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Influence of Metallic Ions on poly(A)-Poly(U) Duplex

Shigeyuki Tanaka, Yoshihiro Baba, Akihiko Kagemoto,
and Ryoichi Fujishiro

The influence of metallic ions such as Cd**, Cu® and Hg?" on the poly(A)-poly(U)
duplex formed by an equimolar mixture of poly(A) and poly(U) was studied by using a
modified differential scanning calorimeter (DSC) with a help of the spectral measurements.

The transition temperature, Ty, of poly(A)-poly(U) duplex shows a definite value of
about 315K which is nearly independent of  (the mole ratio of metallic ion to phosphate
in polynucleotide).

While, the dependence of the heat of helix-coil transition, AH, on r was divided into
two cases: in the first case, when 7 is less than 1072, AH for Cu®" and Cd?* systems increases
with an increase of 7, but AH for Hg*" system is a definite value which is nearly independent
of r. In the second case, when r is in excess of 1072, AH for all systems shows a drastic
decrease as r increases.

From the results of spectral measurements obtained, poly(A)-poly(U) duplex seems to
form a complex with Cu?* or Hg?" at room temperature when r is more than 1072 except
for Cd* system, and random coil structure of poly(A) and poly(U) obtained in which are
the helix-coil transition of poly(A}-poly(U) duplex interacts also with metallic ions, and its
interaction is expected to be exothermic. While, the behavior for Cd?* system is the same to
that of Cu® or Hg?" system. However, the effects of poly(A)-poly(U) duplex on Cd*" may
differ from those of Cu*" or Hg?" systems.
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Fig. 1 CD spectra for an equimolar mixture of poly(A) and poly(U) in various r (mole ratio of

divalent metallic ion to phosphate in polynucleotide) at pH 5.4

(a) Cd* ; 1: 0, 1I:
(b) Cu®™; .0, IL

(¢) Hg®™; I 0, II: 1.5x10°%, 1II:
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1.4x1072,
1.0x1072, IV:

IV: 5.0x107!
16><10*

The concentration of polynucleotide is about 1x 10~ 4 mol dm™3
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Fig. 2 Typical DSC curves and thermal denaturation curves at
260 nm of an equimolar mixture of poly(A) and poly(U) in
solutions with various divalent metallic ions
(1) without divalent metallic ion, (2) Cd?: r=1.7x1072,

(3) Cu®: r=4.2x10"2, and (4) Hg™:

r=9.2x1073
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Table 1 Influence of divalent metallic ions on the helix-coil transition temperature, 7,
and heat of transition, A H, of poly(A)-poly(U) duplex
car* system Cu®t system Hg2+ system
¥ Lo an o Lo ad o 4L aH
Kk bpm)™' ™ K k) (opm)™ " K kI (bpm)”

0 315.2 236 0 3152 236 0 315.2 236
15x107" 3165 254 15x107" 3150 247 28x107" 3163 24.0
83x107° 3148 26.0 15X 107" 3150 235 80x107° 3160 235
16107 3165 254 30x107* 3150 24.0 32x 107 3161 219
21x107* 3155 24.7 99x 107 3140 239 L1x107% 3168 23.1
47x107" 3159 248 21x107% 3141 25.0 32%x107% 3173 23.0
21x107° 3154 285 58%107% 3150 27.4 92x107% 3143 21.7
42x107% 3169 282 14x107% 3140 26.3 40X 107% 3145 21.0
1.1x107% 3159 273 42x107% 3145 24.2 64x107° 3168 182
L7x107% 3170 29.1 56x107% 3170 17.9 LOX107Y 3174 17.8
34x107% 3167 23.7 17x107" 3160 132 13x107" 3161 144
50107 3160 21.2 1.6x107" 3170 119
65x107% 3166 208 26x107" 3169 7.1
87x107% 3163 16.4
13x107" 3173

ok

* <¢* is mole ratio of divalent metallic ion to phosphate in polynucleotide
**bpm here refers to mole of base pair of polynucleotide
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Fig. 3 The dependence of the transition tempera-
ture, 7, and heat of helix-coil transition,
AH, of an equimolar mixture of poly(A)
and poly(U) on the mole ratio F.
O: Cd?, A: Cu?, and 3: Hg?* systems.

Fig.3iilons L5z, 1A ¢844 v ki, &

B9, 3135 KO—EREA 5T, AH
37 /N ZOBUR TN 270, T 4002500
AR,

oI, rOE Iz Al Drastic 1T T 4,

INSOMNIZ Cu®t, CA*F, He " R ebiniTh 5
M, AHDSECD LD 5 r OWILEEA 4 v OBz (K
HTLXE53Thb, $7bn, CdF Aldr=5x107%,
Cu®™ HRrr=1X10"%, Hg®" R r=1x102 ¢4 2,

NETSUSOKUTEI 8(1} 1981

BRI SeEAA4 v S AT

BTeEa 4+ rops

3.3 UVRARzZ ki

DSC THiotl 7 8RR A 4+ v O BT >0 T X

DA A0, UV R b sl L7,

oM A L, Amac, 2720 LT7 R b
L7zods, Figd TH A,

Fig 41T W 5N % L3012, Iz 0 % CaT fv
Amax 127 DI S 258 nm T— 20 A 5 LYze 24103
poly (A) « poly (U) duplex D& CA** BT Hi ()
MELTHRODZEABTR LT A, X517 poly (A) -
poly (U) duplex A5l L, SBIMELLETH x~2 2 b
N A ZFEUL & i B, — A% 2o, fi R RO polv
(A) - polv (UM)*?&’ﬂ‘i.’;‘, HEHIOARBE & kR

EMIIERIL TSI EDIZEZ S D,
l.‘
n
270 t L
3 ‘o
= i
~ 265 i
2 coa
A
< Lo
260 | A,af
A e Q*o 5] .
Ny — &
255 1 1 1 i L J
105 1074 073 1072 107

r = (Me?*) /(P

Fig. 4 The wavelength of absorption maximum,
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