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The Nobel Prize in Physics 1901

"for their theories, developed independently,
concerning the course of chemical reactions"

Wilhelm Conrad Roentgen
Germany
Munich University

Munich, Germany
1845 - 1923

e %

it



FZ Rk M18T6EFr4b AR R A
AP AR, GEE EAR T W ARE
KR AHAE., 18885 I IE T W,
ARG FEAFERE, RE2A

1895F11A8H EXBPTLN: &
RERHEEHERR, 2R
b —F FiE ARG LK, op

. 19013k 2 HNH L, XA B TR

mﬂ%ﬁﬁ¥ ¥, SRR, AKERE

w. o A B IP3 5 5 A LR
B 2 AT 190152 T RApE L

Conrad Roentgen
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The Nobel Prize in Physics 1914

"for their theories, developed independently,
concerning the course of chemical reactions"

Max von Laue
Germany
Frankfurt University
Frankfurt-on-the Main, Germany
1879 - 1960
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The Nobel Prize in Physics 1915

"for their theories, developed independently,
concerning the course of chemical reactions"

Sir William Henry Bragg
Great Britain
London University

London, Great Britain
1862 - 1942
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(2)BRESN =«

(van der Waals force )

] E E ] E ! 1
Cowalant van der Waals > Ty
radius radius .

10,062 mm) 0. 14 nm)




(3) BRAKAES =
( Hydrophobic Interactions)
o ARARME N4k 2 T AR MR TN AR AR SR S ST R A
« TRAELEZARNAIRLEH
Ca=l & ST EC KRR Ve X WS
« BARTH maT A SLRAEE =/ 2ETR
R ENDRY TH G AREH




(4)% T4 -~

( Electrostatic attraction )

e X ARZb4E: LA AR WA H AL A A Y
BESAER .

| F: R3]
F= QIQZ Q1/23 \':'E‘/_[%-‘EET_%
B 2 e : MK

eR o ]
R: W4T/ b A SE &



IONIC BONDS IN AQUEOUS SOLUTIONS

Charged groups are shielded by their
iNnteractions with water molecules.
lonic bonds are therefore quite weak
in water.
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Similarly. other ions in solution can cluster arownd
charged groups and further weaken ionic bonds.
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(Metal-ion Coordination)
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(b) Bond angles and Brigths

Arntle plane
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W, X ﬁ % % (Secondary Structure)
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(b) Parallel

Side view
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a-Amylase inhibitor Single-stranded left-handed f helix Four-bladed 8 propeller
a-Amylase inhibitor Trimeric LpxA-like enzymes Hemopexin-like domain
a-Amylase inhibitor UDP N-acetylglucosamine acyltransferase Hemopexin-like domain
HOE-467A UDP N-acetylglucosamine acyltransferase [l Collagenase-3 (MMP-13),
Streptomyces tendae 4158 Escherichia coli carboxyl-terminal domain

B Human (Homo sapiens)

Key

PDB identifier
1jpe I led8 Fold
£-Prism 11 Immunoglobulin-like 8 sandwich Superfamily
a-D-Mannose-specific plant lectins Immunoglobulin Family
a-D-Mannose-specific plant lectins Antibody variable domain-like “ Protein
Lectin (agglutinin} CD8 Species

Snowdrop (Galanthus rivalis) Human (Homo sapiens)
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(1) 23 H =Bt

Approximate Amounts of « Helix and 8 Conformation
in Some Single-Chain Proteins*

Residues (%)

Protein (total residues) a Helix B Conformation
Chymotrypsin (247) 14 45
Ribonuclease (124) 26 35
Carboxypeptidase (307) 38 LY
Cytochrome ¢ (104) 39 0
Lysozyme (129) 40 12
Myoglobin (153) 78 0

Source: Data from Cantor, C.R. & Schimmel, P.R. (1980) Biophysical Chemistry, Part |: The
Conformation of Biological Macromalecules, p. 100, W.H. Freeman and Company, New York.
*Portions of the polypeptide chains that are not accounted for by « helix or 3 conformation
consist of bends and irregularly coiled or extended stretches. Segments of « helix and 8
conformation sometimes deviate slightly from their normal dimensions and geometry.
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Two types of cyclic symmetry
(a)
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