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Clinical analysis of the responsibility gene in the aortic aneurysm outbreak aiming
at an early operation and the prevention

MASUDA, MUNETAKA
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This study analyzes the abnormality of the responsibility gene cluster of the Mend
el hereditary disease to bring about a dissociative aortic aneurysm and a genuine aortic aneurysm with hig
h probability and is intended that I clarify a genotxpe and the love poem of clinical manifestations (canc
eration, dissociation and cancer explosion). Using this love poem, I switch it to the custom tailoring tre
atment that they put together in the risk that the genothe of individual cases shows the decision of the
treatment policy to, and | establish the adaptation of the operation in the early stage that is low aggres
sions such as the stent graft interpolation art, and the death rate is high, and medical expenses aim at t
he evasion of the large amount of emergency surgery. In addition, 1 examine the clinical effects such as a
ngiotensin receptor repressors and am intended to contribute to medical expenses reduction.



Table 1 Overview of genes associated with AAD analyzed in this study

Gene Disorder Type Exon (CDE) ORF (bp)
FBNI MEFS, SGS, TAAD AD 66 (65) 8,616
TGFBR2 MFS2, LDS, SGS. TAAD AD 8(8) 1779
TGFBRI MFS2, LDS, SGS. TAAD AD 99 1512
coL3AI EDS type IV AD 5151 4401
PLODI EDS type VI AR 19.(19) 2,184
MYHII TAAD AD 431 5838
SLC2A10 ATS AR 55 1,626
ACTA2 TAAD AD 9® 1134

CDE coding exon, ORF open reading frame, MFS Marfan syndrome, MFS2 Marfan syndrome type I1, LDS
yndrome, TAAD thoracic aortic aneurysm and dissection, EDS Ehlers-Danlos syndrome, A
autosomal dominant, AR autosomal recessive

zen-Goldber

Dietz syndrome, SGS S|
S arterial tortuosity syndron

Table 3 Known mutations used as positive controls for testing ResAT

Nucleotide substitution Small deletion or insertion

Gene Mutation Gene Mutation

FBNI ¢.400T > G FBNI ¢.937delT
c772C>T ¢.1876delG
c.1011C> A ¢.4283-4284insG
c.1285C>T ¢.7039-7040delAT
c2413T>C
¢.2942G > C
¢.4099T > C
c.4495A >T
¢.5539T>C
c.5788G + 5G > A
¢.6236C > G
c.6773G> A

TGFBR2 c.1142G>C
c.1411G> A
c.1624C>T

TGFBRI c.l1135A>G

All mutations are previously reported (Sakai et al. 2006; Togashi et al.
2007)

a Myosin N-terminal SH3-like domain

Myosin motor domain, type Il myosin
/ Myosin tail
N = - C'

p. Arg1542GIn p. Arg1655Cys

H. sapiens EKSKRALET IKQLRKLQA
B. taurus EKSKRALET IKQLRKLQA
E. caballus EKSKRALET IKQLRKLQA
C. familiaris EKSKRALET IKQLRKLQA
M. musculus EKSKRALET IKQLRKLQA
R. norvegicus EKSKRALET IKQLRKLQA
M. domestica EKSKRALET IKQLRKLQA
O. anatinus EKSKRALET IKQLRKLQA
G. gallus EKSKRTLEQ IKQLRKLQA
D. rerio EKSKRGLEA IKQLRKLQA
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Fig. 1 Double mutations in MYHII. a Schematic representation of
the MYH11 protein. Three functional domains are indicated: the myo-
sin N-terminal SH3-like domain, the myosin motor domain for type 1L
myosin, and the myosin tail. Both the mutations are located in the
myosin tail. b, ¢ Paircoil2 analysis showing a significantly decreased
probability of coiled-coil formation for p.Arg1655Cys relative to the
wild-type sequence, but no change for p.Arg1542GlIn
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FBN1, TGFBRZ2,
TGFBR2, Col3A1, PLOD1, MYH11, SLC2A10,

ACTA

Ehlers-Danlos syndrome type IV
COL3A1  c.1815+5G>A
MYH11  c.4963C>T
ACTA2
C.482T>A

Table 2 Clinical information of AAD patients

Clinical data Number of patients (%)

Thoracic AAD*

Abdominal AAD*

Thoracic and abdominal AAD*
Age (years) (mean £ SD)

35 (50.0)
30 (42.9)
5(7.1)
67.3+£10.2
(range 39-83)

Age (years) (median) 68.5
4(5.7)
5(7.1)
8(11.4)

53.(75.7)

53 (75.7)

17 (24.3)
9(12.9)

32 (45.7)

54 (77.1)

15(21.4)

30 (42.9)

23 (32.9)

<50 years old
50-54 years old
55-59 years old
>60 years old
Male
Female
Diabetes
Hyperlipidemia
Hypertension
Current smoker
Past smoker

Never smoked

* Including current and past operations

Table 4 Novel variants detccted by ResAT and/or NGS

Mutaion Aminoacid | Methods Read Polyphen Folypenz Muttion ser Paints_ Contrls

e ofdeiccion depth Gotal mumber)

[ — s

TGRER. l3ASC | pSeioAw | NGS o Benign 099) Polymophism 1 00
0G>T pAPISTy  ReATwdNGS 1257 & Posibly dam: Polymontisn 1 008
692C>T" p.Thi231Met  ResAT and NGS 989 Possibly dam Polymorphism 1 0093)

TGFERI cI0NT>C  pAmdiAm  RSAT@NGS 939 - Polymomphism 1 300

COLIAT st +5G>a ReAT 255 Discasccuusing | 008
o8T>C PVA2SVal  ResATand NGS 644 Polymorphism 1 004)
CHI9C>T pAWOVEl  ReATdNGS 1402 Unkaown Polymomphism 1 008
CHGEA pARISTI ReATANGS 630 Probably damaging 0979)  Polymorphism | 000
CHBCST  pARISOVI ResATwmdNGS 872 Unkaown Discasecansing | 008

PLoDI c976-16C T ResATwd NGS 631 unkaown polymorphism 1 ron
109555 G ResATwnd NGS 633 Unkaown - Discasocausing 1 008
CIIGSA pAIEG  NGS 624,768 Unknown Probsbly damaging (0961)  Discasccawsing 2 4(94)
GHUSCHT  pAmTH  ReATmdNGS 509, 532,568,679 . wecusig 4 204

MYHIL 600136 A ResATand NGS 1,336 unkown B Polymophism 1 200
4625G>A"  pAmISNGIn  ResATand NGS 1254 Possibly damaging  Probably damaging Discase-ca 1 004)
c4963C> 1" PAMEI655Cys  ResAT and NGS 2,711 Probably d: g Probably damaging (1.000) 1 0094

SCMI0 cISC>T pAmIOSAr Unkaown Polymophism 1 008
CHOCST pRhel10Phe Unkaown - Polymomphism 1 008
207560 pLesdtTarg Benign possibly damaging (0925)  Diease<ausing | 008

ACTAY  cl0-18T> Unkaown Polymophism 2 200
CT5C pNAlGIA ReATwANGS 752 Probably damaging  Beninga (0013) Discasecausing | 008

The undelined mutaton s highty kly o be pthogel

* Mutation deteced n patent 16 patent

 Mutstions detectd n patent 24

¢ Mutations detected in patient 28

 Mutation decctd n patcnt 89

Table 6 Pathogenic variants found in the patients

PaientID  Sex  Mutation Clinical diagnosis Age'  Age®  Family history

Patient 16 M MYH11 ¢.4963C > T p.Arp1655Cys Thoracic and abdominal AAD 80 80 None

Patient27  F ACTA2 c482T > C p.Vall61 Ala Thoracic AAD 57 46 Affected brother

Patient29  F COL3AI¢.1815+5G > A Thoracic AAD 80 67 None

M male, F female
* Atblood collection
" At the first surgery
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