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o Meta-analiz, ayni konuda farkh yer, zaman ve merkezlerde yapilmis olan
arastirma sonuclarini niteliksel ve niceliksel olarak birlestirmeye yardimci olan
istatistiksel bir yontemdir.

Benzer klinik ve tibbi arastirmalara ait verilerin bir araya getirilmesiyle
aralarindaki ortaklik ve anlamllik iliskisini ortaya koymak.

- integratif meta-analiz yontemi biyomolekiiller arasi
interaksiyonun aydinlatilmasi ve klinige yansiyan durumlarini gozeterek irdelenmesini
saglamaktadir.



+** Solid organ nakillerinde ve farkh platformlarda dizayn edilip laboratuvar calismasi ile
MiRNA ekspresyon profilleri cikarilmis calismalarin verilerini bir araya getirmek ve
potansiyel hedef ve yolaklari tanimlayan bir integratif meta-analiz ile organ naklinde
biyobelirtec adayr miRNA’larin aralarindaki ortaklik ve anlamllik iliskisini ortaya koymak
ve bu miRNA’larin hedefi olan genleri, iliskili oldugu yolaklari anlamlandirmak

R

% Subat-2021’e kadar ..miRNA, microRNA, miR- ve solid organ transplantation, organ
transplantation, transplantation, heart transplantation, lung transplantation, liver
transplantation, pancreas transplantation, kidney transplantation, renal transplantation

o Literatlr taramasi sirasinda ¢alismaya dahil edilme kriterleri;

1- Solid organ nakillerinde miRNA ekspresyon calismalari

2- Doku, kan, idrar 6rneklerinde yapilan calismalar

3- Vaka-kontrol gruplari kullanismis calismalar

o Literatlr taramasi sirasinda ¢alismadan dislama kriterleri;

1- Derlemeler, toplanti 6zetleri, olgu raporlari, uzman gorusleri, orjinal veri
icermeyen gozden gecirmeler ve editére mektuplar

2- Deneysel calismalar

3- insan disi calismalar



= Yapilan literatlir aramasi sonucunda 380 adet yayin secildi.
= 55 adet calisma degerlendirmeye dahil edildi.

* 380 adet yayin arasindan 325’i arastirmadan dislanmistir. Bu
calismalarin 75’i hayvan deneyi, 19’u hicre kilttri, 23’G kok hicre nakli, 20’si
miRNA profillemesi olmayan, 37’si derleme, 13’0 viral miRNA, 18’i diger (uzman
gorusu, editore mektup ve 120’si (konu disi!!) seklindedir.

= Yayinlar yayin yili, yazarlar, calismanin yapildigi merkez, 6rnek sayisi, vakalarin
klinik durumlari, nakil organ tipi, calisilan 6rnek tird, iliskilendirildigi diger klinik
durum, deney platformu, miRNA ekspresyon profili artan (up regtle), azalan
(down regiile) ve degismeyen seklinde p degerleri (<0.05) dikkate alinacak
sekilde siniflandirilarak dizenlendi. Bu bilgiler “.xlsx” uzantili Microsoft Excel
dosyalari haline getirildi.

= QOrgan tipine gore yapilan siniflandirma sonrasinda her bir organ icin tespit
edilen miRNA’lar arasindan tekrarh olanlar filtrelendi ve up regule, down regiile
ve degismeyen miRNA siniflarina ayrildi.



- o Ornek " Up regiile Down regiile | Deney Kontrol
Dergi Organ Klinik Durum Tipi Yontem Platform MIRNA MIRNA Grubu Grubu
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¢ Yapilan disregiile miRNA siniflandirmasi sonucunda

Bobrek icin 93 up regiile, 56 down regiile - toplam 149 adet disregile miRNA
Karaciger icin 70 up regilile, 70 down regiile -toplam 140 adet disregile miRNA
Kalp icin 22 up regile, 4 down regtile ve 3’G degismeyen - toplam 29 adet
disreglile miRNA

Akciger icin 16 up reglile, 35 down reglile -toplam 51 adet disregile miRNA
Karaciger&bobrek kombine nakilde 2 up regile, 4’4 down regile
Pankreas&bobrek kombine nakilde 1 up regile. 9 down regtile

O Bitdn organlar tekrarl olanlarin elenmesi sonrasinda birlikte incelendiginde 182’si
up regule, 164’0 down reglile, 3’G degismeyen olmak lizere toplam 349 adet
disreglile miRNA belirlenmistir.



O Bu listelerde Antikor aracili rejeksiyon (allogreft reddi), T hiicre aracili rejeksiyon,
akut rejeksiyon, akut hiicresel rejeksiyon, kronik antikor aracili rejeksiyon, kronik

antikor aracili rejeksiyon olarak belirtilenler genel mekanizma nedeniyle rejeksiyon
olarak tek bir bashk altinda toplanmis olup up regtile ve down reglile miRNA
sonugclari ¢ikarildi.

miR-142- miR-144- MiR-182- MmiR-142- - - miR-
3p 3p 5p 5p miR-92a miR-20a 1904
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3p mMiR-194 130b 5p 5p MmiR-32 649
m"_‘z?)‘;Ol‘ m"_‘,j,)‘;55‘ MiR-122 | MiIR-557 | MiR-126 MiR-503
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MmMiRNA 5p 3p
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MmiR-133b | MIR-148b- | MiR-769- | MiR-576- | miR-181a-
3p 5p 5p 5p
m'R?:Slo‘ MiR-16-5p | MiR-155 | MiR-125b m'Rs‘;86'




miRBase MANCHESTER

miRBase

Home § Search ll Browse §l Help | Download § Blog [l < [ st |

Latest miRBase blog posts miRNA count: 38589 entries
MicroRNA Gene Ontology annotations By sam (June 7, ?018)[ Release 22.1: October 2018

You might have noticed some additional information on the mature mIRNA pages In the last few weeks, See for example: http://mirbase.org/cgi-

bin/mature, pl?mature_acc=MIMAT0000123 hitp://mirk org/cgl-bin/ pitn _BCcwMIMATO000069 The new section "QuickGO function” contains a
set of high quality manual annotations of Gene Ontology terms for mature mlRNAs the vast majority of which come from the work of Rachael Huntley et [...] Search by miRNA name or keyword
miRBase 22 release By sam (March 12, 2018) Go || Example

After repeated and unreasonable delay, miRBase 22 is finally released. As you might expact with such a long gap, the number of sequences in the database

has jumped significantly — by over a third. The vast majority of the increase comes from new microRNA annotations In species not previous represented in Download published miRNA data
the database. Indeed, there [...]
- Download page | ETP site

miRBase: the microRNA database

miRBase provides the following services:

* The miRBase database is a searchable database of published miRNA sequences and annotation. Each entry in the miRBase Sequence database represents a predicted
hairpin portion of a miRNA transcript (termed mir in the database), with information on the location and sequence of the mature miRNA sequence (termed miR). Both
hairpin and mature sequences are available for searching and browsing, and entries can also be retrieved by name, keyword, references and annotation, All sequence
and annotation data are also available for download.

« The miRBase Registry provides miRNA gene hunters with unique names for novel miRNA genes prior to publication of results. Visit the help pages for more information
about the naming service.

To receive email notification of data updates and feature changes please subscribe to the miRBase announcements mailing list. Any queries about the website or naming

http://mirbase.org -veritabani

v" miRNA sekanslarini isimlendirmek ve ulasilabilirligine olanak saglamak

v’ yeni kesfedilmis miRNA’larin deneysel olarak klonlanmasini, ifade ve islevlerinin
kanitlanmasini gerektirir.

v’ 2019’da yayinlanan son sirimi 22.1’e gére 271 farkh organizmada arastiriimis

38589 prekiirsor ve 48860 adet olgun miRNA verisi bulunmaktadir

miRNA* - Nisan 2011

Yeni isimlendirme sisteminde miRNA adlarinin sonuna hangi kola (3’ veya 5’) ait

olduguna gore -3p ve -5p getirilmeye baslanmistir.

ANERN



s ortak hedef miRNA : VENNY diagrami
(http://bioinfogp.cnb.csic.es/tools/venny/index.html)
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¢ Belirtec Adayt miRNA’larin (meta-miRNA) Hedef Genlerinin Bulunmasi ve miRNA Hedef
Genlerine Yolak Analizlerinin Uygulanmasi
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(http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk/)

Ongodrillen ve valide edilmis miRNA hedef etkilesimlerinin kapsamli bir atlasi olarak

tanimlanan miRWalk veri tabani, miRNA’lara 6zgi hedef genlerin tespit edilebilmesi icin
gelistirilmis bir biyoinformatik aractir. 2018'de 3.

sirimu arastiricilarin  kullanimina
sunulmustur



** Ortak hedef gen listeleri yolak analiz araclarinda analiz edilerek biyolojik islevleri,
molekuler fonksiyonlari ve bulunduklari yolaklar arastiriimistir.

s Yolak analizi icin, WebGestalt, (WEB-based GEne
(http://bioinfo.vanderbilt.edu/webgestalt/ )

s KEGG, Kyoto Encyclopedia of Genes and Genomes (http://www.genome.jp/kegg/)
yolak analiz araclari kullanilmistir.

SeT Analysis Toolkit)

WEB-based GEne SeT Analysis
Toolkit

WebGestalt 2 "
Translating gene lists into biological insights

ORA Sample Run | GSEA Sample Run | NTA Sample Run | Phosphosite Sample Run (New in 20191) | External

Examples Introduction

| Manual | Citation | User Forum | GOView | WebGestaltR | WebGestalt 2017

% on average 26
tries and terr:

Select Organism of Interest @ Organsms.
Select Method of Interest @
Select Functional Database @

Select Gene 1D Type © yE=

The R package
W 10 work with the
new verison, which provides an interface to
integrate into other pipelines or run batch 3
tocally t o

150 5t dina data fr

KEGG =l || Search

| Help

Japanese

KEGG Home
Release notes

KEGG: Kyoto Encyclopedia of Genes and Genomes

KEGG is o database resource for understanding high-level functions and utilities of
the biological system, such as the cell, the organism and the ecosystem, from
molecular-level information, especially large-scale molecular datasets generated by
genome sequencing and other high-throughput experimental technologies.

See Release notes (April 1, 2019) for new and updated features.

KEGG Database
KEGG overview
Searching KEGG
KEGG mapping
Color codes

“ Main entry point to the KEGG web service
KEGG Objects KEGG2 KEGG Table of Contents

Pathway maps

[Update notes | Release history]

W Data-oriented entry points

Brite hierarchi
KEGG DB links KEGG PATHWAY KEGG pathway maps Clesaification
iz KEGG BRITE BRITE hierarchies and tables Pathiie
KEGG Software KEGG MODULE KEGG modules B Y,
:g‘iﬁ ADX KEGG ORTHOLOGY KO functional orthologs [Annotation] ble
KEGG GENOME Genomes [Pathogen | Virus | Plant]
KEGG FTP KEGG GENES Genes and proteins [SeqData) O'(mm_v‘"”"“"")
Subscription KEGG COMPOUND Small molecules Compound
KEGG GLYCAN Glycans Network
GenomeNet KEGG REACTION Biochemical reactions [RModule] Disease (ICD)

DBGET/LinkDB

ENZYME
NETWORK

Enzyme nomenclature
Disease-related network elements

Drug (ATC)
Drug (Target)



» Bobrek, karaciger ve pank+bdbrek nakillerinde ortak up regilile miR-486-5p:

- imm{Un yanitin olusmasinda etkili olan 6zellikle Notch sinyal yolagi,
kompleman sistemi, T hiicre reseptor sinyal yolagi ve allogreft rejeksiyon yolaklari ile
iliskisi ortaya konulmustur.

- Bobrek naklinde kronik antikor aracili rejeksiyonda miR-486-5p’nin iliskisi
gosterilmistir.

» Karaciger, bobrek, akciger ve kalp nakillerinde ortak up regile mir-155: -

- immunite iliskili Mapkinaz sinyal yolagi, T hiicre reseptor sinyal yolagi,
Toll-benzer reseptor sinyal yolaginin yani sira apoptoz, metabolik yolaklar,
adherens junction sinyal yolaklarinda duzenleyici rol aldigl ortaya konmustur.

- Rejeksiyon ve T - B hiicrelerinde sitokin sentezinin miR-155 iliskisi

gosterilmistir.



<* SONUCLAR? X YENi SORULAR?

- Disregule miRNA’lar arasindan biyobelirtec adayi olarak tespit edilen mir-486-5p ve
miR-155’in gen ve yolak analizlerinde organ nakli sonrasi immiun sistemle olan iliskisi dikkat
cekicidir ve daha genis gruplu calismalarda secilmis aday molekil olmasi dnerilir.




- Organ tipi ayirt edilmeksizin rejeksiyon iliskili disregiile miRNA’lar ile hedef genlerinin
mikrodizin tabanli yontemler kullanilarak deneysel olarak onaylanmasi (validasyon)
hastalarda nakil Oncesi ve sonrasi ekspresyon profillerinin degerlendiriimesi, greft
durumunun anlasiilmasinda etkili olabilecek miRNA’larin kesfinde katki saglayabilir.

- Projemizde degerlendirilen miRNA ekspresyon profillerinin ortaya konuldugu
birbirinden bagimsiz olan calismalarda, deney tasarimlari transplantasyon sonrasinda alinan
ornekler Gzerinden olusturulmustur. ** Greft hasari ve rejeksiyonun olusumu noktasinda
hedef miRNA’larin ekspresyon seviyelerinin, nakil dncesinde mi yoksa sonrasinda mi degisiklik
gosterdigi sorusunun aydinlatilmasi, biyobelirte¢c adayr miRNA’larin eger var ise aralarindaki
farklari ortaya cikarabilir. Bu nedenle solid organ nakillerinde yapilacak miRNA profilleme
calismalarinda, deney tasarimi olusturulurken nakil o6ncesi ve sonrasi seklinde
degerlendirilmeye alinmalari onerilmektedir.
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Expression Profile of MicroRNA Biogenesis Components in Renal
Transplant Patients

E. Celen®, M.G. Ertosun®, H. Kocak”, A. Dinckan®, and B. Yoldas™"

ADapartment of Medical Biology and Genetics, Faculty of Medicine, Akdeniz University, Antalya, Turkey;"Department of Intarmal
Medicine, Division of Nephrology, Faculty of Medicine, Akdeniz University, Antalya, Turkey; and “Department of General Surgery,
Faculty of Medicine, Istanbul Yenl Ylzyil University, Istanbul, Turkey

004 1-1345M7 @ 2017 Elsevier Inc. All rights resarved.
httpeAfdx.dol.org/ 101016/ ransprocesd 201 7.01.019 230 Park Avenua, Mew York, NY 10169

Transpiantalion Proceedings, 49, 472-476 (2017)

Calismaya dahil edilen 16 hastanin nakil oncesinde ve nakilden 3 ay sonrasinda alinan
periferik kanindan elde edilmis, uygun kosullarda saklanmis ve bu c¢alisma icin Kalite
kontrolleri yapilmis RNA’ larinda RT-PCR ile miR-486-5p ve miR-155 ekspresyonu

calisild.
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Bu 4 hastanin klinik takiplerinde:

H13 post-op 4.ayda, KR (yiiksek kreatinin Greft kaybi = diyaliz)

H22 de post-op 2. giin ve H23 de post-op 2. ay AR

H10 graft patolojisi gozlenmemistir.




ALICI DONOR

Akrabalik )
Hasta Yas C Tani Yas C Derecesi Doku Uyumu Immiinsiipresan Grubu
H2 51 E T2D, HT 25 K Kizi 1A,1B,1DR Tac+MFA
H3 35 E  Amiloidozis 34 K Esi 1DR Tac+MFA
H4 36 E TIN 55 E Babasi 1A,1B,1DR Tac+MFA
- H5 53 E HT 49 K Esi 2 DR Tac+MFA
H10 30 E KBY 68 E Babasi 1A,1B,1DR Tac+Eve+MFA
H11 19 E KBY 64 E Babasi 1A,1B,1DR Tac+Eve+MFA
H12 45 E IGAGN,KBY 70 K Annesi 1A,1B,2DR Tac+MFA
H13 42 K  KBY 31 K Kardesi 2A,2B,2DR Tac+MFA
H14 30 E KBY 28 K Esi 1A, 1B,1DR Tac+MFA
H15 58 E HT 36 E Oglu 1A, 1B,1DR Tac+MFA
H17 28 K KBY 59 K Annesi 1A, 1B,1DR Tac+MFA
H18 32 K  KBY 50 K Kuzeni 2B Tac+tMFA
H19 18 K  SLE 44 E Babasi 1A, 1B, 1DR Tac+MFA
21 20 E__ NM.EB 40 K__Annesi 1A.1B. 1 DR Tac+MFA
H22 24 K  KBY 59 K Annesi 2A,2B,2DR Tac+MFA
H23 32 E AN 61 K LURD 0 Tac+tMFA

C, cinsiyet; E, erkek; K, kadin; T2D, tip 2 diyabet; HT, hipertansiyon; TIN, tubdler interstisyel nefrit; KBY, kronik bobrek yetmezligi; 1g A GN, Ig A glomerulonefrit;
SLE, sistemik lupus eritematozus; NM, noérojenik mesane; EB, ektopik bobrek; AN, analjezik nefropati; LURD (living-unrelated donor); Tac, tacrolimus;

MFA, mikofenolik asit; Eve, Everolimus
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Abstract

Stroke is one of the leading causes of death and disability in both developing and
developed countries. Biomarkers for stroke and its outcome can greatly facilitate
early detection and management of the disease. miRNAs have been explored for their

potential as biomarkers for diagnosis, prognosis and brain injury in ischaemic stroke.
A substantial body of evidence suggests that miRMNAs play key roles in numerous
cellular changes following ischaemic stroke including mitochondrial dysfunction,
energy failure, cytokine-mediated cytotoxicity, oxidative stress, activation of glial

possibly bolster their use as biomarkers. Besides the advan-
tages of using miEMNA in a clinical setting, there are some
challenges too. There is quite a variation in type and levels
of miRNAs within the same group of patients which makes
the identification of diagnostic cut-offs guite a difficult task.
Majority of the studies do not evaluate the impact of other
clinical factors which might impact the prognostic thresh-
old. These factors might be helpful in adjusting the walue
of biomarker. Considering these limitations. more number
of studies focussing various aspects of miRMNAs implicated
in the pathogenesis of stroke are warranted. Finally, major-
ity of these studies have been carried out in small groups of
patients. The studies undertaken to establish miEMNAs as diag-
nostic and prognostic biomarkers must be conducted in large
number of patients. Since miRNAs target multiple mRENAs
and a complex regulation between miENA network results in
a biological outcome therefore, it is important to involve un-
differentiated cohort where patients with different thrombotic
and vascular diseases, like hypertension, and cardiovascular
diseases are also included. This might provide the precise
picture of the miENAs involved in the pathogenesis of the
disease. Getting down to the stroke-specific miRNA would
benefit in the development of specific therapeutic strategies
ameliorating the disease. Further evaluation of polymorphism
in miRNA encoding sequences could identify genetic deter-
minants associated with the development of ischaemic stroke.
Future studies are required in large cohorts from different eth-
nic backgrounds to establish these findings and translation of
these findings into clinical research.

ovide evidence not only on specificity and
such treatments but also on potential side
ptake/elimination mechanisms. In addition.
osomes and microvesicles which can deliver
IRMNAs at the site of brain injury will open an
interesting landscape in stroke therapy. Few studies have

been published showing promising results. However, proof-
of-concept studies are still required to ascertain whether
such therapies can result in improved outcomes of stroke.
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Sonu¢: miRNA’lar bobrek greftinin akibeti i¢in potansiyel biyobelirtecler olarak goriilmekle
birlikte, ekspresyon profilleri pre-op ve post-op olarak degerlendirildigi, hastalarin demografik
ozellikleri dahil 6rnek alma zamanlari, vericiye ait bilgiler bakimindan detayli tespit ve
siiflandirmalarin ~ standardize edildigi genis Orneklem sayisina sahip c¢alismalarla
dogrulanmaya ihtiya¢ duymaktadir.




** Tolerans X Rejeksiyon !!!
** Molektler monitorizasyon ( Diagnosis-Prognosis-Treatment)

-Risk tayini, tani, tarama, takip, tedavi
** Non-invaziv materyal i ,
** Maliyet (Cost-effective) L
** Hiz
** FDA biyobelirtec algoritmasi

* Bobrek hasari etiyolojisi

e Etnik koken

* Yas (pediatrik vakalar!)

* C(Cinsiyet

e Gebelik sayisi

* Transflizyon ve diyaliz gecmisi
e Kullandigi ilaglar

e Yasam kosullari ve aliskanliklari
* Dono6r immun profili

* Donor spesifik miRNA profili (post-op miRNA profiline etkisi?)
e Kan alinma zamani

e Kontrol grubu paradoksu

* Yontem
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Mormothermic machine perfusion (MMP) is a nowvel clinical approach to overcome
the limitations of traditional hypothermic argan preservation. NMMP can be used to
assess and recondition organs prior to transplant and is the subject of clinical trials
in solid organ transplantation. In addition. NMP provides an opportunity to deliver
therapeutic agents directly to the organ, thus avoiding many limitations associated
with systemic treatment of the recipient. We report the delivery of cliponucleotide-
based therapy to human kidneys during MNMP, in this case to target microRMNA func-
tion [antagomir]. An antagomir targeting mir-24-3p localized to the endothelium and
praximal tubular epithelium. Endosomal uptake during MNMP conditions facilitated an-
tagomir co-localization with proteins invalved in the RMNA-induced silencing complex
{RISC) and demonstrated engagement of the miRNA target. This pattern of uptake
was ot seen during cold perfusion. Targeting mir-24-3p action increased expression
of genes controlled by this micraRMNA. including heme oxypenaze-1 and sphingosine-
1-phosphate receptor 1. The expression of genes not under the contrel of mir-24-3p
was unchanged, indicating specificity of the antagomir effect. In summary, this is the
first report of ex vivo gymnotic delivery of olizgonucleatide to the human kidney and
demonstrates that NMP provides the platform to bind and block detrimental microR-
MAs in donor Kidreys prior to transplantation.

KEYWORDS

basic [laboratory) research/science, gene therapy, ischemia reperfusion injury [IRI), kidmey
transplantation/mephrology. molecular biclogy: micro RMNA, organ perfusion and preservation,
translational research/science
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