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Specifications of BioPro IEX columns

Introduction

i i ) _ _ BioPro IEX QF BioPro IEX SF BioPro IEX QA BioPro IEX SP
Nucleic acids such as antisense, siRNA and aptamer are expected to be the next generation
pharmaceuticals following antibody drugs. In order to provide these drugs, purification and e non=porous ydrophilic polymer beads porous hydrophilic polymer beads
separation analysis that can recognize slight structural differences after synthesis are Particle size (um) 3,5 5
important issues. Charged group -CH,N*(CH;)3 -CH,CH,CH,S05° -CH,N*(CH3); -CH,CH,CH,S05
Nonporous anion exchange column is generally suitable for analysis of oligonucleotides. SeUIrEEr (97 el Na~ cr Na*
Therefore we chose to optimise an analytical method for single-stranded DNA and RNA of Ion-(%gf;m_erg;ﬁ?city 0.075-0.110 0.230-0.290 0.075-0.100 0.070-0.095
about 20 mer, using BioPro IEX QF which is a nonporous high performance anion exchange > - - 1o P -

- - -y - ynamic binding capacity 7

column. For optimisation, we changed some conditions such as type of mobile phase and (ma/ml-resin) (BSA) (human-IgG) (BSA) (human-IgG)

column temperature. As the result, good separations could be obtained for the

. : . . . . Usable pH range 2-12
oligonucleotides with single-base differences in length.
. . . . . . . . ag = Column Size 30 X 4'6
In this poster, we will introduce further details of the optimisation of separation conditions. 50 X 4.6
(length x ID (mm)) 100 X 4.6
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Sample Group 1 (Phosphodiester oligonucleotides; PO) Sample Group 2 (Phosphorothioate oligonucleotides; PS)
1 |Single- |5-TCATCACACTGAATACCAAT-3’ (DNA 20 mer) 10 |[Single- |5 -TATATATATATATATATATATATATIT-3'
stranded 0 o) 0 stranded (DNA 15 mer 12PS, ZPO) HO 0 HO 0
2 | DNA 5'-GTCATCACACTGAATACCAAT-3’ (DNA 21 mer) i_Hf ) i_g ) HA ) 77| DNA S T AT AT ATATATATATATATATATATATTS: \Q/& b/&
(S.SDNA) : : o‘_(F:;:o </N l )N\H o;(p:;:o </N l ')N\H o'_(p';:o </N | ')N\H (DNA 15 mer 13PS, 1PO) O H O H
3 Single- 5’-UCAUCACACUGAAUACCAAU-3" (RNA 20 mer) WN N7 NH, O _N" >N NH O _N" >N NH, 12 5 TATATATATATATATATATATATATATAT-3' @4:3:0 FI>=O
stranded ! '
e DNA 15 mer All PS O O
4 |RNA  |5-GUCAUCACACUGAAUACCAAU-3' (RNA 21 mer) cho oy A, oo WA, obo W A, { J o__8, o__8,
(ssRNA) ; oS o /Nl P o o </Nl Y O </N Y 13 Single- 5'-UNCAANUANACAANCAANCAUNAGAANANUNANCACAANANU-TY
5 5-"U(M)C(M)A(M)UM)C(M)A(M)C(M)AM)C(M)U(M)G(M)A(M)A(M) k_f N N N stranded | (RNA 20 mer All PS ) v h ag N
U(M)A(M)C(M)C(M)A(M)A(M)U(M)-3’ (2’-OMe RNA 20 mer) Hd H Hd OH M3 OMe T2 | RNA 5'-GAUACAAAUACAANCAAACAUAGAAAANUAAACACAAAAAU-3' (RNA
’ Ph h thioat Ph hodiest
6 5 -G(M)U(M)C(M)A(M)U(M)C(M)A(M)C(M?A(I\’/I)C(M)U(M)G(M)A(M) DNA RNA 2’-OMe RNA 21 mer All PS ) fiipka‘;r:(Plg? e Li‘|’15k|’ag‘; E:%)e"
A(MYU(M)A(M)C(M)C(M)A(M)A(M)U(M)-3’ (2’-OMe RNA 21 mer)
N(M)=2"-OMe RNA ~=Phosphorothioated
(i) Reduction of carryover peak (v) Resolution of phosphorothioate oligonucleotides with different degrees of thiolation
When the initial gradient concentration of NaCl was low (ex. 50 mM), carryover was observed. DNA 15 mer group (sample 10-12) — T BioPro IEX OF
By increasing the initial gradient concentration of NaCl up to 400 carryover could be avoided with good reproducibility. AU 5 um, 100 x 4.6 mm ID
Eluent A m a
B; 18 mII:/I/I Nagn containing 1.0 M NaClIO,
10. 12PS, 2PO y t 41100-70;3//05. (0-15 min), 100%B (15-20 min)
15? oW rate .om min
(ii) Reduction of peak tailing 11.13PS, 1PO Lomperature 23 o nm
4 12. All PS Injection : 6 ul (each 3.3 nmol/ml)
@®Buffer type ] 10 11 12 Rs (11/10) : 1.74
mAU | - mAU Rs (12/11) : 1.90 . .. e . . .
{ X=20 mM Tris-HCI (pH 8.1) X=10 mM NaOH Column  BioPro IEX QF : ] Using the optimised conditions described in section
% ] _ 2 _ 5 um, 100 x 4.6 mm ID *f (iv), [All PS], [13PS, 1PO] and [12PS, 2PO] of
| w ' 7:13 090 3\7 ' 9j2(§) 111 Femperature igme DNA 15 mer (samples 10-12) were clearly
20 | 0.5h + Y- 0 0.5h + Y- Detection v at 260 nm 0 - separated by ion exchange chromatography.
] TF 1 1.95 - TF : 1.60 ISaJm[:IZ FZ{I\}IHA(Zlg mer I(/sallm?lple 3) 0 P180606‘COZ ‘ ‘ ‘ 5 ‘ ‘ ‘ ‘ 1‘0 i
10; 10
0 | N Q/mﬁ 0 p—o ﬂ&ﬁ o Fluent : Q)) >><< containing 2.Q M NaCl
e . REGEZZT NS A —— - S O ) (vi) Difference in required salt concentrations for eluting modified RNA (All PS) and normal RNA (All PO)
@salt type Sample 13; RNA 20 mer All PS Column :Ei°Pr°f§3< Q:6 o
mAU ypP mAU ™30 3 Eluent : A)”T(S mM EaC.)Hmm
] _ _ . ] tR : 18.12 B) 10 ngM NaOH coqtaining 1.0 M NaClO,
" Y=NaCl tR : 9.20 . Y=NaClO, tR:11.14 Fluent ' Q)) 118 nn:l\l\//ll “:8: containing 2.0 M Y sof Flow rate : i.oo-lrglgrﬁisn (030 min)
| Wo s : 0111 Wo 5 : 0.068 L 00 030 min) e
: TF . 1.60 TF . 136 - ° - mn ' u 3 ne'eeccil)onn |a nn’?(??/ml
20 - 20 Vthn NfaCIO4bis used for io.n exclhange hmode chlrorr;atogrrlaphy,di.t is saidd.Fhe 10; /13\ medt 210 )
j ' properly adjusted. o oo than Nacl Thus fhe gradient condition 0| rrimsnces ' The separation of RNA 20 mer All PS was
10 10 ° o ° " “ * m compared with RNA 20 mer All PO under the
| d&ﬁ dﬁﬁ Sample 3; RNA 20 mer All PO same conditions.
R A — "Crrmoer | ™ ; 3 Since acidity of All PS is much higher than All
0 10 20 30 min 0 10 20 30 min o tR:11.14 PO, a higher salt concentration is required for
By changing the buffer from 20 mM Tris-HCI (pH 8.1) to 10 mM NaOH, the tailing factor for an oligonucleotide was reduced. } elution. _ o
Furthermore, the peak tailing was further suppressed when NaClO, was added to 10 mM NaOH instead of NaCl. “ The peak of All PS is much broader because it is
10 ] J thought that All PS contains as many as 21°
o} L (524288) stereoisomers.
0 PHAR30EN 5 10 15 20 25 min
(i ~ ii) Summary
By using BioPro IEX QF, the conditions for the analysis of oligonucleotides (PO) was optimised. We concluded that 10 mM NaOH . ] o ] ] ] ] ] ] ] ] ]
(as buffer solution) , NaClO, (as salt) and higher initial gradient concentration of salt were preferable to suppress carryover and (vii) Separation of optimisation trial of phosphorothioate oligonucleotides with single-base differences in
peak tailing. length
5 13. RNA 20 mer All PS — —
X/Y=100/0 | | 14. RNA 21 mer All PS < "5 pm. 100 x.4.6 mm ID
32-80%B (0'24 mln) 10 Eluent : A) 10 mM NaOH/methanol (X/Y)
(iii) Examples of analysis under the optimised conditions ;5A20 mM NaClO,/min %) 20 M NaciOy/methano 00¥)
¢ 5 ] 13 14 betection + UV at 260 nm
Single-stranded DNA Single-stranded RNA Single-stranded 2’-OMe RNA ‘ i s < Injection 2 I (10 nmol/ml)
50 5 1. DNA 20 mer 50 4 3. RNA 20 mer 5 6 5 2.0Me RNA 20 mer o 0 5 10 15 . |
© 1 2. DNA 21 mer " 3 4. RNA 21 mer 0 5 6. 2’-OMe RNA 21 mer Steep gradient curve | We foupd that.a steclaper gradient
Rs : 6.90 Rs ® 6.84 , B 5 curve, increasing column
” TR} 1.21 & TF(3):1.25 ” $§(-5)7_-13622 X/Y=100/0 | | temperature and adding organic
20 TF(2):1.22 20 TF(4):1.25 & 1155 32-80%B (0-8 min) ;| solvent could improve peak
10 bh T 10 UL 10 U TF(6)'1' =A6O mM NaCIO4/m|n E 13 14 Separatlon.
0 J J 0 » L 25°C 5 3 However increasing of organic
8O0 e P171116€02 _pi7t1t6A02 O 1 P180615H02 ; i
0 5 10 15min 0 5 10 Bmin 0 5 10 15 min 1 P180615K02 - solvent ratio gave little
_ ‘ 0\-/‘ improvement in peak separation.
Each ssDNA, ssRNA and 2'-OMe ssRNA with single-base difference in length could be |&um" ) 10 mm Nag T To0 X Ao mmib N o ’ " N "
separated under the optimised condition. B) 10 mM NaOH containing 1.0 M NaClO, Raising column ’
25-55%B- (0-15 min), 100%B (15-20 min) temperature E
Flow rate : 1.0 ml/min 15 3
Detection & OV at 260 nm X/Y=100/0 |
Injection . 4 ul (each 5 nmol/ml ) 32-80%B (0-8 mln) 10 14
=A60 mM NaClO,/min | 13
60°C 5
(iv) Separation of ssDNAs with single-base differences (differing in the type of base of 5’'end of DNA 21mer) ‘ RS hestiions
0 4 T
1 | Single- 5'-TCATCACACTGAATACCAAT-3' (DNA 20 mer) o s CE mi
tranded , ; dditi f i "
2 SDN \ 5'-GTCATCACACTGAATACCAAT-3’ (DNA 21 mer) Addition of organic |
7 5'- ATCATCACACTGAATACCAAT-3’ (DNA 21 mer) %/20 s ] 14
r_ oY = E 13
8 5'-CTCATCACACTGAATACCAAT-3" (DNA 21 mer) 40-100%B (0-8 min) o
9 5'-TTCATCACACTGAATACCAAT-3" (DNA 21 mer) =A60 mM NaClO,/min f
60°C 5
25-55%B (0-15 min) 25-40%B (0-15 min) Column : BioPro IEX QF | P1sogisToz
=A2%B/min =NA1%B/min it 1A To RO . B e
B) 10.IT?M NaOH 0 5 10 15 min
G* mAY 5 containing 1.0 M NaClO, mAU 14
o | Rs : 6.90 Temperature § 25 Increasing ratio of , 13
N T Detection : UV at 260 nm organic solvent 15
30 Injection : 4 ul (each 5 nmol/ml ) X/Y=70/30
fz base of 5’end of DNA 21 mer 46-100%B (0-6.3 min) * -
: L -A60 mM NaClO,/min
P171116C02 E
. 0 S 10 15 min 60°C 1 P181026803 JUJ \
AX mAU 5 mAU When ssDNAs with single-base 0 P181?26C02 —
* 1 Rs : 2.46 * Rs : 2.85 differences (differing in the type o 5 "0 .
N -zz 17 of base of 5'end of DNA 21 mer)
” ” were analysed under the
o - o described condition in (iii), all of Conclusions
0 p1si0t0F02 0 P181226G02 peak separatlol:s”got WOFSGC.I
0 5 10 15 min 0 5 10 15 min By US|ng a snaliower gl‘a |ent, By using BioPrO IEX QF-
% [ ma mAU better separations could be ]
C 50 18 50 achieved P l \ . . . .
w Rs : 1.70 w Rs : 2.02 - Each ssDNA, ssRNA and 2'-OMe ssRNA with single-base difference in length can be
18
30 30
20 -20 JUL successfully separated.
10 U 10 i :
) S M N — B [All PS], [13PS, 1PO] and [12PS, 2PO], which consist of 15-mer ssDNA, can also be
: ] : : : : : ] ‘ : : : : : : 14 / 4 / /
0] 5 10 15 min 0 5 10 15 min|
TH  [may . o393 separated under the optimised conditions.
50 1 S . o. 50
° o P9 Rs : 4.40 B Higher salt concentration is required to elute All PS compared to eluting All PO.
i Ik i f\ ’\ B All PS with single-base difference in length can be separated to a limited extent and we
A E—— 5 I e continue to search for further improvements in optimised conditions.




