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Charactering therapeutic oligonucleotides with circular dichroism

Kazuo Sakurai, Department of Chemistry and Biochemistry, University of Kitakyushu

Abstract

Therapeutic oligonucleotides become an important modality as a current drug candidate. Their characterization
can be done in a great extent by use of circular dichroism (CD) measurements. This short review presents how

CD has been used in that purpose, referring from some recent works of therapeutic siRNAs in other labs and of

our polynucleotide/polysaccharide complexes.
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A schematic illustration how the induced circular dichroism
(ICD) is created when polarized light goes through chiral
environment. (1) relationship among CD, ORD (optical
rotatory dispersion), and UV absorbance (from JACSO
web) and an exmple of ICD from helically arraied Au-
nanopaticles [ref 9]. (2) After linearly polarized light goes
through chiral absorption band, the light obtaines elliptical
polarization to produce CD and ORD. The chiral
absorption band may be mimiced by a pendulum swinging
asymmetirically. ICD can be produced (3) when the
asymmetirc (chiral) swings are arraited under interacting
with each other, or (4) even when achiral swings are arried
in a chiral manner such as a helix. (5) When gold-
nanoparticles are positioned in a chiral arrangement (in
this case right or left -handed helixes), they become CD
active.

KD ITHRD THA 72 AT ML2SHIIL S,
F T OVIRBEIZH 2 AR T-E— X > b OIRENIA
LCTIRN TR 2 FTRIT ETD (M1Q),
CDED)BIRY TA, —EDORMEETHEIE L < 3R L
IEEOL D b0 EEZ LB O, Y T-o
FUIIARFEAERDS® 5 LB 2 5o FEEHITITE SR T
E— X2 NEOMEAEHATH 505, ZDOETILVCTIEIR
WERDSE A CB R WK I N T A BE 2 TH B
Ve JRD THUIE A L SHREY L eSS ARl LT bR T
WML BI X 2T 5 EEZONE, ZOWEMZEI XA
N CELARICOBRBEDO SIS LS 056, HllE S
N2 CDDANRY MV THEMEE 72 D o Z DFETE,
YR TR OO I 0 EAEHDEADSA RS b )L D
WIZHIN S, 612, 4 DI FH3F F IV T7Z% T
LIRY FDINHIZF T hdbiiE (@WTITAES
@%%A) RE L TR T mEEs i Rd . 20
G LEIEDEDP R IENDTANRT PIVICKIEE NS,
;@io&Uw%m%%OE%%##7wﬁ CTHLH]
FYIZAE A 72 ISR 5 CD RN fat s 595,
T XTIV RWINASF T OVICEES L THRE & L iF#2 CD ©
%7 DILFEE 7T AE LB X L FEEO/NS 7
EORFTE T IIMEL/ZEZDCDTHSH Y

3. H-&MX~NT MLERAVWERKEEEZEOMI

DNA %> RNA O =5 A i O H 7> 72 i ASCD AR 7
MVICEBII RS L5, B 21X, Nahar & /NEE &
WX 2A1ZR 3 & 9 e fbepisfix ~ A 7 O RNAD T 3
Ty (D) OV R—ABRICHE L 7219, - 75X B
IRLTH Y, RIEBEIORNA L, 5 5—2>HDT
WAL % i L7285 (Imod). 12 H X 22H (2
mod) 7z & &) R — ADALFASATEL 7 B FLF & FH 7

©)

L7z 2T, BWIEFHINZFE o/ FLTH S, 1L
B % L T2 WAHASE O RNA & 2 E# 2 Bk L 72t
IZCDZ IR L 72 (K2C) . RIEHiD VARG A 4 D
eI T 5 CDA240-290 nm |2l & 5 . 15
FEEHARIIT T IITEND, XTIV LG5 T TH5E
K= 2IHEE L TWEOTCDABIMlEN S, V) Uk

EED T AT & TEI X 15 200 nm D /N
CRIEIARSEICIZEBI SNV, S0 s,
LLTUET ¥ aaA D XD ABEIZERE THELE
LTWaEEZLNL, 2ESMEEPEMRT 2 E2ELE
ANZHIES 2 BHE 22 3540 CD 2R & L7z B 12980k
£ CTARIDNA IZEB Y 72 B 0D/ N > R DM LG fili & 1Y <0
TEREL LD ENS, BEiTT & AEENLET
RN > TV EHEEE NS, 260nm 721D DIED
INY RPEWIERICEEI L T Z D390 5%, 2D
H7-0 OWINUIFHFEFEBRICHE T 2 2 &6, MO
HREEASHO T2 o T B ERERE NS, T HE
V) UERIEY OfEEDY T A 2 & E—K LT 5,

(A] i (c]
é \fj: 8.0x10°
pa ‘II/
([, RT~_

i

“0—P=0
¢
. 1 1 i 1 1 J
200 220 240 260 280 300 320
Wavelength (nm)

Modified duplex (1 mod)
2 mod.
3 mod.
4 mod.

Native single RNA
8]

5' CAGTCTGATAAGCTA 3

Native duplex

Molar ellipticity (deg.cm”.dmol™)
o
o

X2 CD spectral changes when an siRNA (its sequence is
shown in B) under goes chemical modification in T as
presented in A.
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X3 CD spectral changes when an siRND binds with dendrimer
and polyethyleneimine.
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X4 CD spectral changes when SPG binds with DNA. (A) a
schematic illustration of a complex formation from a 3-1,3-
glucan SPG and a therapeutic DNA and antigen-
presenting cellular specific ingestion of the complex. (B)
gel electrophoresis of a complex. (C) the SPG/DNA
complexation induce a large CD change. (D) Dissociation
of the complex measured by CD.
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[X]5 CD spectral changes when SPG caused cleavage of

double stranded DNA or RNA. (A) comparison of the CD
spectral changes among four A and T (or U) combination.
(B) the spectral changes after added SPG to dA-dT
duplex, applied heat and cool.
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X6 CD spectral changes when a vesicle made from chiral
lipids is changed to a helical cylinder by adding an achiral
lipid.
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