Japanese Journal of Transfusion Medicine, Vol. 46. No. 4 46 4[1] 432—442, 2000

d U

Joddgoooouoouoboobbbbibbbd bDNAOOOUO
g evHAaDUOUOO4Ood

oo oon oo oov oo oov ooooo®

oo oo™ oo oo® oo oo®
MOoO000000000000
20000000000
MOO000000000

oob01012027r0000
0001204030000

ANALYSIS OF SHORT TANDEM REPEAT POLYMORPHISMS USING A CAPILLARY
ELECTROPHORESIS SYSTEMO APPLICATION TO THE DETECTION OF
CHIMERISM IN POST-TRANSFUSION GRAFT-VERSUS-HOST DISEASE

Hiroji Yahagi'’, Yoshihisa Watanabe', Shigeki Mitsunaga'’, Fumihiko Sasaki”,
Kin’ ichi Fujita®, Kenji Tadokoro™ and Takeo Juji*”
PJapanese Red Cross Central Blood Center
*"Third Department of Internal Medicine, Fukui Medical School
$First Department of Surgery, Gunma University School of Medicine

Short tandem repeatd STR or microsatelliteJ polymorphisms were analyzed using automated
fluorescence-based capillary electrophoresis and the method was applied to the detection of chimer-
ism in post-transfusion graft-versus-host diseasel] PT-GVHD[ Microsatellite DNAs in five lociCl D6S
89, INT2, HGH, APOA11 and ACTBP2Owere amplified by PCR with fluorescent-dye-labelled primers
and electrophoresed. After the electrophoresis, the sizes and signal intensities[] peak heightsO of the
amplified fragments were automatically determined using analysis software. Mixtures of two differ-
ent DNA samples at varying ratios were analyzed. Their peak height ratios were in good agreement
with the ratios of the DNA amount in the D6S89 and ACTBP2 loci, which allows us to measure the
degree of chimerism in PT-GVHD cases. Two alleles differing by 2 bp were clearly distinguished by
electrophoresis of mixed DNA samples containing these alleles. A population sample of 121 unrelated
healthy Japanese individuals were typed and their allele frequencies were calculated. The number of
alleles detected, their size distributions and the observed heterozygosity for each locus were similar
to those reported thus far in Caucasians except for the HGH locus. Seventeen cases suspected of PT-
GVHD were analyzed in 1999, and chimerism was detected in three cases. In these cases, microsatel-
lite analysis by automated capillary electrophoresis was shown to be very valuable in the diagnosis
and medical treatment of the disease because the proportion of contaminating lymphocytes from the
donor could be clearly determined.
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Table 10 Short tandem repeat loci and primer sequences used in this study

Primer
Repeat  Chromosomal Length™
Locus K - NT  HY  Refs.
Unit Location Name Sequence (bases)
D6S89 AC 6p23 D6S89-1 5NED-CTTGTTCATCTGCCTTGTGC-3 199—227 13 092 16
D6S89-2 5-ACCTAAGCGACTGCCTAAAC-3'
INT2 TG 11913 INT2-1 5FAM-TTTCTGGGTGTGTCTGAAT-3 161—177 9 0846 17
INT2-2 5~ACACAGTTGCTCTAAAGGGT-3'
HGH AAAG 17q22-24 HGH-1 5'NED-TCCAGCCTCGGAGACAGAAT-3 201—253 18 0.826 18

HGH-2 5-AGTCCTTTCAGAGCAGGT-3'

APOAl1l CTTT 11g23-qter

APOA11-1 5HEX-GGAGCAGTGCTAGGGCCGCGCCGT-3' 400—4507C0 11 07 519

APOA1l-2 5GTGACAGAGGGAGACTCCATTAAA-3

ACTBP2 AAAG 5

ACTBP2-1 5FAM-AATCTGGGCGCACAAGAGTGA-3

234—318 21 093 20

ACTBP2-2 5-ACATCTCCCCTACCGCTATA-3

NO Number of alleles,[] HO Heterozygosity,[J 00 Caucasians,[ P "0 amplified with a different primer set
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Fig. 1 Representative capillary electropherograms of five short tandem repeat

0 STRO loci. Peaks represent the fluorescence intensities of dye-labelled STR DNA

products and the GeneScan 400HD ROX size standard red(].00 aO0D6S891 black[

194 bp, 200 bp[11 bOONTZ bluelT] 167 bp, 183 bpTJ cCHGHI black(1] 239 bp, 285 bp(J

0 dOAPOAL1] greenI0 280 bp, 291 bpO andJ eDACTBPZ] blued O 269 bp, 304 bp.

The vertical and horizontal axes display the peak heightsO relative fluorescence
unitsO and sizes in bases, respectively.
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Fig. 2 Peak height ratios versus allele size ratios in
the case of ACTBP2. Heterozygous individuals pos-
sessing alleles differing by more than 4bp were ana-
lyzed.
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Table 2A0 D6S89 allele frequencies among
121 unrelated Japanese individuals

Rounded average

Locus length (bases) n Frequency
D6S89 186 41 0.1694
188 10 0.0041
194 22 0.0909
196 19 0.0785
198 35 0.1446
200 9 0.0372
202 21 0.0868
204 18 0.0744
206 46 0.1901
208 22 0.0909
210 30 0.0124
212 4 0.0165
216 10 0.0041
O Classes pooled 5 0.0207

Observed heterozygosity, 0.876 ; Expected heterozy-
gosity, 0.876
Dall classes with less than four events were pooled

Table 2B INT2 allele frequencies among 121
unrelated Japanese individuals

Rounded average

Locus length (bases) n Frequency
INT2 165 3d 0.0124
167 10 0.0413
169 96 0.3967
171 5 0.0207
173 17 0.0702
175 38 0.1570
177 50 0.2066
179 18 0.0744
181 20 0.0083
183 3u 0.0124
O Classes pooled 8 0.0331

Observed heterozygosity, 0.736 ; Expected heterozy-
gosity, 0.762
Dall classes with less than four events were pooled

0000 Fig. 40
3 00000000 12100000000
ooboooooog
Table2AO2E0O0O0O00O0OOOOOCOO
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2l6bp0 00000 08760000000 1500
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Table 2C0O HGH allele frequencies among 121
unrelated Japanese individuals

Rounded average

Locus length (bases) n Frequency

HGH 227 10 0.0041
229 30 0.0124
231 30 0.0124
233 20 0.0083
235 15 0.0620
237 30 0.0124
239 19 0.0785
241 8 0.0331
243 13 0.0537
245 18 0.0744
247 18 0.0744
249 9 0.0372
251 12 0.0496
253 8 0.0331
254 10 0.0041
255 7 0.0289
257 10 0.0041
258 9 0.0372
260 10 0.0041
261 9 0.0372
265 13 0.0537
269 15 0.0620
273 14 0.0579
277 14 0.0579
281 11 0.0455
285 8 0.0331
289 5 0.0207
296 10 0.0041
312 10 0.0041
U Classes pooled 17 0.0702

Observed heterozygosity, 0.934 ; Expected heterozy-
gosity, 0.944
Dall classes with less than four events were pooled

Oi83pbpd 000D 0736000012100 32
cobooooobOoobOOoHeGHODOOODOOO
20 00 22703122bpl 0000 0ODO 09341 0O
CO0O00O8OObOOOOAPOALLIOOOOOOO
3BM OO0 2600306bpl 000 OO0 0884110
CoO00100000000ACTBP2O00O0O
O00260002330316bp0 0 0 0000O
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Table 2D APOALL allele frequencies among Table 2E00 ACTBP2 allele frequencies among
121 unrelated Japanese individuals 121 unrelated Japanese individuals
Locus ~ RoURdedaverage  Frequency Locus  Reundedaverage Frequency
APOA11l 260 10 0.0413 ACTBP2 233 10 0.0041
271 16 0.0661 241 6 0.0248
272 10 0.0041 245 8 0.0331
273 6 0.0248 249 5 0.0207
274 3u 0.0124 252 15 0.0620
275 6 0.0248 256 18 0.0744
276 20 0.0083 260 20 0.0826
277 7 0.0289 262 10 0.0041
278 9 0.0372 263 10 0.0041
279 4 0.0165 264 7 0.0289
280 30 0.0124 266 10 0.0041
281 14 0.0579 267 12 0.0496
282 10 0.0041 269 13 0.0537
283 4 0.0165 271 30 0.0124
284 12 0.0496 273 6 0.0248
285 9 0.0372 277 18 0.0744
286 8 0.0331 281 17 0.0702
287 5 0.0207 285 18 0.0744
288 9 0.0372 289 14 0.0579
289 10 0.0041 293 20 0.0826
290 25 0.1033 296 12 0.0496
291 9 0.0372 300 16 0.0661
292 5 0.0207 304 6 0.0248
293 30 0.0124 308 20 0.0083
294 23 0.0950 312 10 0.0041
295 13 0.0537 316 10 0.0041
296 10 0.0041 HClasses pooled 11 0.0455
291 4 0.0041 Observed heterozygosity, 0.959 ; Expected heterozy-
298 16 0.0661 gosity, 0939
299 8 0.0331 Dall classes with less than four events were pooled
300 20 0.0083
302 3d 0.0124
303 10 0.0041
304 v oo 0000003 0MMNOODD 1100000
306 10 0.0041
0 Classes pooled 24 0.0992 goobbo270000bo0ogn 730 O DNAO
Observed heterozygosity, 0.884 ; Expected heterozy- goooooooooooDoo Fig- 6rooo 2
gosity, 0940 0000000000000 DO0O0O000D

Hall classes with less than four events were pooled
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Fig.5 ACTBP2 electropherograms of a PT-GVHD case. A PT-GVHD case in which
the patient recovered after treatment with protease inhibitorsCJ all DNA derived
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