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1. PROTEIN YAPILARININ
GENEL OZELLIKLERI

. Spesifik Yapi-Fonksiyon lliskisi

« Amino Asit Dizisine Gore
Belirlenir

- Genetik Kod ile Dogrudan
liskilidir




Protein Organizasyonunun
Seviyeleri

 Tertiary Quaternary
structure structure

Birincil Yapi (Aminoasit
dizisi)

Ikincil Yapi (Yerel katlanma)

Uciinciil Yapi (3 boyutlu sekil
baslangici)

Amino acid residues a Helix Polypeptide chain Assembled subunits

Dorduinciil Yapi (Birden fazla
protein dizisinin bir araya
geldigi)
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Amino acid Rare codon(s) Amino acid position in Nef ORF

Polypeptide —» Peptide bond rginine (Arg) AGG 17,184
/ AGA 19, 21,77,105,106,134,178
CGA 22, 35,196
tRNA .
\ Isoleucine (lle) ATA -
Proline (Fro) oG :

*Tandem rare Arg codon double repeats = 2 (22, 106)
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+

+ +
pACYC-RIL pRARE2 PRARE2 lysS

clIGIURG M WCL IS S§ WCL IS § WCL IS § WCL IS S

Ribosome —

mRNA
© ReAgent 28




Protein Katlanmasi

Polypeptide —» ‘_‘\‘\‘V Peptide bond
o <— Amino acid

. Stabilizasyon; Anticodon

 Sicaklik (-H baglari)
- Hidrofobik etkilesimler

o 73-93 tRNA

 Polipeptit -> Protein

Ribosome

- pH degisikligi
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Protein Yapisi
Hidrojen Bagi Alicilari

Loops (Baglanti Cizgileri)

Alfa Heliks

1LYZ proteini https://www.rcsb.org/3d-view/jsmol/1lyz/O

https://www.sciencedirect.com/science/article/abs/pii/S0022283613004464



https://www.rcsb.org/3d-view/jsmol/1lyz/0
https://www.sciencedirect.com/science/article/abs/pii/S0022283613004464

2. MUTASYON
TURLERI
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SNP

Tek Nukleotid Polimorfizmi
TTGT CGGTAAGC CCAGTC.

e TTGTGCGGTAAGCTCCAGTC,

. |ki insan arasinda benzerlik

%99.9 olmasina ragmen SNP TTGTACGGTAAGCCCCAGTC/
30 - 300 milyon vardir. TTGTGCGGTAAGCCCCAGTC,
- Her SNP ayrica SNV'dir. A/G CIT
Haplotyp 1

Haplotyp2  GTT
Haplotyp3  ACT
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o o GGU CAC UGG CGG UUC
Missense Mutation il | SNSRI | I | |

v r
Yanlis Anlamli Mutasyon gly rp  arg phe

- Aminoasit degismesine sebep
olur.

« Proteinin yapisi, stabilitesi veya
fonksiyonunu da degistirebilir.

GGU CUC UGG CGG UUC

- Hastaliklarla dogrudan iligkili. '\_T_, .\—\"—) .\_Y_}. ._r_, u\_”_} |

gly leu trp arg phe

https://pmc.ncbi.nlm.nih.gov/articles/PMC3346971/
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~ Missense
lliskili Hastaliklar

Protein stabilitesi (KAS)

Hidrojen bagi degisikligi (Alzheimer) * |
Protein esnekligi degisikligi (Kanser ve Diyabet) ... & @' Mutant (R441)
Protein aktivitesi degisikligi (Nadir Hastaliklar)

Wild Type

CO®mPFP

H-BOND NETWORK

ACTIVITY

https://pmc.ncbi.nlm.nih.gov/articles/PMC3796015
https://www.sciencedirect.com/science/article/abs/pii/S0022283613004464


https://pmc.ncbi.nlm.nih.gov/articles/PMC3796015/
https://www.sciencedirect.com/science/article/abs/pii/S0022283613004464

UGG CGG UUC UUA AU

eyt

arg phe leu

Nonsense Mutation

» Durdurma
. Islevsiz veya eksik protein

« Readthrough

UAG CGG UUC UUA AU

S S Sy

STOP

https://pmc.ncbi.nlm.nih.gov/articles/PMC7437896/



~ Nonsense
lliskili Hastaliklar

Kas hastaliklari, Gorme kayiplari,
kistik fibrozis ve kanserler

https://pubmed.ncbi.nlm.nih.gov/18454449/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7352488/

DNA Gene
> K
Okuma Yonu

SNP

DEGRADATION

7
Orijinal DUR
kodonu

Shortened
protein


https://pubmed.ncbi.nlm.nih.gov/18454449/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7352488/

SNP Turleri

/

Protein Uretiminde rol almayan Coding region

Esanlaml

(Protein islevi etkilenmez)

4

Conservative

/[ \

Aminoasit deﬁﬁimi

Non-Conservative

UAA

UAG

UGA



NO MUTATION POINT MUTATIONS

SILENT NONSENSE MISSENSE
¢ \
N orm aI Conservative Non-conservative
DNA level j i & L i AlC | B4 8 TGC
mRNA level AAG AAA UAG AGG ACG
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Tur Amino Asit Ozellikleri Ol;r.leik Etkisi Protein Yapls} Ve Islevine Klinik Ornek
Degisim EtKisi
] Y.?Ill Ao astt, . - Protein - Protein yapisi korunur. |- Genelde klinik
: orijinaline benzer Serin — . - .

Conservative | . . ) . fonksiyonu biiyiik |- Genelde stabil kalir ve  [sonuclar
Ozellikler tagr (yuk, {reonin oranda korunur. |katlanma bozulmaz aratmaz
polarite, hidrofobiklik). ' ' y ‘

- Yeni amino asit, Protein - Protein yapisi ve
Non- orijinaline farkli Lizin — fonksivonunu katlanmasi degisir. - Klinik sonug¢lar
Conservative (0zellikler tasir (yik, Prolin bozab i}llir - Biyolojik aktivite kayb1 |bekleniyor.

polarite, hidrofobiklik).

olabilir.




Intrinsically Disordered Region
(IDR) ve Mutasyon Hassasiyeti

» |IDR, proteinin katlanmamus,
esnek ve yapisiz bolgeleridir.

- Bu bolgeler genellikle
baglanma, sinyal iletimi ve
modifikasyon noktalari icerir.

» Missense mutasyonlar, IDR'nin
islevini bozarak baglanma kayb
veya yeni etkilesimler
olusturabilir.

21




3. BIYOINFORMATIK ANALIZ
VE LITERATUR TARAMASI

« NCBI
 UniProt




Protein Veritabanlari

UniProt
‘RefSeq
KEGG

23



DisProt, yapidan yoksun (intrinsically disordered) protein bolgelerini tanimlayan
bir biyoinformatik veritabanidir.

-Bu bolgeler klasik yapisal biyolojide goz ardi edilse de, sinyal iletimi, baglanma
ve regulasyon gibi fonksiyonlarda kritik rol oynarlar.

-Mutasyonlar, bu disordered bolgelerin islevini degistirebilir; DisProt bu etkilerin
analizine katki saglar.

24



FASTA

» Metin belgesi
- A(U),T,G,C'den olusur
« DNA/RNA veya Protein
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X-Ray Kristalografi ve Yetersizlikleri

. Kristallesme zorunlulugu
. Statik yapi gosterir

» Fizyolojik kosullardan sapmalar
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NMR (Nukleer Manyetik Rezonans)
Spektroskopisi

» Dinamik yapi analizi yapabilir
 Kristallesme gerekmez

» Disordered bolgeleri
gozlemleyebilir

27



4. HASTALIKLARLA ILI$KISI &
GELECEK ONERILERI

e 2020 yilinda yayinlanan "How
many rare diseases are
there?" adli calismaya gore;
+10.000 uzerinde nadir hastalik
tanisi konmustur.

- Nadir hastalik; AB'de 2.000
kiside 1'den az, ABD'de ise
200.000’den az kisiyi etkileyen.

. Riboz 5 Fosfat Izomeraz
Eksikligi

https://pmc.ncbi.nlm.nih.gov/articles/PMC7771654/
https://pomc.ncbi.nlm.nih.gov/articles/PMC6174191/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1181951/



https://pmc.ncbi.nlm.nih.gov/articles/PMC7771654/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6174191/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1181951/
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Article | Open access | Published: 03 September 2018

Machine learning identifies interacting genetic variants
contributing to breast cancer risk: A case study in
Finnish cases and controls

Hamid Behravan &d, Jaana M. Hartikainen, Maria Tengstrom, Katri Pylkas, Robert Winqvist, Veli-Matti

Kosma & Arto Mannermaa

Scientific Reports 8, Article number: 13149 (2018) | Cite this article

10k Accesses | 49 Citations | 10 Altmetric | Metrics

Abstract

We propose an effective machine learning approach to identify group of interacting single
nucleotide polymorphisms (SNPs), which contribute most to the breast cancer (BC) risk by
assuming dependencies among BCAC ICOGS SNPs. We adopt a gradient tree boosting
method followed by an adaptive iterative SNP search to capture complex non-linear SNP-SNP
Interactions and consequently, obtain group of interacting SNPs with high BC risk-predictive
potential. We also propose a support vector machine formed by the identified SNPs to

classify BC cases and controls. Our approach achieves mean average precision (mAP) of
72.66. 67.24 and 69.25 in discriminatina BC cases and controls in KBCP. OBCS and meraed

https://www.nature.com/articles/s41598-018-31573-5


https://www.nature.com/articles/s41598-018-31573-5

JNCI J Natl Cancer Inst (2022) 114(8): djac090

https://doi.org/10.1093/jnci/djac090
OXFORD First published online April 27, 2022
Review

Synonymous Variants: Necessary Nuance in Our Understanding of
Cancer Drivers and Treatment Outcomes

Nayiri M. Kaissarian, PhD ([®," Douglas Meyer, BS," and Chava Kimchi-Sarfaty, PhD (®*

Hemostasis Branch, Division of Plasma Protein Therapeutics, Office of Tissues and Advanced Therapies, Center for Biologics Evaluation & Research, US Food and Drug
Administration, Silver Spring, MD 20993-0002, USA

'Authors contributed equally to this work.

*Correspondence to: Chava Kimchi-Sarfaty, PhD, OTAT Deputy Associate Director for Research, Office of Tissues and Advanced Therapies, Center for Biologics
Evaluation and Research (CBER), U.S. Food and Drug Administration (FDA), Building 52/72, Room 4118, 10903 New Hampshire Avenue, Silver Spring, MD, 20993-0002,
USA (e-mail: Chava. kimchi-sarfaty@fda.hhs.gov).

Abstract

Once called “silent mutations” and assumed to have no effect on protein structure and function, synonymous variants are
now recognized to be drivers for some cancers. There have been significant advances in our understanding of the numerous
mechanisms by which synonymous single nucleotide variants (sSNVs) can affect protein structure and function by affecting
pre-mRNA splicing, mRNA expression, stability, folding, micro-RNA binding, translation kinetics, and co-translational fold-
ing. This review highlights the need for considering sSSNVs in cancer biology to gain a better understanding of the genetic
determinants of human cancers and to improve their diagnosis and treatment. We surveyed the literature for reports of
sSNVs in cancer and found numerous studies on the consequences of sSNVs on gene function with supporting in vitro evi-
dence. We also found reports of sSSNVs that have statistically significant associations with specific cancer types but for which
in vitro studies are lacking to support the reported associations. Additionally, we found reports of germline and somatic
sSNVs that were observed in numerous clinical studies and for which in silico analysis predicts possible effects on gene func-
tion. We provide a review of these investigations and discuss necessary future studies to elucidate the mechanisms by which
sSNVs disrupt protein function and play a role in tumorigeneses, cancer progression, and treatment efficacy. As splicing dys-
regulation is one of the most well-recognized mechanisms by which sSNVs impact protein function, we also include our own
in silico analysis for predicting which sSNVs may disrupt pre-mRNA splicing.
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Research of Gene Mutations in Patient Suffering from
Neurofibromatozis Type 1 in Turkey
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Alpafold

- Aminoasit dizisinden yuksek dogrulukla 3D
protein yapisi tahmini yapar.

-Mutasyonlarin protein kivrimi Uzerindeki
vapisal etkilerini modellemeye olanak tanir.

-Hastalikla iliskili varyantlarin fonksiyonel
etkilerini ongormede biyoinformatik
analizleri guclendirir.
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