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Single Molecule Spectroscopy, Molecular Biology
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Growth rate and Temperature

- FFEE HBIFSAE
(L% i :
Bacillus Thermococcus Pyrolobus
 thEE stearo- celer fumarii
gu h . ~ thermophilus /6_0°\‘\ 88’ 66\
mEgE | osthenchin L ! cgg:
| = / : L
17)-’] - ' / \ /' \ :;" ‘._. 'l \
Polaromonas 2 T ; / .
vacuolata / / \ 0 \
4° / " l\ .~": /:-“‘ '
/ ’ l.. 7 '_‘:
I 1 1 |/ ‘ I I 1 1 I r/ i I
0 10 20 30 40 50 60 70 80 90 100 110
aE (C)

photosynthesis Temperature

Can grow at variety of temperature but not all mighty!

120



-2 bil.y. Fossils from Numbia
with green spots,
2 years on my offices

(7Y _
'3 .
%- - ,~

A s
-

culture medium



FARFR
Y EDHEM =ME(CEIMND> T
E{h 9 D

INSIRITRILF—EERH (eV)H
TOIFI)LF—1w]\L




X
B
D 4
i
E 1 )
N H I
L.
pmm

kS - P

K1 Q4

Hir o S



JCERK - F )\ DB &(FRH



NUTRD7Y (P



NH3
NH2CH2CHO

CH4

(CPK) 3% &% ZEZF Mg



TeE Rk (18 <
@%(0DD74»)
Braik (F2>)




:l.é
JHD 5 4 HY + 02
’ (02 + & H —(CH20) + W20

45 e 2o i i Wiz



23 Mg

(DS

&=

=t

=W

A
@
R
m
0




i — BEE

—y
—
—y,

A




YeEa Rk (CE <
&% (OOJ+«)L)
Br~air (F2>)

SIND&E



EAEEEDFOME :
EASDOPDXIFRE

. LH27>F>reax=EaaE

&% (JOOJ«)bEHhOF7 /)1 R)
EEREDESH




Crystal structure of an integral membrane
light-harvesting complex from
photosynthetic bacteria I IR

G. McDermott’, S. M. Prince, A. A. Free; , .

A. M. Hawthornthwaite-Lawless', M. Z. Papiz, R. J. cogdelli
& N. W. Isaacs

Department of Chemistry and  Division of Biochemistry and Molecular Biology, University of Glasgow, Glasgow G12 8QQ, UK
DRAL Daresbury Laboratory, Daresbury, Warrington WA4 4AD, UK

The crystal structure of the light-harvesting antenna complex (LH2) from Rhodopseudomonas
acidophila strain 10050 shows that the active assembly consists of two concentric cylinders
of helical protein subunits which enclose the pigment molecules. Eighteen bacteriochlorophyll a
molecules sandwiched between the helices form a continuous overlapping ring, and a further
nine are positioned between the outer helices with the bacteriochlorin rings perpendicular to
the transmembrane helix axis. There is an elegant intertwining of the bacteriochlorophyll phytol
chains with carotenoid, which spans the complex.
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Introduction of proteis into FSM

Stablization, New function?
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