COMPUTATIONAL THINKING TEST USING BIOLOGICAL DATABASE

Name : Major
Gender : Semester
Age : University

1. A researcher wants to know the NCBI database of BRCA genes for his research data. He
then opens the https:/www.ncbi.nlm.nih.gov/ page by typing "BRCA gene" and clicking

search. Then various gene names and their IDs appeared. The researcher selected the
BRCA2 gene with ID 675 as shown in the following image

(https://www.ncbi.nlm.nih.gov/gene/675).

BRCAZ BRCAZ DNA repair associated [ Homo sapiens (human) ] BN

Gena IDr 675, updated on BJulk2024

s, franmcripls, snd producs

Official Symbol BRCAZ [=.t".
Official Full Mame  BRCAZ DNA repair assocated

170618 MIN.B00185; AlisrceGangeme: HEMNC. 1101

RefSeq stats.  REVIEWED
Organism  Homo sasiens
Lineage Euikaryola; Melaroa. Chordala, Cranata, Verlabrata. Eutedeosiomi; Mammaia: Eutheria; Euarchanlogiines, Primaias;
Haplorters, Catarhini, Homenidan: Homa
Also known as  FAD: FACD, FADY, GLMI: BROCZ: FANCD: PMCAZ FANCD; XRCCT1; BROVCAZ
Summary Irharied mutations: in BRCAY and this gene, BRCAZ, confer increased iifetima risk of denvaloping breast or ovanan cancor
Bath BRCA1 and BRCAZ & involvad in maintenance of genamss stabilty, speciically the homoiogous recomination
pattway for double-sirand DA repair. The langes! cuon in boff genes = exon 11, which harbors the most important and
Frequant mutations in braas! cances patients. The BRCAZ gens was fourd on chromosons 13912.3 in human. The BRCAZ Reied sequerces
prodein contans several copies of a T0 aa molif called i BRC molll, and these maolils. msdiale birding (o the RADS1
recomiinass which furcions in DA repar. BRCAZ s considorsd a lumor sLppnessor gane. 35 fumors with BRCAD mitasons
onerally axhibi ioss of heteroeyposity (LOH) of $he wild-type alele_ [proveded by RafSeq, May 2000]
[Exprension Heoad axprassion in bone mamow (RPKM 2.9), lestis (RPKM 2.2) and 17 cihar fssuwes Sea mome
Ovthologs  mouse & "
] v the new Gene tatie ancena Dta Vs
Try tha new Transcripl tabie

Variation Viewer (GRCHIT p13)

There are several statements related to the information in the image above:
1) BRCA?2 mutation causes loss of wild-type homozygosity
2) BRCA1 and BRCAZ2 are at increased risk of breast cancer
3) The BRCAZ2 gene may inhibit cell over-proliferation
4) Exon 11, a mutated region that often occurs in breast cancer
5) BRC motif increases the negative effects of gene mutations
What information can be deciphered from the above information to help researchers
understand mutations in BRCA2 ID 675 genes?
a. 1,2,and3
b. 3,4, and 5
c. 2,3, and 4
d. 2,4 and 5
2. Still on the same page as the image above (question number 1), the researcher scrolled

down the page and found the FASTA menu to find the nucleotide arrangement that makes
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up the BRCA2 ID 675 gene. The researcher then copied a number of lines of nucleotide

arrangement as shown below,

>NC 000013.11:sample
AGAGGCGGAGCCGCTGTGGCACTGCTGCGCCTCTGCTGCGCCTCGGGTGTCTTTTGCGGCGGTGGGTCGE
CGCCGGGAGAAGCGT GAGGGGACAGATTTGTGACCGGCGCGEGITTTTGTCAGC TTACTCCGGLCAARARR
GAACTGCACCTCTGGAGCGGGTTAGTGETGGTGGTAGTGEETTGGGACGAGCGCGTCTTCCGCAGTCCCA
GTCCAGCGTGGCGEGGGAGCGCCTCACGECCEGGETCGETHLCGCGGCTTCTTGCCCTTTTIGTCTCTGES
BACCCCCACCCATGCCTGAGAGARAGGTCCTTGCCCGARGGCAGATTTTCGCCAAGCARATTCGAGCCCC
GCCCCTTCCCTGGEGTCTCCATTTCCCGCCTCCGGCCCGBCCTTTEGECTCCGCCTTCAGCTCARGACTTA
ACTTCCCTCCCAGCTGTCCCAGATGACGCCATCTGARATTTCT TGGAARCACGATCACTTTAACGGAATA
TTGCTGTTTTGGGGARAGTGT TTTACAGCTGCTGGGCACGCTGTATTTGCCTTACTTARGCCCCTGGTAAT
TGCTGTATTCCGAAGACATGCTGATGGGAATTACCAGGCGGCETTGGTCTCTAACTGGAGCCETCTGTCC
CCACTAGCCACGCGTCACTGGTTAGCGTGATTGAAACTARATCGTATGAARATCCTCTTCTCTAGTCGCA
CTAGCCACGTTTCGAGTGCTTAATGTGGCTAGTGGCACCGETTTGGACAGCACAGCTGTARAARTGTTCCC
ATCCTCACAGTAAGCTGTTACCGTTCCAGGAGATGGGACTGAATTAGARTTCARAACARATTTTCCAGCGE
TTCTGAGTTTTACCTCAGTCACATAATAAGGRATGCATCCCTGTGTAAGTGCATTTTGGTCTTCTGTTTT
GCAGACTTATTTACCRAGCATTGGAGGARTATCGTAGGTAAAARTGCCTATTGGATCCARRGAGAGGCCA
ACATTTTTTGARATTTTTAAGACACGCTGCAACARAGCAGETATTGACARATT TTATATAACTTTATARA

A copy of the nucleotide array above is put into the Nucleotide Blast box to determine the
kinship of the BRCA2 ID 675 gene with other genes. The result appears as shown in the

image below.
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From the results obtained, the researcher plans to construct a phylogenetic tree of several
samples of search results based on the percentage of each gene on the Query cover. Select
the image below to help researchers determine the phylogenetic tree pattern from the image

above!
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3. From the nucleotide arrangement that the researcher copied and put into the Nucleotide

Blast box (question number 2), data on the Kinship of the BRCA2 gene ID 675 with other

genes was generated. When the researcher clicked on the Alignments menu section, it

showed a comparison of the nucleotide arrangement of the BRCA2 ID 675 gene with one

of the organisms that had a similarity to it as shown in the image below.
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The circled part is one of the types of mutations that can occur at the stage of DNA

replication, analyze what type of mutation occurs in that part!
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a. Transversion

b. Transition

c. Deletion

d. Insertion

Dimas, a researcher from BRIN, used the NCBI website to find out the kinship of the
BRCA2 gene with other genes in certain organisms. On

htips://www.ncbi.nlm.nih.gov/gene/675 he clicks on FASTA (the array of nucleotides that

make up the BRCA2 gene) and copies it. He then added the copy to the Nucleotide Blast
menu(https://blast.ncbi.nlm.nih.cov/Blast.cei?PROGRAM=blastn&PAGE TYPE=BlastS

earch&LINK LOC=blasthome). The results gave rise to several organisms that are closely
related to the BRCA2 gene. Next, Dimas clicks on the Distance Tree of Result menu so that

it displays the phylogenetic tree as shown in the image below.
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Dimas understands the picture above and writes the results of his analysis below.
1) Write down the number of differences/analysis results for each character

2) Determine the character of each organism to be analyzed

3) Arrange phylogenetic trees according to kinship level

4) Determining the highest value (closest relatives) to the lowest

5) Analyze the differences in the character of each organism

Help Dimas arrange a systematic stage in arranging a phylogenetic tree as shown in the
picture above!

a 1.2,54,3

b. 2,5,4,1,3

¢ 21,543

d. 2,5 1,43
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5. The figure below shows the structure of Lipase Enzyme which can be accessed through the
search menu on the NCBI website with the structure selection. Click search and many

options appear, one of which 18 the image below

On the menu, the view of the image can be changed to see other parts of the Lipase enzyme
structure, If the initial view is changed to rotation x = rotation y = rotation z, then the
change in the image can be seen in the image below.

Beginning X rotation Y rotation Z rotation

If we want to change the rotation starting from z rotation to y rotation = z rotation = x
rotation, what is the form of the change!
a. Picture A

Z rotation Y rotation Z rotation X rotation

b. Picture B

Z rotation Y rotation X rotation

¢. Picture C

Z rotation Y rotation Z rotation X rotation
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d. Picture D

Z rotation Y rotation Z rotation X rotation

Indra is looking for literature on DNA replication. He opened the NCBI website which
stores a database of DNA sequences and various genetic substance information and other

health information. He then opens the PubMed (hiips://pubmed.ncbi.nlm.nih.gov/) menu,

then types DNA Replication in the search field. The results show that many research articles
discuss DNA replication. One of the materials that Indra reads is Origins of DNA
Replication (https://pubmed.ncbi.nlm.nih.gov/31513569/). Indra read the abstract and

found information that DNA replication was carried out in a semiconservative manner.

Review  ? PLoS Genel. 2019 Sep 12;15(9):21008320. doi: 10.1371/journal. pgen. 1008320
PLOS ¢
Origins of DNA replication =
Babatunde Ekundayo 1, Franziska Bleichert 1
Affiliations -+ expand
PMID: 31513569 PMCID: PMC6742236 DOI: 10.1371/journal.pgen. 1008320 m
[ collections

Erratum in

i

Carrection: Origins of DNA replication

PLOS Genetics Staff.

Abstract

In all kingdoms of life, DNA is used to encode hereditary information. Propagation of the genetic

material between generations requires timely and accurate duplication of DMNA by semiconservative 5 Lt
replication prior to cell division to ensure each daughter cell receives the full complement of

chromosomes. DNA synthesis of daughter strands starts at discrete sites, termed replication origins, Erratum in

and proceeds in a bidirectional manner until all genomic DNA is replicated. Despite the fundamental

nature of these events, organisms have evolved surprisingly divergent strategies that control ADstract
replication onset. Here, we discuss commonalities and differences in replication origin organization

and recognition in the three domains of life. Conflict of interest

bied [ e

Indra’s search results regarding this information show that replication per DNA will
produce one new strand and one old strand. The image below that exactly states the

information is ....
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7. Andi has a number of DNA nucleotide arrangements. He wanted to know which parts had
differences between one nucleotide and another. He then opened the UniProt website and

visited the website address on the Align menu (htips://www.uniprot.org/align) as shown in

the image.

“ € & uriprotocgiatign & & 0 = 0@ @

UniProt 3 etast asn pepsde sewen 0 mapsing seanar oo - [ ] - =« o
-
Align

Find & protein sequenca by UniProl 1D (e.g POSOET o 0d_HUMAN or UPIDDOOODIO0T ) 1o align with the Clustal Omega program &
You can aleo pasie & st of (DS

Q
oR

Enter multiple protein or nuclectide seguences. separated by a FASTA header. You may also load from a taxt e

Narme your Align job
Help Andi to understand the instructions on the page so that Andi can know the difference
from a number of nucleotide arrangements to be inserted. The statements below that are
not appropriate are related to the components and what things must be considered in order
to find a solution from the image above are ....

a. Inserting nucleotide arrays in the form of UniProt 1Ds
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b. Inserting multiple nucleotide arrays more than one
c. Each nucleotide array is separated by a FASTA header
d. Nucleotide IDs do not have to be compatible with the Clustal Omega program
8. From question number 7, Andi tried to enter a number of nucleotide arrangements on the
Align page according to the instructions, so he succeeded. The figure below is the Align

results of the nucleotide arrangement that is inserted with a total of 50 nucleotide bases.

Align results

Owverview Trees Percent identity Matrix Text Output Input Parameters APl Request

& Downlosd 0™ Rewutimit
Highlight proparties ™ Vidw Dveerview '@ Wrapped B
G GAA T CTCGEGT A T A A GAAACGEACEG T TA 5

:: 'ﬂ-CCC GRTGAC TGlICI-IG f:-.lr TGCT C'C TlﬁIGI'CT :5

ar GEEAT - 50

mn TRTCC 50 B
Andi tried to analyze the pattern of the website in aligning the nucleotide arrangement that
was inserted. The statement below that is appropriate regarding the pattern in Align results
18 5
a. Align result marks similar nitrogenous bases, not nitrogenous base pairs
b. Align result does not mark similar nitrogenous bases., but rather marks nitrogenous base

pairs

c. Align result marks similar nitrogenous bases and marks nitrogenous base pairs

d. Align result does not mark similar nitrogenous bases and does not mark nitrogenous

base pairs

9. Peptide search is part of the UniProt menu that functions to find protein names based on
the array of amino acids inserted. Intan, a student of Biology Education tried to include the
following seven amino acids: Serine, Phenylalanine, Leucine, Serine, Isoleucine,
Tryptophan, and Valine. The results can be seen in the image below
(https://www.uniprot.ore/peptide-

search/PM20240304e8795ad 38346422b9¢77cbd85352e938/overview).
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Entry Name . Protein Mames . Gene Names . Organism »

Powltions &4- 70 SPLSITV A IPSP_BOVIN Plasma serine proteass SERPINAS Bos taurus (Bevine) A0 A
inhibitor] |

Positions 275-281: SPLSITY 5 RMDS_ARATH Protein RMDS homolog RMDS, Ardg37aan Arabidopsis thaliana (Mouse-ear 388

oress)

Positions 838-844; SPLSITV ADADZIRNK]_ERYGL  Pentacotripeptide-repeat  MIMGU_mgv1a001284mg Erythranthe guttata (Yellow B47
region of PRORP domain- miankey flower] (Mimulus
containing protein guttatus)

Positions 2004-2010: SPLSITY ADADBSWE?S JBACT  histidine kinase] | DB31_2324 Hyalanglum minutum ;-,11:“

Positions 497-503: SPLSITY ADADBER KD FTRYP Uncharacteriped protein LPMP_040120 Lelshmania panamensis 594 AR

Positions 269-275: SPLSITY ADADBIKT 78 9BACL  ROK family transcriptional  R70331 05340 Paenibacillus sp. FSLR7-0331 297 A
regulator

From the image above, there is one name for a protein that is uncharacterized. Analyze,
the correct part of the statement based on the event is...
a. Proteins have not been identified in structure and function by UniProt
b. The sequence of amino acids inserted does not correspond to the protein
c. Proteins do not have a clear structure and their function is not yet known
d. Proteins are not yet clearly known for their function for other organisms
.Just like Intan (question number 9), Nina also wuses the UniProt website

(https://www.uniprot.org/) to find out the name of the protein based on the type of amino

acid produced from the protein synthesis process. Nina then visited the Peptide Search

menu (https://www.uniprot.org/peptide-search), so that the page appears as shown in the

image below.

UniProt 3 BLAST Align Peptids ssarch 1D mapping SPAROL o _

Peptide search

Find UniProt endnes throwgh parts of thair peptids sequences, sach at leasl 7 amno acds long. Enter one or mora sequences (100 max) You may also

load from a texd file.

Resinic! by tanonomy

Mame your Peplide: Search job

Rusat

The protein synthesis stage carried out by Nina produces amino acids with the types of
Serine, Phenylalanine, Leucine, Serine, Isoleucine, Tryptophan, and Valine. To find out the
possible names of proteins, genes, and organisms in these amino acids, which of the
following charts is appropriate related to the components and processes that must be

included in the form according to the figure above!
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a. Chart A ¢. Chart C

Prepare a mimmum of 7
types of amino acids

Enter data with firse
betters only

IF or example. Leucine. it 1s written L

Prepare o minimum of 7
types of amine acids

Enter data with first
letters only

For example, Leucine, it is written L,
Continue with another mitial letier

The data entered can be
in the form of files

Conmtinue with another initial ketter

i

The data entered can be
i the form of files

|
| Dhata searches can be limited ] The job (Peptide search) can | Drata searches can be hmited

by taxonomy be named by taxonomy
1
A protein search The job {Peptide search) can
can be run be name

A protein search
can be run

b. Chart B
d. Chart D

Prepare a minimum of 7
types of amino acids
Enter data (1 or more) amino acid
The duta entered can be
m the form of files

sequences with initial letiers only
Data searches can be limited | | The job {Peptide search) can
be nunmed

Prepare a minimum of 7

types of mmine acids

i
Enter data (1 or more) anino acid
sequences with mitial letters only

For example, Leucine, it is written L.
Continue with another initial letter

IFnr example, Leucine, it is written L.

Continue with another initial letter
T | The J.i:;]m l::nu:rs:g c;ln bhe I
- o in the form of files
| Data searches can be limited

by taxonomy

A profem search - - . A
can be run The job (Peptide search) can
e named
A protein

by taxonomy

11. Sequence Manipulation Suite (SMS) is a collection of JavaScript programs designed to
generate, format, and analyze short DNA and protein networks. One of the programs is
Color Align Properties as shown in the image below

(https://www.bioinformatics.org/sms2/color_align_cons.html). Anas, a Biology Education

student, will use the website as a research medium in measuring students' computational
thinking. Help Anas understand how to use the program.

S M S Sequence Manipulation Suite: i
Color Align Properties
s oy . Cator Align Proparties accepts o group of aligned sequences (in FASTA or GDE format) and colors the alignment. The program sxamines sach residue and compares Il i

Cormbest FASTA

EbiL 1 FASTA Ehe other residues in e sama column, Residues. thal ang identical or simiar among the sequonces an given a colored background. Tha color is chosan according o the
ES. Forow Esraci Bochomical propetios of the resicue. You can specity the percaninge of residucs that must be idenscal and simiiar foe the colonng to bo applied. Lise Color Algn
e Froperiies io highlight protein regions with consenved blochemical properties

¥t Pt

B Fasias Ervoris PESlG the aligned sequances in FASTA or GDE format info the: text area tekow, Inpat imit s 200,000,000 charmcters
e s Thows i

Farge Exvacts: DM COCAGAMGCTECTCOTETCAAATTAAGAGARALGLAC TRATET TARGCAT
Narge Favacim Frran T
':f!." - :"""* CACALOCOCOATAAL TTOCACATGRIGATTGCTELCTYAMGOTC YATETEC
Freprely
Trwms i O
Wienton § anmcns DIV — e
sengrer Latractir Poptes Submit | Cloar || Ressl
9."“'"'“"""'*""
i g * Snow |80~ residues per line.
:ﬂm‘w. » Parceniage of sequences that must agree for identity or simiarity colonng 1o be added; | 100 «
nF » Usexl colored | Dackgroninds ~
Lo, B
o s P Enter the 15 of the Bequar ated by commans (10 alter residue numbering]. A0 example antry is: 8, 200, 0, <1, i no awnbers are given, the default
st ek B starting poson of [ s used for anch Sequincs
provsaridfioel
OFF Fraw
P arwme dagn U
Piawamna Agn A *This page requires JavaScripl See browsar compabity
it A “¥ou can miros this pege o use i off4ne.

W wWanckow | homse | cilstion

There are several statements related to the Sequence Manipulation Suite program,

including:
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1) Sequence of nucleotide bases

2) The nucleotide base sequence format is only deep FASTA/GDE

3) Inserted DNA sequence < 2

4) Identical nucleotide bases given a colored background

5) Color Align Properties compare residues with each other (biological properties)
From the statement outlined based on the image description, what information can be used
to help Anas know the use of Color Align Properties in SMS?

a. 2,3,dan5

b. 1,3,dan5

c. 1,2,dan4

d. 2,3,dan 4

. Thank you for helping Anas answer question number 11. Now he has successfully used the

Color Align Properties program to see a comparison of two DNA sequence samples. The
results are shown in the image below

(https://www.bioinformatics.org/sms2/color_align_prop.html).

Sequence Manipulation Suite:

Color Align Properties

Caolor Align Properties accepts a group of aligned sequences {in FASTA or GDE format) and colors the alignment, The program axamines sach residue and companes it to
the other residues in the same column. Residues thal are identical or similar among the sequences are given a colored background. The color is chosen according o the

biochemical properties of the residue. You can specify the percentage of residues that must be identical and similar for the coloring to be applied. Use Color Align
Properties fo highlight profein regions with consenved beochemical properties.

Paste the aligned sequences in FASTA or GDE format into the text are
AL
COCAGAAGCTOCTCOTGTCAAATTAAGGAALCOCALTEATOT TAMGCAT

Bl @ sboutblank
LA A CECGaTeAC T TECACATGCGAT TECTCCCTTAAGGTC TATCTCL

[ 200,000,000

Caolor Align Properties results
AR || Cher:| | P [ P

+ Show 80 v residues per line. P ]
« Percentage of sequences that must agree for identity or similarity oo S i
» Used colored | backgrounds + |

Enter the starfing positlons of the sequences separated by commas (to alt
starfing position of 0 is used for each saquance.

b Bn, the default
| _ |
| Al OBCRGAR 3 CTECTO .‘%GT\:M I T T RGD Sl AR T 50

& Bl CACRCCCBOEET AL A T'xa_ CATCCEATTECTD:

“This page requires JavaScnpt. Sea browser compatibility. |
*You can mimor this page of use it off-line. |

rew window | home: | citation
Sun 14 Jin

Based on the image, there are several nucleotide bases that are given and not colored.
Identify the color pattern in the image, write down what nucleotide bases represent the
DNA replication process!

a. Al: GGAAGATAG

b. Al: CCCTCTCCT

c. Al: GAGGAAAGAGAA

d. Al: GGAAATAGG
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13.

14.

Another program from the Sequence Manipulation Suite (SMS) website is Ident and Sim

(https://www.bioinformatics.org/sms2/ident_sim.html). Rani used the program to calculate

the similarity of the DNA sequences that were aligned. The image below (right) is the result

of several DNA sequences that Rani inserted into the program.
Sequence Manipulation Suite: gy
Ident and Sim L
Ident and Sim accepts & group of sligned sequences (in FASTA ar GDE f %

values are often used to assess whether of not two sequences share acd o 1 =

¥ Al va A3:
t length: S0

4

milarity of each sequence pair Identity and similarity

Paste the allgned sequences in FASTA or GDE format into the text ares| Results for Al vs A4 : Brs.
A1 a Alignmeant langth: 5

CBCAGAAGE TACTOATETCAAAT TAMGAGAIACECAC TRATATTALGCAT 1c i

>Al

CACACCCGOBGT GACT TECACATGCRAT TECTCOCTTARGETCTATCTCC
343 = e
GAECAAGT ACAGCAAGTETEET COCAAGEAC CTACCCCCALETATIRECA
Enter the groups. of similar amino aclds separated by commas to be used Results 2 mompanng ONA sequences, leave this text area empty.
GAVLT, F¥M, CM, 5T, KRH, DENQ, F : hi 56

et} € i e |
*This page requires JavaScripl. See browser compalibdily.
*“You can mirror this page or use it off-line.

| Rmsults for Al vs A6 :
i . che S0

|
| Results for Al
| nt 1=

Analyze the Ident and Sim results above, which DNA groups have the closest relatives?
a. Alvs A4

b. Al vs AS

c. Alvs A6

d. Alvs A7

Irna did the same thing as Rani, namely taking advantage of the Ident and Sim

(https://www.bioinformatics.org/sms2/ident_sim.html) to complete the final task.

However, Irna did not understand how to use the program. Irna also asked Rani so that Rani

gave several statements about the use of the following Ident and Sim program:

seLIVEWORKSHEETS



SM S Sequence Manipulation Suite:
Ident and Sim

Ident mid Sim accepts & group of aligned sequances {in FASTA of GDE fornal) and calculales the identity and similarity of each soquenca pair. Idenbty and similarity
vales are often usad o assess whather or not two saquances share & commaon ancasior or function

Pasie the aligned sequences in FASTA or GDE format indo (he bext area below. Input lerit (s 20,000,000 charsciers
sCremaneiFEM-2
------------------- FSDSLNHPESS TVHADDGF EPPTSPEDNNI
P5LEQIKQEREAL FTDL FADRRRSARSWIEE AP QRE LMSAEPVPNVPN-
~PHSIPIRFAMGPVACPAMDVFGOAVHS TFQK INSRGYIAD Y SHNME YHI
ALGIDKKT-QRN VMNP FCEDTYATESSLEAKQTF TOK IRSAVEETTRES -
AEVCDILSERWTOIHVSADGLKGGANEGEDR FYAYPNGGYHNESG -50TS
Esnter the groups of smilar aming acds separaled by commans o be e for the srnilanty colculation. i you are comparing DNA sequances, leave this tid area ampty
GAVLI, FYW, CH, 5T, KRH, DENQ, P

Submill || Chear || Rassl
“Thiis page iequines JavaScipl See biowsed compalibility
*You can mirmos this page of use il off-ing

sy window | home | citabon

1) Enter DNA sequence data with a limit of 20 million characters
2) Jobs can be executed by clicking submit
3) Enter the amino acid group separated by a comma
4) If you want to compare amino acid groups, the area above is left blank
5) The lower area is filled with amino acid groups (formed by the initial letter only)
6) Prepare multiple DNA sequences in FASTA/GDE format
As far as Irna remembers, these six statements are the way that Rani taught. However, Irna
forgot the order of the process. Help Irna arrange systematic stages and sequences so that
Irna can use the Ident and Sim program to quickly calculate the similarity of a set of
DNA/amino acid sequences!
1,3,6,4,5 and 2
b. 6,1,4,5,3,and 2
c. 3,1,6,4,5 and 2
d. 6,1,3,4,5 and 2
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