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Conformational transitions of genes would be 

key molecular events in di任erentiation and de

differentiation of cells. Especially cooperative 

conformational transitions of genes in the 

events are considered to be an underlying basic 

mechanism of gene activation and regulation. 

On the other hand, numerous studies have 

shown that polyamines interact with nucleic 

acids and that polyamines have a variety of 

stimulatory effects on syntheses of DNA, RNA, 

and proteins1"3. Recently the possible involve

ment of polyamines in cell transformation and 

the variation of the concentration level of poly

amines in cancerous cells have attracted wide 

attention4. Thus, the investigation of the effect 

of polyamines on structural-functional proper

ties of genes would be useful for the under

standing of the conformational transition of 

genes in relation with its functions. In the 

present work, in an attempt to improve our 

understanding on the characteristics of the 

absorbance-temperature profile of calf thymus 
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DNA, influenced by spermine, the effect of 

spermine on the molar enthalpy of transition 

(JHapp) and cooperative length (n) of the 

transition, in addition to the value of transition 

midpoint (Tm), was estimated under the 

assumption of two-state model of transition5.

E. colt DNA was prepared according to the 

procedures of Marmur6, and calf thymus DNA 

(Type I) was purchased from Sigma Chemical 

Co. DNA solutions were prepared in phosphate 

buffer, pH 7. 0, composed of 0. 006 M phosphate 

and 0. 001M EDTA, and the initial concentra

tion was adjusted to have the absorbance of 0- 3 

cm-1 at the wavelength of 260 nm at 20 °C. 

Spermine tetrahydrochloride was from Sigma. 

The absorbance-temperature profile was scanned 

at 260 nm with Pye Unicam 1800. The heating 

of the cell of the DNA solution was performed 

by circulating water with Haake Constant 

Temperature Bath Circulator connected to the 

cell holder of the spectrophotometer. The rate 

of heating of the Circulator was 3 °C per min. 

The temperature corresponding to an absorbance 

was checked all through the scanning. By test

ing the temperature-diiference between the
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Fig. 1. Absorbance-temperature profiles of DNA spe

cies in the absence and presence of 0.03 M spermine 

4HC1.----- : Calf thymus DNA, minus spermine.

---- :Calf thymus DMA, plus spermine. ---- : E. 

coll DNA, minus spermine.

Table 1. Transition midpoint (7、)； molar enthalpy 

of transition {AH) at Tm\ ratio of cooperative 

lengths (n) of the species of DNA solutions.

DNA solutions Tn, °C
AH 

kcal/mole
Ratios
for n

Calf thymus, minus 

spermine 4HC1 63 43.6 1.0

Calf thymus plus 64 97.2 2.2

spermine 4HC1

E. colif minus

84 120.4

spermine 4HC1 78 51.9 1.2

temperature of the water in the Circulator and 

the temperature of the solution in the cell 

during the interval of the heating, the tem

perature of the former was corrected to that 

of the latter, but correction for the thermal 

expansion of water was not done.

The Absorbance-Temperature Profiles of 

the DNA Solution in the Absence and Pre

sence of Spermine. In the presence of spermine 

at the concentration of 0- 03 M, the profile is 

shown to be characterized by polyphasic insead 

of monophasic nature, i. e,, rather discrete step- 

wise than continuous transition phases, and 

increased sharpness of the transition profile. 

The characteristic increase in the cooperative 

length (n) and the molar enthalpy of transition, 

in each phase at whose values are asso

ciated with the sharpness of the transition in 

cooperative transition, was calculated for the 

two-state model. In this case, if the fractional 

i. e., normalized, increase in absorbance is 

shown as 6, then the apparent equilibrium cons- 

tant Kapp can be equated as7： K冲=K”=~［二铲 

where K is the intrinsic equilibrium constant, 

and at a transition midpoint,

(으脖삐E粉y으也
一 NH&pp —如 
—RT2

where 厶H is the intrinsic molar enthalpy of 

transition. The value of the apparent molar 

enthalpy of transition, 4瓦协,was obtained 

from the slope of the van't Hoff plot： In ^app 

vs. 木 Taking the values of the intrinsic mo 

lar enthalpy of transition, AH, for the transi

tions in the presence and absence of spermine 

to be the same, the ratios of cooperative length 

(ra) of the transition profiles in the presence 

and absence of spermine were calculated. The 

values of Tmt and n for the phases of

the profiles are shown in Table 1. In the table, 

we can see the increase in Tmi JHapp and n in 

the presenc of spermine. Thus, the preference 

of spermine for binding to helical structure 

of DNA8 and its influence on conformational 

stability and cooperativity of the confor

mational transition of the DNA can be con

firmed. It is tempting to speculate some 

relationship between the discrete conforma

tional transition profile of the DNA induced 

by spermine and cancerous cell transformation
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associated with abnormal level of polyamine 

concentration.
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