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INTRODUCTION

A. Apperception

Question Answer

What do you know about
genetics?

Do you know and have you
ever used SMS?

Do you know and have you
ever used NCBI?

What genetic diseases do you
know?

What do you know about
obesity?

What is the role of
biotechnology in medicine

development?
Watch the following video
a) Genetics

https://youtu.be/-i1 JagCL1U?si=OWFgYK3u3 vpm2pK
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b) Obesity Gene
https://youtu.be/jufMNsJxD-4?si=fw_y7cOnXVMqurilk

c) Medicine Development Biotechnology
https://youtu.be/u-mXH4U29Hs?si=YpA8fczdb3yQYLCB
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INVESTIGATION

Obesity, or being overweight, is a major health problem worldwide. It not only makes
people uncomfortable but also increases the risk of serious diseases such as diabetes, heart
disease, and cancer. In addition to diet and lifestyle, scientists have also discovered that
genes (hereditary factors) play a role in causing obesity. This means that some people are
simply more prone to obesity due to genetic factors.

Obesity is a growing global problem and contributes to various chronic diseases such as
type 2 diabetes, cardiovascular disease, and cancer. Genetic factors are known to play a
significant role in the predisposition to obesity, but many genes remain incompletely
characterized.

a. Identification and Exploration of Obesity Genes

1.Identifying the FTO, PPARG, ADRB3, and FABP2 genes involved in obesity by researching
their location, function, and association with metabolic diseases.

2.Downloading the FTO, PPARG, ADRB3, and FABP2 gene sequences in FASTA format, both
DNA and protein sequences.

The following is data regarding each obesity gene in humans.

Simbol Nama Lokasi JaringanEkspresi Eungsi Patologi Penvakis

FTO FTO o- 16912.2 | Otak. kelemiar adrenal, dan | Membalikkan kemisakan DNA dan RNA | Hubungan — yang
ketoglutarate 25 ja0ngan lannya, teralkilast oleh demetilasi oksidaut kuat dengan BMI,
dependent tsike obesitas dan
dioxygenase T2DM

peroxisome 3p25.2 | Ekspresi bias pada lemak, | Membantu dalam mengamnur wanskripsi | obssims DM,

PPARG | proliferator sandung kemib, usus besac | herbagal gen; pengamr  diferensiast | asroskleresis,
activated lambupg, dan  sembilan | adiposit kanker
receptor jaringan lainnya
adrenergic 8p11.23 | Ovarium, kandupg kemih. | Memediasi aktivasi adenilat siklase vang | obesitas dan
ADRB3 |receptor p 3 plasenta, dan dua jaringan | diinduksi katgkolamin melalui aksi | gangeuan terkait
lainnya protein G, terlibat dalam 18gulasi | berag badan
lLipolisis dan termogenssis
FABP2 |fatty acid- 4926 Usus halps, usus dua belas | Protein  peggikat asam lemak, | obesitas,  penyakit
binding protein Jan, usus besar pénverapan, metabolisme ioiaseluler | Zinial.  gangeguan
2 pengangkuian  asam  lemak  gapial | mefabolisme

panjang: dapal bertindak sebagai sensor
lipid untuk mempertahankan
homeostasis gnergi
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b. Steps for downloading obesity genes (FTO, PPARG, ADRB3, and FABP2) in

fasta format on NCBI

1.0pen the NCBI website via the Google Chrome browser or access it directly via the
following link: https://www.ncbi.nlm.nih.gov/gene.

2.In the search bar, type the name of a gene associated with obesity, for example, "FTO."

3.0nce the search results are displayed, select the FTO gene, which originates from Homo
sapiens.

4, Scroll down the page until you find the section labeled "FASTA," then click on the link.

5.0nce the FASTA page opens, click the "Send to" button, usually located in the upper
right corner.

6.Select the "Gene Features" option from the menu provided.

7.Finally, click the "Create File" button to download the file in FASTA format.

Step 2.

Log in

Search

Using Gene

Crprer Quaick S0ae

Step 3

A known as ALKDMS DMIG1A GOFD 9 EX

New - Visualize gene across multipla species

Rafieq Sequencis e Chy Oty
frefall rislt) 20 alive v
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Step 4

= e
* Genomic regions, ranscnipts, and products A ene
Goto talarerce yemnce delals  CRAVEY
Gonomic Sequence: NC_WWIG_IOGIWM 18 Rederonce GRChM pi4 Primary Assembly Catehivind Dridard
Gowo mucleotide:  Gragtics FASTA Geoflack v
D % wc_oseoisaes | Fnd | &5 B B i m I A Tecke | O acas * Oominads (P Fulllentin PNC
TR § F370 & EXT 0 i Bk [0 1 B4 A S 5 B £ P ——
funea, HANE Frojest (celease wl.d) 4 408 =  Fynctional Class
[
T t et 408 & e e | Gap
RIPL
" Gane naighlars
WCBT BefSeq Aerotation GOF_BOSBO1EH5.40-RS_1014_08, Losding... * Gandd wih i dimiles HSme3 profls
Biological regioes, te, WCOZ RafSeq Aascsacion GOF_000. veox
T i Ay e — p " Guname
wdeiiar | anbpine || | s
b | b | e i GED Profies
FikaRger |
GTR
Maciien
Huciootide
Genes, Enyemdl relesse 114, loadeg. | ™ Okiii
Cized Variaticns, 4BENF B — "
M P i bl s i ; i 5 Proten
Live RefdiiPs, SE3ND BIST v} L
Clinvar varissts with preclse endpaists, Losding. .. - P Giomy
HEA=peq excn coversge, sggregate jfilteced), BCBI Homo sagleas Snnstation Io-:-u, = lo9 base 1 sealed B &% Publhem Sebsiance
ausin_ . | Pt
RMA-$o3 LRTTOR-SCANRING FOBSS, AGUTeATY (filvared], MOST Home siptens ARRITATIOn Release 110 - log Base I scaled B0 ited (GeneRF)
Nucieotide |
Hislg
FASTA - Sendte = [ Clipboard: 1 lem
O Complate Record shawn i~
Homo sapiens chromosome 16, GRCh38.p14 Primary Assembly  (icadnn semuances
NCB! Reference Sequence: NC. 00001510 ® Gene Features
Genflank  Graphics to: 54121941
2NC_P90016.19:53703963-54121941 Mowo saplens chrososome 16, GRCh3S.pld Primsry Assembly Download gena faatures Update View
A T T T A G TG T G eA L LT GEGAAAT T TCCTGT L TAAATCC G TGELGCTCGLERETETLGL Format T
COCBGTGCATCC TRGGAGTTETAGT TTTTTCTALTCAGAGGGAGAATAGE TECAGAC GOGABCAGGAL GE =
THASAGAACTACA THCABGAGGL GGGGTC CAGGE. GAGGAAT CTACGIAGE T TECOGT GECGARGGE 6GE [FASTA Nucteotida v | =
TTTASTGECAGCATEAMGIGLACCCOGAL TR0 EAGEAALBARAGIBL GAAGLT AAGGT ATETOGEGCTC Create Fils |
O GGEGlC TEGAGAT LT TCETECGE TG TRAGLAACEATCAGGGAACCGEAAGGEC TTEGETTTEATEELGA P
GUGGATHCGUGG TG T TARAL TAAGGEA TRACAGEGCC TT GTCAGL AAGGEAL CTHGAGATAT TAGAGEGE
ATOTTACASAT TOOTOCTCT TCAGGATOCAGGCCOANTE T TAT TOGATCOOC TCAAARA TEABAAGCAAD Analyze this sequence &
ATACCCATTTCC T TG CC T T TCTGCATCTATICCTTGGT TARA TTIGICGECATCEC TGTREC TCAGT Run BLAST
T AL GEA T T T AGATEAL TOTRATCATACCAG TETGC TTTCTCATAATEATC TCTRAGRAC TEAGAT
CGGCTTAGATGANATATC TG TECAGTCAGC TG TGTTICT TTGRAACAATTGTCTCCGTGACCEOCTGATA Pick Primers
ACAGTTTGTETC TTT TAGCGCTETORATATGAATE TTTAAL TACATTGCTCC TETCTACCTTTGATGTTC
AGCTTCTGGTAGT TRLCATTCCA TGGGAT GALCAT AATAATGRCAACAGAGAT T TTAAAAAGCATTTATT
G OGET GG A TaTAT TAAS TGCATAATAT TTAAATTAT T TCATATCATTGT CACAGCAGATTGCAAG Ral 3
ATAGATATTATACAGATOOAGTATAA TAACAGCC CAGC TTCACAGATOAMGAAC TOAGOCTCAGAATCA RS Maorma
TTGAETGT T TCCTTICTCTCATTECCARAL TCAGATCCTET TRATTTGTC TACGTATATIGGGAATATS Assambly
COCACTTTTT T T T T T AT TCCAC TACCT TROACCAAGC TAL CATTATCTTT T TAATAGACTGTTGE BioProject
ARTAGCCTATTGATTOGCCTACACTCACTCTACAL COTAACTTAACTCTTICTTCCACCTICTCTCCETTC o
CCTCAALTALCAT TCTCT T THCACACCAT AGAIT AAGATC T TOG THARATGLARA TATARTTATGTLCC Protein
TTTCCTTTCTCC T TACTCTBCCAACCACC TOT TTAAAAATATTCCATBOCTTTCTATTACTCTTAGGATA
A AAAAL TTCACAT TGO TACAAGATCCTGLATOATCTGGAC CCTACCTGL TTTCACAACCLCATTG PubMed
GATAT AL ALY T T T T G TALCAG T CACT T TEGLC TTCTTARRAGTCAL TCTTCACTATACTTTA -
TOOEC TTEAGGECCTTTECACATGTCAT TTECTECC TAC TE TAT GTTAGECARATATTBECAGTRAATA vk
ACAGTGT TAAATAACGTAGACACAGT TCTTGC TTFCATAGAAT TT CATCTTACACGTGAGTCTGTTTAGG Companents (Care)
AR TACACE TAMGHATT TASAA TATARRATC TR TCTATAT TRACCTGAT TAT TRCAGTATTITCGTAL
AR ALA ALY TN AL LLLN VLN AT AL YA AR AN AR AL AR Full ioxt In PMC

£ Type here to search mﬂi © @ w E@l ‘ﬂ_ & 29°C Cerah Aﬁ-ﬂdnﬁu:
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c. Stages of using SMS (Sequence Manipulate Suite)

,h_t;ps:{[www.bioinformatics.nrg[sms2{)

« + 0 [’\-:. s bicsindcsrmantics crgsmszy [ Gaagle Lo, 1:-) o :

'_‘“""“"““;""‘“ Sequence Manipulation Suite:

Version 2

= The Sule s a of JavaSenipt programs for genersting, Iofmmatting, and amalyzing shon DA and proten setuentes. It & cofrmonly
usesd by molecular bickagists, o (eaching, and for program and algorithm testing

» See ihe abow the Sequence Manpulation Suie page for mone nformation about individusl Sequence Manipulation Sue programs:

= Yo AN easily s thi Sequenct Manipulation Suité of your own web Sis, of you oo use it Gi-ling

= This version of the Sequance Manipulaton Suile represents & compleie re-write of Bhe previous version. The new vession is much lester and has many new
features, The previous version of the Seguence Manipulation Swie can sill be accessed

= Send quesions and coMmMents to sothandGuaiens ca

e windond | o | cilalion

€ 3 @ % bloinformaticscng/m/sample dra ml = @

Sequence Manipulation Suite:

Sample DMA

Semple DNA randomly selects hases from the guide sequence Lnbl 8 sequence of 1he RGN you specly is constructed. Esch selecied base i replaced 5o that i can be
selected again,

Ener the length of the sequence you wish 1o consiruct. Mexemum accepbed value (s 10,000,000

100

Parste the raw or FASTA guice sequence ino The text area beiow. Input imit & 10,000,000 characters,
rsample Lequence

sasaaasspaatt

Cioar | Rosat
» Number of sequences io generaie: 1

*This page requires JavaScript. See browser compatibiliy.
*¥ou can mirror this page of use i ofi-ine.

e window | home | citaton
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3. Then, the DNA sequence that was previously obtained on the NCBI website

i

'
i
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i
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i T 1 1 Vi A

4, Then, click Submit and the DNA fragment results will appear.

A

>sampled sequence | consisting of 100 bases.

bse s rephaces o that it can be

5. Next, the same treatment was carried out on the other 3 genes.




6. Translate — Translates DNA sequences into proteins.

Reverse Complement — Understands DNA chain orientation.

ORF Finder — Finds open reading frames in target genes.

GC Content — Assesses gene stability based on GC content.

Protein Stats — Determines molecular weight and amino acid composition.

Purpose: Screen target candidates and prepare data for drug molecule docking.

7. Initial (Conceptual) medical Molecule Design and Modeling
Based on the target proteins of FTO, PPARG, ADRB3, and FABP2, the analyzed
protein sequences can be used as the basis for drug design.
* Compounds can be selected based on the literature or drug databases such as
DrugBank (this step is outside of NCBI/SMS, but is additional).

ANSWER




Please answer the following questions again.

Question

What do you know about
genetics?

Do you know and have you
ever used SMS?

Do you know and have you
ever used NCBI?

What genetic diseases do you
know?

What do you know about
obesity?

What is the role of
biotechnology in medicine
development?

Answer

Let's review your answers before and after this activity. If your
answers are now more complete and clear, congratulations! This
means your understanding has improved.

However, if there hasn't been any change, don't worry. This means
there's still room for learning. Please review the material again and
don't hesitate to discuss it with your teacher or friends. Keep up the

good work, because understanding will come with effort!
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