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Abstract 3’ 5’ Reversed-sequence oligonucleotides are isomers with the same length and base
composition except with reversed base sequence. In the current work 6 oligonucleotide mod-
el samples were designed to study chromatographic behaviour of 3’ 5’ reversed-sequence iso-
mers by optimizing effects on retention and separation. The retention factor and resolution of
isomers were investigated under triethylamine-acetic acid TEAA concentrations of 0. 025 -
0.15 mol/L pH values of 5.0 - 6.8 temperatures of 25 —45 C and flow rates of 0.3 - 0.7
mL/min by reversed-phase ion-pair chromatography RP-IPC . The best resolution was ob-
served under TEAA concentration of 0. 05 mol/L pH 6.8 and flow rate of 0.4 mL/min. While
the effect of temperature on the separation was not apparent effect of initial organic strength
was stronger than that of the elution gradient. The retention and separation trends of the model
samples were different and weak retention of the samples on the solid phase contributes to
good separation. It is concluded that 5'end of oligonucleotide sequence showed stronger inter-
actions with the stationary phase than the 3'end did. This research might help to understand the
retention mechanism of oligonucleotides by RP-IPC.
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RP-IPC
RP-IPC
1113
RP-IPC
3"5'
SCDS
RP-IPC
6 3 20
pH

3"5'

1

1.1

SCL-10 AVP System Con-
troller/SPD-M10 AVP Diode Array Detector/LC-10
ADVP Pump/DGU-12A Degasser/CLASS-VP Work
Station ODS YMC Japan AQ-C,; 150

mm x4.6 mm 3 pm

ACN Tedia Company Inc
TEA
AA
1.2
15 ~30 mers
PCR
15 ~30 mers
20
14
1 6 3’5
PAGE
95%
1.3
03-1 05-1 10D,y optical densi-
ty 33 ng 500 pL

isomers used in this study

Identity Sequence Base composition/%
40% T 10% A
40% C 10% G
40% T 10% A
40% C 10% G
45% T 35% C
10% A 10% G
45% T 35% C
10% A 10% G
45% T 35% C
10% A 10% G
45% T 35% C
10% A 10% G

03-1 3'-CACTCCATCTCCCGTTGTTT-5'

05-1 5'-CACTCCATCTCCCGTTGTTT-3’

03-2 3'-CACTCCATCTCTCGTTGTTT-5'

05-2 5'-CACTCCATCTCTCGTTGTTT-3’

03-3 3'-TACTCCATCTCCCGTTGTTT-5'

05-3 5'-TACTCCATCTCCCGTTGTTT-3’

1.4
100 mmol/L pH 6.8
2.21 mL
400 mL 5.58 mL
pH 6.8 pH
2
2.1 pH
SCDS
IPC
pK, =10.72
- pK, =4.75 TEAA pH
pH 5.5586.06.5 6.8
1
1 6 pH
pH pH 6.8
pH
7.0
03-3/05-3 pH 6.8 7.0
pH6.8

pH
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Fig. 1 Effect of pH on a retention behaviour and b
resolution of reversed-sequence oligonucleotides
Chromatographic conditions flow rate 0.4 mL/min 25

C pH=5.5-6.8. Mobile phase A 0. 05 mol/L triethylamine-

acetic acid TEAA aqueous buffer solution. Mobile phase B

100% ACN. The gradient started from 12% B. Gradient slope

was 0. 53% B/min.
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Fig. 2 Effect of concentration of TEAA on a retention
behaviour and b resolution of reversed-
sequence oligonucleotides

Chromatographic conditions flow rate 0.4 mL/min 25
C pH =6.8. Mobile phase A 0.025 - 0.150 mol/L TEAA
aqueous buffer solution. Mobile phase B 100% ACN. The gra-
dient started at 12% B. Gradient slope was 0. 53% B/min.

2.3

van Deemter 1



3"5’ . 817

SOOC 11-13

50 C
25 30 35 40 45 C
3-a 3-b 6
35 C

03-1/05-1

3"5'

SCDS

13

2.4

%)
<

|

—

5 NG s
- 1.0 - T ~ —  / T
2 o —~—" ~>
8
=) \ / //V\/\
3 140 - ¥ e
S 14 Vg,
o
2 7\, o
- T
~ 120 RN S
&~ P NN V
pie N\ O~
- AN y/4
1.0 N\ 7
S
A

[l
el

(%]

|35
wh
T

in

1.0k

05 L S

ao a . . a &

vur e 4 A 4 4 4

25 30 35 40 45
Tamnerstiire / 1
Lemperature / ©
3 a

Fig. 3 Effect of column temperature on a retention
behaviour and b resolution of reversed-
sequence oligonucleotides

Chromatographic conditions flow rate 0. 4 mL/min pH =
6.8 25 -45 C. Mobile phase A 0.05 mol/L TEAA aqueous
buffer solution. Mobile phase B 100% ACN. The elute pro-
grams under different temperature are as following 25 C star-
ted at 12. 2% B with gradient slop of 0. 52% B/min 30 C star-
ted at 12% B with gradient slop of 0. 53% B/min 35 C started
at 11. 8% B with gradient slop of 0.55% B/min 40 C started
at 11.3% B with gradient slop of 0.58% B/min 45 C started
at 11% B with gradient slop of 0. 60% B/min.
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Fig. 4 Effect of initial organic strength and
gradient program on retention of a
03-2/052 and b 03-3/05-3
1. initial strength 13% B gradient slope 0.53% B/min 2.
initial strength 12% B gradient slope 0.53% B/min 3. initial
strength 11% B gradient slope 0. 53% B/min 4. initial strength
12% B gradient slope 0.20% B/min 5. initial strength 12% B
gradient slope 0. 8.7% B/n"lifl‘ 6. initial strength 11% B. gradient 03-1 05-1 0. 4 mL/min
slope 0.93% B/min 7. initial strength 13% B gradient slope
0. 13% B/min.
Other conditions flow rate 0.4 mL/min 25 C. Mobile
phase A 0.05 mol/L TEAA aqueous buffer solution. Mobile
phase B 100% ACN.
0.20% B/min 0.87% B/min
4 1% 1 3 03-1/05-1
13%B 11% B 0. 4 mL/min
4-a 4-b 6 7 0.1 mL/min
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Fig. 5 Effect of flow rate after calibration on
a retention and b resolution of reversed-
sequence oligonucleotides
Chromatographic conditions flow rate 0.3 - 0.7 mL/min
pH =6.8 25 C. Mobile phase A 0.05 mol/L TEAA aqueous
buffer solution. Mobile phase B 100% ACN. The elution pro-
grams changed accordingly under different flow rates.
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