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Chromatography Mode

Principle

Advantage

Disadvantage

Typical Chromatographic Conditions

Reversed-phase
chromatography
(RPC)

Hydrophobic

interaction

+ High resolution
+ Separation of structure isomers, chiral
forms

- Various grade with different selectivity

« Broader peak separation due to many
isoforms and chrial forms
- Sample loading is not relatively high

+ Ammonium acetate, triethylammonium
acetate as ion-pair (IP) reagents
- Gradient elution with organic solvent

Hydrophobic interaction
chromatography (HIC)

Hydrophobic
interaction

* Much less use of organic solvent

- Separation of DMT-on and DMT-off form
+ Partial separation of N-1 and P=0 form
- Substitution to RPC

+ Use of high concentration of salt and
requires desalting after separation

+ Reverse gradient by ammonium sulfate
- Elution with organic solvent for more
hydrophobic sample

lon-exchange
chromatography

Electrostatic

« Higher sample loading
+ Separation due to phosphate number;

« Desalting or dilution is required prior to
separation

« Gradient elution with salt at neutral to
alkalinepH buffer

(HILIC)

IP reagent
- 2-D HPLC analysis with RPC

(EC)* interaction (N-1, N, N+1) + Organic solvent may be added to elution
buffer
- Separation of structure isomers, chiral - Lower resolution compared with RPC - Reverse gradient elution of organic
Hydrophilic Interaction i forms solvent like acetonitrile
Hydrophilic e 3 y
chromatography : . + Better sensitivity in MS detection without
interaction

Size-exclusion
chromatography
(SEC)**

Molecular size

+ Separation due to base number (MW)
- Separation with buffer close to
physiological conditions

« Lower sample loading
- Lower resolution compared with RPC,
IEC and HIC

« Isocratic elution at neutral pH buffer
- Organic solvent may be added to elution
buffer

*

By IEC, non-porous resin (NPR) can improve resolution.like TSKgel DNA-NPR (2.5 mm) or TSKgel DNA-STAT(5 mm).

** By SEC, silica-based TSKgel SW column can separate oligonucleotide by melecular size due to number of nucleic base and phophate group.
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TSKgel Oligo-DNA RP C18, monomeric
TSKgel ODS-100V 3,5 10 C18, monomeric 15 ﬁiﬁ%\]‘mﬁ
TSKgel Super-ODS 2 14 C18, polymeric 8 i85
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TSKgel OligoDNA-RP 7> B E B EH

# 448 4 A—B (90 min}

:(a) 25 mmol/L &
(b) 50 mmol/L
(c} 100 mmol/L
(d) 100 mmol/T
(2) 100 mmol/L ##

: 1.0 mI/min

: 260 nm

190 pL

: oligodeoxyadenylic acid, p(dA)16, 20

ek, #ai = & (TEAA) & # 25
= R £50~100 mMu, T L6 B E fo iy 9 F

i ¥ Tosoh S/R No.051

TSKgel Super-ODS 73 2 E R

[mV]
300
(A) : TSKgel Super-0DS (4.6 mm I.D. x 10 cm)
:{A) 20mM P.B.+5mM TBAP (pH 6.0)
B it
W : {A) linear, 32-49% ACN in 5 minutes
200 (B} linear. 20-40% ACN in 10 minutes
% 2 1.5 mLimin
260 nm
(Bl : olizodeoxyadenylic acid, p(dA)12, 18
100 7
W
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TSKgel Amide-50 3 20X15 A

TSKgel Amide-80 73 DNANNEY) (HILIC-MS)

Reversed Phase (107 M)
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Ref ; Progress in a selective method for the determination of the acetaldehyde derived DNA adducts by using HILIC-
ESI-MS/MS. H.MUrakami et al., Talanta 2018, 177, 12-17
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TSKgel DNA-NPR 25 46X75 DEAE-
TSKgel DNA-STAT 5 46X10 =
TSKgel SuperQ-5PW* 10 T5x15 e
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(a) TSKgel DNA-NPR (b) TSKgel DNA-STAT
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- (a) TSKgel DNA-NPR (4 6 mm |.D. x 7.5 cm) B

:1. TCCTAGCGAACTTGCATCGA

- (b) TSKgel DNA-STAT (4.6 mm 1.D_ 10 cm) 2 TCTCTACATGATAATGTCCT
*(A) 20 mmoliL Tris-HCIs/F i (pHBS) 3. CGTAACTATAACGGTCCTAA
{(B) 20 mmoliL Tris-HCI#2 i + 1 moliL NaCl (pHB.5) 4. TAAATTCCGTCCCGCTTGAA

R 2(@) #.0% 442 28 % B48 % B(60 min)
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260 nm £ 4% ik 35

TSKgel SuperQ-5PW/4r 5%, XU5%EsiRNA
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5 Single strand 2 )

3003 g Single strand 1

mAl

2004 Duplex

1004 100
03
100 _ 0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
£
Column: TSKgel SuperQ-5PW(7 57 5)
Eluent: A 20 mM PB, pHE.8
B: 20 mM PB, 1M NaCl, pH 6.8
Gradient: A—B, 30 min
Flow rate: 1 ml/min

Concentration: 1 mg/milnjection volume: 4 pL
Temperature: room temp.
Detection: Uv260 nm
- Duplex was eluted between two single strands.




.  RSFHEBH 3% (SEC)
Z R 4> B FHiTSKgel SEC fa it

RBESH S BN ELEEILLLDFFTER!

TSKgel G-DNA-PW 10 =100 polymer 7.8 x 30 1,000-7,000
TSKgel GEO0DDPW;q -CP* 10 >100 polymer 7.8 x 30 1,000-7,000
TSKgel G5000PWx 10 100 polymer 7.8 % 30 375-1500
TSKgel G4000SWy 8 45 silica 7.8 x 30 110-375
TSKgel G3000SWy, 5 25 silica 7.8 % 30 55-110
TSKgel G2000SWy ] 125 silica 7.8 x 30 <55
TSKgel UP-SW Aggregate 3 25 silica 46 % 30 10-375
TSKgel UP-SW3000 2 25 silica 4.6 x 30 55-110
TSKgel UP-5W2000 2 125 silica 4.6 x 30 <55
[iA#h4a]
i Hi (TSKgel SWXL, SWZE 7l &i842) : S 843 (pHT.0) ¥

Fadn A A (TSKgel PWXL, PW 7 7] &
.3 mol/L NaCl #.0.1 molilL Na,50,
F AT R A EDTA KL & B A
o if A _E FR20% &) AE M H HLE

i) : Tris-HCHE &4 & (pHT.5) ¥, *3 %705 M {E F PWXL-CP
T s e (5F) HEKRN
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UP-SW2000 54 0 dr & il SR AZ H K (12-20 mer)

20mer -
5-CAATTCATCGGTTCACGAGAC-3

er:
TTCATCGGTTCAGAGAC-3

25 30 35 40
o Conditions
16 Column: TSKgel UP-SW2000
iyt 18 1 15 4.6 mm 1.D. x 30cm x 2
2 13 Mobile phase: 0.05% NaN3 and 0.3 mol/L NaCl
12 in 0.05 mol/L Phosphate (pHG.7)
Flow rate: 0.2 mL/min
Temperature: 25 deg. C
Detection: 260 nm
Sample: Oligonucleotide, 20mer, 19mer
Poly(dA)

25 30 5 40



TSKgel SuperSW20007- % 1., XU siRNA

4000

4000

30004 ‘| 3000
Duplex —__ ‘

2000

il

= 2000
Single strand 1

10001 L / Single strand 2 fum

0 = 0
0 2 4 6 8 10 12 14 16 18 20
i
Column: TSKgel SuperSW2000(4 6*30)"1
Eluent: 150 mM PB, 100 mM NaCl, pHE .8

Flow rate:  0.35 ml/min
Concentration: 1 mg/ml
Injection volume: 4 pL
Temperature: 68
Detection: UV260 nm
- siRNA Duplex and Single strands can be separated
on SEC column under high temperature condition.

TSKgel G6000PWXL-CP 45 B i i 4K ik (LNP)
4% siRNA

400 -
Z-avq diameter
LNPA 67 nm /\
300 f} \
LNPC 75nm /}/\ s
: /
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0
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§ LNP B 85nm /\\
2
3
100 -
LNPE 90 nm /“\
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SEC of six LNPs on TSKgel GE000PWxI-CP eluted at 0.5 mL/min. UV 260 was used to monitor the elution of
sSIRNA containing LNPs. Each LNP possesses a unique Z-avg hydrodynamic diameter as annotated in
the figure. The sizes are from the DLS measurement of bulk samples

Ref ; Jingtao Zhang* , R. Matthew Haas and Anthony M. Leone , Anal. Chem.2012, 84, 14, 6088-6096
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