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Abstract

DNA was serially studied in 20 samples of buffy coat stored at room temperature. Each
sample was divided into S equal volumes, namely DO, D3, Ds, Dy and DIO' DNA extraction was
performed on days O, 3, 5, 7 and 10 after blood collection. The mean ratio of OD260/0D280 of
the DNA obtained from D to Dy ranged from 1.77 to 1.79, and the mean amounts of the DNA
obtained from D to Djgranged from 602 to 740 ng/ul. There were no significant differences in
the mean ratio and amounts of DNA obtained among these samples (p >0.05). Subsequently,
amplification was successfully performed from this template DNA to yield products of 1.4 kb
and 142 bp at the sites associated with 8 globin and factor VIII genes, respectively. These findings
suggest the possibility of sending blood samples for DNA analysis by mail, or no ice is required

As a result of new technologies in medi-
cal science, several diseases can be definitely diag-
nosed by DNA study. This will enable detection of
carriers of various genetic disorders such as thalas-
semia and haemophilia, so that genetic counseling
can be effectively provided to the patients and
family members. Either linkage analysis or direct
defect detection may be used to identify carriers.
Blood samples from patients and family members
should be drawn for DNA analysis. However, faci-

lities are extremely limited at Thai university hos-
pitals, and public transportation service is not
equipped to transport blood samples on ice. Conse-
quently, patients in rural areas must be transferred to
university hospitals, which is costly and inconve-
nient.

This paper presents the findings of DNA
extraction and amplification of 10-day, room-tem-
perature blood samples at the Faculty of Medicine,
Ramathibodi Hospital, Bangkok.
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MATERIAL AND METHOD

Ten ml of whole blood mixed with 500 ul
of sterile 0.2 M EDTA were collected in a 15-ml
sterile polypropylene screw cap tube and centri-
fuged at 3,000 rpm for 10 minutes. After discarding
the plasma and collecting 1,000 ul of buffy coat in
a 1.5-ml microcentrifuge tube, the specimen was
mixed well and divided into five microcentrifuge
tubes, 200 ul each and kept at room temperature. The
average room temperature was abeut 28-330C,
Each microcentrifuge tube was labeled as Dy, D3,
D5, D7 or Dj(. DNA extraction was performed by
the “in house” modified method(1) on days 0, 3,
5, 7 or 10 after blood collection.

The dry DNA pellet was dissolved with 30
ul of distilled water. Then, 10 pl of DNA solution
was diluted with 990 ul of distilled water and the
DNA concentration was measured at OD 260 and
OD 280 with a spectrophotometer and 10-mm light
path quartz cuvet. The ratio of OD 260/0D 280
was calculated and the DNA obtained was deter-
mined by the formula of one OD at 260 nm equal to
50 ug/ml of DNA.

Subsequently, the DNA obtained at two
different sites was amplified. The first site studied
was the B globin gene. Primers were 5-TGTCATC
ACTTAGACCTCAC-3' and 5'-GCTTGGACTCA
GAATAATCC-3'. The 250 ng of genomic DNA
was amplified in 40-ul reaction volumes which
consisted of 10 mM Tris-HCI pH 8.3, 50 mM KCl,
1.5 mM MgCl, and 0.01 per cent gelatin; 200 uM
dNTPs (Pharmacia), 20 pM of each primer and 1
unit of Taq polymerase (Perkin-Elmer). Following
an initial denaturing at 960C for 10 minutes, ther-
mocycling of 96°C for 2 minutes, S50C for 1 minute
and 720C for 1 minute for 28 cycles, a final exten-
sion at 729C for 5 minutes was carried out. The
amplified DNA contained 1.4 kilobases.

The second site studied was the restriction
site polymorphism of Bc¢/ 1 associated with the
factor VIII gene. Primers, 5'-TAAAAGCTTTAAA
TGGTCTAGGC-3' and 5-TTCGAATTCTGAAAT
TATCTTGTTC-3' were obtained from Kogan et al
(2). The 250 ng of genomic DNA was amplified(3:4)
in 50 ul reaction volumes which consisted of 67
mM Tris-HCI pH 8.8, 16.6 mM (NHy); SOy4, 5 mM
MgCl,, 10 mM beta-mercaptoethanol, 10 ug/ml
bovine serum albumin; 200 uM dNTPs (Pharma-
cia), 75 ng of each primer and 1 unit Taq polymerase
(Perkin-Elmer). Following an initial denaturation at
940C for 5 minutes, thermocycling of 940C for |
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Table 1. Hematological data of the samples.®
Variables
Hb (g/dl) 13.85+1.23
Het (%) 42.55 +321
WBC (x 103/ul) 717+ 165
Lymphocyte % 35.56 £ 6.96
Neutrophil % 58.92 £ 7.65
Monocyte % 5.18 £2.0l1

* Mean + SD

minute, 55°C for 1 minute and 72 9C for 2 minutes
was carried out for a total of 30 cycles. The ampli-
fied DNA contained 142 basepairs.

Statistical methods

Statistical analysis was performed using
SPSS for Microsoft Windows. Data were analysed
by repeated measurement analysis of variance. A p
value of less than 0.05 was considered significant.

RESULTS

Twenty specimens of whole blood were
collected from normal personnel in Ramathibodi
Hospital (11 males and 9 females) aged 21 to 48
yrs. The hematological data are shown in Table 1.

The purity of the DNA was expressed by
the ratio of OD260 to OD280. The mean ratios of
the DNA obtained from the Dy to Dy samples
were similar, ranging from 1.77 to 1.79. In addi-
tion, the mean amounts of the DNA obtained from
days 0, 3, 5, 7 and 10 were also similar, ranging from
602 to 740 ng/ul (Fig. 1). There were no significant
differences in the mean ratio or the amounts of the
DNA obtained among these samples (p > 0.05).
Subsequently, amplification was performed from
this template DNA to yield products of 1.4 kilo-
bases and 142 basepairs. The amplified products
from the template DNA on days 0, 3, 5, 7 and 10
were similar as shown in Fig. 2.

DISCUSSION

The purity of DNA extracted from 10-day,
room-temperature buffy coat samples was consis-
tent. The amounts of DNA obtained were large as
well, and amplified products of 1.4 kb and 142 bp
were clearly revealed.

B globin and factor VIII gene studies are
crucial, since thalassemia and hemophilia are the
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The mean amounts of the DNA obtained on days 0, 3, 5, 7 and 10.
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The electrophoresis of the amplified products of 1.4 kb (A) and 142 bp (B) from the template DNA

obtained on days 0, 3, 5, 7 and 10. M = marker, kb = kilobases, bp = basepairs.

two most common hereditary chronic anemia and
severe bleeding disorder in Thailand. More accurate
diagnosis of the patients and carriers will lead to
effective prevention of these hereditary diseases.
However, precise pedigrees and accurate identifi-
cation of the samples are required. Any human error
in blood collection procedures will result in incor-
rect diagnosis.

Recently, there have been several forensic
medical reports of DNA extraction and amplifica-
tion from minute amounts of specimens such as
blood stains, saliva, and semen(5). As the yield of
DNA extracted may be small, highly specialized
technique are required for this delicate work. DNA
amplification from a blood spot on filter paper has
been reported(®) but we have found that particles
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from the filter paper interfere with the DNA analy-

S1S.

We conclude that extraction and amplifi-

cation of DNA from 10-day, room-temperature
blood samples are practical and simple. This sug-
gests the possibility of sending blood samples for
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DNA analysis by mail, or no ice is required during
transportation.

ACKNOWLEDGEMENT

This study was supported by Ramathibodi

Research Grant No. 15/1998.

(Received for publication on October 15, 1999)

REFERENCES

1.

Sasanakul W, Chuansumrit A, Katekasem P, Hathi-
rat P. A comparison of DNA extraction between
conventional phenol-chloroform and in-house
modified method. Rama Med J 1997; 20:119-24.
Kogan SC, Doherty N, Gitschier J. An improved
method for prenatal diagnosis of genetic diseases
by analysis of amplified DNA sequences: appli-
cable to haemophilia A. N Engl ] Med 1987; 317:
985-90.

Kogan SC, Gitschier J. Genetic prediction of
hemophilia A. In: Innis MA, Gelfand DH, Sninsky
TJ, White TJ, eds. PCR protocol: a guide to
methods and applications. San Diego: Academic

Press, 1990:288-99.

Saiki RK, Gelfand DH, Stoffe S, et al. Primer-
directed enzymatic amplification of DNA with a
thermostable DNA polymerase. Science 1988; 239:
487-91.

Walsh PS, Metzger DA, Higuchi R. Chelex* 100
as a medium for simple extraction of DNA for
PCR-based typing from forensic material. Biotech-
niques 1991; 10:506-13.

Goodeve AC, Tagariello G, Chuansumrit A,
Preston FE, Peake IR. A rapid and cost etfective
method for analysis of dinucleotide repeat poly-
morphisms in the factor VIII gene. Blood Coag
Fibrinol 1996; 7:672-7.

v

-~ - - - - ol val -
mIsnaLRsANUTA ddue  ndasniulingunagivipaiuiim
10 W

TozAnd  mauna, mu”, 5wissal UENOVE, WUt ASEN gnwan, Iy
ONIWS  DANVIIWEN®, NN, WEIUNT  VBaTAY, Wt

anzgRglddnyiing Mfwe Asien buffy coat wmAuUnd 20 e AAUliMgamaives
Twiud 0, 3, 5, 7 waz 10 véIMINHEEN LAUTNGT @ 1BU 1@ METRUSIAIEI 602-740 ng/pl Tagiien
¥8¢ OD, /0D, wihry 1.77-1.79 Feldifanuuanseiulumeaiia (o > 005) wanandseldvn & Fu 1o
Alailunassumsiinyiinalag3s polymerase chain reaction 29fuRAILANNTETS B glodin AW 1.4 Kb
uaz factor VIl swie 142 bp Abinaliuensherivluusariing wamvihmsiiussiadanl gumpiviaa iy
v 10 U AldmbiuBnouszquaniBioes Adue Aaialdddsuuas seiudadiaiulyuldfasdadon
grhennimsanvnslnanieluswadlnolaiinduspudd wivluszniemssude Raiendnsmannaayndvns
& 1B v lulsewennaumInenasle

AEIAY . nisanafdwe, Wndanend

* UnOWINe,

- < ol - v a
*x MAITNNITAERT, F]W:LLWY)EJFT’INC‘]%‘[NWEJ']U']N?WN']EUG], NINEIRUNVIAR, NJUNWY 10400




	0None00001
	0None00002
	0None00005
	0None00006
	0None00007
	0None00008
	0None00009
	0None00010
	0None00011
	0None00012
	0None00013
	0None00014
	0None00015
	0None00016
	0None00017
	0None00018
	0None00019
	0None00020
	0None00021
	0None00022
	0None00023
	0None00024
	0None00025
	0None00026
	0None00027
	0None00028
	0None00029
	0None00030
	0None00031
	0None00032
	0None00033
	0None00034
	0None00035
	0None00036
	0None00037
	0None00038
	0None00039
	0None00040
	0None00041
	0None00042
	0None00043
	0None00044
	0None00045
	0None00046
	0None00047
	0None00048
	0None00049
	0None00050
	0None00051
	0None00054
	0None00055
	0None00058
	0None00059
	0None00060
	0None00061
	0None00062
	0None00063
	0None00064
	0None00065
	0None00066
	0None00067
	0None00068
	0None00069
	0None00070
	0None00071
	0None00072
	0None00073
	0None00074
	0None00075
	0None00076
	0None00077
	0None00078
	0None00079
	0None00080
	0None00081
	0None00082
	0None00083
	0None00086
	0None00087
	0None00088
	0None00089
	0None00090
	0None00091
	0None00092
	0None00093
	0None00094
	0None00095
	0None00096
	0None00097
	0None00098
	0None00099
	0None00100
	0None00101
	0None00102
	0None00103
	0None00104
	0None00105
	0None00106
	0None00107
	0None00108
	0None00109
	0None00110
	0None00111
	0None00112
	0None00113
	0None00114
	0None00115
	0None00116
	0None00117
	0None00118
	0None00119
	0None00120
	0None00121
	0None00122
	0None00123
	0None00124
	0None00125
	0None00126
	0None00127
	0None00128
	0None00129
	0None00130
	0None00131
	0None00132
	0None00133
	0None00134
	0None00135
	0None00136
	0None00137
	0None00138
	0None00139
	0None00140
	0None00141
	0None00142
	0None00143
	0None00144
	0None00145
	0None00146
	0None00147
	0None00148
	0None00149
	0None00150
	0None00151
	0None00152
	0None00153
	0None00154
	0None00155
	0None00156
	0None00157
	0None00158
	0None00159
	0None00160
	0None00161
	0None00162
	0None00163
	0None00164
	0None00165
	0None00166
	0None00167
	0None00168
	0None00169
	0None00170
	0None00171
	0None00172
	0None00173
	0None00174
	0None00175
	0None00176
	0None00177
	0None00178
	0None00179
	0None00180
	0None00181
	0None00182
	0None00185
	0None00186
	0None00187
	0None00188
	0None00189
	0None00192
	0None00193
	0None00194
	0None00195
	0None00196
	0None00199
	0None00200
	0None00201
	0None00204
	0None00205

