(s Lol (i (e plaad) cililids B e ol jaUha g A giia Al o
Lo Sa)) 4%a dihis

s

Jolaallsd cidalliae Ll

) ) Caald
e daaa e Jlaa 2 daaa Cpdl) g 2aa) 2]
J sl

oaliiual)

asin A (tRNA) JLll s 5 5il) (meal) (pa Ja)a (STR) Anliiall 55yl <l 51 S3ll aladiul sy

dul ol eda & oY) s Entamoeba g) b dalall coyDlal Ciy pad 8 e gl 5okl S (e Lialis)
YL £ ) el Baas A S A g aladian) o il day g g 5 s (3 55 30 Ayl o 5l o ¢
o RSl A% ke G ppleaall (o el (e Lo o5 (A 1A Slise e (gl Gaesd) J e o8
Gyl Sl ghalie Caagind (J oY) o) Cua &5 jlaall ¢ o) gall (e (e ¢ aaanal g Ao grll Ay jall A<
pyiall e (glalia 3aal G jlie 320 Jae a0l apanal &5 (pa (A ¢ SA Al STR Aagliiall 3 juadl)
AL Ay 3 Hlalinal) (haliall & (NUCMEr) Jles st el n aladinls histolytica & dispar 4 = 5
=5 Aaadiual) Ay jall 46y plal) o LS Al g i bacld Qe ety ¥ GaDRYI 5 )79 a5
o slS 5 00l You G Lpaaa = gl 5 dilatie s Badse (halie 8 daanadll eegal sl Lalii )l Aty o
5 o 3halia - indels s 5 oLl ) s Luall 5 IS5 giod L) (Cue sill S o siad (5 5 530) (aeal)
Jsmanll 5l Bla) of Al jall ii€y | cpe il Jals dgial) adadl) aas (DGR Lgie ity ) 5 (4l
OSaall (g 4l o 5 ey Lo Adliaall dpiall adall 5 ol S (ge dpaall 35a 5 e (Y1 45010 Lele
gl e alasi)) 38 () 5S5 Of daind Vg L) o gis o ddagiue e $hliey i) 3 il sl G
i) L o€ L lacle (Y1 A8 Hhall alasiind b Y il 5 il e Jals aal 6 Lualil) ye 5 A
G sina o Baia ()5S5 8 Candl a8 sl A8k b Lagee (e silly A gaal) BLaY) aaad
i el ¢l e s dle ¥l Ca el sua Y1 38kl aladia) o ani Laiy g il Gy e
dendrogram &al & ad sl LS Jiahal) sa s o SUB i 38 Cilinal) g g o ) il yhadl)
, Ascomycota & Al slaa) 8 1e gl Ll el g1 ST o ) cl8all puza 3 )
eIV o gl 5 LS ¢ L daall g1 591 558, ) 13l Zygomycotad! sBasidiomycota

4 (e Saccharomyces cerevisiae s Candida glabrata sPichia kudriavzevii

Al sl sl LS Basidiomycota 4 a5 Rhodotorula mucilaginosa WisAscomycota
idlaa _):\51\3‘1\_3\..4.“5\ Oie sanall G Al d.:.aﬂ\ < (upifrac diversity) 4l Lﬁﬂ;i &j.ul\ Glile Je
8 e 5 bl Ay COle Ty candi day )l e 1320 O ) Aplialdill 3 8 ) il LA L), (U5 5S1))
JS e Lash 5 Agbeaall o) 31 Jas eleal) Jala saa) giall iy yhadll g1 530 35 508 Ol i & jeal &) i
333 ale 585 Basidiomycota 4ile (e Malassezia ouia (s ddiadll e gl 531 < jelil cale
osis (= Saccharomycetaceae Iy P Qi BTN I ;la...a“!\'&q\)é;y\ &e LHlie  Aladl
(or Juall Jaall Qdatll 58l s sl danSe &5 < el S, cerevisiae ¢ sisSaccharomyces
Ao yiall 5331 Cyo Ly s sy s SLdl iy (31 5 ¢ Lsliassa 5 SLudll Alile o YL DA) (LEFSE)
Jabs Ao g Al Lo jlie] (Rayy elaa¥) ol @Y1 Jals Do gl g Adle (358 o Sl (el cleia
CEl s Sl s e o Bate ()55 () Sy Basaa Ayl Al all ani ¢ Ul 3 el gl Bl



Gsime o T 15080 05 of oSy JBU (e gl (5593 paealls agi yall STR e Of (s
) £13 am Gl g5 € e s Sl Jainall aladin¥) Jsa saa (o5 Al jall i g LS YL



Genomic studies and diversity profiling of intestine Entamoeba

parasite in Makkah region

By
Dalia Abdulatif Hussain Abuljadayel

Supervised by

Prof. Dr. Ahmed Bahieldin Prof. Dr. Jamal S. M. Sabir
Prof. Dr. Neil Hall

Abstract

Amebiasis caused by Entamoeba histolytica parasite is among the worst gut diseases worldwide.
The most commonly used approach for Entamoeba species typing up to date is the tRNA-linked
Short Tandem Repeat (STR) regions of the parasite’s genome. In the present study, a new reliable,
fast and easy molecular tool for species typing was developed. Also, detection of gut mycobiome
signature of infected subjects in a trial is require to improve the ability to diagnose and treat this
disease. DNA was isolated from fecal samples collected from infected subjects in Saudi Arabia.
Two types of primer sets were compared in which the first targeted tRNA-linked STR regions,
while the second was designed after multiple contig alignment of the two genomes of Entamoeba
histolytica and Entamoeba dispar, using NUCmer program in aligned areas with high similarity
(~90%) and difference between of ~90 bp. The selection criteria secure that designed primers
should pair with both EH and ED contig sequences at homologous regions of 200-500 bp of both
species except for the presence of indels that result in the recovery of amplicons of two species with
different sizes. Banding patterns in the tRNA-linked STR region resulted in the occurrence of
several common amplicons. We speculate that primers mismatch with regions other than the
specified STR arrays of Entamoeba or with organisms other than Entamoeba existed in the fecal
sample. However, the STR-based approach looked very useful in studying strain typing and parasite
diversity. The results for the new approach complemented those of the STR-based approach, except
that the latter failed to detect coinfected subjects. Moreover, the mycobiome results indicated that
diversity of samples slightly changed due to the infection. The dendrogram tree indicated that the
most common phyla in the human gut are Ascomycota, Basidiomycota and Zygomycota. Based on
operational taxonomic unit (OTU) abundance, the species Pichia kudriavzevii, Candida glabrata,
Saccharomyces cerevisiae of phylum Ascomycota and Rhodotorula mucilaginosa of phylum
Basidiomycota were found highly abundant. Analysis based on weighted unifrac diversity distances
resulted in complete separation between the two groups. The results of differential abundance
indicated that a number of four phyla, six families, nine genera and ten species showed considerable
changes in gut mycobiome signatures within and among groups. Overall, unclassified species of
the genus Malassezia (phylum Basidiomycota) showed high abundance in infected subjects as
compared with healthy subjects, while families Saccharomycetaceae and Trichocomaceae, genus
Saccharomyces and species S. cerevisiae (phylum Ascomycota) showed opposite results. Linear
discriminant analysis effect size (LEFSE) or (LDA) indicated that the family Saccharomycetaceae,
of which Saccharomyces cerevisiae is a downstream taxon, can be a biomarker of healthy subjects
that can be considered as a negative biomarker for amebiasis. In conclusion, the study provides a
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new approach which can be useful at the species level, while the tRNA-linked STR approach can
still be a good choice for strain typing. Also, the study provides new insights into the possible use
of Saccharomyces as a probiotic against amebiasis.
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