2.5

e

Citeline

the softwars Last updated 1271172013

Enter disease, therapy or topic and click Search: 2) Tips you use! Tom Hall

Themas HallWabboti com

———— |
“Boue® Copyneht © 1999 Caredata com. Inc BioEdit
Software
Informer
ENazeP databazee EeadMhle file See soreen shots Accezzory applications Multi-file download email Tom
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¥ BioEdit Sequence Alignment Editor - O

File | Accesory Application RMA  World Wide Web Options Window Help
MNew Alignment Ctrl+M
Open... Ctrl+0

Open motif descriptor

MNew from Clipboard

Retrieve sequences from GenBank or GenPept

Encrypt file with a jpg image and encode into proteins
Mew Text

Open As Text

Run script

Batch ABI ta SCF Trace File Conversion

Batch Export of Raw Sequence Trace Data

Batch Export of (artificially) Reverse-Complemented Raw Sequence Trace Data
D\DesktophMigerian Bulinus\Migerian Bulinus alignment-C\W.aln

CH\Users\Tang'AppDataiLocal\Microsoft\\Windows\Temporary Internet Files\Content. Outlook0365Y QWU \Migerian Bulinus alignment-C\W.aln

Exit




ASS02

Download EX105 _6Seg.exe
Decompress the file
-> Seq01.txt - seq10.txt

Use BioEdit to assembly the sequences.

Q1: What is the correct order of the assembled sequence?

Transfer the assembled sequence to GCG

Q2: ldentity putative protein coding region

Q3: Is there any potential regulatory elements upstream of the gene?
Q4: Export the amino acid sequence

Q5: What is the identity with the human homologues protein?

E-malil the ANSWER as attached files to
--petang@mail.cqgu.edu.tw. before 12:00 26 Oct 2017
rfl - 5 ¢ ASS02 bioinfo — (Ei5F)
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