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Differences in the circular dichroiem of poly(dA-dT). 
.poly(dA-dT) and poly(dA-dU).poly(dA-dU) and in itr tempera- 
ture induced changes are reported. A comparieon to the data 
obtained with DNA and RNA indicates that an absence of 
thymina methyl roupa in the polynucleotida reeulte in pro- 
noting its RNA- 9 Ike conformational propertiea. However, 
poly(dA-dU).poly(dA-dU) is not an A-DNA type of double helix. 
D 1985 Academic Press, Inc. 

There ara two general differences in the chemical atruc- 

tura of DNA and RNA. DNA contains deoxyrlboae and thymina 

while the corraapondlng RNA constituents are riboae and 

uracil. The sugar moiety significantly affect8 nucleic acida 

conformation (l), mainly due to the restriction of ribose 

geoaatry in the C3’endo puckering which confer8 the A-type 

conformation on RNA. On the other hand, daoxyriboaa ia very 

flexible (2) and gives DNA much conformational variability 

(for a review, see 3). Reasons are not, however, known why 

DNA contains thymlne instead of uracil. We address this 

question in the present communication. 

MATERIAL AND METHDO 

Poly( dA-dT) .poly( dA-dT) was f ram P-L Biochemical8 and 
poly(dA-dU).poly(dA-dU 

1 
from Collaborative Research. Calf 

thyaus DNA and the rep icative form of 
isolated at our Institute and in the la orator 1 

hage f2 RN4 were 
of Dr. 3. 

Doako&l, respectively. T$o aamplaa were disso ved in 0.02 M 1 
Na acetate, pH 6.5, 1x10’ M EDTA at a concentration giving 
the absorption of about 1 at 260 nm. 

Circular dichroiaa measurements were carried out in 
thermostated 1 cm 
graph Mark IV cali Ii 

athlsngth cell8 using a Jobin-Yvon dlchro- 
rated with ieoandrosterone. 
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RESULTS 

Though circular dichrolsa is rather unreliable in an 

absolute identification of the left-handed Z-DNA conforna- 

tion (4), it is respecteble in distingufehing S-ORA from 

A-DNA or A-RNA double helicee (ref. 5, Fig. 1). Tilted base 

peirs In the A-type double helices appear to be the most 

probable cause of the difference in the circular dichroiem 

of the two basic conformations (6,7). 

In Figure 1 we present the CD spectra of poly(dA-dT). 

.poly(dA-dT) and poly(dA-dU).poly(dA-dU). They differ both 

in the short and long wavelength region, which is a conse- 

quence of their different conformations because the aingle- 

-stranded polynucleotidea have very similar CD spectra (not 

shown). The long wavelength CD band of poly( dA-dT) .poly(dA- 

-dT) has a remarkable appearance. Its maximum is strong and 

lies at 262 nm, which is not usual with DNA (5, Fig. 1). 

However, there remains a characteristic shoulder superimposed 

6- 
A& _ 

WAMLENGTH Cm1 

FIGURE 1: - 0.5 oc, 
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on the main long wavelength band of poly(dkdT).poly(dA-dT) 

in the position where DNA has the positive maximumI The 

shoulder is absent with poly(dA-dU).poly(dA-dlJ) while the 
maximum around 260 nm ie, especially at low temperatures 

(Fig. 11, much more expressed. In addition, a new small band 

appears In the CD spectrum of poly(dA-dU).poly(dA-dU) at 

290 nm while the negstive band at 245 nm is much smaller than 

with poly(dA-dT).poly(dA-dT). By all these differences the 

CD spectrum of poly( dA-dll) .poly( dA-dU) becomes remarkably 

similar to the CD spectra of A-type double helices (note the 

tendency in the series poly(dA-dT).poly(dA-dT), poly(dA-dU). 

l poly(dA-dU) and double-stranded RNA, Fig. 1). 

Poly( dA-dU).poly( dA-dU) and poly( dA-dT) .poly( dA-dT) also 

differ as fer as their temperature-induced changes in CD are 

concerned. While the positive band of poly(dA-dT).poly(dA-dT) 

Increases with an increasing temperature as it is usual with 

DW (8) the positive band of poly(dA-dU).poly(dA-dU) sur- 

prisingly decrease8 (Fig. 1). A similar depressfon is dis- 

played by RNA (Fig. 1). 

DISCUSSION 

This communication demonstrates differences between 

poly(&-dT).poly(dA-df) and poly(dA-dU).poly(dA-dU) in their 

circular dichrolsm and its changes with temperature. A com- 

parison to RNA Indicates that poly(dA-dU).poly(dA-dU) shares 

some conforaetional properties with an A-type conformation. 

However, the polynucleotide is not en A-DNA double helix be- 

cause It undergoes the normal highly cooperative 6-A confor- 

slational transition in ethanol solutions (M.V. and J.K., 

unpubliehed data). The suggestion that arrangement of base 

pairs in poly(dA-dU).poly(dA-dU) has something in common with 
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the base pair dfsposltlon in RNA Is corroborated by the poly- 

nucleotide interaction with dipyrandium (9). 

Poly(dA-dT),poly( dA-dT) seem% to have a peculiar alter- 

nating conformation with an A-type geometry of the purlne 

reeidues (10-13). We believe that it is the A-type geoatetry 

that gives rise to the unusual positive CD band of poly(dA- 

-dT) .poly(dA-dT.) shifted to 260 mu, where RNA normally has 

the maximum ellipticity (Fig. 1). On the other hand, phospho- 

rus NMR suggests that the double helix of poly(dA-dU).poly 

(dA-dU) is regular rether than alternating (14). An abeence 

of the thymine methyl groups thus obliterates the alternating 

character of the structure. Rather surprisingly, the obliter- 

ation results in a strengthening of ita A-type conforaational 

properties, though a global B-type character of the double 

helix 1s preeerved. this is not a contradiction but only a 

hint that we have not yet properly understood all conforma- 

tional properties of DNA. An illustration that base pair 

eteps with an A-DNA character can exist within the BDNA 

sugar-phosphate backbone can be found in the D1ckerson.e 

dodecamer (15). It thus appears that not only ribose but 

also uracll promotes RNA-like conformational properties in 

the double helices of nucleic acida and that the thymine 

methyl group may significantly participate in the physical 

phenomena that permit DNA perform its diverse biological 

funct iona. 

After finishing this work, we encountered a closely 

relevant paper of Greve et al. (16) who as early as 1977 

conclude in a close accordance with the present reeults that 

poly( dA-dT) .poly( dA-dT) increases A-type nature of the con- 

formation prior to denaturatlon (Fig. 1). This conclusion 

was done prior to the knowledge of the crystal structure of 
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the tetranucleotida d(ATAT) (10) and the concept of the 

alternating B conforwatlon (11)) which damonet rates the 

potential of CO spectroscopy to reveal aubtla dataila of 

nucleic acids conformation. 
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