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Separation Characteristics of Oligodeoxynucleotides by
High-Performance Membrane Chromatography
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Oligodeoxynucleotides (ODNs) were separated by high-performance membrane chromatography (HPMC), a combined
system of chromatography and membrane. The separation mechanism involved anion-exchange, and the stationary
phase was cation CIM (Convective Interaction Media) DEAE disk (16 x3 mm). Two types of mobile phase were used,
buffer A (20mM Tris-HCI, pH 7.4) and buffer B (buffer A + 1M NaCl). As the amount of NaCl dissolved in buffer
linearly increased, the retention time shortened, which enabled a gradient elution mode. Based on the number of
theoretical plates and resolution observed, the optimum mobile phase and operating condition (Buffer A/Buffer B=50/50
- 20/80 vol%, gradient time 2 min) were experimentally determined. In this experimental condition, ODNs were
separated within 2 min at a mobile phase flow rate of 6 mi/min.
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Oligodeoxynucleotides (ODN)& Sigmacllx] FU3 AFS
AHgslg e, 7+ oligomersel] W3t @7IMEe o Eoh
ODN 8 (8 mer), C CAT GTC T°; ODN 10 (10 mer), GTC
CAT GTC T*; ODN 12 (12 mer), AC GTC CAT GTIC T%;
ODN 14 (14 mer), C GAG GTC CAT GTC T°; ODN 15
(15 mer), CC GAG GTC CAT GTC T’ ; ODN 16 (16
mer), GCC GAG GTC CAT GTC T’. o|542 Buffer A
(Tris-HCI, pH 7.4)%} Buffer B (buffer A + IM NaChHE A&
g om Trs (4714)= J. T. Baker (USA)IA FJ8tg 2
NaCle Foksistol A 72Rletdch. R4 2% HEZ(Divi-
sion of Millipore, Waters)®} HEJ(HA-0.5;m, Division of Milli-
pore, Waters)& o83l A3 Fof AHE-3AT

AHE717|

1N o 2= BIA Separations (Slovenia)Alol]x T3 2
7o) 16mm, F77} 3mm<] Monolithic Convective Interaction
Media (CIM) DEAE disk AF&3H93 ARE poly (glycidyl-
methacrylate-co-ethyleneglycoldimethacrylate)o)t}.  HPLC= Waters
Abe] 600E E3Z (multisolvent delivery system), 490 UV-visible
tunable wavelength absorbance, 260nm, Rheodyne F917} (50
«¢ sample loop), Hlo]E] A# A2 Chromate (ver. 3.0,
Interface Eng.)Z ARE-STH

AEUY

B A8 AE CIM DEAE (diethylaminoethyl) disk& 1173
Aoz a1 o|EAL buffer A (20 mM Tris-HCI, pH 7.4)9}
buffer B (buffer A + 1M NaCDHE A3t} Zhzhe] ODNs
(8, 10, 12, 14, 15, 16 mers)< buffer Ad] &3|MAeH F
=9 W= 1.9~40 ggmeolth FYFIE 20 plo]al f
& 6 m/mino)r] H2oA HAHsH.

Zn 9 o

ODNS 28ty 935l ol%AoZ buffer A (20 mM
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Figure 1. Chromatogram of oligodeoxynucleotides in isocratic mode.
(Buffer A/Buffer B=50/50 vol%, inj. volume=20 )

0.020 ————————————————1 80
470
0.015 1s0
—J 50
E 0010 |+
'E, 15 mer 440
2
£ %
0.005 v 18 mer
J20
410
0.000
i A1 I | | i L Fa— | " 0
00 05 10 15 20 25 3.0 35
Time (min)

Figure 2. Chromatogram of oligodeoxynucleotides in gradient mode.
(Buffer A/Buffer B=70/30 - 30/70 vol%, gradient time 2 min)
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Figure 3. Chromatogram of oligodeoxynucleotides in gradient mode.
(Bufter A/Buffes B=50/50 - 30/70 vol%, gradient time 2 min)
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Figure 4. Chromatogram of oligodeoxynucleotides in gradient mode.
(Buffer A/Buffer B=50/50 - 30/70 vol%, gradient time 3 min)
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Figure 5. Chromatogram of oligodeoxynucleotides in gradient mode.
(Buffer A/Buffer B=50/50 - 20/80 vol%, gradient time 2 min)
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Figure 6. Chromatogram of oligodeoxynucleotides in gradient mode.
(Buffer A/Buffer B=50/50 - 20/80 vol%, gradient time 3 min)
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Table 1. Comparison of number of theoretical plates with the mobile

phase compositions

Figure 3 Figure 4 Figure § Figure 6
Ns 16 9 31 5
Nio 103 114 - 199 77
N 127 192 236 114
Nu 220 443 542 234
Nis 444 523 686 355
Nis 428 478 630 475

Table 2. Comparison of resolution with the mobile phase compositions

Figure 3 Figure 4 Figure 5 Figure 6
Rs.10 1.00 0.90 1.37 0.70
Rio-12 1.03 1.15 1.44 0.94
Rz 1.16 1.31 1.68 1.07
Ruass 1.46 1.36 1.62 1.36
Ris.i6 1.18 1.14 1.21 1.14
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