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Introducere

Hemofilia dobandita este caracterizata de O
concentratie redusa de factori de coagulare circulanti.
Spre deosebire de hemofilia clasica, Tn acest caz se
genereaza anticorpi anti factorii de coagulare. Aceasta
patologie afecteaza Tn principal varstnicii, iar in
aproape jumatate dintre cazuri exista 0 alta boala care
este responsabila de declansarea hemofiliei dobandite,
precum alte boli autoimune: artrita reumatoida,
scleroza multipla, lupus, sindrom Sjogren sau colita
ulcerativd. De asemenea, un alt factor declansator
poate fi inflamatia cauzata de infectii, hepatita,
diabetul sau diferite tipuri de cancer (1-3).

Pacientii diagnosticati cu hemofilie dobandita prezinta
simptome similare cu cele ale hemofilieit A — HEM A
(deficienta de FVIII), hemofiliei B - HEM B
(deficienta de Factor IX) sau simptome de boala von
Willenbrand — vVWB, avand ca principala diferenta ca
nu este transmisa genetlc fiind boala autoimuna.
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Pana in prezent, este cunoscut faptul ca in hemofilia dobandita se dezvolta spontan autoanticorpi ce tintesc FVIII si FIX,
rezultand sangerdri. Numeroase cazuri de hemofilie dobandita sunt confirmate clinic insd fard a investiga prezenta
autoanticorpilor. In toate cazurile de hemofilie dobandita, contextul genetic si transcriptional nu sunt cunoscute, astfel ca n
numeroase cazuri nu se cunoaste cauza agravarii bolii, putand fi implicate mecanisme de reglare epigenetica, inhibari ale
genelor sau blocari ale proteinelor efectoare in cascada de coagulare a sangelui (5-9).

Noi oportunitati de dezvoltare a unor tinte

B Targeted RNA Expression pentru terapii avansate in hemofilia dobandita

| pot fi valorificate prin evaluarea epigenetica a

pre.mmNAﬂ W SR s omvener e cglzurllor Q|qgnost|cate. Scopul studiului este

| T e “ sd determindgm moleculele non-codificatoare

mmm.scé P l'.l'-"-l-:w-, ] ] i I de ARN, precum micro ARN-urile, care

A\ . : ¢ interactioneaza cu diverse gene codificatoare

Gorsimmcipl  SUTR  Oangregion s B . F == ¢ de proteine din cascada de coagulare si care

5 . v - -~ = ¢ inhiba exprimarea factorilor de coagulare, sau

mRNA degradation and translation inhibition cexprimer '4 W_ s :éf ET_ — i s3 evaluaim moleculele mici de ARN care

Igor Koturbash et al., microRNAs as pharmacogenomic T + i‘ Z% = ;‘l’,":ndam moduleazé prOﬁIUI imunitarl care pOt StimUIa

narkorsfor g ey ety s . £ === inflamatia si pot inhiba mecanismele anti-
Biomarkers in Medicine 2015 9:11, 1153-1176 ity i A Mot e E E . > £

' rE= inflamatoare (10-12).

Next-Gen Sequencing (NGS)

https://www.labclinics.com/2022/10/24/alternative-to-rna-seq-targeted-rna-expression/?lang=en
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Flux de lucru — recoltare si stocare probe

yr— . 1 mL Plasma O
‘«——“1 R | / y it Plasma, CTCs > o
| s 55 : -*'3)) > W= WBC > - cID
> /£ . PBMCs in PBS1X : 3
_y . » & — > Biobanca
), RBC, neutrophils »
G
A - &)
1 mL Sange integral > (4,9)

Probele se anonimizeaza si se vor utiliza pentru extractiile de ARN
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RNA sequencing

e Librariile Secventele mici de ARN wor fi
generate folosind ‘TrueQuant smallRNA-

pheatmap(assay(vsd)[genes, ], cluster_rows=TRUE, show_rownames=TRUE,

cluster_cols=FALSE, annotation_col=annot_col)

I I D condition [l 7.5 condition
ETS11 sntz

Seq Kit” . v 7
« Dupa legarea de coloanele de silica, Yeropaw 6
fragmente mici de RNA din plasma vor fi Mo
analizate. Dupa generare CcDNA si YBLOloW 5
obtinerea catenei secundare, se va realiza k73 45
libraria ce se va analiza cu ajutorul 13%2’5 4
ILLUMINA NextSeq 500. vBLOwW
* Quantificarea pentru fiecare gena mapata se —c i : | — é%*lﬁic
va realiza cu HT-seq iar analiza diferentiala m m m m m m o
cu DESeq2. Rezultatele vor fi compilate si 5 5 B B B B
evaluate statistic folosind R-scripts in E % E § § §

RStudio.

Example for the analysis: https://angus.readthedocs.io/en/2019/diff-ex-and-viz.html
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Denumire

Stabilirea grupurilor experimentale

Recoltarea probelor biologice

Determinarea cantitatii de FVIII si FIX

Realizarea registrului de probe

Achizitionarea kiturilor de extractic ADN si

ARN din plasma si sange integral.

Extractia ADN si ARN din probele biologice

Secventierea ARN

Analiza statistica

Diseminarea rezultatelor

Publicarea datelor experimentale.

Rezultate asteptate

Tn primele doua luni ale proiectului se vor stabili
criteriile de selectie pentru grupurile experimentale. Si
vor fi organizate activitatile de cercetare si achizitiile
de reactivi/consumabile.

La finalul lunii 6 de proiect, probele biologice vor fi
colectate si stocate corespunzator pentru extractiile
ulterioare.

Pand la finalul lunii 6 de proiect, fiecare proba
receptionatd pentru analiza va avea rezultatul privind
dozarea factorului FVIII si FIX.

Pe parcursul celor 6 luni va fi completat un registru de
probe, iar la finalul lunii 6 acesta va fi finalizat.

Pana la colectarea tuturor probelor necesare pentru
studiu, se vor desfasura procedurile de achizitie, astfel,
la finalul primelor 6 luni de proiect vor fi achizitionate
kiturile de extractie necesare.

La finalul lunii 8 de experiment toate probele de ADN
si ARN corespunzitoare fiecdrui pacient inrolat in
studiu vor fi extrase, caracterizate si stocate pentru
determinari suplimentare.

La finalul primului an de proiect se estimeaza
obtinerea datelor brute privind probele biologice
incluse in experiment.

Rezultatele analizelor statistice si bioinformatice vor
evidentia molecule comune si distincte cu importanta
majord Tn dezvoltarea bolii, dar si molecule cu
potential de marker biologic.

Diseminarea rezultatelor se va realiza la conferinte
nationale si internationale, sub forma de postere sau
prezentari orale.

Rezultatele studiului vor fi publicate sub forma de
studiu original, intr-un jurnal cu factor de impact de
minim 3. Insi este imposibili mentionarea cu
certitudine a unui jurnal unde se va publica articolul,
datorita etapelor de evaluare Tnainte de initierea
procesului de revizie si ulterior acceptare a
manuscrisului.

Journal of Cellular and Molecular Medicine (IF 5.295)
sau Biomedicines (IF 4.757)
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4= Indeplinit 100%

4= Indeplinit 100% medfuture

<4=mm Analizat 46 probe - pentru confirmare
- activitate in forma continua!

— Indeplinit 100% - registru este deschis,
Se mai adauga probe

4==m Indeplinit 100%
&= Indeplinit 100%

4= Indeplinit 100%

4= Indeplinit 100%

<= Indeplinit 100%
- activitate in forma continua!

4= Indeplinit 100%
- 3 articole publicate
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Rezultate
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Diseminarea rezultatelor
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RNA sequencing suggests that non-coding RNAs play a role in
the development of acquired haemophilia
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Colectare probe biologice:

Donori sanatosl — 2 probe o

Hemofilie dobandita — 2 probe e|I%IbI|e -
Hemofilie clasica — forma moderata — 3 probe eligibile
Hemofilie clasica — forma severa — 3 probe eligible

- Plasma colectata a fost imediat stocata la -80°C.

- Pacienti inclusi 1n studio au prezentat ssimptomatologie specifica
s1 nu aveau alte comorbiditati asociate.

Limitare: numarul mic de cazuri prezente in clinica si costul mare al
secventierilor.
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FIGURE 3 VWolcano plots highlighting the global transcriptomic maodifications and main altered transcripts (dark red) of all comparisons
(A). Venn Diagram depicting the common upregulated transcripts in AH compared to each group. HBA1-201 - haemoglobin subunit alpha 1

being the common transcript in AH compared to all groups (B).
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Implicare directa a miRNA

- miR-19b-3p si miR-186-5p
pot modula nivelul de expresie
al genei F8 (date in
conformitate cu literatura)

Amprenta transcriptelor pentru
pacientii cu hemofilie dobandita
este diferita fata de restul
grupurilor.

Dupa analiza datelor folosind
softul R studio s-a concluzionat
faptul ca subunitatea 1 alfa din
hemoglobina este exprimata
semnificativ diferit in probele de
hemofilie dobéndita comparat cu
restul grupurilor.
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Sumar

- ambele cazuri de hemofilie dobandita sunt idiopatice.
- hemofilia dobandita este o boala foarte rara, iar analizele amprentelor moleculare pentru aceasta boala sunt
definitorii pentru a intelege cum se manifesta, de ce apare si mai ales cum sa o tratam. Astfel ca acest studio este

un model pentru analizele viitoare.

- pentru a determina mecanismele moleculare ce conduc la aparitia hemofiliei dobandite sunt necesare studii
epigenetice si identificarea de molecule ce pot fi utilizate drept Biomarkeri in diagnosticul acestei patologii.

- modelul acesta de analiza poate fi utilizat si in cazul altor boli.

- numarul probelor analizate este esential. Cu cat mai multe, cu atat puterea studiului creste si comparatiile sunt
mai semnificative.
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transcriptomic profile of acquired haemophilia using RNA-seq
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zu ', Diana Cenariu *, Diana Gulel °, Gabriel Ghiaur 4, Ciprian Tomuleasa '

INTRODUCTION

Acquired haemophilia (AH) is a very rare blesding
disorder consisting in the spomtaneous alteration of
coagulation processes occuring in individuals with no
previcus haemaphilic diagnasis.

While classic A or B haemophilia (CH) is usually
associated with mutations in the clotting factors genes, AH
has a primary autoimmune component, delermined by the
development of autoantibodies directed against the clotting
factors.

Maost of the i i for the
of AH are largely unknow, especially regarding the factors
leading to the development of AH in individuals already
diagnosed with either solid or haematological malignancies
and autoimmune disorders. As such, we sought to

the i profiles of AH
patients in comparison with CH patients and healthy
individuals using ANA-Seq.

Our aim was to highlight relevant differentially expressed
twanscripts associated with AH that might offer reliable
biomarker candidates for predicting its development and,
additionally, to provide insight regarding the altered
pathways and factors differentially activated between the
subtypes of the disease.

METHODS

We ir the in the ANA
isolated from the plasma of AH patients (n=2), patients with
different forms of CH (mild and severe, 3 each) and 2 of
healthy controls for reference. Data regarding dystequlated
transcripts was clustered in heatmaps highlighting
modifications at fold change level. Global comparisons of
the alterations were displayed in the form of volcano plots.

The number of reads (imes a transcript was
identified/sample) cormpanﬂmg 1o each transcnpl were

Log2 and d to each group
in order to determine the differences in the form of fold
change (FC). A cut-off of FC »2 was used to select the
relevant differentially expressed transcripts. Results are
represented in the form of Heatmaps and volcano plots

RESULTS
] I i
+ 2 i S
v k- i ”
P b H
i 4 “ :
Fig.2 Volcano plots ighting the global and main altered
transcripts (dark red)
ENST00000320868.9
HBA1-201 - hemoglabin
subunit alpha 1
Fig. 1 Heatmap
depicting the
main differentially
exprassed ’ : Fig 3. Venn Diagram depicting the common upregulated transcripts
an in AH compared with each grouj
dendrogram ii EEF LYY > grew
grouping i i =L E LR
CONCLUSIONS CONTACT
We identified an extensive subset of transcripts, both coding and non-coding (especial mi , with Pression || o nquiries, foel e 1o contact D Ciprian
levels in the case of Ah patients that m:ghl act as starting points for future 15 in the i Tomuleasa, Medluture Research Canter for
Amongst the identified (HBAI1-201 - subunit alpha 1 as a specific upregulated transcript || Advanced Medicine, luliu Hatisganu Uriversity of
in AH when compared to all other |hree conditions namely the samples oblained from Heathy, Mild Classic Haemophilia and || pedcne ic":n Z’“S:‘:i’.f@@';‘maﬁ“‘ Napoca,
Severe Classic Haemophilia donors. We assume the upregulation of HBA1 might be indicative of a Y

response 1o the acute blood loss.
The main limitation in the investigation of AH is its very rare occurrence and development, especially in patients without any
underling ies that might contribute with other specific modifications and thus altering the global transcriptomic prone in a

depicting the global and
trends following comparison

non-AH specific manner.
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* Studiul continua si se evalueaza statusul genetic al probelor de
hemofilie — investigarea invesiunilor in intronul 22 si intronul 1.

* Pornind de la ideea studiului, dorim sa gasim modificari genetice
ce sa le putem asocia cu anumiti biomarkeri, cu rol de diagnostic
si predictie, in cadrul laboratorului de Hemostaza Medfuture -
UMF Cluj-Napoca siin cadrul departamentului de Medicina
Translationala Medfuture.

* S-au dezvoltat doua protocoale de detectare a inversiunilorin
intronul 22 si intronul 1, iar pana in prezent avem identificat 1 caz
de inversiune in intronul 1, reprezentand 2-3% din totalul cazurilor.
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Romanian cohort
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* Hemofilia A severa — 40% dintre cazuri prezinta inversiunea in

Intronul 22
P - G kh —————»
I 12k Int22h1
.................... . 1~~~
------- s /A S
b4 + 1.3 kb
A-02K0 . nip2h2e3
pi
—tf—
Birotkb
PCR l
Wildtype Inversion Carriel
PQ  [Ne— i R
PB+AQ Concd - REIS

AR [[TRNE GFPCE B 10kb
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* Hemofilia A severa - 1-2% dintre cazuri prezinta inversiunea in
Intronul 1 A e v P, .

TEL fintin-2} { exont [int1h-1] [exon2] cEN
intih-2R 9F FVill inlih2F SR
| — <  —

TEL —intih-2] [exont} intth-1]  Jexon2] CEN

B int1h-1 int1h-2
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1.5kb
1kb
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* Au fost evaluate 46 de probe (pacienti diferiti) iar un singur pacient
a fost identificat pozitiv pentru inversiunea in intronul 1.

Mix1 Mix2 Mix1 Mix2 Mix1 Mix2 Mix1 Mix2 Mix1 Mix2 Mix1 Mix2

Mix1 1909 bp
Mix2 1720 bp
Mix1 1303 bp
Mix2 1105 bp

u— -—‘—

L[

A

Proba negativa

Proba pozitiva
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Alte articole publicate
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Reunewwr
The Role of Epigenetic Modifier Mutations in Peripheral
T-Cell Lymphomas
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1. Implementarea protocolului pentru identificarea inversiunii 22

2. Elaborarea unui articol stiintific pornind de la ipoteza
identificarii inversiunilor.
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