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(Quelle: Edward Goo, Univ. of Southern California;
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lon-lon-Wechselwirkungen
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lon-induzierter Dipol-Wechselwirkungen
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Dipol-Dipol-Wechselwirkungen
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Dipol-incduzierter Dipol-Wecnselwirkungen

Jorg Langowski / DKFZ jl@dkfz.de 5/30/05



Ind. Dipol-ind. Dipol-Wecnselwirkungen
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Wasserstoftbrucken
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(Quelle: Bergethon, The Physical Basis of Biochemistry, Springer, New York 1988)

Jorg Langowski / DKFZ  jl@dkfz.de 5/30/05



rlydrophobe Wechselwirkungen
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AGY >0 (Entropieabnahme des \Wassers an der Oberflache)
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[FUr hydrophobe Gruppen:
(AGP 4y + AGP_ ) > 0 proportional zur ‘solvent acecessible

surface’ (SAS)
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rlydropnobe Wechselwirkungen

TABLE 3.14 COMPARISON OF AG°, FOR HYDRATING AMINO ACIDS FROM
EXPERIMENT AND VARIOUS THEORETICAL CALCULATIONS

AG°y (kJ/mol)
I RO
- I Jygj feltelt]ofr)s- Amino Acid Type  Experimental  Calculated (solvent-  Calculated  Experimental
) . v {octanol)? accessible surfaces)® (FDPB)® (gas)¢
SfJUJEIJpJefJ VOf)
) y Ala 17 2.8 7.0 8.0

AeSElE Arg ~5.64 -8.7 — -821
Asn —34 —2.5 —-41.6 -399

(vain Flelde/Jarinsan/rlo, éSp —‘5‘-2 —?-Z s ~4§-}1

D Soylae orf 2 Ey e = ys . 5 —4, —D

Hmupla of Priysiczl = 15 091 10 sien

Slocismisiny) Glu ~3.6 —3.1 — —422
Gly 0 0 — 9.9
His 0.7 2.6 —-41 —42.3
Ile 10.1 7.8 9.1 8.86
Leu 9.56 7.8 9.1 9.39
Lys —5.56 -2.6 — -392
Met 6.92 9.9 4.5 —6.1
Phe 10.1 9.5 -1.2 -3.1
Pro 4.0 4.9 — —
Ser —-0.2 0.04 =23 -20.9
Thr 1.44 2.1 -20 -20.1
Tip 12.7 11 =27 —24.2
Tyr 5.40 6.6 -27 —252
Val 6.84 6.2 8.2 8.20

All values are given relative to Gly and therefore represents the hydration of the side chain.

"Determined from the partition of amino acids from octanol to water; from J.-L. Fauchere
and V. Pliska, Eur. J. Med.-Chim. Ther. 18: 369-375 (1983).

PCalculated from solvent-accessible surfaces; from D. Eisenberg and A. D. McLachlan, Na-
ture, 319: 199-203 (1986).

“Calculated using the parameters of K. Sharp et al., Biochemistry 30: 9686 (1991) for com-
pounds representing the neutral amino acid side chains; from InsightIl User Guide,
Biosym/MSI, San Diego (1995).

YDetermined from transfer free energies from gas phase to water; from A. Radzicka and R.

NI6)To =TT [\ A WA D] (VAN [ (@)]o| (7o S Wolenden, Biochemistry 27: 1664-1670 (1988).




rlydropnobe Wechselwirkungen

> rlydrataiionsaritnzlolzgn vorl MNuglelinsaurey

clS2f]
TABLE 3.15 ATOMIC SOLVATION PARAMETERS (ASP) FOR
ATOMS IN NUCLEIC ACIDS
Group Surface Type ASP (kJ/mol-nm?)
Nucleobase Aromatic carbon 14
Methyl carbon 18

Aromatic nitrogen and oxygen —28
Ribose Alkyl carbon 18
Alkyl oxygen —16

Phosphate Oxygen and phosphorous —41

Source: From T. F. Kagawa et al., Nucleic Acids Res. 21: 5978-5986 (1993).

Al und GC unterscheldensichiin der Dipol=Dipol=VWAN:

TABLE 23.5A. Base interactional energies (kJ/mol). There are two hydrogen bonds formed between A-T and A-U
pairs while three hydrogen bonds are formed between G-C pairs. The dipole-dipole interactions for A-T and A-U
pairs are repulsive whole those between the G-C pair are attractive. The total energy of the pair is given below.

Base Pair Hydrogen Bonds London Total energy

AT —-26 +1.00 ~25
G:C —40 —16.3 —56.3
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rlydropnobe Wechselwirkungen

s Belsgial B-Z-Ubergzrig) in DA
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Figure 3.26 Comparison of the dif-
ference in hydration free energy
AG°y calculated from solvent accessi-
ble surfaces of Z-DNA versus B-
d(m5CG) DNA, and the free energy required to
=20 induce a transition from B-DNA to

. ‘ ’ ‘ ‘ ' ' ' ' Z-DNA (AG®y). |Data from T. F. Ka-
—2.0 0.0 2.0 4.0 6.0 gawa et al. (1989), Biochemistry 28:

~ AG°p(kJ/mol—bp) 6642-6651.]
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rLovalente Bindungen
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KovalenterBindungen werdenr durch thermischne Energie
nurleIcht verfermt:

U(r) = ki, ..q (7= 1p)Z (Elastische Deformation)
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rorces in larger systems
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(Hooke's law)
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Elastische Krafte
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Defintioniurriadeniomige Polymere:

L, = AJKIF(furrBiegung und Rotation)

= die Lange, nach der das Makremelekul dierursprungliche
Orientierung verloren hat
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rlydrodynarnische Wechselwirkungen
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rlydrodynarnischer Reibungsfaktor von Biopolymeren

- Absché‘rtzung 'fLr elr J\/bleml ] 13 J i lJJAJUrmJJAH Uritereinrigiiar it
J rur

o Annahmen:
— Untereimheiten ke, alle gleicheniikadius

—  Oseen-liensor rotationsgemittelt (keine Orientierunglinider Stromung)
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