
فيصل بن أحمد العلاف/ د  
أستاذ علم الوراثة والطب الجزيئي المشارك

جامعة أم القرى–كلية الطب  
هـ1438ربيع الأول  21-20–الملتقى الأول للبحث العلمي  

شَرَفُ الْعِلْمِ وَ شَرَفُ الْمَكَانِ  



2

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

DSRUQU

جامعة أم القرى



3

الإكتشاف

ات العلمية

وجودة عدد 

النشر

ي المشاركة ف

المؤتمرات 

العلمية

ةنقل المعرف
توطين 

التقنية

تطوير 

الطرائق

يئة تهيئة الب

البحثية

تطوير 

المهارات

الأثر على 

المجتمع 

والإقتصاد

المرجعية 

العلمية



فِ عَلىَ ا ب بِةَِ لِمَرَضِ لْْعْتِلََلَْتِ الْوِرَاثيَِّةِ الْمُسَ الْبرَْناَمَجُ الْوَطَنيُِّ لِلتَّعرَُّ

ِ فِ  مِ الْعاَئِلِي  ِ وَتَ ارْتِفاَعِ كُولِيسْترُُولِ الدَّ طْوِيرُ اخْتبِاَرٍ ي الْمُجْتمََعِ السُّعوُدِي 

 ِ لِلتَّشْخِيصِ الْجُزَيْئيِ 
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فِيفِّرًامُتَوَْالِْْخْتِبَارَاتِمِنْالنَّوْعُهَذَايَكُنْْلَمْالَماضِيَةِالسَّنَوَاتِفِي
الْوَاحِدِصِلِلشَّخْالْجِينِيِّالْمَسْحِوَتَكْلُفَةِالسُّعُودِيَّةِ،الْعَرَبِيَّةِالْمَمْلَكَةِ
وَفُّرِتَحَالِفِيالتَّكْلُفَةُوَتَنْخَفِضُرِيَالٍ،آَلَْفِْعَشْرَةِْعَلَىتَزِيدُ

الْوِرَاثِيَّةِْالِْْعْتِلََلَْتِوَنَوْعِعَدَدِعَنْبَيَانَاتِوَقَوَاعِدِْمَعْلُومَاتٍ،
.الْمُجْتَمَعِفِيالْمُنْتَشِرَةِ

ابَةِْالِْْصَمُعَدَّلِْعَنْْدَقِيقَةٌإِحْصَاءَاتٌتُوجَدُلْأنهبالذكروالجدير
وَالْعَادَاتِالْحَيَاةِ،نَمَطَْلَكِنَّالسُّعُودِيِّ،الْمُجْتَمَعِفِيبِالْمَرَضِ
الَّتِيقَارِبِالَْْبَيْنَْلِلتَّزَاوُجِالعَالِيَةَوَالنِّسْبَةَْالِْْجْتِمَاعِيَّةَ،وَالتَّقَالِيدَْ

الْقَلْبِ،بِأَمْرَاضِْالِْْصَابَةِمُعَدَّلِْارْتِفَاعِمَعَ%50عَلَىتَزِيدُ
صَابٍْمُخَمْسِينَعَلَىيَزِيدُالْمُصَابِينِعَدَدَبِأَنَّتُوحِيوَالشَّرَايِينِ

مِنْْمُصَابٍأَلْف230ِ-46بَيْنَمَاوَيَتَرَاوَحُالَْْطْفَالِ،فِئَةِفِي
.لِِْصَابَتِهِمْمُدْرِكِينَغَيْرُمُعْظَمُهُمْالْكِبَارِفِئَةِ

عَلَىلِلتَّعَرُّفِوَطَنِيَّةٍ؛بِدِرَاسَةٍقُمْنَاالْمَاضِيَةِالْخَمْسِالسَّنَوَاتِْفِي
الدَّمِْكُولِيسْتُرُولِاِرْتِفَاعِلِمَرَضِالْمُسَبِّبَةِالْوِرَاثِيَّةِالِْْعْتِلََلَْتِ

يصِالتَّشْخِاخْتِبَارَاِتوَتَطْوِيرِالسُّعُودِيِّ،الْمُجْتَمَعِفِيالْعَائِلِيِّ
فِيهَااِئِعِالشَّلِلْعَائِلَةِالْفُرْصَةَوَيَمْنَحُالتَّكْلُفَةَ،يُقَلِّلُْبِمَاالْجُزِيئِيِّ
.سَلِيمٍبِطِفْلٍالُلهيُكْرِمَهَاأَنْالْمَرَضُ

ِ الْعاَئلِِ  مِ الْوِرَاثيِ  ِ ارْتفِاَعِ كوُلسُْترُُولِ الدَّ ي 

أَنَّمَعَاتِالْمُجْتَبَعْضِعَلَىأُجْرِيَتْْالَّتِيالْمُتَزَايِدَةُالدِّرَاسَاتُأَثْبَتَتْ
دِقَّةٍبِيُشَخَّصُلَْْالْعَائِلِيِّالْوِرَاثِيِّالدَّمِكُولُسْتُرُولِْارْتِفَاعِمَرَضَ
عَالِجُْيُلَْأَنَّهُْكَمَا،الْمُجْتَمَعِْفِيلِلْمُصَابِينَْالْفِعْلِيَّالْعَدَدَتَعْكِسُ
اشِرٍمُبَبِشَكْلٍْالْمَرَضُوَيَرْتَبِطُ.التَّشْخِيصِبَعْدَْكَافِيَةٍبِصُورَةٍ
لْمُفَاجِئَةِ،اوَالْوَفَاةِوَالشَّرَايِينِ،الْقَلْبِ،أَمْرَاضِمُعَدَّلَْتِنِسْبَةِبِارْتِفَاعِ

يَّةٌ،اجْتِمَاعِعَوَاقِبُلَهُوَالْعِلََجِالتَّشْخِيصِ،تَأَخُّرَفَإِنَّوَبِالتَّالِي؛
.تَجَاهُلُهَايُمْكِنُلَْسَلْبِيَّةٌوَاقْتِصَادِيَّةٌ

تَشْخِيصُهتَمَّإِذَاوَعِلََجُهُالْمَرَضِ،مِنْالْوِقَايَةُالْمُمْكِنِوَمِنْ
كْتِشَافِْلِْدِقَّةًوَالَْْكْثَرُْالْمثُلْىَْوَالطَِّريقَةُمُبَكِّرَةٍ،سِنٍّفِيوَاكْتِشَافُه

النوويللحمضالْوِرَاثِيِّالْجُزِيئِيِّبِالْفَحْصِ:هِيَالْمَرَضِهَذَا
.ايهإنديالباسمالمعروف



نمط التوريث للصفات 
السائدة
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LDLR (the plasma 
membrane Low Density 

Lipoprotein Receptor) 

ApoB (Apolipoprotein B 100)

PCSK9 (the neural apoptosis 
regulated convertase 1)



نمط التوريث للصفات 
المتنحية
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LDLRAP1 (the plasma 

membrane Low Density 

Lipoprotein Receptor 

Adaptor Protein 1) 



Classes of LDLR 
mutations and 
genotype/phenotype 
correlation

The null receptor phenotype results from
non-sense mutation(s) or deletion(s) in the
promoter region within the LDLR gene

The transport deficient receptors are
synthesised normally in the endoplasmic
reticulum but fail to be transported to the
Golgi apparatus for further processing

Binding deficient LDLR is transported
normally to the cell membrane but binds
LDL only partially

The internalisation defective receptors
reach the cell surface and bind LDL, but
fail to cluster in clathrin coated pits
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Causative Mutations

• Loss of Function Mutations

LDLR

Accounts for 85-90%.
Over 1000 mutations reported

No hotspots in some population

ApoB

Accounts for 1-5%
Only two mutations is reported

• Gain of Function Mutations

PCSK9

Account for 5-10%
Nine mutations are reported

Other candidate Genes: ABCA1, APOA2, APOC3, 
PON2, ARH, LDLRAP1, APOC2, APOE, and LPL
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Selection 
criteria: Simon Broome Criteria

‘Definite’ FH – A+B must be present

‘Possible’ FH – A+C or A+D

A. Total and LDL-Cholesterol
16 years+ : Total cholesterol >7.5mmol/l 

(>290mg/dl) or LDL-C >4.9mmol/l 
(>190mg/dl)

Under 16 years: Total cholesterol >6.7mmol/l 
(>260mg/dl) or LDL-C >4.0mmol/l 
(>155mg/dl)

B. Tendon xanthomas in patient or 1st 
(parents, sibling, children) or 2nd 
(grandparents, uncle, aunt) degree 
relative

C. FH of myocardial infarction (MI) <60 yrs
in 1st degree relative or FH of MI 
<50 yrs in 2nd degree relative

D. FH of total cholesterol >7.5mmol/l 
(>290mg/dl) in 1st or 2nd degree 
relative 10
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Selection 
criteria: Simon Broome Criteria

‘Definite’ FH – A+B must be present

‘Possible’ FH – A+C or A+D

A. Total and LDL-Cholesterol
16 years+ : Total cholesterol >7.5mmol/l 

(>290mg/dl) or LDL-C >4.9mmol/l 
(>190mg/dl)

Under 16 years: Total cholesterol >6.7mmol/l 
(>260mg/dl) or LDL-C >4.0mmol/l 
(>155mg/dl)

B. Tendon xanthomas in patient or 1st 
(parents, sibling, children) or 2nd 
(grandparents, uncle, aunt) degree 
relative

C. FH of myocardial infarction (MI) <60 yrs
in 1st degree relative or FH of MI 
<50 yrs in 2nd degree relative

D. FH of total cholesterol >7.5mmol/l 
(>290mg/dl) in 1st or 2nd degree 
relative

H) Left Anterior Descending (LAD): mid segment significant lesion (red arrow). I) Left Anterior

Descending (LAD): post PCI and stent (red arrow). J) Right Coronary Artery totally occluded proximally.

K) Right Coronary Artery (RCA): post PCI and stent (red arrow).11



Familial Hypercholesterolemia mutation detection Algorithm

Clinical suspicion of autosomal dominant hypercholesterolemia according to Simon Broome criteria

APOB  genotype a is performed for the common APOB 100 mutations R3500Q and R3500W

No APOB mutations detected
LDLR gene sequencing b is performed

APOB mutation(s) detected Interpretive 
report is provided

Consider testing at-risk relatives for the 
familial mutation(s) 

LDLR gene mutation(s) detected by 
sequencing.
Interpretive report is provided

No LDLR gene mutations detected by sequencing. LDLR large 
deletion/duplication analysts c performed using MLPA

Consider testing at-risk relatives for the 
familial mutation(s)

No LDLR large deletion or duplication mutations detected. 
PCSK9 mutation analysis or NGS analysis using Ion torrent 
custom made chips

LDLR large deletion or duplication 
mutation(s) detected. 
Interpretive report provided.

Consider testing at-risk relatives for the 
familial mutation(s) LDLR gene mutation(s) detected by NGS.

Mutation(s) re confirmed by capillary sequencing. 
Interpretive report is provided

Consider testing at-risk relatives for the 
familial mutation(s)

PCSK9 gene mutation(s) detected by 
capillary sequencing.
Interpretive report is provided

Consider testing at-risk relatives for the 
familial mutation(s)
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Identification of Novel 
nonsense mutation 
p.D445X in LDLR gene 
causes familial 
hypercholesterolemia 

We have identified a novel 
insertion mutation 
(c.1332_1333insT) at exon 9 of 
the LDLR gene (alr family)

This insertion mutation results 
in a premature stop codon at 
position 445 in exon 9 of the 
LDLR gene, which results in 
truncation of the protein. 



Development of Next
Generation Sequencing
chip to Identify Genetic
Variants Causative of FH

Ldlr, ApoB, Pcsk9, Abca1, 
Apoa2, Apoc3, Apon2, Arh, 
Ldlrrap1, Apoc2, ApoE, and Lpl

LDLR Exon 14 (c.2026delG, 
p. Gly676Fs), Novel 
mutation)
Glycine – Alanine



Identification of a
novel causative frame
shift mutation at the
LDLR Exon 14
(c.2027delG, p.
Gly676fs)
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Identification and
treatment of
patients with
homozygous FH
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Compound heterozygous
mutation with novel
missense/frameshift DNA
sequence variants in the
LDLR in Saudi patients
suffering sever
hypercholesterolaemia

17



MOROCO

FH-Moroco-1, El Messal et al., 2003

FH-Moroco-2, El Messal et al., 2003

c.682G>T, p.(E228*), Hobbs et al., 1992

c.400T>C, p.(C134R), El Messal et al., 2003

c.859G>T, p.(G287C), El Messal et al., 2003

c. 1171G>A,  p.(A391T), El Messal et al., 2003

c. 2054C>T, p.(P685L), El Messal et al., 2003

c. 2132C>T,  p.(C711S), El Messal et al., 2003

c.138C>A, p.(C46*), Chater et al., 2006

c.313+5G>T, Chater et al., 2006

c.1736A>C, p.(D579A), Chater et al., 2006

c.514G>A, p.(D172N), Chater et al., 2006

c.1502C>A, p.(A501E), Chater et al., 2006

c.756_762delCCGGCAG, Chihab et al., 2007

ALGERIA

c.1222G>A, p.(E408K) (FH Algeria-1), Hobbs et al. 1992 

c.1291G>A, p.(A431T) (FH Algeria-2), Hobbs et al. 1990

c.1301C>A, p.(T434K) (FH Algeria-3), Hobbs et al. 1992 

TUNIS

c.1477_1479delTCTinsAGAGACA, p.(S493Rfs*44) (FH-
Souassi), Slimane et al., 2001

c.1845+1G>A(FH-Tunis), Jelassi et al., 2009

c.1186+1G>A, p.(E380_G396), Jelassi et al., 2008

c.267C>G, p.C89W, Jelassi et al., 2009

C.443G>C, p.(C148S), Jelassi et al., 2009

C.796G>A , p.(D266N), Jelassi et al., 2009

C.1027G>T, p.(G343C), Jelassi et al., 2009

c.2446A>T, p.(K816*), Slimani et al., 2009

c.2299delA, p.(M767Cfs*21), Jelassi et al., 2012

12684 bp del (ex2-5), Jelassi et al., 2012 

2364 bp del (ex5-6), Jelassi et al., 2012

c.1545T>G, p.(F515L), Jelassi et al., 2011 

c.2009A>G, p.(G670E), Jelassi et al., 2011 

c.520C > T, p.(P174S), Jelassi et al., 2012

LEBANON

c.2043C>A, p.(C681*), Lehrman et al. 1987

c.761A>C, p.(Q254P), Abifadel et al., 2009

c.1066G>T, p.(D356Y), Abifadel et al., 2009 

c.1073G>A, p.(C358Y), Abifadel et al., 2009

c.1329G>A, p.(W443*), Abifadel et al., 2009

c.1352T>G, p.(I451T), Abifadel et al., 2009

c.2476C>T, p.(P826S), Abifadel et al., 2009

c.1171G>A, p.(A391T), Fahed et al., 2011

c.406C>T, p.(Q136*), Garcia et al., 2001

c.[605C>A, p.(P202H), Garcia et al., 2001

748-608G>A, (W249ins62*), Wilund et al 2002

c.89-1G>C, p.(K30T*3), Lind et al., 2004 

SYRIA

c.550T>C, p.(C184R), Hobbs et al. 1992 

c.827G>A, p.( C276Y), Vergopoulos et al. 1998

c.1027G>A, p.(G343S), Vergopoulos et al. 1998

c.1172del1, p.(A370fs), Reshef et al., 1996

c.2043C>A, p.(C681*), Vergopoulos et al. 1998

c.1999T>C, p.(C667R), Lehrman et al. 1987

c.2483A>G, p.(Y828C), Vergopoulos et al 1997

c.89-1G>C, p.(K30T*3), Al-Kateb et al., 2002

SAUDI ARABIA

c.2027delG, p.(G676Afs*33), Al-Allaf et al., 2015b

c.2026delG, p.(G676Afs*33), Al-Allaf et al., 2015a

c.1332dup, p.(D445*), Al-Allaf et al., 2014

c.1731G>T, p.(W577C), Al-Allaf et al., 2016 (Unpublished data)

c.2416_2417insG, p.(V806Gfs*11), Al-Allaf et al., 2016 (Unpublished 
data)

c.622G>A, p.(E208K), Al-Allaf et al., 2016 (Unpublished data)

c.1474G>A, p.(D492N), Al-Allaf et al., 2016 (Unpublished data)

c.1429G>A, p.(D477N), Al-Allaf et al., 2016 (Unpublished data)

c.185C>T, p.(T62M), Al-Allaf et al., 2016 (Unpublished data)

c.1783C>T, p.(R595W), Al-Allaf et al., 2016 (Unpublished data)

c.1706-2A>T in SA site of intron 11, Al-Allaf et al., 2016 (Unpublished 
data)

c.2439G>A, p.(W813*), Lehrman et al., 1985

c.313C>T, p.(P105S), Alharbi et al., 2015

c.1171G>A, p.(A391T), Alharbi et al., 2015 

c.9835A>G, p.(S3279G), Al-Allaf et al., 2016 (Unpublished data)

c.158C>T, p.(A53V), Al-Allaf et al., 2016 (Unpublished data)

c.658-7C>T, Al-Allaf et al., 2016 (Unpublished data)

c.799+3A>G, Al-Allaf et al., 2016 (Unpublished data)

BAHRAIN

c.1706-2A>T in SA site of intron 11, Shawar et al., 2012

c.2439G>A, p.(W813*), Lehrman et al., 1985

OMAN

c.272delG, Al-Hinai et al., 2013

p.(V474I), Al-Waili et al., 2013 

LDLR = WHITE, ApoB100 = BLUE , PCSK9 = YELLOW, LDLRAP1 = RED 18
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Clinical suspicion of autosomal dominant 
hypercholesterolemia

LDLR gene sequencing (Capillary; Sanger) is performed for the common tribes associated mutations 
panel/hotspot

LDLR gene mutation(s) detected 
by sequencing.
Interpretive report is provided

No LDLR gene mutations detected by sequencing.
NGS (Ion torrent) analysis for customized FH associated genes 
(LDLR, APOB, PCSK9 and LDLRAP1)

Consider testing at-risk relatives 
for the familial mutation(s)

Consider testing at-risk 
relatives for the familial 
mutation(s)

Gene mutation(s) detected by 
NGS.
Mutation(s) reconfirmed by 
capillary sequencing.
Interpretive report is provided

No gene mutation(s) detected in 
customized genes by NGS.
Whole exome analysis by NGS

Consider testing at-risk relatives for 
the familial mutation(s)

Gene mutation(s) detected by NGS.
Mutation(s) reconfirmed by capillary 
sequencing.
Interpretive report is provided
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ُ ْ
ةِ وَالم عَامَّ

ْ
 ال

َ
خ
ْ
ةِ،،وَال اتِ،اصَّ

َ
رِك َّ
سَاتِ وَالش سَّ

َ
جْتَمَعِ،وَمُؤ

ُ ْ
وْسِيعِ الم

َ
عَاوُنِ دَائِرَةِ وَت ،التَّ ِ

نِي 
َ
وَط

ْ
ال

وْلِي ِ والخليجي قُ بِمَاوَالدَّ ِ
 يُحَق 

َ
هْدَاف

َ ْ
 والرؤيةالأ

َ
ة نِيَّ

َ
وَط

ْ
قْلِ فِيال

َ
ةِ،ن

َ
عْرِف

َ ْ
وْطِينِ الم

َ
قْنِيَةِ،وَت اتِ التَّ تِصَادِيَّ

ْ
ةِ،وَاق حَّ ِ

 الص 
َ
دَمَاتِ حْسِينِ وَت

َ
خ
ْ
ال

ةِ  جِيَّ
َ

عِلَ
ْ
تِيال

َّ
نْعَكِسُ ال

َ
ىإِيجَابًات

َ
جْتَمَعِ عَل

ُ ْ
.الم
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... لة كثير من التجارب الناجحة تسبقها محاولات فاش

أتي العَزائِمُ 
َ
هلِ العَزمِ ت

َ
درِ أ

َ
"عَلى ق

كارِمُ " 
َ
درِ الكِرامِ الْ

َ
أتي عَلى ق

َ
وَت

مُ في عَينِ الصَغيرِ صِغارُها
ُ
عظ

َ
"وَت

رُ في عَينِ العَظيمِ العَظائِمُ " 
ُ
صغ

َ
وَت



–بحاثال ومركز التخصص يفيصلالْلكمستشفى
الرياض

الْشاركينالباحثين

الأشول عليبنعبدالله/د

الخيلأباعبداللهبنتهالة/د

اتالقو مستشفى–للقلبسلطانالمير مركز 
الرياض-الْسلحة

الْشاركينالباحثين

النوريمصطفىبنفهد/د

)معرفة)والإبتكاروالتقنيةللعلومالوطنيةالخطة
الرياض-والتقنيةللعلومعبدالعزيز الْلكمدينة–

الْانحةالجهة

BIO34-10-08رقممنحةالإستراتيجيةالتقنياتبرنامج
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الرئيسالباحث
العلَفأحمدبنفيصل/د

والإداريينالتدريسهيئةأعضاءمنالْساعدينالباحثين
الدينمحييطاهر/د
أطهرمحمد/د
عبدالجليلالعارفينزين/د
بوعزي عبداللطيف/د
بامرضاحسعيدبنرامي/أ

الْعيدين
أزهرأسعدبنتزهور /د
منصور أبوصبري بنتإيمان/د

الطلاب
باهمامأحمدبنفيصل
عون حمزةبنراكان
السريحيهاشمبنمؤيد
الشنقيطيعبدالرحمنبنأيمن
العلَففيصلبنأحمد

-والتقنيةالعلوموحدة/الطبكلية
الْكرمةمكة–القرى أمجامعة



27


