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The Automated Gene Caller
(1.e., Glimmer)

What does an Automated Gene Caller do?
» Scans all nucleotides in a genome.
» Looks for “punctuation marks” that determine where

genes start and stop (i.e., regulatory sequences that
define where genes begin and end).

5 ~5-15 nt's

= i
TTGACA TATAAT -
?_-Ir_ g Gene
-35 i -10 regi
region region aTa
‘ , CfG
Start codon
Core promoter

(RNA polymerase)

Courtesy of KM Scott



The Brilllant Student
(You)

What will you do?

Double check the work of the Gene Caller.
v' |Is there evidence supporting proposed start codon?
v' |Is there an alternative position possible for the
start codon?

Examine all six reading frames.
v’ |Is there a novel open reading frame (ORF)
missed by Gene Caller?



Let’'s get started with the first task:

Verify the position for the Stall'l COdon



In the IgACT Lab Notebook... ,\ Img-act

collaboration tod

Basic Information Module

o Module Ihstructions

IMG Gene Object ID

ga to the IMG Gene Details page for the proposed gene
enter Gene Object 1D (010

2501578154
Cluick link to Gene Details page far assigned gene (enter URL) /

hittp: Sfimo i doe. gov'cgi-hinfedufmain. cgi?section=Geneletail &page=geneDetail&gene oid=2501578154

DNA Coordinates

Recall:

You previously entered the
DNA coordinates set by the
automatic Gene Caller.
This information was found
on the Gene Detalil page.




Gene Detail Page in img/edu
l img/edu /\' ) \ INTEGRATED MICROBIAL GENOMES

Wi Home Find Genomes Find Genes Find Functions Compare Genomes Analysis Carts Using IMG

Zene Search | BLAST | Phylogenetic Profiers

L oaded.

Gene Detail

Fene Information

Eidence For Foaetion Predicions Keep the Gene Detall page open

Sequence Search

Exiene Scoummce Sesch In separate tab while working

MG Sequence Search
Homalog Display

(Gene Information

Gene Information

Gene Ohject ID 25006807069

Gene Symbol

Locus Tag PlimDEAFT 1 9450

Product HName Uncharacterized anaerobic debvdrogenase, COG3383

IMG Product Source CiOG3383 =
Genome Planctomyces limnophilus DSM 3776 ScrO” down
DNA Coordinates 2111568 2113793 (W 222 dhm

Scaffold Source Planctotnyces linhophilus DM 3776 - PlimDRAFT 4083246 C168 (54230250

IMG ORF Type

GC Content 0.58

External Links

Fused Gene Mo

Fusion Component [x]

Protein Information

Arming Arid Sananra | ancth | 7d 125



Evidence For Function Prediction

Meighborhood

Z0ETRS2 2092652 2097652 2102652 2107652 2112852 2117882 2122852 2127852 2152652

X [k X1 S <] GO L O A 14

red = Current Gene
areen = Positional Cluster Gene in the same KEGG Pathweay as the Current Gene

L CEISPE artay .
[Sequenn::e Viewer For Alternate OFF Search « “CIle” here
T eI P e W el COr e Iy e

Chromosotne Viewer coloted by GT percentage




[ = : w INTEGRATED MICROBIAL GENOMES
l Img/3du ,\- " \ 2 EDUCATION SITE

(%l Home Find Genomes Find Genes | Find Functions Compare Genomes | Analysiz Cartz zing MG

Select the region of interest:
100 bp upstream and downstream
of the original ORF coordinates.

Sequence Viewer

Meighborhood 252 frame translation with putative ORF

-100

for gene nid=2500607 069 o +100bp Let’'s look at the

2111568, 2113703(-) # A nucleotides that

Lhcharacterized cmaerobic de A : 3 I ORF are around

Select gene ; -100bp _our gene of
[Fo0 interest

S 3
e®
T 'r*ﬂ"\&

Select minimmm ORF size:

[a0 : : :
m\ Use 80 amino acids as standard ORF size.

Output Format: Remember 3 nucleotides code for 1 amino acid!
C Tet ™ Graphics

Subimit Feset

The “Graphics” option will allow
us to look at the actual
Click! sequence. This helps us
complete the first task.



After you click submit, you will see
something like this:

l img/Edu '\' A'e, INTEGRATED MICROBIAL GENOMES

Find Genomes | Find Genes Find Functions | Compare Genomes Analysiz Carts | My I =ing MG

Sequence Viewer Loaded

Meighborhood six frame translation with putative OFF's shown below
for gene oid=25008070462

2111565 21137930

Lhcharacterized anerobic dehydrogenase, (0G3383,

Q - indicates potential start codon region.
indicates possible Shine-Dalgarno region,

Fl W e E C e L F & W e E N c 3 b W I C b 3

F2 e & D v e c L F e e E I FiS E FiS L 3 W L L
F3 = 8] M W WV & c L e e E L L E E S L F F 3
GO G0 G061 60 52 A0 52 5T 52 57 57 57 57 57 5T 57 57 57 57 57 5T 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 5T 57 57 57 57 57 57 57 56 56 55 54 53 54 53

_FFH-‘-"'_‘—"""“-\.._,_‘_._,_..._,_

e

2111482 T.GG.GG.CA.GATGTG'GGTTGCCTGCCTGGGGGGAGAHTTGCTCGAGCGTTATCTGTTCTTCT

2111468 A CC CC G TCTAC A CCCALMCGGAC GG ACCCCCC TC TTAAC GAGC TCGC ALATAGACALGAALAGS

GO A0 40040414044 40dE 4343 4045454544445 4T 44T 4 4G4RS AT 4E 44T AT 4T 4T 4343443434343 43423434343 44 44 4540 4T 46 47
Fa F C I H T & 8] E F F 3 H 3 3 E * E H K
F3 F i 3 T F 8] E e F F L I & E & M L T E E

F4 F L H F N e & Q F 3 F Q E L T I 8] E E



HOW AM | SUPPOSED TO READ THIS??

Deciphering Sequence Viewer in Graphics Mode

- . INTEGRATED MICROBI
l Iﬂlg/&du /\- . ‘\ EDUCATION SITE %

I Hame Find Genomes Find Genes Find Functions | Compare Genomes Analysis Cas My I G Uzing MG

Sequence Viewer Loaded

Meighborhood six frame translation with putative OFF's shown below The n UCIeOtlde Seq uence
for gene oid=25008070469

2111568..2113793(-) Is high"ghted in gray

) Lhcharacterized anaerobic delpdrogenase, COGI343,
This tells us

about GC

. . Q . indicates potential start codon region.
content in this indicates possible Shine-Dralgarno region,

part of the
Fl w &) o iZ e L F A W e E M b w I C b g
genome' F2 &) iy i W e C L F e ) E I iy L g v L L
% Fi ) 0 M w i A C L ) e E E E A L F F g
e 60 60 6160 50 60 58 57 58 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 5747 /7 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 57 56 56 55 54 53 54 53
e e I
™
— l/ /forward Orientation
2111468 TGGGG-:AGATGT@G@TTGCCTGCCTGGGGGGA LATTG strand depends upon
il Wty Gl | com mom dim o min ] mmen nd '_"l >—Whetheryour
DNA 21114828 JLCCCCGTCTA‘CA‘C'CCAA'CG'GA'CG'G&CCCCCCTCTTAEC\ eneis on the
. GC 404030404 1404245 42434343 434343434343 43 434343434343 4343 434343434343 4343434343 reverse g9 d
coordinates HOUET g W o8, g B P s M strand +or - stran
Fi F iy g T F Q R e F P L I —

F4 F L H P H ) & 8] F 3 F 8] E L T I 8] E E



WHICH STRAND IS MY GENE ON?

Example of plus strand gene orientation: DNA Coordinates

Find this on the Gene Details page for the proposed gene.

enter coordinates

Evidence For Function Prediction

Heighborhood

S246697 2251697 S256RAT S2e1697 S26ERAT 2271697 2276097 2251607 S2866A7 2291697
- [ > o > >

1< <1 <] < $_ 1< ¥ Kl 4 <_41< 1 1 4 4] K14

ted = Current Gene

Example of minus strand gene orientation: DNA Coordinates
Find thiz on the Gene Details page for the proposed gene.

enter coordinates

. . . . v 2111568, .2113793 () (ZZ2Z6hp)
Evidence For Function Prediction e e
Meighborhood
2037652 2092652 2097652 2102652 2107652 2112652 2117652 21226e52 21276eS2 2132652
X e rram'ennl  eaareml 14K 11

red = Current Gene



HOW AM | SUPPOSED TO READ THIS?? o

Deciphering Sequence Viewer in Graphics Mode

Review single letter codes
for amino acids!

- INTEGRATED MICROBI
¥ img/edu "\ - A e T oBA

Find Genomes | Find Genes Find Functions | Compare Genomes Analysis Cas | My I G

i Uzing MG

Sequence Viewer Each row above (or below) designated

DNA strand represents a different
Meighborhood six frame translation with putative ORF's shown

For gene_oid=2500607069 translational reading frame
2111568, 2113793(-)

Lhcharacterized anaerobic delpdrogenase, COGI343, > am | no ac | d s corres p on d | n g to

| codons in nucleotide sequence
6 @#cates putmﬂﬂ stq.tt codon region, Sh|fted by one base

e indicates possible Shine-Dralgarno region,

AA results from
forward DNA strand

(F1, F2, & F3)
211468 TG GG GC AGATG T GG T TG CC TG C TG GGG GO AGAATTGCTCGAGCGTTATCTSTTCTTCT
: wal s meg S omn ool mer s B mawsdd| somsssnawsomest sowssmniavaissa sevarnBaimnad] sas
2111468 ACCCCG TC TAC A CCC A ACGGACGGACCCCCC TC TTALC GAGC TCGC AATAGACALGALG
o A0 4030 4041404245 42454543 434343434343 45434343454343 434343434343 4343434343434345434343434345434543434343434544444546474647
AA results from Fa

reverse DNA strand Fa
(F4, F5, & F6) F4




Helpful tools to keep handy while deciphering!

Insert table of genetic code and table of single letter abbreviations for amino acids

Initiation frequency in E. coli: AUG > GUG > UUG > CUG
Stop codons: UAG, UAA, UGA



More on... Deciphering Sequence Viewer in Graphics Mode

Gene expression pathway: DNA —> RNA —> protein.
We are interpreting the protein sequence directly from the DNA, rather than RNA.

START CODON
When you scroll
;.12 PR Lc Cv RE TP RA vY CA PR ER Es CA F HM ES LW vY SQ ¢ Overeachz?
F3 4 ¥ s ® P R M P G G ¥ R 5 * A G I nucleotide
£ 54 50 56 523 53 56 50 50 58 56 56 56 50 34 54 54 56 56 50 50 54 52 50 53 52 54 56 58 60 58 5500 58 55 58 58 58 55 58 55 6060 5300 53 6062 6062 26060 53 58 60 53 58 56 DNA Coordlnates

for that position
appear above or
below the strand.

T T~ e~ T T

2111528

2111528

(' 4644 44 4247 44 44 44 4244 44 44 44 46 46 46 44 34 44 44 4643 5043 4046 44 4240 42 424042 42424242 4242424040 4

F& E A T D F e} 3 I e} P P T E On forward

F5 E o] T 5 G 4 ¥ 4 E L L 4 DNA strand:

F4 G g H E ki E T H G g 5 H _
GREEN is
flanking DNA

*= STOP CODON (100 bp).

F1 L v Q G L E E ] E ] G .

F2 5 ¥ K & C 4 i N i K G G BLACK is DNA

F3 E T E L 4 F 5 T 5 E E v sequence of

[/ Gl Gl 53 58 58 58 56 56 56 56 56 56 58 56 56 3360 62 62 62 62 62 62 60 58 58 58 58 53 53 58 50 50 60 58 58 58 50 52460 A0 62 60 62 62 64 62 6N A0 53 56 54 54 54 54 54 56 58 56 50 Origina| ORF

211378 CTC G TAC A A GG C TTG CGO C G TCAACGTCAAGGGAGGTGCGGA QTG L

2113748 GAGCATGTTCCGAAC GCGGCAGTTGCAGTTCCCTCCACGCCTCAC TTA
3 404042424742 44 44 44 44 44 44 4244 44 4240 5 3E 35 35 I 35 4042 424242 424242420 - B

- ¢ R ¥ L 5 4 G D ¥ D L gGTARTand STOP CODONS determined by Gene Caller for

ﬁ . E TY . L . A KQ . A . Tt . T the your gene are in red font (or located at green/black
color font transition in DNA strand). Note they are both on
the same DNA strand & polypeptide sequence.

CTGCGCAAA



More on... Deciphering Sequence Viewer in Graphics Mode

Yellow denotes
possible alternative
start codons.

C W E F & T & E E 3 & F M 3 W T Q K N
& W 3 H F E M F = ) W E 3 s & e I E I T
S0 58 58 56 56 50 58 50 56 56 56 54 54 54 56 56 56 50 54 52 50 52 52 54 50 50 60 58 58 60 58 58 58 58 58 58 58 50 00 60 58 60 55 00 62 60 62 64 62 62 60 60 528 53 60 58 58 56

Cyan denotes
candidate RBS
(Shine-Dalgarno
Sequences).

& E

F5
F4

Fl

— \/_/MJM

GC TG TG TCGAAC CC G G TATGCC O GGAGGAGTGC G TTCATGAGC TGO TATCAGGATAL

seea [feeea e s afeaaat e ss [feea s ssss|fasssiassa|fessaiasaal|iaas

CCAaCAC AGC TTG OGO GO ATAC GGG CC TC C TCAC G CALAGTACTCGACCATAGTCCTATT

4424244 44 4442 4 A 4 A 40 4G 40 4 4 4 44 4G 42 A0 42 43 40 44 4240 42 42 4042 42 42 42424242 4240 40 42 40 42 4033 03T IO 3T IH 404042 42404242 44
& T &) F &) E I e P F T E E H & F I L I

E ] T 3 e & ¥ & E L L & H M L 0 T R 3 L
3 H E ¥ E T H &) 3 3 H T 2 3 3 T L P T

W Q e L E E Q E Q ) E C e v M I L & F
T K A C & W H W K T ) & E & I L T E F
k T k L A F 3 T 3 E E W E 3 E T s E W 3

GO0G0 53 53 53 58 50 56 56 56 56 50 58 56 56 58 60 62 62 62 62 62 62 60 50 58 58 58 58 58 50 58 5860 58 58 58 56 S5 60606200 02 62 64 62 60 60 53 56 54 54 54 54 54 56 58 56 56

Recall: Each row corresponds to "
. . . m m
the amino acid sequence derived

from possible reading frames. GCTTGCGCCGTCAACGTC AAGGGAGG TGO GGAGT G AATATTGACGCGTTT

2113748 GAGCATGTTCCGAAC GCGGCAGTTGCAGTTCCC TCCACGCC TC AC TTATAACTGCGC AL L

o AD40 4247424244 44 44 44 44 44 4244 44 42 40 30 30 TE I I0 I040 4240 40 42 42 42 4240 42 40 42 42 42 44 42 4040033 40 35 35 36 30 40 40 42 44 46 46 46 46 46 44 42 44 44
Fa ) R K L ) F1Y e D v D L 3 T R L 3 T Q K T

Fa E b L iy Q F1Y T L T L F F A b H I H v K K
r4 T C P K K R & R & F L H P T F I b F1Y H

RBS = Ribosome Binding Site = Shine-Dalgarno Sequence

> Always on SAME DNA STRAND AS THE START CODON



Remember: To initiate protein synthesis (translation),
the ribosome interacts with the Shine-Dalgarno sequence
In the MRNA immediately upstream
of the proper start codon

Insert WebLogo of E. coli ribosome binding sites and start codons
from http://molbiol-tools.ca/Motifs.htm

Reference: Figure 1 in Schneider and Stephens (1990)
Sequence logos: a new way to display consensus sequences.
Nucleic Acids. Research 18: 6097-6100.


http://molbiol-tools.ca/Motifs.htm

Decision Tree

* The following slides contain a Decision Tree to aid
In decision making as you proceed through the first
task of this module.

« All of the steps provided in the tree will be
elaborated upon throughout the presentation.

 The tree should act as an outline to help you map
out your plan of attack!



Find your original start codon.
Highlighted Yellow and Red Text.
Does it have a Shine Dalgarno Sequence 5-15bp upstream?

Cyan denotes

candidate RBS
(Shine-Dalgarno 4 ¥
Sequences).

3

E M F e e v E 3 & 4 e I E I T

A6 58 558 56 50 56 55 56 56 56 56 54 54 54 56 56 50 56 54 52 50 53 523 54 50 58 a0 55 5560 55 55 55 55 53 55 55 55 00 60 53 60 55 00 62 60 62 64 62 02 60 60 53 53 60 55 55 56

/—MWM

21115328 CC G C TG TG TE G A AC C C G O G TATGE C C GG A G G A G TGO G TTCATGAGC TGGTATCAGGATL A

2111528 GGCGACACAGC TTGGGCGCATACGGGCCTC

]
F& E i T D F
F5 E Q@ T
F4 G s H E ¥
~5-15 nt's 3
>
ATG Gene
TTG
GTG
CiG
Start codon

BT N e e e e T e
TCACGCAAGTACTCGACCATAGTCCTATT

A6 44 44 4T 40 44 44 44 4044 44 44 44 46 46 46 44 44 14 4446 45 50 40 45 46 44 4240 42 B0 4042 4242 4242 42 42 42 4040 42 40 43 40 33 40 3536 35 30 4040 4242 4042 4244

e E I e F X T E E H & F I L I

10 bases apart

Recall: Start codons should occur
about 5-15 bases downstream of
the Shine-Dalgarno sequence (RBS)

OID 2500607069



Find your original start codon.
Highlighted Yellow and Red Text.
Does it have a Shine Dalgarno Sequence 5-15bp upstream?

The DNA coordinates should have been recorded in
your lab notebook as part of first module. Provide a
comment in current module indicating the original

coordinates are likely correct.

Task #2




Recording results in your Lab Notebook

..,/.'\ ""g;ﬁagt i Scroll down

Alternative Open Reading Frame Module

o Module Instructions

go to the IMG Gene Details page for the proposed gene
Froposed DMNA coordinates

Explanation of choice

explanation




Recording results in your Lab Notebook

Alternative Open Reading Frame Module

e Module Instructions

1- Enter original DNA
go to the IMG Gene Details page for the proposed gene coordinates with an

explanatory comment
Proposed DNA coordinates P y

_____________________________________________________________________________________________________________________________

No change from original DNA coordinates recorded for/first module:

3948986, .35951211 (+)

Explanation of choice

The original start codon for the ORF identified by automatic Gene Caller has
Shine-Dalgarno sequence (CGGAGG) 10 bases upstream of the start codon (AUG).

OID 2500607069



Find your original start codon.
Highlighted Yellow and Red Text.
Does it have a Shine Dalgarno Sequence 5-15bp upstream?

The DNA coordinates should have been recorded in
your lab notebook as part of first module. Provide a
comment in current module indicating the original
coordinates are likely correct.

In the same reading frame as the
original start codon, is there an
alternative start codon upstream of

Task #2

the original proposed start codon?

**Only inspect up
to 100 bases
upstream of the
original start codon




Note there are NO stop codons

Possible alternative

between the original start codon in F2 with

& proposed alternative

start codon in F2 14 bases upstream

Fl il & E T E K A v 8 F 3 E T z 3

F2 & E e 8 K ) e M 3 N L i s P s L 3

F= 3 E Ip E E M s [ F T F H E L C E

£ 525253 54 53 54 53 54 5 54 54 54 54 54 54 54 54 54 54 54 54 54 3 54 54 54 54 54 54 54 5404 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 53 54 53 5251 53 51
I e "'\-\%

v \l' 1/

561109 GO AGOC GAGGAC AGAL AL AT GGCATGTCCAACC TTC TTGAGAALGC CGCACCGGCTCTGTC

3551109 CGTCGCTCCTGTCTTTTTACCGTACAGGTTGGAAGAACTCTTTCGGCGTGGCCGAGACAG

£ LEEEEYE LT O EVEVEYELELENEVELVELELELENENVEVEVELELVEVEVENELVELE LV EVEVEVEVELELELVENEVEVELELELEVEVEVELE L LELENEVELE LT N LR M R

Fa o E F [ F F F M o L E E 3 F & F:! G F:! E D

F5 & L W 3 F H C T T e E 8 3 L E W F E T

F4 L 3 3 L F I F:! H z W K K L F z C E 3 8

Fl E e W € T = v € ! = T K F E M 3 F e E

Fa K & L E F E 3 E L E 3 3 3 L K I E L & N

I'a

o

3561169

3561169

o

Fa

F5

F4

OID 2500608365

Original
start codon with
NO Shine-Dalgarno
sequence upstream

Not highlighted red;
Must examine green/black
transition in DNA sequence

Shine-Dalgarno sequence

Note Met is
in same frame
as original
start codon

Note Leu is in
reading frame 2



Mo

Does it have a
Shine Dalgarno
Sequence 5-15bp

upstream?

Y
Is there an alternative
start codon downstream
of the original proposed
start codon in the same

reading frame?
\ /

| **Only inspect up
to 100 bases

downstream of the
original start codon

Scroll over the first nuclectide
ofthe new start codon to
obtain the coordinate value.
Recordin lab notebook.




Original
start codon with
NO Shine-Dalgarno
sequence upstream

Fl H F W E K L L E L E E 3 E E k W A M

F2 I L F E K T 3 W & ) E ‘ilil 3 I ! L F I

| 4 F C 3 K E F F F E W W i 4 T E C Q 3
o GO G0 53 53 53 50 50 58 56 56 58 58 50 54 52 52 54 52 52 52 52 54 54 56 54 52 52 52 52 52 52 52 52 52 4 54 52 5254 52504040 4040404047 40 50 50 50 50 50 52 54 56 54 54

M

CATTTTGTTC GALAAGACCTCCGTTTGAGAGTCC GG TCGTATGAGCGACGCGTTGCCAALT

2113750

Note Met is in
reading frame 2

113750 G T AAAACAAGCTTTTCTGGAGGCAAACTCTCAGGCCAGCATACTCGCTGCGCAACGGT TA
LI 4040 4242424244 4244 44 4242 44 4042404040 404040 4040 44 40 40 40 40 40 4040 40404040 404040 48 4043 S0 5L 51 51 51 51 51 53 51 50 50 50 50 50 48 46 44 46 40
F& G W ¢ E F L & &6 ¥ § L G T T H 4 ¥ E O W
Fs M £ ¥ & F ¥ E T © § D P R I L 5§ 4 W & I
F4 " ¥ T ® F § R R K L T ®E D ¥ § E E T A& L
Fl H E 4 § E §$ 4 R S§ 4 6 E L R I & L R A& A _
F2 T R P L 8§ Ll ¢ o L L E ¢ F G & v o3 i P P Note Leu is
F3 E el L * ki K I C WK 4 5 D R g P R R L in same frame
[E]W 54 54 52 54 56 56 58 58 60 60 55 60 59 58 56 58 59 60 580 60 60 55 60 55 56 56 54 56 56 54 56 58 58 56 58 58 58 56 56 56 56 56 54 54 56 56 56 54 56 56 58 58 60 60 60 62 62 62 62 as Orlglnal
——T start codon
R, T
2113310 CAC GAGGCCTCTOAGTC TGO CAANATC TGO TGOAAGGCTTCGGATCGGTCTCCGCGCCGCC
2113810 GTGCTCEGGAGACTCAGACGTTCTNGACGACCTTCCGALGCCTAGCCAGAGGCGCGGCGG
o AGAGAT 4644 44 424740404240 424744 4242 4042404040 4240 42NS 44 45 44 44 45 44 4742 44 424747 44 44 44 44 44 46 46 44 44 44 46 44 44 424240 4040 32 38 38 38
F& D R 1 E o T| @ L F 4 E § R D G E R
Fs v O L| © B C s ®P K P D T E A G G
F4 « 5 |a E AL P L & E I P E E A &
Possible alternative Note there are NO stop codons

OID 2500607070

start codon in F2 with
Shine-Dalgarno sequence
10 bases upstream

between the original
& proposed alternative
start codon in F2



Does it have a
Shine Dalgarno
Sequence 5-15bp

upstream?
| S

Scroll over the first
nucleotide of the new start
codonto obtain the
coordinate value. Record in
lab notebook.

No



For genes with possible alternative start
codon...It’s time to BLAST!

« BLAST your results:

— Construct a “revised” protein sequence in FASTA

format (add or subtract amino acid residues in proper reading frame
to reflect new start codon position then copy/paste into lab notebook).

— Submit as query for a BLAST search of NCBI
database (Genbank, SwisProt).

e Your results from BLAST:

— Compare results from original blast search with

those from new blast search.

« Determine if statistics have improved.

— REMEMBER: higher bit score, lower e-value, higher % identity and/or
longer alignment length are all good arguments that the alternative start
codon is a better choice



Create new headings & boxes for entering amino
aclid sequence in FASTA format for ORF with
alternate start codon

Alternative Open Reading Frame Module

e Module Instructions

1- Add headings and
box in lab notebook

go to the IMG Gene Details page for the proposed gene

Protein Sequence for ORF with Alternate Start Codon

Construct this from Seguence Yiewer on the Gene Details page for the proposed gene.

enter A4 FASTA format L 2- Copy/paste modified
¥ protein sequence into box

>0ID 2300608365 Flp pilus assemwbly protein TadC with alternatiwve start codon
MENLLEEAAP AL S KALEPESELES OLEIRLANAGFHEP OAPMIFLATETV C LV GLVL L GMYRYGTTOAGL T
TLITAAGAGEILPEGVLAYL ISEREQATFLOLPDVLDLL VY CVEAGLGLDAGLERVAEEL KD TAPE ICGELAMC L
QL OMGENERDMLHDLGWVRTGY D DWEATL VA TMIQADEF IS TAQAT RVOS DSMEVERROIAEEEAQE TAVOML F PV
IFTFPIFVVLVEPAATEMMDOTLLNER

*NOTE highlighted portion was added to the original amino acid sequence
since the alternative start codon (AUG) is located 26 residues upstream
of the original start codon (UUG, which encodes Leucine) OID 2500608365



NCBI BLAST can be accessed from
lab notebook link

Sequence-based Similarity Data Module

e Module Instructions

BLAST

go to http:/Awww .ncbi.nlm.nih.gov/blast <




BLAST Results for ORF with original start codon (Gene Caller)

:=-|_ ref |[NP S669581.1] E secretion svstem protein TadC| [Fhodopirellula baltica 3H 1]

l:Em.}]:ulEADTALEES.lI probahle secretion system protein TadlC [Fhodopirellula baltica

Length=328

GENE ID: 1721454 tadl | secretion system protein TadC v Compare hits
[FEhodopirellula baltica SH 1] (10 or fewer PubMed links) from morganism
|S|:|:|re = 263 bits iE?li, |E1-cpec:1: = lE—EEl Method: Compozitional matrix =

[Tdentities = 13a/227 (G6%)|, Positives = l6G/227 (74%), Gaps = 0/227 (0%)¥ Are statistics improved
for proposed ORF?

Query 1 LEIRLANAGFHIPQAPMIYLATETVC LYV LY LGGGLGMYRY GTTQAGLTTLI TAAGAGE

I+ +L NAGF  AP+I+ T+ VC VGL+LGG G G TQ + L+  GF > If yes, enter data
Shict 102 LREELINAGFRRESAPVIFELIOLVCTGVGLMLGGVTGAVLDGLTUGMIIELLLGNIGGF into notebook

BLAST Results for ORF with alternative start codon proposed by student!

}r'rEEII-IP aee951.1 E secretion svstem protein TadC |[[Fhodopirellula baltica 3H 1]
emnh | CADTA5453. ] | led probable secretion ayvstem protein TadlC [Bhodopirellula bhaltica

| Length=3:28

GENE TD: 17391454 tadlC | secretion system protein TadC
[Fhodopirellula baltica 3H 1] {10 or fewer PubMed links)

ISE:DJ:E = 271 bitzs [(694])|, |Expect = SE—TlJ Method: Composzitional matrix adjust.
[dentities = 1407253 (55%)) Positiwves = 1827253 (71%), Gaps = 1/253 (0%)

Query 1 MENLLEEALPALAKALEPERELEQSJLEIRLANAGFHAPQAPMIVLATETVCLVYGLVLG &0
++ LEE&ad ++ ++ E E +L+ +L NAGF AP+I+ I+ VO VGLHLG
abjct 7Y LTEALEFKALTPIASAVAGHEE-EMGELREELINAGFRRESAPVIFELIQLVCTGYGLMLG 1355

OID 2500608365



Recording results in your Lab Notebook

Alternate Start Codon for Original Open Reading Frame

. =]
Find this on the Gene Details page for the proposed gene. F1 & & E T E E W H i Q
enter coordinates . . Fz Q E G Q E o) G M s )
enter proposed DMNA coardinates Adjust DNA coordinates - 5 E D E E M & C F T

e & base pairs. ______ 30 52 52 53 54 53 54 53 54 53 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54

' 3561131..3561898 [+ [765hn)

1 i

O e 6 S S > 3561131

L 3561100 GCAGCEAGEACAGAALAATGECATGTCCAA
Mo Shine-Dalgarno sequence was found by automatic Gene Caller immediately upstrearn of 3561109 COTC GO TCO TG TCTTTT TAC C@ ACAGGTT
original start codon. However, located upstream of the original start codon there is a Shine-Dalgarno e 45 45 47 46 47 46 4T 46 4T 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46 46
sequence 14 bases upstream of an alternative start codon (ATG). Furthermore, the NCEBI protein F& C E P C F F P M D L
BLAST statistics for the ORF using the alternative start codaon improved in comparison to the search F3 & L ki s F H c T W
with the ORF having the original start codon. In particular, the score was higher (271 bits compared F4 L 3 s L F I & H it
to 263 bits) and the E-value was lower (3e-71 compared to 1e-63) for the ORF with an alternative start —
codon. Howewver, the percent identity was lower for the alternative compared to the ariginal (35% B @ etcesescseresccsonrescsersssssenasscsenane
compared to 58%). Also of note is that the length of the alignment did not change (328 amino acids far :’ S
bath). Taken together, | believe there is sufficient evidence to suggest that the alternative position for : - i E
the start codaon for this gene is a better choice than the original position. My conclusion is based on . l Change SeCtlon :
three results: (1) presence of Shine-Dalgamo seguence at appropriate distance from the start codon, E headln as ShOWn .
121 higher bit score and lower E-value for BLAST search using alternative ORF. '.. g ,:
—

BLAST Results

Sene product name (same hit as in Module 2)

Length=328,
Identities

Z71 hits
[55%),

SJcore
140/ 253

[6594) ,
Positiwves

Expect =
1827253

Fe-71,
(7139,

Gaps = 1/253 (0%)

Alignment of the BLAST hit and the guery sequence

Method: Cowmwpositional matrif adi

2- Copy/paste sub-
headings & field boxes
= from Sequence-based
Similarity Data module.

3- Fill in with your results
from BLAST search using
ORF with alternate start

tuery 1 M3NLLEKAAPALSKALEPESELEQEQLEIRLANAGFHIPOAPHIVLATETVCLYVGLVLG 60
++ LEEKRL ++ ++ E E +L+ +L MNALGF AP+I+ I+ WO VGL4LG
Shict IV LTEALERAATFIASSVIGNEE-ENGELREEL INAGFRRESAPVIFELIQLVCTGVGLHLG 135

codon for gene.

OID 2500608365



Are the BLAST results always better? NO!

For example. . .
Alternative Open Reading Frame Module

* Module Instructions

go to the IMG Gene Details page for the proposed gene

Protein Sequence for ORF with Alternate Start Codon

Construct this from Sequence Viewser on the Gene Details page for the proposed gene.

enter A& FASTA format

>0ID 2500607070 Fe-S-cluster-containing hydrogenase components alternative start codon
LODLLEGFGIVIAPPSRGEOMYHRLLOEORELSAVELFARKEHAGGTINGS
FLPDOARFYASLLPATEVGP EOOYGFEVDLDRCSGCRACYV TACHILNGLD
DIETWEDVGLL IGETETLEPVMOHV TAACHACLEPACMTACPVNAYEEDAF
TEIVEHLDDOCF e oY CTLACP YNV PEYHAAKGIVRKCDMCSNELENGEA
PACYOACPHEAT S IRIVDVERVTENAEADHFLPAAPEPY¥ITLPTTTYRTT
EVFPRENMLEADTYAVIPOHPHWEL IVMLYVL TOLAVEAFAAGAFLEEATLDT
ELATAFRP IHATFALVLGLLAL GASTLHLGRPLYAFRGILGFRESWLSRE
IVAFGLFAGLAVEPFAGLCWELPLLEVIGIFWGELAGELLPTL3FIVACY G
VIGVFCEVMIYVF TRRELWSLERTLIRFALTTILLGVAT IWLMMALAY =F
L3DDEWHOLAONLTRPLARSVIILTTLELLYD ISLLEHLATFRNIPLERS
ALLVVGPLRGFS IGELVLGVWV GV IPAAFAAVP THDP IQF TTTIAVE V>
OV ACLGGELLERYLFF3AVINE FMPGGVERES

**Recall that this gene had residues deleted from the original amino acid sequence
since the alternative start codon (CUG, which encodes Leucine) is located 12
residues downstream of the original start codon (AUG) OID 2500607070



BLAST Results for ORF with original start codon (Gene Caller)

}r-rEEIEP 0102535385.1 ] | molybdopterin oxidoreductase, iron sulfur subunit|[Elastopirellula

marina DM 3645]
T7915.1 | molybdopterin oxidoreductase, iron sulfur subunit [Elastopirellula

marina DM 3645] _
|Length=536] v' Compare hits

from same organism

|S:Dre = 374d hits [(9a60), |Expect = 2e-10]1), Method: Compositional matrix
[fldentitiez = 235/a74 [(40%)} Pozitives = 504/574 (52%), Gaps = 615574 (11

Guery 26  SKGEQNVHRLLOKORELSAVELFAKEHAGGTINGSKLFDOARFYASLLPATFVGRGoavsY Are statistics improved

+ G ++ LL +0++L+AVE F++ HL T F 4 Y LLPA =07  for proposed ORF?
Sbijct 13  TDGFDLIQSLLAEQQDLTAVERFSORHADATT----- PLMAPLYRELLPALLPSAGEQYA > If no or not really

enter data into
notebook anyway
with a comment

BLAST Results for ORF with alternative start codon proposed by student!

}r-ref P 01093385, molybdopterin oxidoreductase, iron sulfur subunit|[Blastopirellula

marina|D3M 364d5]
—OofEE)YTE15.1| molybdopterin oxidoreductase, iron sulfur subunit [Blastopirellula

i J645]
Length=536

wocore = 374 bits gEED]L Expect = le-101, Method: Compositional matrix adjust.
dentitiezs = 2357574 (40%) | Fositiwes = 3047574 (52%), Gaps = 6l/574 [10%)

Query 16 AEGEQMVHRLLQEQREL SAVELFAKEHAGGTINGAELPDOARFYASLLPATPVGPGQOYE 75
+ > ++ LL +Q+HL+&VE F++ HA T F & ¥ LLPA T
Aabjct 13 TDGFDLIQSLLAEQQDLTAVERFA(QRHADATT----- PLMAPLYFELLPAAAPIAGEQYL &7

OID 2500607070



Recording results in your Lab Notebook

§Alternate Start Codon for Original Open Reading Frame : [ § H E 4 S E 35 4
Fo - B r L ; L a D
Find this Dglthe Gene Details page for the proposed gene. F R o L * v c K I
enter coordinates _ ) ) G 54 54 52 54 56 56 52 53 60 60 58 60 52 52 56 53 58 60 58 60 60 60 58 60
enter proposed DMNA coordinates AdJUSt DNA coordinates
T 2 & base pairs. T PP e e g e
' 2113926...2Z115574 (-} (1746kbp) 2113926
e 2113910 CACGAGGCC TCTGAGTC TGO & 4GA
Reasoning _--|@
2113910 G TGETC C GG AGACTCAGACGTTCT
Mo Shine-Dalgarno sequence was found by automatic Gene Caller immediately GC A6 4045 A0 4 44 42 4240 4042 4042 42 44 4247 40 42 4040 40 42 40
upstream of original start codon. However, located downstream of the original start codon Fa v L = E L E C 3
there is a Shine-Dalgarno sequence 10 hases upstream of an alternative start codon (CTG). F5 * 3 & E 5 D & L
Although the WCBI protein BLAST statistics do not markedhy improve for the ORF using e ™ D E F E o T Q L
the alternative start codon, they also are not significantly different {orwaorse). Thus, | cannot
rule out the possihility that the proposed alternative start codon is a better choice than : .
the ariginal start codon. . 1- Change section
BLAST Results - : heading as shown

Gene product name [same hit as in Module 2)

Length=536, 374 bits (960Y,
Identities = Z35/574 (40%), Positiwves

Soore = Expect = Ze-101, Method: Compositional matrix adju

304/574 (52%), Gaps = 61/574 (10%)

Alignment of the BLAST hit and the query sequence

~ 2- Copyl/paste sub-

""" headings & field boxes
= from Sequence-based
_____ Similarity Data module.

. 3- Fill in with your results
from BLAST search using
ORF with alternate start

Query 16 SKGECMYHRLLOKORELSAVELFAKEHAGGTINGSFLPDOARFFASLLPATEPVERPGOOYS 75
+ & ++ LL +Q++L+AVE F++ HA T P A ¥ ILPA G+O¥
Shijct 13 TDGFDLIOSLLAEQODLTAVERFSQRHADATT————— PLMAPLYRELLPAAAPSAGEQYA 67

codon for gene.

OID 2500607070



Does it have a
Shine Dalgarno
Sequence 5-15bp

upstream?

J |

Scroll over the first
nucleotide of the new start
codonto obtain the
coordinate value. Record in
lab notebook.




WHY? WHY? WHY NOT?!

Interpreting Your Negative Results

(i.e., no Shine-Dalgarno, no alternative start codon, etc.)

 Maybe there is flexibility in the amount of sequence conservation
needed in the Shine-Dalgarno (S-D) that allows ribosome binding

Insert Figure 33.9 from Garret & Grisham Biochemistry (2" Ed.)
Alignment of various Shine-Dalgarno sequences recognized by
E. coli ribosomes.



WHY? WHY? WHY NOT?!

Interpreting Your Negative Results

(i.e., no Shine-Dalgarno, no alternative start codon, etc.)

« Consider possible mutations in DNA sequence
« Remember “draft genome” problems?

e Consider a ribosome “skid” if your gene is part of an operon
* Maybe your gene is in the middle or at the end of an operon. And perhaps only the
first gene in the operon has a S-D upstream of the start codon and has a stop codon
within 5-15 nt of the start codon for the next gene in the operon. In this case, the
genes may be close enough that the ribosome does not need to completely dissociate
from the RNA transcript, instead it “skids” along and begins translation of the next
gene in the operon without needing to bind a second S-D.

» ook at the ortholog neighborhood map!
(Review Gene Context in HGT module)

Planctomyces limnophilus DM 3776 @ PlimDRAFT_4033246_C168
2057652 2092652 2097632 2102652 2107652 2112682 2117682 2122682 2127682 2132682

b U PO [ L >

X <k ] S | R I4ER 14




Recording results in your Lab Notebook

Alternate Start Codon for Original Open Reading Frame
. . . ‘F\“~\ .
Find this on the Gene Details page for the proposed gene. 1- Change the headlng

enter coordinates
enter proposed OMNA coordinates

No change from original DNA coordinates recorded for first module: 2' Entel’ Orlglnal DNA
2111568..2113793 (-} (2226kp) Coordlna_tes with an
e e P e e e e explanation

Feasoning

Although the ORF identified by automatic Gene Caller does not have an obvious
Shine-Dalgarno sequence upstream of the start codon, an alternative position for

the start codon also was not apparent. It is possible that the 5-0 sequence for

this gene is not well conserved ar that there are point mutations in the DNA sequence
that made the 5-0 unrecognizahle (e.g., draft genome problem). Motably, upon
inspection of the artholog neighborhood, it is possible that this gene is part of an
operon. As shown below, the gene (light green) preceding my gene (red) may be

close enough to be transcribed together as an operon. Consistent with this hypothesis,
the green gene (which encodes a Fe-3-cluster-containing hydrogenase component as
ascertained by the automated Gene Caller) does indeed have a start codon preceded
by a Shine-Dalgarno sequence (provided the alternative position is correct). The two
genes also may have a functional relationship (e.g., hydrogenase vs. dehydrogenase)
as would bhe expected if part of an operon. If my gene is indeed part of an operon, then
it's possible that the initiation of translation occurs from a ribosome "skid" after completion
of translation of the preceding gene.

Planctonuces limnophilus DSM 3776 @ PlimDRAFT_d083246_C168
2087652 2092652 2097682 2102682 2107652 2112682 2117682 2122682

PP Pl
KK KO e <44 KK T




NOW for the second task:

Hunting for Potential
Novel Open Reading Frames (ORFs)



Return to the Gene Detall Page
 img/edu Y -

Wi Home Find Genomes Find Genes Find Functions Compare Genomes Analysis Carts Using IMG

rch | BLAST | Phylogenetic Profilers

Gene Detail Gl
Gene Information
Ewidence For Function Predictions
Sequence Search
External Sequence Search
MG Sequence Search
Homalog Display
Gene Information
Gene Information
Gene Ohject ID 25006807069
Gene Symbol
Locus Tag F]JmDRf—‘-.F L 9450
Product HName Uncharacterized anaerobic debvdrogenase, COG3383
IMG Product Source COG3383 =
Genome Planctomyces limnophilus DSM 3776 ScrO” down
DNA Coordinates 2111568 2113793 (W 222 dhm
Scaffold Source Planctotnyces linhophilus DM 3776 - PlimDRAFT 4083246 C168 [ 54230?‘.513;3)
IMG ORF Type
GC Content 0.58
External Links
Fused Gene Mo
[Fusion Component [x]

Protein Information

Arming Arid Sananra | ancth | 7d 125



Evidence For Function Prediction

Meighborhood

Z0ETRS2 2092652 2097652 2102652 2107652 2112852 2117882 2122852 2127852 2152652

X [k X1 S <] GO L O A 14

red = Current Gene
areen = Positional Cluster Gene in the same KEGG Pathweay as the Current Gene

L CEISPE artay .
[Sequenn::e Viewer For Alternate OFF Search « “C“Ck” here
T eI P e W el COr e Iy e

Chromozome Viewer colored by OC percentage ag al N




Change output from “Graphic” to “Text”

. s , N INTEGRATED MICROBIAL GENOMES
lr ImQIEdu )\- . ‘\’ EDUCATION SITE

MG Horme: Find Genomes Find Genes Fird Functions Compare Genomes Analysis Cats L=zing Wi

Sequence Viewer

Meighborhood st frame translation with putative OFF's shown below
for gene old=2500607 069

2111568, 211379303

Lmcharacterized anaerobic dehydrogenase, COGI343.

Select nehnﬂighhﬂrhuuﬂrl_h ; Keep parameters the same
-100 P upstreatn. +100 P dowrnstreatn .
as first task.

Select minimuom ORF size:
IED aa

USE TEXT option to look for

Output Format: / NOVEL open reading frames
@ Text O Graphics

[ Submit

w ] Feset

Click submit!



o » A INTEGRATED MICROBIAL GENOMES
l Img/edu ’\ ' EDUCATION SITE

Find Genomes ! Find Genes I Find Functions ! Compare Genomes

I Analyzsiz Cars

! Wy INACS I

! Uzing MG |

Sequence Viewer

Meighborhood sz frame translation with putative OFF's shown below
for gene oid=25008070469

2111568 21137930

Uhcharacterized anaerobic defipdrogenase, COGI343,

NOTE: Usually the
result with the
longest amino acid
sequence length is
your original ORF.

[ E Copl ahd paste sequence to BLAST and InterPra scan to test ORF transalation.

2500607065 1 ORFZ Translation of Z530060706% in frame 1, ORF
EREAGTCRLGCSAETFHGPLETDIGEARAPLIGVHOHRPD AHRRDGIARRGGOVEHGE QL
RRROTAAVHGDGSGRLORGVEFRCASLHLRRLERIGRHGVR:

»2500607069 3 ORF3 Translation of 2500607065 in frame 3, ORF
AWMMRYVESPPRTVGRTTESWREF 3KRESEDCGESVPTRPTRGETRTUPVECFRGEISWLCER

TCTTIRERFRULTISFOPLAGARKRGELLIPSGALVV SRR GVRRGERWP TS TEFNWLLS

IGAAESNIGAGLRPEPSLEF

»25006070659 4 ORF3 Translation of 2500607065 in frame 4, ORF
EMWES A AFPGARLTFLIRPMRRSELINVESFSPOPAAGRTRSATIWAVEVLWTYHECTTRE

SERESISRARFULIHEWAVLYOMNIHSPLIFSLEIPENISWYDOLFSVGNTLISMLRNPAT

FALR

2500607065 5 ORFZ  Translation of Z5300607063 in framwe 5, ORF
LVRPLVMHFNEDLSL3HSRSHERHRPHAASSRLDGDFGVHGDLECSCISRIDFDERILGI

QOLPEDRRLEIAGLEMPLESASPISOQCNERIRLVGOFRORAGGLEEEFCTTVGHIETTILE

ETPLLYGGGHPFRAGPLHPPLFFDPAVVLNAREVAGHTARTLLONFEDGFGRRPAPELLS

AAPILSNQLEDVEVGORFPRRTPDLLDTTHAPLGINERPLFLAFASGUEDEVSHLGRFRI

VVHVLHNQEIEPREHF TGOVLYDPRVGREVGTDDPOSFDFLFENILHDFYVWRPTVLGGDD T

LIHACNARDLERAVIGVLE IV AQKVGRVAEEPRTHGVALARDRIRSGSGE AIVPRHQC QT

DDRELRGTHPLVALIDFHRPPERDSLFLVDRAGESLNLVELETRFGCSAGOATVVHEAGEF

LE3SRRER

threshold &0,

threshold 30,

threzhold 20,

threshold &0,

102aa

140aa

1Z23aa

42 6aa

HINT: A NOVEL
ORF could be in a
different reading
frame from the
original ORF

We are interested in
all ORFs with
sequence length of
at least 80 aa



im /ed u ’\' N\ INTEGRATED MICROBIAL GENOMES
g ‘ ’ EDUCATION SITE

Find Genomes ! Find Genes | Find Functions ! Compare Genomes

| Analyzsiz Cars

!MMMG | !UmngMG |

Sequence Viewer

Meighborhood sz frame translation with putative OFF's shown below
for gene oid=25008070469

2111568 21137930

Uhcharacterized anaerobic defipdrogenase, COGI343,

[ E Copl ahd paste sequence to BLAST and InterPra scan to test ORF transalation.

2500607065 1 ORFZ Translation of Z530060706% in frame 1, ORF
EREAGTCRLGCSAETFHGPLETDIGEARAPLIGVHOHRPD AHRRDGIARRGGOVEHGE QL
RRROTAAVHGDGSGRLORGVEFRCASLHLRRLERIGRHGVR:

»2500607069 3 ORF3 Translation of 2500607065 in frame 3, ORF
AWMMRYVESPPRTVGRTTESWREF 3KRESEDCGESVPTRPTRGETRTUPVECFRGEISWLCER

TCTTIRERFRULTISFOPLAGARKRGELLIPSGALVV SRR GVRRGERWP TS TEFNWLLS

IGAAESNIGAGLRPEPSLEF

»25006070659 4 ORF3 Translation of 2500607065 in frame 4, ORF
EMWES A AFPGARLTFLIRPMRRSELINVESFSPOPAAGRTRSATIWAVEVLWTYHECTTRE

SERESISRARFULIHEWAVLYOMNIHSPLIFSLEIPENISWYDOLFSVGNTLISMLRNPAT

FALR

threshold &0,

threshold 30,

threzhold 20,

102aa

140aa
Copy/paste the
complete FASTA
12322 Sequence into a
BLAST query box

(’;ESDDED?DES_S_ORFZ Translation of 2500607069 in frame 5, ORF
LVRPLVMHFNEDLSL3HSRSHERHRPHAASSRLDGDFGVHGDLECSCISRIDFDERILGI
QOLPEDRRLEIAGLEMPLESASPISOQCNERIRLVGOFRORAGGLEEEFCTTVGHIETTILE
ETPLLYGGGHPFRAGPLHPPLFFDPAVVLNAREVAGHTARTLLONFEDGFGRRPAPELLS
AAPILSNQLEDVEVGORFPRRTPDLLDTTHAPLGINERPLFLAFASGUEDEVSHLGRFRI
VVHVLHNQEIEPREHF TGOVLYDPRVGREVGTDDPOSFDFLFENILHDFYVWRPTVLGGDD T
LIHACNARDLERAVIGVLE IV AQKVGRVAEEPRTHGVALARDRIRSGSGE AIVPRHQC QT
\\fDRLRGTHPLFLLIDPHRPPERDSLFL?DRAGESLNL?RLKTRFGCSAGQAI??HEAGEF
LE3ERRE

threshold &0,

42 Eaa\

4\




Most translations will not produce significant hits

foore  E E-value too high!

Gequences producing significant alignments: (Bit=sl Value

emb |CATS973531.1| homeodomain transcription factor bWS [Jporiso... 39.3 0.70

EEEE N\

ref |¥P 002179979, 1| HTH-type transcriptional regulator arab [... 37.7 R
ref |TF 002200969.1| LysRE-family transcriptional requlator [St... G602 B.8
ref|TP 00219158359.1| lysR-family transcriptional regqulator [St... 35.8 7.8

9.5

ref TP 001768978, multi-sensor hybrid hiztidine kinase [Met... 35.4

... Or will give no hits at all

» HCBI/ BLAST! blastp suitef Formatting Results - YMIK9XGD011

Edit and Resubmit Save Search Strategies  #Formatting options P Download
2500607069 _1_ORF?2 Translation of 2500607069...

Query ID |cl|ea9962
Description 2500807069 _1 ORFE2 Translation of 2500607069 in frame 1, ORF 2,
threshold 80, 102aa
Molecule type armino acid
Query Length 102

A

@@ Mo significant similarity found. For reasons why,click here < I

Other reports: B Search Summary




What do | enter in my lab notebook?

v' Create headings and boxes as indicated

v Enter “No significant hits”

Novel ORFs

Translation of genomic region ohtained from TEXT view of Sequence Viewer

BLAST Fesults



If your BLAST search does produce a significant hit...

[A potentially valid NOVEL ORF will give you a high % identity, low e-value, & high bit score. ]

v’ Create headings and boxes as indicated in your notebook

v" Fill in boxes with result from BLAST search using sequence
for NOVEL ORF

Novel ORFs

Translation of genamic region obtained from TEXT view of Sequence Viewer
BLAST Results for significant hit(s):

Gene product name (top hit)

____________________________________________________________________________________

....................................................................................

____________________________________________________________________________________

Fair-wise alignment of the database hit and the query sequence




Module tasks complete

Are you keeping up with your annotations?

The 18t of 3 ImgACT notebook checks
will occur at the end of this week.
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