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Fig. 1 (a) Raw spectra of PolyA, PolyU and PolyA - PolyU
and (b) Results of what baseline-corrected and

smoothed
Conditions; 0.14 mol « L~! NaCl and 1 mmol » L~! Tris solution at 15°C

600 800

Table 1 Raman band tentative assignments of PolyA « PolyU

Banﬂs Assignments Banés Assignments Bands Assignments
Jem™! /em™! /em™!

728 A 1100  »(POz) || 1426 A

769 U 1236 U 1484 A

786 U 1253 A 1509 A

814 Ys(O—P—O) 1 306 A 1577 A

918 Ribose-Phosphate || 1 339 A 1687 Uy =0
1008 AU 1379 A

vy stretching; vs, symmetric stretching; A, adenine; U, uracil

2.1 BHREERRNS EHAR

NP 2(a) fF 7R, 800~1 150 em™ P33 B A9 L2 Je
BB T B R P AU IR SR, B TR et
SHBEERIER. NE R LUE H, SR PolyA -
PolyU X 5| F#.4% PolyU fx ZE K GEFRERATH HBL T 58

BEBRHY 814 em™ i, BERF X MR R MG _BEEH

SO—P-O5s"$HWILIAER BEBREFHWENE
FEDS2) e iy HBL I B ZE R ST O B TR BE T DURBE 2B H
% PolyA « PolyU SREL A Ei#y 5 (B 8378 % C3'-endo, B
HhbFant) . /T, H4E PolyU ZE AR T R EEEBHE £
%, KB EL 808~795 cm ™, LK 783 cm ! WASE FEAE
BRI . RIECERI21], BRATENTIALH #4E PolyU 58
LRBLIOKBERT, EHRTHEMMNLEH. MEZT, B
PolyA Hy45H BAS LB . RITEA, W FH PolyA B
BEM pH HHERTRA B BHAFNEHRE. KiEE
th 812 em ™ 4bAGHr & 08 B R W B9 HL4E PolyA L A
HIE BHWEFETE. A, 812 e ' LSRRI ¥ B 5
EE S SURRE PolyA » PolyU #) 814 cm™ WA [E], Fi& H¥
EREBATK ., XU T 84% PolyA WA FFRREEAR R SR
B, HEWIEE— R T, ok pH ERKE R
v, B e o R KA B M R R B IR e 4G
Hgrzen) |
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Fig. 2 Raman spectral details of PolyA, PolyU and PolyA -
PolyU obtained from 700 to 1 150 cm™' (a) and from
1 150 to 1 800 cm~1(b)

Conditions, same as figure 1

P& 1 090~1 100 cm™' B3 7 X R 55 MR
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B 2(a)t @ = PolyA, PolyU #i PolyA « PolyU By Xt i %%
LRI AE 1 098, 1 093 1 100 et kb, H s PolyA 5
PolyA « PolyU fief B A R F§— B, Ti7E PolyU Myl & vk
EETME. ARKNE, WR=HFWERRE, KPR TE
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T
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0

KA I RERBEZEEREEPRMENIRE, L ARIUR
BER A W AT R .
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Analysis of PolyA, PolyU and Double-Stranded Complex PolyA « PolyU
via Raman Spectroscopy

LIAO Yu-bo', MENG Yac-yong'* , LEI Hao-dong', WANG Ying?
1. Photonic Chinese Medicine Lab, South China Normal University, Guangzhou 510631, China
2. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Abstract The Raman spectra of PolyA, PolyU and their double-stranded complex were measured, and the spectral changes
upon the formation of double-stranded complex were studied. The experimental results show: (1) Under the experimental condi-
tions used in the present work (0. 14 mol « L™! NaCl, 1 mmol « L™ Tris solution, neutral pH and 15 “C), PolyU, PolyA and
PolyA + PolyU occur as random-coiled, A-single-stranded helical and A-double-stranded helical conformations, respectively. One
of the main spectral differences between the latter two conformations and the former one is the Raman band near 814 cm™ of or-
dered structures. Another difference is in the full width at half the maximum (i. ee. FWHM) of the band near 1 100 cm™!. The
FWHM of the band 1 100 cm ™! of PolyA is the same as that of PolyA « PolyU, while the band of PolyU shows remarkable
broadening. In addition, we found that the conformation of PolyA is somewhat not so ordered as that of its duplex, which can be
concluded from the value of Iy /I; 100 Of the two polynucleotides. (2) The formation of duplex makes base-base stacking interac-
tions much stronger, and the conformation of the backbone more ordered, which leads to obvious Raman hypochromic effect with
some corresponding band shift. In this process, PolyU underwent more significant spectral changes than PolyA. As spectral

markers, these results can be of great importance in Raman spectral signal detection of gene-chips.
Keywords PolyA; PolyU; Gene-chips; Raman spectroscopy
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