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to Myocardial Infarction and Evolutional Level
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Abstract — SLC6A19 which reported as a neurotransmitter was composed of seven minisatellites. In previous our study,
the minisatellites variants of SLC6A19-MS7 showed the susceptibility for hypertension. When this minisatellte sequences
were analyzed using the bioinformatic tool, USF1 (upstream transcription factor 1) was found in this region as a putative
transcription factor binding site. USF1 is binding with E-boxes which has a consensus sequence of CACGTG. USF1 is a
ubiquitously expressed transcription factor and involved in the transcriptional control of many genes including the molecular
pathogenesis of cardiovascular disease. Thus, we investigated that the putative functional relationship between the mini-
satellites variants and susceptibility for myocardial infarction. A case-control study was performed that compared genomic
DNA from 400 controls and 225 cases with myocardial infarction. There were no significant differences observed in the
overall allelic distribution of minisatellites between controls and cases, which indicates that this polymorphism is not
responsible for myocardial infarction susceptibility. Hence, we analyzed the five different minisatellites alleles from this
study and characterized 14 different repeats units (Unit1~Unit14). Then, we evaluated the DNA composition, phylogenic
tree, and pairwise distances of its repeats. The variability of each repeats differed from 2.33% to 16%. The phylogenic trees
for the four SLC6A19-MS7 minisatellites exhibited very different shapes in their braches and distances, and present most
common 8 repeats allele was the longest 14 repeats allele. Therefore, this result may help to understand for the evolutional
level of the length of minisatellites.
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MST-  Size Control Myocardial infarction
repeat  (bp) N=800 Frequency N=450 Frequency
6 317 21 0.026 17 0.038
8 403 763 0.954 428 0.951

9 446 1 0.001 - -
14 661 15 0.015 5 0.011

Fig. 1 - The electrophoretic patterns and allelic frequency of
SLC6A19-MS7. (A) Polymorphic patterns of SLC6A19-
MS?7 in upper panel. It showed the allelic pattern of control
and myocardial infarction groups that has 4 alleles and 5
patterns. (B) The allelic frequency, size of PCR products
and repeat number are indicated in the lower panel.
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Genomic DNAE #2]3}7] §at], W= &N 400 w2} lysis
buffer(1.28 mM sucrose, 40 mM Tris-Cl pH 7.5, 20 mM MgCl,,
4% Triton X-100), 283 Ha<rE Z32F 1:1:3 H[E&=Z 49,
LollA 1053F 3T} 1500 rpme] 52 404 15%3F
%*:3 2] § SN WYl -, A Iysis buffers} HrE 3
713k % #2l8kitt. General lysis buffer(800 mM guanidine
HCI, 300 mM Tris-Cl pH 8.0, 5% Tween-20, 0.5% Triton X-
100)E %75k protease K(20 mg/ml)E 50°CoA] 60%-7F |
233t} 37°CellA] 304 A% RNase A(10 mg/ml)E #2]et &,
Phenol 2|2 Wil A& A ASFATE 4S5 NS isopropanol =
DNAZ 3 A2l 5 70% EtOHZ DNAE Al 47+ 53t 2
2 % TE[10mM Tris-Cl(pH 8.0), 1mM EDTA(MH 8.0)]
100 W ©fl =01 A8t

PCR S

SLC6A19-MS7 948 PCRZE 5235)7] $13)] primer(SLC6A19-
MS7: F-catggcaatggtgecacctg & R-tgaggaatgtccccaggeaga)s Ak
£k 100 ng®] Genomic DNAS} 10 uM2) primerE— Go
Tag polymerase(Promega, W)= ©|-8-3}0] U537} 22 2719
A PCRE 435+ tH50 mM KCl, 10 mM Tris-HCI, pH 9.0,
3.0mM MgCl,, 0.2mM dTTE dCTE, dGTE and dATP/total
40 pl). PCR HH&2 9700 Thermocycler(Perkin-Elmer, CA)S
AMgE10] 94°C, 257t 13, 121 94°ColA] 30%, 65°ColA 20
Z, 72°Celx] 1Rzt Agle 5Rsks 308] wkg Azl -, 72°C
ol 7E3E 1 cycle?] A% WHg-ES SIS

o]g7 PCRE %3dl ¥2 AHES 15% LE agarose gel

(TAKARA, Japan)ell4] 100 VE 2719531, A= T 7l
A Jeh = tig @4 o] Wixel Ak vl wslith DNA size
marker=+= 100 bp ladder(Invitrogen, CAYE AR5} thslad 4
= WAt 1o 7o) o @ 4e] PCR product & TA
Cloning kit(Invitrogen, CAYS AFE3}19] cloning 3}l ©]& o]
slo] ALE LAt
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NCBI(http://www.ncbi.nlm.nih.gov/)¢} Ensemble Genome
Browser(httpy/swww.ensembl.org/index.html)S ©]8-3}>] SLC6A19
o] 3z 4l 7 De BAIESILE SLC6A19-MS7 i) A
ARQIAEe] EA -5 #1817] 9J8l transfac tool®] Match™
public versionl.0(http://www.gene-regulation.com/cgi-bin/pub/
programs/match/bin/match.cgiyS ©]-&3Fich. =3k ZF vhE A
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MS7 6R GCAGCCCCCGGCTGIGIGAACAGCTCTGICCCCGGCCGTIGIGT
- GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGLCCGTIGLGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTGTGT
GCAGCCCCCGGGTGTGTGARCAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCAGTTGTGTGAACAGCTCTGTCCCTGGCCGTGCGT
GCAGCCCCIGGGCGTGTGAGCAGCTCTGTICCCCCGGCCT

MS7 7R GCAGCCCCCGGCIGIGIGAACAGCTCIGICCCCGGCCGTIGCGT
- GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGLGT
GCAGCCCCCRAGGCGTGTGARCAGCTCTGTCCCCGGCCGTGCGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTGTGT
GCAGCCCCCGGGTGTGTGAACAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCAGTTGTGTGARCAGCTCTGTCCCTIGGCCGTIGCGT
GCAGCCCCTIGGGCGTGTGAGCAGCTCTGTCCCCCGGCC

MS7 S8R GCAGCCCCCGGCTGTGIGAACAGCTCTGTCCCCGGCCGTGTGT
- GCAGCCCCCGGGCGTGTGARCAGCTCTGTICCCCGGCCGTIGCGT
GCAGCCCCCAGGCGTGTGAACAGCTCTGTICCCCGGCCGTIGTGT
GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGCCGTGCGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTIGTGT
GCAGCCCCCGGGTGTGTGAACAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCRAGTTGTGTGARCAGCTCTGTCCCTIGGCCGTIGLGT
GCAGCCCCTGGGCGTGTGAGCAGCTCTGTCCCCCGGCC

MS7 9R GCAGCCCCCGGCTGTGTGAACAGCTCTGTCCCCGGCCGTGTGT
- GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGCCGTGLGT
GCAGCCCCCARGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGTGT
GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGCCGTIGTIGT
GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGLGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTGTGT
GCAGCCCCCGGGTGTGTGARCAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCAGTTGTGTGAACAGCTCTGTCCCTIGGCCGTIGCGT
GCAGCCCCIGGGCGTGTGAGCAGCTCTGTICCCCCGGCCT

MS7 14R  GCAGCCCCCGGCTIGIGTGRAGCTCIGICCCCGGCCGTIGCGT

- GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGLGT
GCAGCCCCCAGGCGTGTGARCAGCTCTGTICCCCGGCCGTIGTIGT
GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGLCGTIGLGT
GCAGCCCCCARGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGTGT
GCAGCCCCCGGGCGTGTGARCAGCTCTGTCCCCGGCCGTIGLGT
GCAGCCCCCARGGCGTGTGAACAGCTCTGTCCCCGGCCGTIGTGT
GCAGCCCCCGGGCGTGTGARCAGCTCTGTICCCCGGCCGTIGLGT
GCAGCCCCCAGGCGTGTGAACAGCTCTGTICCCCGGCCGTIGTGT
GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTGLGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTGTGT
GCAGCCCCCGGGTGTGTGAACAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCRATTGTGTGARCAGCTCTGTCCCTIGGCCGTIGCGT
GCAGCCCCIGGGCGAGTGAGCAGCT

Fig. 2 — Multiple alignments of the nucleotides sequences for
SLC6A19-MS7 alleles: MS7_6R, 7R, 8R, 9R and _14R.
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A GCAGCCCCCGGCTGTGTGAACAGCTCTGTCCCCGGCCGTGTGT
GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTGCGT
GCAGCCGCCGGGCATGTGAGCAGCTCTGTCCCCGGCAGTGTGT
GCAGCCCCCGGGTGTGTGAACAGCTCTGTCCCTGGCCATATGT
GCAGCCCCCAGTTGTGTGAACAGCTCTGTCCCTGGCCGTGCET
- GCAGCCCCTGGGCGTGTGAGCAGCTCTGTCCCCCGGCCT
- GCAGCCCCCGGCTGTGTGAACAGCTCTGTCCCCGGCCGTGCGT
- GCAGCCCCCAGGCGTGTGAACAGCTCTGTCCCCGGCCGTGCGT
- GCAGCCCCTGGGCGTGTGAGCAGCTCTGTCCCCCGGCC
- GCAGCCCCCAGGCGTGTGAACAGCTCTGTCCCCGGCCGTGTET
GCAGCCCCCGGGCGTGTGAACAGCTCTGTCCCCGGCCGTGTGT
GCAGCCCCCGGCTGTGTGAAGCTCTGTCCCCGGCCGTGCGT

Ik GCCAGCCCCCAATTGTGTGAACAGCTCTGTCCCTGGCCGTGCGT
GCAGCCCCTGGGCGAGTGAGCAGCT
B srepeat (G m [ o]
Trepeat G o]
Srepeat o]

orepeat [T1 [ 02 T I I
14repeat R m U3 U4

Fig. 3 — Graphical representation of individual repeats unit distri-
butions for each minisatellites alleles. (A) The sequence of
each repeats units were shown in upper panel. (B) The
repeats unit distributions are presented for each mini-
satellites alleles (MS7 6R, 7R, 8R, 9R and 14R).

Fo14 AATHFig. 3B).
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Fig. 4 — Phylogenic trees for SLC6A19-MS7 (A) Phylogenic trees
for the five minisatellites in SLC6A19-MS7. (B) Phylogenic
trees for the repeat units in SLC6A19-MS7.

Table I - Similarity among the units of SLC6A19-MS7 minisatellite repeats array

U1l U2 U3 U4 Us U6 u7 U8 U9 U10 U1l U1z U13 U14
U1
U2 95
U3 93.1 91.67
U4 94.59  94.59 87.5
U5 92.5 90.7 9444 9459
U6 87.88 9394 9091 90.63 94.74
u7 100 9535 9545 9459 93.02  87.88
U8 92.5 97.67 8389 9189 93.02 90.91  93.02
U9 87.88 9394 9091 90.63  94.74 100 87.88 9091
U10 93.02 97.5 88.37  91.89 92.5 90.91 92.5 100 90.91
U11 95.35 100 90.7 94.59 90 93.94 95 97.5 93.94  97.67
U12 95 90.7 100 89.19  88.37 100 95.35 100 100 100 90
U13 96.43  96.67  94.44 100 97.67 9474  96.77 90.7 94.74 90 96.3 95.45
U14 ND 88 ND 84 ND 96 ND 84 96 84 88 ND ND

Blast2.2.20, ND: shorter than 20 nucleotides
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