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ABSTRACT

Kearns—Sayre syndrome (KSS) is a genetic disorder disease caused by mitochondrial myopathy, and it is a rare syndrome
recorded for the first time in Iraq. The present study was carried out to analyze High variable region HV 2b in KSS. A case
report study was conducted, a female 19 years old with clinical manifestation of KSS was diagnosed in Margan hospital.
Blood was collected from the case and her mother for DNA extraction and mt DNA amplification and sequencing. The results
of the present study show that 276 bp of HV 2b, which was sequenced to detect genetic variations and point mutation, also
identities with Iraqi placebos and NCBI sequences. The mtDNA sequence analysis shows a single insertion mutation in the
KSS case and 11 substitution mutations. The frequency of substitution mutation was disappeared in 11 loci for 7 types of
mutation. 22.23% the percentage mutation in 9 loci for 7 types of mutation, the higher percentage was 33.34% of 5 loci for
3 types of mutation. Low-frequency percentage of A, C, GC, AG, AC, TA, CG, CT and (G, C)%, other patterns percentages
ware increased T, GG, TG, TT, and (A, T) %. Also, there were no ambiguous nucleotides in the present case and study subjects.
The identities between study subjects were in figure 2. The percentage of DNA sequences identities between KSS with NCBI
sequence was 87%, KSS with Iraqi placebo 85.77%, KSS and her mother was 79%, case mother with NCBI sequence 98%,
case mother with Iraqi placebos 87.55%. the KSS case show branched haplogroups. The present study concluded that there
was variation in DNA sequences in KSS case.
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INTRODUCTION PCR analysis.> Studies investigated the inheritance of KSS

Kearns-Sayre syndrome is a rare disease characterized by
dysfunction in multi organs which happened before twenty
years,! it caused by defects in mitochondria would impaired
in oxidative phosphorylation which responsible on cellular
energy production.? The deletion in mitochondria may be
variance between cells, tissue and organs that affected on
dysfunction phenotypes this called heteroplasmic pattern.?
The mitochondrial disorder in KSS syndrome characterized by
pigmentary retinopathy, progressive external ophthalmoplegia,
also abnormality in muscles, defect in cardiac conditions and
endocrinopathies.*

The mitochondrial DNA disorder led to defect in protein
required for the respiratory chain reaction, some genetic
disorders accord in mtDNA like point mutation and deletion
a study found that disclosed a 7663-base pair heteroplasmic
deletion in the mtDNA 6340-14003 in KSS using Long-range

*Author for Correspondence: mohammed.a.medical.lab@nuc.edu.iq

syndrome, its reported that the inheritance of mitochondrial
genome is maternal because during fertilization sperm missed
mitochondria with tail.®

KSS is rare syndrome it recorded in 1.6 for every 100,000
individuals’ first described by Kearns and Sayre in 1959,% in
a case report, which presented with external ophthalmoplegia,
pigmentary retinopathy and cardiac conduction disorder, in
Iraq there was no information’s about this syndrome except
the present case that reported in Hilla city, Iraq.

MATERIALS AND METHODS

Genetic Study

o Sample Collection: about five mL of whole blood was
collected from KSS case that admitted to Marjan hospital, the
clinical diagnosis’s performed by prof. Dr. Monem Makky and
case report by Dr. Zahraa Al-Terehi, all data were collected
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according to ethical approval of ministry of environment
and health in Iraq and permission of case, control was
collected from healthy contributors, had age (15-22) years,
DNA extraction performed using Favor gene extraction kit.
Concentration and purity were detected using nanodrope.

* The HV2b of mtDNA was amplification using the following
primers (Table 1)

* PCR conditions and size products, PCR experiments
performed as a following; per-denaturation for 5 minutes
at 94°C, then 35 cycles (30 seconds at 94°C, 30 seconds at
58.4°C, 30 seconds at 72°C, and finally 10 minutes at 72°C).
PCR products were determined by electrophoresis pattern
in agarose gel (1.5% agarose, 70 V, 20 mA for 45 minutes)
with ethidium bromide staining. The PCR size product was
276 for HV2b (192-429) in Homo sapiens mitochondrion.
Data analysis using NCBI blast, https://blast.ncbi.nlm.
nih.gov/Blast.cgi, virtual amplification performed by sms
bioinformatics software http://www.bioinformatics.org/
sms2/per_products.html, and multiple alignments using
MAFFT version 7 https://mafft.cbrc.jp/alignment/server/.

RESULTS
Case Report

An 18 years old female presented with a short stature that
began when she was 13 with progressive ptosis and bilateral
sensorineural hearing loss and Exertional dyspnea, muscle
weakness, and wasting that cause loss of 5 kg of her body weight.
In reviewing her past hospital admission, she was admitted
several months ago due to trendiness and severe headaches.
Bp 60/50 mmHg, CT scan was done at that time. The result

Table 1: Primers sequences used in mtDNA amplification sites.
HV2b C2 (L 177) F- TTATTT ATC GCA CCT ACG TTC AAT
D1 (H 409) R- CTG TTA AAA GTG CAT ACC GCC

was hyper densearea throughout the cerebrum (diagnosed as
intracranial calcification); on the physical exam, there is mild
hyperpigmentation of the elbow and hirsutism in the face and
limbs muscle wasting, and hypotension enlarged thyroid. Pt
was conscious, alert, oriented to time 6CUS exam was normal
apart from hypotonic ophthalmological exam shows retinal
dystrophy with |Visual acuity. Serum electrolyte was normal;
thyroid function test was | T4 level with normal TSH and 1CK.
Liver function test was normal and normal urine appearance
under microscopic, ESG show 2:1 antrioventricular (AV) block
with intermittent complete AV block left bundle branch block
(LBBB). Family history, her father HTN, recumbent pulmency
inf+ allergy, DM.

Genetic Test
DNA Extraction, PCR Products, and Virtual Amplification

DNA extraction and PCR products were shown in Figure 1,
amplification products of HV 2b were 276 bp for study
subjects. This deal with virtual amplification performed by

bioinformatics software which shows in Table 2.

Multiple Comparisons

The DNA sequence analysis of the case show variant results,
as shown in tables and figures. The multiple Comparisons
of mitochondrial DNA HV2b between case and NCBI
sequence, case mother and Iraqi placebos show variant
polymorphisms as shown in Figure 2 and Table 3. There was
a single insertion mutation in KSS case compare with NCBI
sequence while it corresponding with Iraqi placebos at loci
253, eleven substitution mutations in KSS case; ten of them
were corresponding with NCBI and Iraqi placebos while one
of them was differenced, in Iraqi placebos was G while in
NCBI was A, and it was T in KSS case. The frequency of
substitution mutations was ranged (0-33.34)%. It was diapered
in 11 loci for 7 types of mutations. 22.23% was the percentage

M12345678

276 bo

Figure 1: The electrophoresis pattern of DNA extraction and PCR product of HV2b amplification (276) bp for study subjects,1%
agarose,75V,20Am for 1-hour. Lane M DNA marker, lane 1-6PCR product OF Iraqi placebos, lane 7,8 PCRproducts of KSS case and her mother.

Table 2: DNA sequences of virtual amplification of HV 2b with PCR size products.

Loci DNA sequenceof virtual amplification

Size products

HV2b

TTATTTATCGCACCTACGTTCAATATTACAGGCGAACATACTTACTAAAGTGTGTTAATTAATTAATGCTT

276

GTAGGACATAATAATAACAATTGAATGTCTGCACAGCCACTTTCCACACAGACATCATAACAAAAAATTT
CCACCAAACCCCCCCTCCCCCGCTTCTGGCCACAGCACTTAAACACATCTCTGCCAAACCCCAAAAACA
AAGAACCCTAACACCGCCTAACCAGATTTCAAATTTTATCTTTTGGCGGTATGCACTTTTAACAG
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of appeared mutations in 9 loci for 7 types of mutations, the
higher percentage was 33.34% it has appeared in 5 loci for
3 types of mutation.

The DNA State

Table 4 clarified the DNA state of KSS, NCBI, Iraqi placebos,
and case mother, low percentages of some patterns could be
seen in the frequency of A, C, GC, AG, AC, TA, CG, CT, and
(G, C)%. In other patterns, percentages ware increased like the
frequency of T, GG, TG, TT and (A,T)%, on the other hand,
other patterns were varied when compared with study subjects;
also, there were no ambiguous nucleotides in the present case
and in study subjects.

DNA Identities

The identities between study subjects were explained in figure
3. The percentage of DNA sequences identities between KSS
with NCBI sequence was 87%, KSS with Iraqi placebos
85.77%, KSS and her mother was 79%, case mother with NCBI
sequence 98%, case mother with Iraqi placebos 87.55%, Iraqi
placebos with NCBI DNA sequence 96.22%.

Phylogenic Tree

The phylogenic tee of study subjects show in figure (3), there
were two haplogroups groups it were (10) and other study
subjects in other haplogroups branches, one of these was KSS
case while other branches consist of two sub branches including
KSS case mother and seven of Iraqi placebos.

DISCUSSION

The present study aimed to investigate the variation in DNA
sequence of KSS case in the Iraqi population; this case is the
first patient recorded in Iraq according to the Iraqi ministry of
environment and health. Thus the present study was suggested,
the previous studies improvement that this syndrome was rare,
Yu et al. recorded one patient (male) in Chins,'” in brazil there
were two twins sister of KSS.!! There is no information’s about
this syndrome in Arab countries.

The variations in mtDNA sequences of KSS case shown
in the Table 3 and 4 and Figure 2, these variations in the case

may be responsible for some case phenotypes which studies
have improved. Although observation of mutated mtDNA in
lymphocyte of blood does not associate with the severity of
clinical symptoms of the KSS®, investigators explained that
mutation or deletion in mtDNA was dissimilar between tissues
and organs which known heteroplasmic.'?

One of the studies show deletion in mtDNA approximately
6.7 kb in two patients of KSS using southern blot and PCR'in
the present study, and there was no deletion in KSS case this
because the loci which was analyzed in the present study had
substitution mutation in addition to one insertion mutation.
Thus, the case needs more investigation about other loci’s of
mtDNA. In the other hand, HVla and HV2a were analyzed
for the same case (data not shown); the results of these loci’s
show variation in sequences, and no large-scale deletion was
observed. However, the low percentage of the mtDNA was
deleted because of the low level of mutated mtDNA in blood
and sometimes cannot be detected.'* Di Mauro et al. clarified
that the deletions in mtDNA occurred de novo in the mother’s
oocytes or during embryogenesis.!>

In the present study KSS show, low identity with her mother
mtDNA sequences 79%, while she showed it approximated
identities with NCBI and Iraqi placebos (87%, 85.77%).
Case mother show low identity with Iraqi placebos also, from
these percentage can be concluded that KSS was inheritance
some mutation from her mother while other mutations were
induced in case during an embryonic period or childhood.
The environmental in Iraq supported induced mutation in
DNA because of increment in pollution in air, soil, and water,
in addition of stress and low power of lifestyle for persons
A big studies in Iraq show that there were de nova mutations
in genes led to incidence diseases like cancer, auto immune
disease, in addition of hypertension and progressive of
diabetic complication, also incredible of oxidative stress.'¢-2
Also, the data recorded by Khambatta et al. that none of the
35 patients with KSS had a family history of KSS.!

The phylogenic tree shows the differences of KSS case with
other study subjects, although of her contributed in the same

Table 3: Variations in HV1a of Kearns-Sayre syndrome

Loci variant NCBI >KSS Iraqi placebos>KSS Frequency in Iraqi placebos (%)
204, 205 A>G A>G 0,22.23

207,210, 224 G>T G>T 0,11.12,0

209, 421 >G >G 11.12,33.34

225,236,242 C>G C>G 11.12,0,0

230, 274, 342 A>T A>T 0,22.2,0

235, 276, 280 A>C A>C 0,223,223

253 Insertion T - 0

257,418 C>G C>G 0,33.34

262,289, 376 C>A C>A 22.2,22.23,22.23

265, 268, 299, 316, 352 C>T C>T 0,22.3,33.34,33.34, 11.12
276 A>C A>C 22.23

279 G>A G>A 22.23
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The DNA sequence stats of study subjects

Table 4:
NCBI sequence (%)

11.27
34.18

Case mother (%)

Case (%)
13.67
30.08
30.86

Iraqi placebo (%)

14.145
33.54
25.10

Pattern:

12.50
33.98

24.61

26.55

2891

25.39
5.10
2.35
3.53
2.75
2.35

27.20
3.945
34

28.00
1.82
2.19
2.55
438
3.28

1.96
3.14
2.75
4.71
431

gg
ga

3.17
433
3.89

gt

gc

ag
aa

13.33

6

14.12

14.66
6.39
831
425
6.44
9.34
3.85
1.52
8.85

13.14
7.66

.67

6.27
7.06
5.49
4.71

at

9.80
4.71

10.22
4.01
8.03

ac

tg
ta

7.06
9.02
3.92

16.47
431
0.78
9.02
431

10.22
4.38
2.19

tt

tc
cg
ca

1.57

10.20
6.27

10.95
5.84
9.12

5.682
11.251
41.35
45.68

ct

10.59
41.41
58.59
0.00
0.00
0.00

11.37
39.06

60.94

CcC

39.27
60.73

g,

at

0.00
0.00
0.00

0.00
0.00
0.00

L,y,8,w,k*
b,h,d,v,n*

r,y,s,w,k,m,b,d,h,v,n*
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placebo; lane 3 KSS and her mother; lane 4 case mother with NCBI
sequence; lane 5 case mother with Iraqi placebo; lane 6 Iraqi placebo

Figure 3A
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root, it had branched haplogrupe from other study subjects
because of point mutations that recorded in the present study

also differentiations in DNA states made this haplogrupe.

Multiple comparisonsof mitochondrial DNAHV2b,

lane 2-11 Iraqi place bos sequences 12, case 13 case mother,

Figure 2

C NCBI sequence ID: NC_012920.1.
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10_10

L—e11_11

Figure 3B: Phylogenic tree of HV2bin mtDNA of study subjects, 1
NCBI sequence, 2-10 Iraqi placebos, 11 KSS case, 12 case mother.
Some point mutations were recorded, such as m.3243A>G 22

or m.3249G>A. %
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