é&‘}l‘eﬂ‘ O&ﬂ@bﬁu&M‘M'M&GM‘

L.g.n.‘.by.[,.a.” QLAH}AQJS )Y 1K

slus|

pdall i) 25 § ] 2y e Jyrand! cildlate JLeSa donda Albu
pdl o lyel e

Slastl A o 8l &)
ddpdad]) dgdall aglall 408
odlae il dasl>
Bsgaud! duyall 2Ll
VoYY b /VEEE Cay



Lol pganga,S SMBL G crashl pudl Gl y oo e uedl peard] aas oy i 281

O 93 vkl sy Il ¥ ¢ U3 g coaphl (Ll all ol s a o e Bylal (G Lo 593 (TKS) 3LisS (3350 0! ollnil Abokgand | lodlall cunls 2ot

lall deglie
lad | Zall Aaglies il (Fladl andl Gl yuw =¥l § usell pall Loyl (gt pedt! bzt udd JolS Juudaa ely) g Lieolys Bua cdw/pt)/ Soto
24 g I TKI I

&) owilisen (Al o @ ikl Sl audl Gl s (00 (30 Loz 13 OLud Yl oo o0 il Ve e qupdl 951 e S elp2) 03 2yl g
el Bl o0 g5l el o plykySia ¥ gkl Slicadl peand ! @ 99d) el g il el 15 (oSN Al pe § ¢ pasd il Al e
DESeq2 R daj aluiiwly Sbiledl Judoms ol pan] 63 .6 59 o1 Josdaadld! B 3T LT a2l o ldeianly Gl

Lol @3 oull) e gazell 31 a3k (Fleidl pudl ol e ¥ (§ S S il JSdy L paidl iy L €99 (0 B gazma (e pgtall @3 smilasl/
Loty « gzt el § Aadsye <ol Ga VYY 0 ) ol eaddl Julons uilis Ll ¢ peeasd! § s log2Foldchange [> 0| o 58T 8yl Slicmdl peass &yl
NTRKZ i Jia « 5,381 Silimlly Laislie wie i paddeia gl o adipe e et Leod Ciliumdl (any Buamg Liag! b YVY 3 paadiin Gud| padd! oS
¢ Wgliedl &5 g3uddl P53 (FOXO (PI3-AKT &ilyLi) slus « auliell 8390 J) 8ypzl) Slivad! 2dlé s .ART77 (<-5 Foldchange) 5 (> +5 Foldchange)
Ol ) 8 6 9,Sll Uyl ¢ BouSHLI B ydnal

&guo caillyg Buay A3de L9 BCR-ABL o Aaspe pé &b Slpdd dongy gl Anglie pe cpopkl (Sleidl pudl Gl yes o¥l> 3 il Limslis o 4SS s M/
oo doall Loyl Busgg. (Ol yudl § 5.9)Sll Bl ¢ BpuueSTall Byaudll « Agliadl &5954dl « P53 (FOXO (PI3-AKT . alil 8y90) :ie Bgls olylumag
S om0 3aml o 1upe sy W1y (SLadl adl Gl yus v 0 § TKI ke Zaglies A8de Ll Geun o @19 Gl peatll § Jlatl pidl uld sl
Gy ¢ Aaglal) adly oy o ey @) BCR-ABLJ Adiud | Sild¥l (e dyuadl (e ¢ guiadl Gl ia Jabiay o ) (10 ST Acgazma § pAad) e gLy Lbolis)!
ookl Ll audl oy (vl diad | Padl s e orie

ANGS) JU Jaaed! i ¢ ol soeatd] « 30 o305l nka ¢ LealsDed o (CMIL) Aiazhf e Linill LeasSylll s il o LalSO)



[

Gene Expression Profiling on CML Patients

withPhiladelphia Translocation

By

Safaa M Khaled AlDahlawi

A thesis submitted for the requirements of the degree
of Master of Medical Laboratory Technology (Advanced
Hematology)

Supervised by
Dr. Heba A Alkhatabi

Faculty of Applied Medical
SciencesKing AbdulAziz
University

Saudi Arabia
Rajab 1444 AH- January
2023 G



Abstract

Gene Expression Profiling in CML Patients with Philadelphia
Translocation

Background: Tyrosine kinase inhibitors (TKIs) and other targeted medicines are crucial
in the management of chronic myeloid leukemia (CML) patients' treatment. However,
some patients do continue to experience less favorable outcomes and exhibitresistance to
therapy. Therefore, the aim of our study is to conduct whole transcriptome sequencing
to assess the differential gene expression profile in CML cases according to the patient’s
response to TKI-based therapy.

Method: Ten blood samples from CML patients at two different phases (diagnosisstage
and relapse stage) were collected. All samples were subjected to RNA extraction, and
<20 pg of RNA was used for NGS sequencing. The DESeq2 R software was used to do
the data analysis.

Result: A list of 499 genes was found to have significantly differential expression levels
among the two study groups. Around 122 genes were found to be upregulated,
whereas 377 were found to be downregulated. There was a highly significant
deregulation of NTRK2 (>+5 FoldChange) and KRT17 (< -5 FoldChange) expression
compared to other genes. The majority of the expressed genes are involved in the cell
cycle, PI3K-AKT signaling pathway, cellular senescence, oxidative phosphorylation,
microRNA in cancer, FOXO and P53 signaling pathways, as well as other biological
processes.

Conclusions: Our findings reveal the association between the signaling pathways and
treatment resistance in CML cases. These pathways also showed a higher performance
in downstream signaling of the TKI target, BCR-ABL. Few target genesrequire further
validation in a larger cohort to confirm their association with TKI resistance. This
research finding sheds light on several BCR-ABL independent mechanisms that could
be associated with the resistance mechanism, which will improve future treatment of
CML patients.

Key Words: Chronic Myeloid Leukemia (CML), Philadelphia, Tyrosine Kinaseinhibitor,
gene expression, Next generation sequencing (NGS).



