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2 9 Spermined] 39 FE = B DNA B2 KELe] 1A hydrophobic interaction
o) BEHZ RE7] 93k spermine-DNA A RAN BAKE-EE #Hd v)XE urea?
HRe BHESG T SR RO BEE-RE B downward peak (trough) FKA olz &
o] ¥ cooperativity, enthalpy, midpoint®] ZtE0] Tm FURS TS 2} uread] S #
g2 wigtow urea? #E Emel w}el downward peak 7} HAF Al ek o] data = REIFY %
KRE-EE BHS BEs downward peak 7} spermine ol ¢ 3t 7% = hydrophobic interaction
o )& ®iES tertiary structure 8] Fp & ez Qivkz £ 4 Sl

ABSTRACT. To investigate the importance of the hydrophobic interaction in the spermine—induced
collapse of DNA to a compact structure, the effect of urea on the anomalous absorbance-temperature
profile of calf thymus DNA has been investigated. With the increase of the urea concentration, the
trough phase of the anomalous absorbance-temperature profile was eliminated eventually. The
cooperativity, enthalpy, and the midpoeint of the transition to the trough region are more sensitive
to urea than those of the Tm-region transition. The present data of the adverse effect of urea, a
hydrophobic environmental reagent, on the thermal stabilization of the condensed state of DNA,
suggest that hydrophobic interaction may play an important role in the stabilization of the tertiary
structure of the collapsed state of DNA.
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A= BES3t, Counterion #IEES] Bime oA
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2 "hgo] DNA 9 3®RTHY #3& (conformation)
o FEfLo] EEF REE e base pairs AF
o[ 2] hydrophobic interaction & #|3 DNA 2]
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B Bl nA e RS AEdY 299 ¢
71 spermine REEFFS] urea 7} DNA 8] WBYRE-
RE 80 vA &= ¥H%E 2dFE Fig e
A urea o} EE HEinel @} Tmo| 3olz] me-
lting profilec] AF o2 BHH= L BENY ®
XE-BE 2#48S B3 254v DNA 7 &
% & spermine BEE 3X107'M HERE Fig.
2014 = uhe} 7ol urea ] WEEZ} HIRTel
w2t Tmo] Rolx]E A o) 8lol RARY BE-
BE R A Vel downward peak (trough)
o Zelsk A @olA " A 2 phase transition
midpeint (7¢)7} ¥olzle R £ <4 it
DNA 2] BXE-8E #ifd FES vt uea
o)l 9)35} phase transition &) S AA) 3] Qolx
7] $13t9 two-state transition model & K=
Bpef Al4ksl urea o] BEEE B{ko] nw}E spermine
of FEGX10™M) & w) o} R Tm region
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Fig. 1. Effect of urea on the melting profile of DNA
in the absence of spermine.
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Fig, 2. Dependence of the anomalous melting profile
of spermine-DNA complex on urea.

Table 1. Effect of urea on the phase transition
enthalpy (4H), estimated from the melting profile of
the DNA in presence (3x10°*M) and absence of
spermine, under the assumption of two-state transi-
tions

Plus or minus | Minus .
spermine spermine Plus spermine
Conc. of urea [4H (kcal/mol) 4H (keal/mol)
(M) Tm region trough [7Tm region
0.0 102. 2 —230.7 168.1
0.5 93.4 —137.4 167.1
1.0 91. 1 -78.6 128.5
2.0 68.5 —44.5 109.6
3.0 64.1 —36.0 92.2
4.0 51.5 83.0
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Fig. 3. Urea dependence of cooperative length (n)
of the Tm-region phase transition in presence (3x
10-*M) and absence of spermine.
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Fig. 4. Variation of Tm value of DNA with concen-
tration change of urea.

2] transition enthalpy (4H) 35} anomalous
melting profile 9 downward peak (trough)o)
I JH gte] #BLE Rt Table 16 49
v, o] #oF urea 9 #BEF HWinol =2 spermine
RS TS Tm region 9
I8k enthalpy (4H)$} relative cooperative
length (z) 3+& W3 Fig. 3% @4 g
9|, melting-region phase £] transition enthalpy
(4H) 3k spermine F7ERFS] RHIY BIEHE-
WRE B ol spermine TERES SREH B
KE-RE Fife] fid H¥ties a4 e
T % urea 2| B ol WE relative cooper-
ative length (#) 79| #4LE  spermine FEfES
o} TR AL e #g vEd v
urea & B Emel W& T 3k BHLE BEon
gt Fig. 40l 4 spermine ©] F£7E8F R} Tom 3ho)
A e ¥ gk olE) uread) MEE B
o @& Tm 7°] #it Fo] A viebgn}, o
AL spermine ©] DNA 9 5 strands A}o)o] 2n
¥EfEA (cross linkage) 5o 91o]A® ureaol I8
Himhe 2 (FA3] = Eol spermine FHERGS
Tm 3ol TR ot e s £4 ey
S 2 " ot} urea BE ®Binol WE Tmo}
FolA = Rl AR TR Bl 9 R
A vebs Ao g #ME e w3 spermine
TR vehdes RO BRE-EE 12484
A2l urea RN Hinell
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Fig. 5. Effect of urea on the relative cooperative
length (x).
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Fig. 6. Effect of urea on phase transition midpoints.

(trough) 9} melting-region phase o] 2] B
£ cooperative length(m) S H#43} Fig.500 4
downward peak o] A1 2| 1B¥$H) cooperative length
(m) o] urea WE) WA WHKIA H®E 2
gtow] urea PRl 3t phase transition mid-
point & HET Fig. 604 urea ®E Hipel o}
2 Tm 2 47 FAste 3 ¢E¢ 29 24 trough
B 18®#5e] midpoint (Tc)}& urea W {in
o wek FARA B AL & 5 3

Urea 7} DNA 9| #i#d v 3] &= BE@e DNA
7} S Q' Bl olv) DNA S hydrogen
bonding 2 A EE o|A Bi= DNA = urea
<) 2)3led DNA base pairs 4}0]2] hydrophobic
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interaction o] &L vl ez} RIL & B%
F5IR-9) WHBAA )2 spermine 3X107M FiER:
RO -EEE i8S ureao] WA kMol Tm
region v} trough TR B K&t
relative cooperative length ()7} Tm region
188¥ %o} I3 phase transition midpoint ¢l
A A4 E 29 A& urea 7} DNA 9] melting
o] BA£R=lt hydrogen bonding & #: %8 »
o= DNA 9l 3khy #iES Tk GRS
= hydrophobic interaction & 3 A= g
7t ¥ % Y FE #8285 8 Aol
utaba BEIRs BOEE-RE £8d 23 & urea
2] gl HF data T FFE EEIY 2y o}
5% Atk & spermine o] K319 HHHE &
#fix) DNA #3&% hydrophobic interaction o)) 1%
3t ®EfL & Qv d, DNA S 3kxy
g LEtkel A= DNA base pairs A}o]
2] hydrophobic interaction € 7] X & hydropho-
bic environmental reagent (BiK{: HiE R
?l urea 7} spermine-DNA #4889 Efgy »
JeE-EAEel ol A& HEE BEY ¥ Z down-
ward peak (trough) 7} urea $E 8o wie} A
H AAE Aer 8ol downward peak &=
hydrophobic interaction ¢} driving force ¢l ent-
ropy Winzk BE LR whet A& Fezy
spermine o] o] 8te] FEE £ B WiEt B
B b5l wiel fm W= RElk o2 XR
3HE tertiary structure A ZAolZe B S
THEt T2 R BRE 2 Aol
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