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In the development of nucleic acid therapeutics, liquid chromatography is used for qualitative/quantitative analysis, Elut o5 of PO RNA at first 10 iniect
impurity analysis and bioanalysis of oligonucleotides. HHon Tates o aLiirst 1T njections ek PO RNA
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2 | B The elution rates of oligonucleotides at first 10 injections with the three types of column hardware were compared in IEX mode. The
elution rate was calculated from the elution peak area values with and without column (left).
HPLC Oligonucleotide ] B With the bioinert coated column, the elution rate was 100%. The elution rate using the PEEK column was almost 0% at the 1st
e E SR 70T e e min injection and reached only 60% even after the 10t injection. With the SUS column, the elution rate was about 10% at the 15t injection
(IP-RP, IEX) (PO, PS, length) Bioinert coated column and reached 80% after the 10" injection. Adsorption of oligonucleotides was observed at initial use of the PEEK and SUS columns.
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B The elution rate of the PEEK column reached nearly 100% after washing with 10 mM NaOH for 5 hours (right). This suggests that
washing with NaOH prevents oligonucleotides from being adsorbed on the PEEK column.

V¥ Materials and methods

Column hardware PS RNA
S e RN LTk RIS S | Bioinert coated column Peak area B The elution condition was optimised for the analysis of PS RNA.
bioinert coated PEEK-lined stainless steel PEEK PEEK column N ratio Using Tris-HCI as eluent extremely broad peak shape of PS RNA
Column material stainless steel (used in IP-RPLC) (used in IEX) stainless steel ) was detected (data not shown).
o = The peak areas of PS RNA with the bioinert coated and PEEK
Conditions S .. columns were equivalent. The eluent condition of the NaOH buffer
Mode / stationary phase Eluent Sample Data % . presumably prevents the adsorption of oligonucleotides on the
: - PEEK column.
A) 15 mM TEA*-400 mM HFIP PS RNA I Coating PEEK
B) methanol
PS RNA I
* YMC Accura Triart Bio C18 A) 2 mM TEA-50 mM HFIP
 YMC-Triart Bio C18 metal-free B) methanol

(1.9 pm, 30 nm) 50 x 2.1 mm ID dT 10-120mer, DNA ladders 100-10,000 bp Peak area ratio

(Peak area of bioinert coated column set to 1)

A) 20 mM Tris-HCI (pH 8_1) Sample: dT (single strand poly(dT) 10-120mer) Sample Injection: 4 uL (0.2~2.0 nmol/mL)

B) 20 mM Tris-HCI containing 1 M NaCl PO RNA v e comer +oomer dr
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A) 10 mM NaOH (pH 12) / methanol (70/30) PS RNA v 5 somer  25mer 40mer | h | JT
* YMC Accura BioPro IEX QF B) 10 mM NaOH containing 1 M NaClO, / methanol (70/30)
- BioPro IEX QF (PEEK) " 1omer . 60mer
* BioPro IEX QF (SUS) A) 20 mM Tris-HCI (pH 8.1) 4T DNA ladd -
(5 pm, non-porous) 50 x4.6 mm ID | B} 20 mM Tris-HCI containing 1 M NaCl ’ adders : dT
L e U\\ 100mer
Other ConditiOnS *TEA: triethylamine ~ **HFIP: 1,1,1,3,3,3-hexafluoro-2-propanol wolm MCEA %0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 min ! - y - - )
\@/51 \@/51 Sample: DNA Ladders (double strand DNA 100-10,000 bp) Sample Injection: 10 pL (4 ug/mL)
Flow rate: 0.42 mL/min || Flow rate: 0.5 mL/min ok o * 2k | o h 2kbp 4Kbp 400 bp
Temperature: 65°C Temperature: 25°C for PO RNA, 65°C for PS RNA Ilj:o @FI,:O 400 bp 1K bp
Injection: 1 L Injection: 4 uL (5 nmol/mL) | | ©| 100 bp 850 bp | ? 500 b
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Sample \wBZ \sz 2 2 5000 bp
(0] X 0] X
Single strand RNA 5UCAUCACACUGAAUACCAAU-3 (AlPORNA20mer) o ;IA'Md t o 10 L k 10
i Phosphorothioat
“=Phosphorothioated | 5-U*C*A*U*C*A*C*A*C*U*G*A*A*U*A*C*C*A*A*U-3'  (All PS RNA 20mer) linkoge (FO)  Trkage (PS) 0 _ J _ &O B |\ | 10.000bp
. . . min 15.0 16.0 17.0 min i
B Using 20 mM Tris-HCI (pH 8.1) as eluent, single strand poly(dT) (10-120mer) and double strand DNA (100-10,000 bp) were
analysed using the bioinert coated and the PEEK column.
Eluent: 15 mM TEA-400 mM HFIP / sample: PS RNA Sample concentration: 0.05, 0.1, 0.2, 0.4, 0.5, 1.0, 5.0 nmol/mL B The resulting peak areas using the PEEK column were lower than with the bioinert coated column. Nucleotides with a longer
Peak areas Peak heights strand length tend to have a greater difference in the peak areas between the bioinert coated column and the PEEK column.
mAY 0 10 . 0 o oo e 00006 This suggests that the longer stranded nucleotides are more likely to get absorbed onto the PEEK column.
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Sample injection
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the PEEK column was compared.

80 Sample: DNA Ladders (double strand DNA 100-5,000mer)
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Sample concentration (nmol/mL) Sample concentration (nmol/mL) 6 M peak was detected in the blank run
Eluent: 2 mM TEA-50 mM HFIP / sample: PS RNA after the analysis run (sample
Peak areas Peak heights J \ } injection was made).
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V¥ Conclusions
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B The peak area and height of Al PS RNA were compared at two different concentrations of TEA-HFIP with three types of column v |A) 20 mM Tris-HCI (pH 8.1) PO RNA O A A
hardware packed with YMC-Triart Bio C18 (Data I and II). B) 20 mM Tris-HCI containing 1 M NaCl
B Using 15 mM TEA-400 mM HFIP as eluent, there is no difference in the peak areas and peak heights between the bioinert coated and Vv g‘; 18 zm :282 E;%I:t;i)irlm mfthr;lalil]gglg)/slc)r;ethanol (70/30) PS RNA O O
the PEEK column. But with the SUS column, peak area and height were lower than with the bioinert coated and the PEEK column. This J 4
is due to interactions between sample and metal surface. However, using 2 mM TEA-50 mM HFIP as eluent, the obtained peak areas VI A) 20 mM Tris-HCI (pH 8.1) dT, O A
and heights with not only the SUS but also with the PEEK column were lower than those with the bioinert coated column. It is B) 20 mM Tris-HCI containing 1 M NaCl DNA ladders

presumably due to hydrophobic interactions between the PEEK hardware and the oligonucleotide.

_ _ _ v The effect of the analytical conditions on the adsorption of oligonucleotides in IP-RPLC and IEX has been
B The peak areas and heights of All PS RNA and All PO RNA (the same nucleotide sequence) were compared using 2 mM TEA-50 mM

iy . L . o studied.
HFIP eluent condition, and with the bioinert coated and the PEEK column packed with YMC-Triart Bio C18 (DataIland II). v Itis assumed that oligonucleotides adsorb onto some types of hardware: onto the SUS hardware due to
B There is no difference in the peak areas and heights of PO RNA between the bioinert coated and the PEEK column. But those of PS metallic interaction regardless of conditions, and onto the PEEK hardware due to hydrophobic interaction
RNA with the PEEK column were lower than those of the bioinert coated column. This might be a result of the higher hydrophobicity of depending on eluent conditions.
PS RNA compared to PO RNA. v" When developing analysis conditions for oligonucleotides, it is important to consider the effect of the hardware.
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