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Gel electrophoresis of DNA is a well known technique in molecular biology. This technique is simple, rapid to perform,
and capable of adequately separating fragments of DNA. A number of mixtures of DNA fragments ("DNA size
markers") are frequently employed in a purpose of extrapolating the sizes or the amount of DNA molecules during gel
electrophoresis. DNA size markers are constructed by digesting plasmid DNA, bacteriophage DNA, or recombinant DNA
molecules with one or more restriction enzymes. However, liquid suspension containing 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 nuclease inhibitor was studied. Gel
loading buffer was also added to the lyophilized DNA to provide additional convenience such that DNA size marker
was the "ready-to-use" followed by simply reconstituting with distilled water.

Key Words : DNA size marker, lyophilized DNA, gel loading buffer, ambient storage.
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DNA storage buffer®} loading buffer 5 £ Age] Z3F<]
AZA A Aol Z %3 DNA storage bufferE A4 3}5 00,
AZA Aol tdg HAEH FEZ 749 A8 FHY
6X loading bufferS-& Z-83ta, A/Hindlll AZAE A 2}Fs}
oo 713 233 6X loading buffere] &3 2AS 2
th a8lx A/Hindlll £9%9< 6X loading buffers} &7 &3
dto] SAZ AxAZ BE Fol|, o] ARA Y 2EFEY
S AZMEAS W, dA AxAHR AP HIPPS 7Y
A oo} o] AxAIF AL frE R Edo] e A

EE HAE FA8=A AR S9sArh
R
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Bacteriophage A cI* Sam7 (1 phage)?] %32 WZF
VCS (Stratagene, USA)$} XL1-Blue MRF’ (Stratagene, USA)
E AR e, NZCYM HAHRX] {leil Biotechservices
Inc.,, Korea, 1% (w/v) NZ amine; 0.5% (w/v) NaCl, 0.1%
(wfv) Casamino acids; 0.5% (w/v) Bacto-yeast extract; 0.2%
(w/v) MgSO;, - 7H0}¢} LB broth ¥jX] {Luria-Bertani Broth,
Jeil Biotechservices Inc., Korea, 0.5% (w/v) Bacto-yeast
extract; 1% (w/v) Bacto—tryptog; 1% (wjv) NaCl}& A}-£3}

At

Bacteriophage Aphage2] b2k 2! DNA 22|

A phage?] ®jok 2 DNA2] Eg]= Sambrook (5)0] 7}
%3 1hge AMRslgT). XL1-Blue MRF #3Z NZCYM
HiRlef A 16417 wiokgt &, wikd S LB wjxE ALE3t
600 nmol| 48] &FH%(0De) Fte] 1 (10" cellsimL)o] %=
2 3|43k A3 wigd F 1 mLe #Hg F 3,000
pmoF 127 9Asld QTS HEegm, olE 3 mle
SM 229 (058% (w/v) NaCl; 0.22% (w/v) MgS0.7H,0;
50 mM Tris-HCl (pH 7.5); 0.01% (w/v) gelatin} & &E3}
T, 5x10770e] A phage® A i8] 37CoA 208 Eot
ZEA A o2 500 mLe] NZCYM Hjz|o] HEste] 37T
oMM 9~12413F F i} 3HTh o] wigH oz HE
Aphage DNAS] E# &A= Lambda Maxi Kit (Qiagen,
Germany)& Alg-3lgon, By AzAZL 7148 W

He wRTh

Size marker9 H= %! 6X loading buffer7} gtq=l HZ

| H =

23 1 mge] 2 phage DNAZ A3 a4 Hindlll (Roche
Molecular Biochemicals, Germany)Z A@slcy, 1 Zdap o
< DNA £9d& phenol M2 FA 2 553 ¥, TEN &
29 (10 mM Tris-HCl, pH 7.8; 10 mM NaCl; 1 mM
ethylenediaminetetraacetic acid (EDTA), pH 8.0} == TE (10
mM Tris-HCI, pH 8.0; 1 mM EDTA, pH 80) $4+ZdL A}
43l 025 mgmLe] FEU/F HEE £33t9 T Ficoll
(15%~25%), EDTA (50 mM~120 mM) =22]i 0.05%
bromophenol blueZ FA¥ Z#¢] 6X loading buffer
100 yLE DNA £ 200 yLot 2z} &% &, FHFdoz
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0.083 mg/ml8] 27} H=& TE ¢=A(pH 8.0) =& TEN
HFAPH 8.0)o2 AN olgA Azd 18 TFHY

dG ZAFHZ7|(HANIL Spin Vac, Korea)E 3A17F F¢t
AZAA A[Hindlll AZAE A =4t

DNA size markerQ| OtAHA =tol
AHindIll AZAE G2 ¥ =g, Lo U Ad,
a8 4THA W AT 3744 279M 242 60 U3 B
#E F AR E 245E(Ulra Pure Water, Jeil Biotechservices
Inc., Korea)S 2+Zte] Aol 600 uL¥ Hrlstd £33}
Ak 1 pg (12 pl)o] A/Hindll £4Z 1 pg (12 ul)e] DNA
Molechlar Weight Marker II (Roche Molecular Biochemicals,
Germany)9} ¥4 ethidium bromide?} ¥3+H 0.7% agarose
gelel A H7195e & AqH ZAb 93 vehtE DNA
o] 44 GAe B3 A FFE FoH oFeE A
2EAS A/Hindll AZA Y HAHFE A
Ao 3 nH
7 DNA size markerE-g& agarose gel electrophoresisol]
Agsledls UY3 #£5F9 DNA storage buffers3}
loading buffer&o] A& 1. glth(Table 1). A/Hindlll AZ
AS A= 71 23 6X loading buffere] =4S
27] 93] DNase A|3jA] <&& 3l EDTA, DNAS] H|=
S ASAA welld] 7HEIRS|E 98-S St ficoll 18a
A719% A AAA] 98L& &= bromophenol blueE F%
HE TR oY =Fe d¥l H&stthFigure 1). 4
Adxoz HAuEw 9% DNA size markers dutA oz
50 pge) ¥o2 #Avigrz 4 HPFS 50 pgol A/Hindlll
BAG AL H oW, glycerol 2B Tl HFslA| gof
A=At w13 F2AdHHE 43l 50 mM o]+l EDTA
o g3 2AslYed, AAAe HAHe DNA ©H 3
o137} DNA AHA2 £0)48 98] bromophenol bluewts A}
S84t} Z42he] 6X loading bufferS2 AFE-3te] A8l 2
/Hindlll AZAE F2olAM 60 A7+ BHA3IHLE 2e¢E
2 AZHY 4y FLIEE AZAE T, agarose gel
electrophoresiss 3] DNA @9 G SkAS vl w3l
t}. o] A3} 6X loading buffers] 7}E EDTAS} ficolld] &
£71 Fold4S DNA BB 94 e AaEes
rsdA gusiAe As 3T AT, 53 562

bp ©HL FuE|d FEo] oYt AFHe FHEE
TE 9248 A4S w7} TEN $2HL A4 0 X
t} Aisln DNA ©#e] alo] FHA 335 I ckFigure

1). &, A/Hindlll &9Yo] Az TE ¢5H (pH 8.0)&
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Table 1. Various DNA storage buffers and loading buffers. A) Compositions of DNA storage buffers and loading buffers of traditional type
DNA size markers. B) Compositions of DNA storage buffers of ready-to-use type DNA size markers

A)
Companies DNA storage buffers Loading buffers Ref.
10 mM Tris-HC1 (pH 7.8), 10 mM
Promega NaCl, 1 mM EDTA 6
10 mM Tris-HCI (pH 8.0), | mM
BM EDTA 7
10 mM Tris-HCI (pH 7.6), | mM 60% glycerol, 60 mM EDTA, 0.2% bromophenol Blue, 0.2% xylene
MBI Fementas y 3
EDTA cyanol FF
Sigma 10 mM Tris-HC1 (pH 8.0), 1 mM 3
-Aldrich EDTA
TaKaRa 10 mM Tris-HCI (pH 8.0), 1 mM 30% glycerol, 30 mM EDTA, 0.03% bromophenol Blue, 0.03% 9
a EDTA xylene cyanol FF
. 10 mM Tris-HCl (pH 7.4), 5 mM
Gibeo BRL NaCl, 0.1 mM EDTA 4
40% sucrose, 0.25% bromophenol blue, 0.25% xylene cyanol FF 10
15% ficoll, 0.25% bromophenol blue, 0.25% xylene cyanol FF 10
30% glycerol, 0.25% bromophenol blue, 0.25% xylene cyanol FF 10
40% sucrose, 0.25% bromophenol blue 10
B)
Companies DNA storage buffers Storage temperature Ref.
10 mM Tris-HC! (pH 7.6), 10 mM EDTA, 0.03% bromophenol Blue, .
MBI Fementas 0.03% xylene cyanol FF, 10% glycerol 20¢ 3
Gibco BRL 10 mM Tris-HCI (pH 8.0), 10 mM EDTA, 0.05% bromophenol Blue, RT 4
5% glycerol
IBI 10 mM Tris-HCI (pH 8.0), 8.33 mM EDTA, 0.0083% bromophenol RT In this
blue, 2.5% ficoll study
Ficoll __15% 20% 25% gaoz walo] Holo), W xug 2HAME LR
| l Su 4°CP_T& A¥F 2% bromophenol blue Yol A&
(kbp) 2 3.4 5 6 7 8 9 AT AN (HH %%F) 60de] AAF F, 2ETE
A 3.0 — Z o] AZRAE AxAsYeH, 2EFES %47}?'?} F tube
...____...,___,..,_..........._,-w 2 & Ad EF5 A FAdd o) 12 E SHAY el
50 | ol7o] Atk o2 AZAY AMHindll §4 AFE Ao
06 A/HindIlI £42F A<} ¢l A/Hindlll £-& 37 agarose

Figure 1. Electrophoretic band patterns of A phage DNA digested
with HindIll. DNA size markers were run on 0.7% agarose gels at a
concentration of 1 ug/12 yL per well. DNA samples were run on the
gel after lyophilized storage for 60 days. A) DNA samples were
buffered with TE. B) DNA samples were buffered with TEN. M;
commercially available size marker, lanes 1, 4 and 7; 50 mM EDTA,
lanes 2, 5, and 8; 90 mM EDTA, lanes 3, 6 and 9; 120 mM
EDTA. Lanes 1, 2, and 3; 15% ficoll, lanes 4, 5, and 6; 20% ficoll,
lanes 7. 8. and 9: 25% ficoll.
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Figure 2. Electrophoretic band patterns after lyophilizing DNA size
marker. DNA size markers were loaded on 0.7% agarose gels at a
concentration of 1 yg/12 uL per well. A) Before lyophilization, B)
after lyophilization, C) 90 days after DNA resuspension in distilled
water, M; commercially available DNA size marker. Lane 1; stored
at room temperature (RT) with light, lane 2; stored at RT without
light, lane 3; stored at 4°C without light.
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