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[ Abstract]

Precision medicine (PM), a new type of medical concept and model which based on

personalized medicine, is developed with the fast progress of genetic detection technology and the cross-

application of biological information and large data science.

Genetic detection technology is the basis of

PM. Cerebrovascular disease is a multifactorial disease, in which genetic factors play an important role in

the pathogenesis. This paper intends to discuss the application of gene detection technology in the PM of

cerebrovascular disease, including single gene genetic disease,

research and precision treatment.
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Table 1. Monogenic hereditary cerebrovascular disease '
Syndrome Gene Locus Inheritance Symptoms Vascular pathology
CADASIL NOTCH3 19p13.1 AD  Migraine, cognitive problems, depression, seizures, stroke Small-vessel vasculopathy
CARASIL HTRAI 10q AR Spasticity, stroke, cognitive problems, scalp hair loss,
back pain
MELAS MTTLI1 mtDNA Maternal Muscle weakness, headache episodes, seizures, stroke-
like episodes
Hereditary endotheliopathy TREX1 3p21.31 AD  Visual loss, cognitive problems, stroke-like episodes,
with retinopathy, nephropathy renal dysfunction
and stroke
COL4AI-related brain small COL4AI 13q34 AD  Epilepsy, loss of vision, dystonia, stroke, migraine, mental
vessel disease disorders and Alzheimer’s disease
Moyamoya disease type 1 — 3p24.2-p26 AD?  Progressive, occlusive, cerebrovascular arteriopathy, Large-artery vasculopathy
Moyamoya disease type 2 RNF213 17q25.3 AD?  bilateral progressive stenosis of the distal internal carotid
Moyamoya disease type 3 — 8q23 AD?  arteries, with particular involvement of the circle of Willis
Moyamoya disease type 4 BRCAI2 Xq28 XR
Moyamoya disease type 5 MTCPI/MTCPINB Xq28 AD
ACTA2 10¢23.31
Fabry’s disease GLA Xq22 XR  Episodes of pain in hands and feet, angiokeratomas, Small and large artery
corneal opacity, renal affection, heart affection, stroke vasculopathy
Marfan’s syndrome FBNI 15¢21.1-3p24.1 AD  Tall build, long arms, legs, scoliosis, flat feet, fatigue, Arterial dissection
type 1 and 2 TGFBR2 shortness of breath, heart palpitations, chest pain, partial
lens dislocation, spontaneous pneumothorax
Ehlers-Danlos syndrome COL3AI 2q31 AD  Arterial rupture, intestinal rupture, skin irritation, carotid
type IV cavernous fistula, intracranial aneurysm, arterial dissection
Pseudoxanthoma elasticum ABCC6 16pl3.1 AD/AR  Papules, loss of vision, high blood pressure
Hereditary cerebral APP 21q21.3 AD Lobar intracerebral hemorrhage, cerebral microbleeds, Inherited CAA
hemorrhage with amyloidosis cognitive problems
of the Dutch type
Cystatin C-related familial CST3 20p11.21 AD  Intracerebral hemorrhage, stroke and dementia
CAA
Transthyretin-related CAA TTR 18q12.1 AD  Pain, paresthesia, muscular weakness, autonomic
dysfunction, sensory and motor polyneuropathy
Polycystic kidney disease PDKI 16p13.3-4¢22.1 AD Pain in the abdomen, side or lower backhematuria, Cerebrovascular
adult type 1 and 2 PDK2 hypertension, kidney stones recurrent urinary tract malformations
infections, loss of kidney function
Cerebral cavernous KRIT1 Tq21-q22, AD  Some are silent, others cause seizures, hemorrhage or
malformations C7orf22 Tpl3-pl5, focal neurologic deficit
PDCDI0 3q25.2-q27
Hereditary hemorrhagic ENG 9q34.1, AD  Telangiactasia, arteriovenous malformations in lungs,
telangiectasia ACVRLI 12q11-q14 brain, liver, intestines, intracerebral hemorrhage,
(Osler-Weber-Rendud disease) ischemic stroke
Sickle cell disease B-Hemoglobin 11pl5.4 AR Chronic hemolytic anemia, embolism, erythrocyte sickle ~ Small and large vascular
change, pain crisis, susceptible to infection disease, blood dysfunction
Homocystinuria Cystathionine 21q22.3 AR Mental retardation, lens ectopic, skeletal malformations, ~ Small and large vascular
B-Synthase seizures, thrombotic diseases disease, cardiac embolism,
arterial dissection
Neurofibromatosis type 1 NF1 17q11.2 AD  Skin fibroma, lisch nodules, iris hamartoma, glioma, Narrow, closed plug,

aneurysm, mezzanine,
arteriovenous
malformations

skeletal dysplasia, etc.
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