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Abstract
Short Tandem Repeat Allele Frequencies in Sasang Constitution

Hwayong Park, Hyun Joo Yu¥, Imhoi Ku¥, Jong Yeol Kim#*

Herbal Medicine Improvement Research Center

]

Constitutional Biology & Medical Engineering Research Center

#*Korea Institute of Oriental Medicine

1. Objectives
As a basic trial for identification of Sasang constitutional gene marker, we genotyped and analysed statistical

relationships of STR(short tandem repeat) alleles and its distribution in each constitution.

2. Methods

After obtaining basic constitutional data with questionnaire (QSCC II), decision of constitution was made by 3
different constitution specialists' diagnosis, and only the samples of specialists' agreement of each constitution by
discussion were taken into this research. Using multiplex PCR kit, total 146 constitutional samples were amplified
in 16 autosomal STR marker, genotyped, and analysed statistically. Among 16 markers, 15 were analysed in this
study excluding the amelogenin marker is used for in gender identification.

3. Results and Conclusions
It is difficult to determine the relationship between constitution and STR marker as the sample size is small,

however, Penta D and vWA were shown to be related statistically with constitution. It has been know that STRs
has no genetic informations, however there are some recent research results showing STRs as a regulatory element,
relationship between microsatellite instability and repeat number and size, and post-transcriptional sigualing. STRs
which is not known about its function currently, are proposed to have function and/or regulatory activities anyhow
with Sasang constitution. It is believed that the results of this study can halp determine and deatify the markers

related to Sasang Constitutional Medicien.

Key words :: Sasang constitution, STR, Genotyping.
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Multiplex PCRS PowerPlex®™ 16 System mzmual2 z+
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Table 2. Observed Allele Frequencies of D13S317, D75820, D16S539, CSF1PO, and Penta D (x2 Tests are 17.8114, 16.8582,
18.8187, 13.5463, 26.9060, and p values are 0.1215, 0.2638, 0.0930, 0.1947, 0.0198, respectively).

STR Locus Allele 22%Kn=49) 222{(n=48) B S{n=49) Total(n=146) Repeat Structure
Penta D 8 0.0408 0.0417 0.0102 0.0308 [AAAGA]g
9 0.2857 0.3646 0.3571 0.3356 [AAAGA],
10 0.1122 0.1875 0.0918 0.1301 [AAAGA}L,
11 0.1531 0.1979 0.2245 0.1918 [AAAGAL,
12 0.2551 0.0729 0.1633 0.1644 [AAAGA},
13 0.1327 0.0938 0.1327 0.1199 [AAAGAL;
14 0.0000 0.0417 0.0204 0.0205 [AAAGAL4
15 0.0204 0.0000 0.0000 0.0068 [AAAGAL;
D13$317 8 0.3367 0.2396 0.3265 0.3014 [TATCls
9 0.1327 0.1979 0.1735 0.1678 [TATC}y
10 0.0918 0.1667 0.0612 0.1062 [TATC},
11 0.2551 0.2083 0.2449 0.2363 [TATC},
12 0.1429 0.1250 0.1837 0.1507 [TATC},
13 0.0408 0.0625 0.0000 0.0342 [TATC}3
14 0.0000 0.0000 0.0102 0.0034 [TATC}4
D78820 7 0.0102 0.0000 0.0000 0.0034 [GATA},
8 0.1122 0.1146 0.0510 0.0925 [GATAL
9 0.1020 0.0417 0.0714 0.0719 [GATA}y
10 0.1633 0.1458 0.2245 0.1781 [GATAlLo
11 0.3571 0.3229 0.4286 0.3699 [GATAL,
12 0.2041 0.3125 0.1633 0.2260 [GATAL,
13 0.0408 0.0417 0.0306 0.0377 [GATAL;
14 0.0102 0.0208 0.0306 0.0205 [GATAL4
DI165539 8 0.0000 0.0104 0.0000 0.0034 [GATAL
9 0.2857 0.2917 0.4286 0.3356 [GATA}y
10 0.1939 0.0938 0.0918 0.1267 [GATAlL,
11 0.2449 0.3125 0.2245 0.2603 [GATAL,
12 0.1837 0.2083 0.1939 0.1952 [GATAL,
13 0.0918 0.0833 0.0408 0.0719 [GATAL;
14 0.0000 0.0000 0.0204 0.0068 [GATAL4
CSFIPO 8 0.0102 0.0000 0.0000 0.0034 [AGATK
9 0.0612 0.0417 0.0510 0.0514 [AGAT],
10 0.1735 0.3125 0.1429 0.2089 [AGATY,,
11 0.2347 0.2083 0.2143 0.2192 [AGATY,
12 0.4694 0.3958 0.5000 0.4555 [AGATY,,

13 0.0510 0.0417 0.0918 0.0616 [AGAT};
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Table 3. Observed Allele Frequencies of VWA, D8S1179, and TPOX (x2 tests are 23.4842, 15.0932, 12.3450 and p values are
0.0239, 0.5178, 0.1365, respectively).

STR Locus Allele 2% n=49) A2(n=48) Ej2(n=49) Total(n=146) Repeat Structure
vWA 14 0.2551 0.1875 0.1224 0.1884 TCTA{TCTGM{TCTA},
15 0.0306 0.0104 0.0102 0.0171 TCTA{TCTGM{TCT A},
TCCATCTA, or TCTA[TCTGL{TCTA};
TCCATCTA
16 0.1633 0.1667 0.2959 0.2089 TCTA[TCTGL[TCTA},
TCCATCTA, or TCTA[TCTGL{TCTA},
TCCATCTA
17 0.1735 0.3125 0.3061 0.2637 TCTA[TCTGL[TCTA},
TCCATCTA
18 0.2653 0.2396 0.1837 0.2295 TCTA[TCTGI{TCTA};;
TCCATCTA
19 0.0816 0.0833 0.0816 0.0822 TCTA[TCTGL{TCTA}L4
TCCATCTA
20 0.0306 0.0000 0.0000 0.0103 TCTA[TCTGL[TCTA}L;
TCCATCTA
D8S1179 10 0.1327 0.1354 0.0816 0.1164 {TCT ALy
11 0.1224 0.1250 0.0816 0.1096 [TCTAlL,
12 0.1429 0.1354 0.2041 0.1610 [TCTA}L:
13 0.2041 0.2708 0.2653 0.2466 [TCTAL{TCTGHL{TCTA}L,
14 0.1939 0.0833 0.1735 0.1507 [TCTAL{TCTGH{TCTA}>
15 0.1633 0.1771 0.1531 0.1644 [TCTAL{TCTGH[TCTAL;
16 0.0204 0.0625 0.0408 0.0411 [TCTALITCTGH[TCTAL;
17 0.0102 0.0000 0.0000 0.0034 [TCTALITCTIGLITCTAL;
18 0.0102 0.0104 0.0000 0.0068 [TCTALITCTGH{TCTAls
TPOX 8 0.4796 0.4167 0.4592 0.4521 [AATGK
9 0.0714 0.1146 0.1735 0.1199 [AATGY
10 0.0306 0.0208 0.0714 0.0411 [AATG}
11 0.3776 0.4167 0.2857 0.3596 [AATG}Y,
12 0.0408 0.0313 0.0102 0.0274 [AATG},,

Table 3. Pearson x2 Test Stastic of Penta D and VWA.

Penta D vWA
Allele Allele
22Hn=49) 25{(n=48) Bl -5{(n=49) 22Hn=49) Aer(n=48) El-5(n=49)

1.35161 0.36631 0.31760 14 2.2600 0.0004 2.3179
9 0.13531 0.24001 0.72715 15 0.2740 0.2522 1.0413
10 1.10466 2.42736 0.24107 16 3.5519 0.8198 09771
11 0.54671 0.01885 0.76609 17 0.6689 0.8670 3.0256
12 0.00075 4.88586 4.90636 18 0.8951 0.0429 0.5490
13 0.13375 0.54614 0.13375 19 0.0004 0.0015 0.0004
14 0.00009 2.08371 2.01370 20 1.0068 0.9863 3.9456

15 0.67123 0.65753 2.63042 - - - -
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Table 4. Observed Allele Frequencies of D18S51, Penta E, and D5S818 (x2 Tests are 27.9358, 34.9222, 16.6018, and p values
are 0.3616, 0.2455, 0.1652, respectively).

STR Locus Allele 42%Hn=49) 22(n=48) B 2(n=49) Total(n=146) Repeat Structure

D18S51 11 0.0102 0.0104 0.0000 0.0068 [AGAAYLy,
12 0.0306 0.0625 0.1122 0.0685 [AGAAlL,
13 0.1531 0.2500 0.1939 0.1986 [AGAAL;
14 0.3061 0.2188 0.1939 0.2397 [AGAAL4
15 0.1939 0.1771 0.1633 0.1781 [AGAAY;s
16 0.0714 0.0729 0.1327 0.0925 [AGAAlL¢
17 0.0816 0.0833 0.0612 0.0753 [AGAAY;
18 0.0510 0.0313 0.0306 0.0377 [AGAAYLs
19 0.0612 0.0208 0.0408 0.0411 [AGAAYLy
20 0.0204 0.0208 0.0408 0.0274 [AGAALy
21 0.0000 0.0208 0.0204 0.0137 [AGAAL,
22 0.0000 0.0208 0.0000 0.0068 [AGAAL,
23 0.0204 0.0000 0.0102 0.0103 [AGAAL;
24 0.0000 0.0104 0.0000 0.0034 [AGAALy

Penta E 5 0.0714 0.0625 0.0918 0.0753 [AAAGA]s
9 0.0102 0.0208 0.0000 0.0103 [AAAGAY
10 0.0408 0.0208 0.0306 0.0308 [AAAGA},
11 0.1327 0.1250 0.0306 0.0959 [AAAGAL;
12 0.0816 0.1042 0.1224 0.1027 [AAAGA}L»
13 0.0102 0.0313 0.0408 0.0274 [AAAGA}L ;3
14 0.0306 0.0313 0.0714 0.0445 [AAAGAL4
15 0.1633 0.1146 0.0816 0.1199 [AAAGA}L;s
16 0.0714 0.0938 0.1224 0.0959 [AAAGA}L6
17 0.0714 0.0625 0.0204 0.0514 [AAAGA}L,;
18 0.1633 0.1771 0.2857 0.2089 [AAAGA}L s
19 0.0816 0.0417 0.0612 0.0616 [AAAGALy
20 0.0306 0.0833 0.0306 0.0479 [AAAGALy
21 0.0102 0.0104 0.0102 0.0103 [AAAGAL,;
22 0.0204 0.0208 0.0000 0.0137 [AAAGAL,
23 0.0102 0.0000 0.0000 0.0034 [AAAGAL;

D5S818 7 0.0204 0.0000 0.0000 0.0068 [AGAT},
9 0.1224 0.1146 0.1122 0.1164 [AGATy
10 0.1020 0.2188 0.1531 0.1575 [AGAT
11 0.3673 0.2917 0.2857 0.3151 [AGAT},
12 0.2653 0.2292 0.2143 0.2363 [AGAT,
13 0.1224 0.1354 0.2347 0.1644 [AGAT;

14 0.0000 0.0104 0.0000 0.0034 [AGAT4
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Table 6. Observed Allele Frequencies of D351358, THO1, and D21S11 (x2 Tests are 10.7007, 13.7915, 28.8084, and p values
are 0.2192, 0.1825, 0.1504, respectively).

STR Locus Allele A%Kn=49) AS(n=48) EN2(n=49) Total(n=146) Repeat Structure
D3S1358 14 0.0408 0.0313 0.0816 0.0514 TCTA[TCTGL{TCTA}Lo
15 0.3878 0.3333 0.3469 0.3562 TCTA[TCTGL{TCTA},
16 0.3265 0.2917 0.3469 0.3219 TCTA[TCTGL{TCTA},,
17 0.2245 0.2396 0.1735 0.2123 TCTA[TCTGL{TCTA};;
18 0.0204 0.1042 0.0510 0.0582 TCTA[TCTGL{TCTA}4
THO1 6 0.1531 0.2188 0.2245 0.1986 [AATG]4
7 0.3776 0.2188 0.2959 0.2979 [AATG}
8 0.0612 0.0417 0.0204 0.0411 [AATGK
9 0.3469 0.4271 0.4286 0.4007 [AATGY
9.3 0.0204 0.0625 0.0204 0.0342 [AATGELATGIAATGH
10 0.0408 0.0313 0.0102 0.0274 [AATG}
D21S11 27 0.0000 0.0104 0.0306 0.0137 [TCTAI{TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTAl
28 0.0816 0.1042 0.0102 0.0651 [TCTAI{TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTA}Lo
29 0.1633 0.1563 0.1837 0.1678 [TCTAI{TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTAL,
29.2 0.0102 0.0000 0.0000 0.0034 [TCTAI[TCIGH[TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTA}L,TATCTA
30 0.3980 0.4271 0.3776 0.4007 [TCTAJ{TCIGHK[TCTALTA
[TCTALTCA[TCTAR,TCCATA
[TCTAL,
30.2 0.0102 0.0000 0.0000 0.0034 [TCTAPB{TCTGI6[TCTAI3TA
[TCTAIRTCAITCTAI2TCCATA
[{TCTAHOTATCTA
30.3 0.0000 0.0104 0.0204 0.0103 variant allele
31 0.1224 0.0521 0.0918 0.0890 [TCTAI[TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTAL,
31.2 0.0816 0.0833 0.0816 0.0822 [TCTAI[TCTIG}{TCTALTA
[TCTALTCA[TCTALTCCATA
[TCTA}L, TATCTA
32 0.0000 0.0000 0.0306 0.0103 [TCTAJ{TCIGH[TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTAhL;
32.2 0.0714 0.1250 0.1327 0.1096 [TCTAI[TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA
[TCTA},TATCTA
33.2 0.0612 0.0313 0.0408 0.0445 [TCTAI[TCIG}{TCTALTA
[TCTALTCA[TCTAL,TCCATA

[TCTAL;TATCTA
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Table 7. Observed Allele Frequencies of FGA (x2 Test 21.6164, p Value 0.7095).

Allele A%Kn=49) 22(n=48) B 2(n=49) Total(n=146) Repeat Structure
17 0.0000 0.0000 0.0102 0.0034 [TTTCLTTITTTTICI{CTTT],
CTCOTTCCYL
18 0.0306 0.0208 0.0204 0.0240 [TTTCLTTTTTTICT{CTTT},
CTCOTTCCYL
19 0.0510 0.0833 0.0510 0.0616 [TTTCLTTTTTTICT{CTTT},
CTCOTTCCYL
20 0.0918 0.0729 0.0714 0.0788 [TTTCLTTTTTTICI{CTITT},
CTCOTTCCYL
21 0.0714 0.1146 0.1122 0.0993 [TTTCBBTITITICI{CITT};
CTCOTTCCYL
21.2 0.0102 0.0000 0.0000 0.0034 [TTTCLTTTTTT{CITT}4
CTCOTTCCYL
22 0.1837 0.1667 0.1531 0.1678 [TTTCLTTTTTTCI{CTTT}4
CTCOTTCCYL
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