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= Abstract =

Molecular biotechnology is a broad research and development principle encompassing
basic research as well as applied industrial developments. Biotechnology is expected to
become one of the most important research and development sectors in the next
century, but the domestic support industry for the field is severely underdeveloped and
at best in its infancy. DNA size marker is frequently employed during research in a
purpose of extrapolating the relative size of a DNA fragment or measuring the amount
of DNA loaded a sample. However, DNA size marker is not developed for commerciali-
zation domestically. Further, liquid suspension contéining DNA size marker needs to
be kept at a low temperature during storage and shipping. In an attempt to maintain
the DNA samples at room temperature for extended period of time, lyophilization of
DNA with addition of a nuclease inhibitor was studied. Hae III digest of @ X174 phage
DNA has been a useful size marker for low molecualr weight DNA molecules, but the
double strand RF form of the phage DNA requires laborious procedures for cell culture
and purification. A new plasmid was constructed to generate band patterns which can
substitute the Hae III digest of @® X174 phage DNA for a comparable purpose. Gel
staining dye was also added to the lyophilized DNA to provide additional convenience
such that DNA size marker was ready for use by simple reconstitution of distilled
water. DNA size marker appears to be advantageous for development as one can judge
the quality of the product by direct observation.
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Bacteriophage A cl857 Sam7 (°]3} 4
phage)?] &F& WA+ VCS (Stratagene,
USA)¢} XL1 Blue MRF (Stratagene,
USA)E AHE3l99 2™, NZCYM (1% NZ
amine, 0.5% NaCl, 0.1% casimino acids,
0.5% bacto-yeast extract, 28] 0.2%
MgS04 - TH20)3} Luria broth (¢]3} LB) ®l
A& AH-3lsicl. dAAF = AATF XL1
Blue& competent cells® AM-dl9ien], LB
A& ARSste] wloFsisict, A} 2§ Felav
=% Azl pUCL99 A phageE F32
2 3lo] PCRE -2 DNA 23-& AH8-314i o).

2. A phage®| B2t % DNAZ| 22|

A phage®] Wi} 2 DNA®| ##]& Samb-
rook et al (1989)°] 71&3 WY& M3kt
7keks], XL1 Blue MRF 55 NZCYM =)
Aol 16A17F wiekgH F ODeoo=1°] =& %2
AAEesle] &3l (10" cells). 3 mle
SM o) "egk ¥, 5x10'71¢]A phage 4
A5 A7Fsted 37CelA 2082 A AIFT) o]
£ 500 ml®] NZCYM wi=|el] Hr}ste] 37°¢Ce]
A 9-12A)7F 4t Aepoksigin). A S
23E DNAY #8]& column chromato-
graphy (Qiagen, Germany)E AM-8}5it}.

3. Mgtz M| W Ax

A phage DNA 1 mg$& HindIII2 23}
Zze] Ag Tl 50 rg#e] DNAE #5-315ic}.
k&9 (Tris-HC1). EDTA, <A (BPB,
Xylene cyanol), L8]l B]57}8kA] (ficoll,
glycerol )& S E 717t ol2A H7RE F,
2-3A17t FAZAZ A1

pUC194l 1000 bp<t 800 bp =719 © &
Akglsled A48 pWON E2}av| = EcoRIH
Hinfl7bA] A2313ict, $247 %< A phage
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AI¥A phage DNAE 50 #g/200 4] 5%
7} =2 TE (pH 8.0)¢59s} TEN 59
(10 mM Tris-HCI, pH 7.8, 10 mM NaCl. 1
mM EDTA)l 47 gsjsidet. 2 F chekst
A 2% 6xgel loading FHAE 100 4 7}
g F FHEA g 50 #g/600 Y] Fx} HEE
TE ¢} TEN st3d& 37siadct, Aot
v o] sk, AR, v|SEAE AVt
s Az F A2 Aol W kF, Al
AW Ael gela 4ceA] @ Ade] 3 A &

A) EDTA __15%

ZelA raslgich B 60d F Az Fo9
SHTE A7 ¥l Arbste] AxAd skl
t} A=AE DNA size markerse= %719
% AA ethidium bromide 94 FAE %

e AL sl
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Figure 1. Band patterns of A DNA digested with HindIII. Size marker DNA was run on
1% agarose gels at a concentration of 1 #g/12 4 per well. DNA samples were
run on the gel prior to lyophilization. A) DNA was buffered with TE. B) DNA
was buffered with TEN. M: commercially available size marker, lane 1: 50
mM EDTA, lanes 2, 5 and 8: 60 mM EDTA, lanes 3, 6 and 9; 90 mM EDTA,

" lanes 4, 7 and 8: 120 mM EDTA. Lanes 1, 2, 3 and 4: 15% ficoll, lanes 5, 6,
and 7: 20% ficoll. lanes 8. 9 and 10; 25% ficoll.
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o] FE7}F HEE TE ¢33 TEN 23
Zkzk g-8% §- oheFshA 249 gel loading
WA 5 Frlste] HEH R 50 pg/600 MY F
=7} 5 EZ 3o} AlE size markere] A
7193 ¥ A71A Q) EDTAS} ficoll®] w57} &
old 5 DNA ©#o] g #zl= A& A%
4 SI%daL, 53] 562 bp W 3]v]3|x o]
oj2iflct. TE $59& AH-31S w7l TEN ¢
FNE AM-YS W B} Agsk DNA e
galo] AA FA=C (Figure 1). 4} WA
A9l DTT (dithiothreitol)7} sjA=d] wx]+&=
AL 79 glen, ficollth4l glycerold
7V A Az A AHF AT} o] Fe

2 ekshel. 2384 16% ficoll® 50 mM

A) B)
M123

M123

EDTAE 33+ gel loading 944¢} TE

HFNg ARSI o] /M Felstsd).
A7)7E BEA L] A TE F]1s)y] a4 9]

o] Ageld 7H feldt 202 g% 15%

ficoll#} 50 mM EDTAE 3= gel loading
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aEla 4celA ¥ 2] 3 7R 272& 60
A7 A skect 60de] A Ag F o) 58 A
600 4o} AHEl SRl Salsidct 2 o
g AFaA YU AsR] W A TolA
= BPB7} FE40IA ¢ wrbyog iAo
Hglon), W it 2AAE A2 4C
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Figure 2. Electrophoretic band patterns after lyophilizing size marker DNA. Size

marker DNA was loaded on an agarose gel 1 #g/12 ¢ per well. A) before
lyophilization. B) after lyophilization. C) 60 days after DNA resuspension in

distilled water. M: commertially available size marker, lane 1; maintained at
room temperature (RT) with light, lane 2, maintained at RT without light,

lane 3: maintained at 4°'C without light.
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marker®} B 23S of A7 oFol|xe] o]
Zg 4 gdlvt. © Yol 5272x¥ DNA
size marker® FF¢E A2AET F(15%
ficoll?t 50 mM EDTAE F#3= gel
loading d4A2} TE k& AF2) Ab2-¢ll 60
dFeh B@sigl ot o] o= DNA size
markerol|A] o} A 2] Xjoli= FAEA] eFsfch
(Figure 2).

o]#1&t A#}+= DNA size marker?] #7]7k
A BIte] FA AzAEA s}y Al
buffer, HIEAEA], 44 22l DNA #3)
AAASE 54 AzA e 23 4 9L @
3},

2. M2 DNAZS| size markingS ¢lst Al
22 ZalAo|= Mzt

Figure 3. Electrophoretic band patterns
of pWON size marker after di-
gestion with EcoRI and Hinfl.
DNA was run on an 1.7% aga-
rose gel for 40 minutes in the
TAE buffer.

© X174 phage DNA9] Haell] AwtAl: A
£} DNA d92) 34 2 G2 o Bejap o]
o] gkor} @ X174 phages A EW F4] 0]
Ht A& g3glel. vjEe] o]F Al RF
virus DNAE coulmn chromatography®
2J3}7) 7} golahx] gdrt £ dTellx= o=
3-8 29ke #] £x}3F DNA size merker
ko] H A4 @ X174 phage DNAY
Haelll A5tAE dAF 4 ole Fefar| =9
e A3

MR Zepav|ee 7129 high copy &=t
2m1=9l pUC19e] 1000 bpe} 800 bp M-S
22430 FZ3 3 AIgase] Aokl o)
L0134 A=F=E gl 1000 bpek 800 bp =271
o] @F#& A phage DNAE F3do g 3l
EcoR] linker& 33+ PCR primersE A4
Bto} ZZ3}eir}. 1000 bp =S EcoR]I A1)l
Arjlstar 800 bp w2 partial digestion®
o]-g-3te] pUC199l| Alslatsdet. o2 A Alxt=l
pWON Felxvee g 71¢% A 5o
o2 AA A4 ARE-ste] WA <k
Aol ZALE el pWON size markerE A
3} Z42 A3t F agarose A4 H7]d &35
As} Ak A9 P4 A} (Figure 3).
pWON Fetarl= AHE A A4 X
174 phage DNA®] Haelll AxtA o} & 3}o]7}
don Azt Fel o] 453 Helsldch

o fr oot s ofp
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B QT TelA slte] Hekel Rl AW
et AFLA Folx DNA size markers®]
AEE FxE Y. 71&4 DNA size
markerst A% FY= " dry ice packingd}
NA 53 nito] Fof Fujl v]-fo] Fr} tE
o] A &21e] DNA £218 2As7] $)8) A3
= @ X174 Heelll HH-L A=A o) 33|
F7kel wEel et oleidt e neigt
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a glon) Wefl A7k ko] © A ANE A
Agc) (A9 A=), A" BPB AL 55
T2 AT Tl IHHA de FA4E Z
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