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.
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.
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sPe c t r o se o Py
,
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.
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.
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M A T E R IA Ls A N n M E T H o n s

C ya n o ba eteria lc u ltu re s fo r W es rielh邵is 厂o
lffi

‘a w e r e o bta in e d fr o m In d ia n A g r ieu lt u r
-

a l R e sea r ch In stitu te
,

N ew D elhi
,

In d ia
,

m a in ta in ed in liq u id m ed ia u n d e r the Pre serib e d e o n
-

d itio n o f lig h t a n d tem p e ra t u r e
, a n d g r o w n in c u ltu r e m e d iu m B o

一

l一「3j a t 2 5士Z
O
C

,

w ith e o n
-

s ta n t illu m in a tio n (Z W / m , )fo r 2 1 d a ys
.

T h e c u lt u r e s w er e a g ita te d u sin g a n air p u m p
.

F o r

P B S iso la tio n
,

th e ee lls w er e w a shed tw ie e in 1.0 m o l/ L K ZH PO 4 / K H ZPO ; (PH = 7
.

0 )e o n
-

t ain in g 0
.

0 0 1 m o l/ L N a N 3 a n d 0
.

1 m o l/ L N a C I(H e r e a ft e r a ll b u

ffe
r s eo n t ain the s am e

eo n ee n t r a tio n s o f N a N : a n d N a C I)
,

the n in eu b a te d in Z% (w / 。)T r ito n X
一

10 0 fo r 4 h u n d er

e o n tin u o u s stir r in g
.

T he su sPe n sio n w a s Pu r ifi e d by e e n tr ifu g atio n fo r 1 h a t 40
,

0 0 0 x 10
一 4 T

(B a e km a n 7 0 T i r o t o r )
.

T he blu e su Per n a ta n t w a s Pla e ed in s u c r o se w ith e o n tin u o u s g r a
-

d ien ts 0
.

1一 1
.

0 m o l/ L in l
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o m o l/ L K ZH PO 4 / K H ZPO 4(PH = 7
.
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5 h a t 80
,

0 0 0 x 10 一 4 T
,

the PB S b a n d s w e r e d ia lys ed in 1 m o l/ L K ZH PO
4
/ K H ZPO

4
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.

0 ) b u ffe
r , e o n e e n t r a ted by p o lyg lye o l 60 0 0
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,
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一 4 T

fo r 30 m in ag a in
.
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.
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.
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th e s a m e e o lu m n ch r o m a t o g r a phy
.

T w o r e Petitio n s w er e n e ed e d t o o b ta in the Pu r ifi e d PEC
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一
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, u sin g the 4 8 8 n m e x c it a tio n w a v elen g th fr o m a n

a r g o n io n la s e r (sp ee tr a p hysie s 17 1 )
.
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0
.

2 5 c m
一 ’ (a t 6 3 2 5 人)

.
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.
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一
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一
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.

T he

m e as u re m e n t ac eu r a ey o f R a m an shift s w a s a b o u t 士 1
.

5 em
一 1

.

T he d ise rim in a tio n o f



N 0
.

2 3 C H IN E SE S CIE N CE B U LL E T IN 2 0 0 1

R a m a n Pe a ks u n d e r the 4 8 8 n m e x e it a tio n w a s d o n e by e o m Pa rin g them w ith th e R a m a n

Pe a ks o bta in ed u n d er the 5 l4
.

5 n m e x c ira tio n an d se le etin g the Pe a ks w ith the sa m e R a m a n

shift s in b o th sPee tr a
.

A llsPe c t r a w er e re eo r d e d a t r o o m te m Pe r a tu re
.

1 1
.

R E su L T s

T he bilive r d in
, a bile Pig m e n t

,

ha s be en stu d ie d a s a m o d ele o m Po u j d fo r th e biliv e rd in
、

tyPe eh r o m o Ph o r es in Ph ye o b ilip ro te in s a n d Ph yto e hr o m e w h ie h a r e fo u n d in c ya n o b a ete r ia

a n d hig her pla n tsIZ]
.

T he biliv e rd in d im ethyle ste r (e a lle d B v D E ) (T he m o lee u la r str u e tu r e

15 sho w n in Fig
.

2 )15 u sed a s a m o d e l e o m Po u n d fo r PX B

a n d PC B
.

T he B V D E 15 o f the eye lie o Pe n
一

e ha in e o n fo r m a
-

tio n o f te tr a Pyr r o lr in g in o r g a n ic s o lv e n ts a n d a fr e e bile Pig
-

m en t
, a n d the PX B a n d PC B a r e hn e a r e x ten d in g c o n fo r m a

-

tio n lin ke d w ith the a Po Pr o tein by thio e the r lin k a g es in r in g

A 1 1]
,

w h e r e th e e o n fo r m a tio n o f P X B a n d PC B 15 e o n str a in ed

by th e s u r r o u n d in g Pr o te in m a trix
.

T he r e so n a n e e R am a n in
-

v estig a tio n s o f B V D E in d e ta ilh a v e b ee n r ePo r te d in b o th ea l
-

c u la tio n s a n d e x p e r im en ts by L
.

M a r g u lie s et al
.

t4
,

51

Fig s
.

3 a n d 4 sh o w th e re so n a n ee R a m a n sPee tr a o f PB S

a n d phye o biliPr o tein s (PE C
,

C
一

Pe a n d A PC )
.
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.
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一
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A PC w e r e fr o m the P C B
.

C o m Pa r in g b o th the m ea s u r e d a n d e a lc u la te d re so n a n c e R a m an

sp ee tr a o f B V D E
,

w e fi n d th a t be sid es th e en ha n e em e n t in the 15 9 0 一 16 50 c m
一 ] r eg io n fo r

B V D E
,

PX B an d PC B
,

the r e 15 a n e n h an eem en t r eg io n in 70() 一 1 10 0 e m
一 l

fo r PX B a n d P C B
,

b u t n o t fo r B V D E
.

T a b le 1 lists th e fr eq u e n eies a n d a ssig n m e n ts o f m o d e s by eo m Pa rin g

the m w ith th e n o r m a lm o d e s a n a lysis
.

T a ble l

R a m an Fr eq u en eies (em 一 i )
*

IIIn t
.

PB SSS D is
.

P B SSS PE CCC C
一

Peee A PCCC A sslg n m e n ttt

1118 6 5 www 18 70 mmm l8 6 0 tT’[[[ 1 7 70 www 1 77 0 555 lae ta m C = OOO

1117 7 5 www 17 80 www 16 5 0 w shhh 1 6 7 5 555 1 6 7 5 sshhh C一 CCC

1116 7 5 mmm 16 50 mmm 16 2 0 v sss 1 64 0 555 16 50 esss C ~ OOO

11164 5 mmm 1 6 1 5 m shhh 15 9 5 mmm 1 6 10 esss 160 0 555 Pyr
.

C = CCC

1116 15 m shhh 159 5 mmm 15 3 0 mmm 1 5 8 5 m shhh 1 58 5 mmm Pyr
.

C = CCC

1115 9 0 mmm 1 4 60 v www 14 9 5 mmm 1 5 30 www 153 0 www Pyr
.

C 一 CCC

1114 6 0 V www 1 0 80 esss 144 5 mmm 1 49 5 m www 14 9 0 www 、

{
6 ’’

111 17 5 www 99 5 CSSS 13 7 0 www 14 4 5 扭扭 14 4 0 v www C 一 H r o e kin ggg

1110 8 0 e sss 88 0 C sss 12 4 0 mmm 1 3 70 mmm 1 36 0 v www sk ele to n (99 5e m 一 111

999 9 5 e sssss 1 17 5 mmm 1 24 0 www 12 4 5 www Pr o b a bly d u e tooo

888 8 0 esssss 10 8 0 555 1 1 75 mmm 1 I7 5 mmm N 一 H stre te hin g innn

9999999 9 5 mmm 10 8 0 mmm 10 7 5 mmm ri n g A o r o )17 ]]]

8888888 7 5 www 99 5 555 9 9 5 mmmmm

8888888887 5 mmm 8 8 0 mmmmm

*
1

.

B a sed u p o n 【51
,
e x c ep t the n o ted o n e ; 2

.

a b b r e via tLo n s : s
、
stro n g ; sh

,
sho u M e r ; m

、

m ed iu m : w
,

w ea k ; v
,

v e ry; e
,
e x tr em c ly : In t

·
,

In ta e t : D is
.

,

d isso eia tio n
.

F o r p C B a n d PX B
,

the b a n d 16 7 5 c m
一 1 eo r r esp o n d s t o C = 0 str eteh in g in the lae tam

g r o u Ps o f rin g s A a n d D ; C = C str e te hin g in m e thin b r id g e A 一 B a p p e a r s a t 16 40 em
一 l

(C
一

p e )
,

16 5 0 em
一 ’(A PC )

,

16 5 0 em
一 ’ (p E C )

,

16 4 5 c m
一 ’(in ta e t p B S ) a n d 16 50 em

一 ’

(d iss o e ia tio n p B S )
, a n d in b r id g e C 一 D a t 16 10 em

一 ’(C
一

p e )
,

16 0 0 em
一 ’

(A PC )
,

1 59 5 c m
一 ’

( PE C )
,

159 0 em
一 ’( in tae t P BS ) an d 15 9 5 c m

一 ‘( d isso e ia tio n PB S )
,

r esp e e tive ly
.

B a n d 15 8 5 em
一 1 15 fr o m C = C stre te hin g in rin g s n a n d C w hieh c o n ta in

o n e C 一 C b o n d
,

a n d ba n d 15 30 em
一 1
fr o m C 一C st re te hin g in r in g B w hieh e o n ta in s tw o

C 一 C b o n d s ; ba n d s 14 90 em
一 ‘ (A p C )

, an d
,

14 9 5 em
一 ’ (C

一

p e
,

p E C )
c o r r e sp o n d to

C 一 C st r ete hin g in r in g B ; B a n d s 13 70 c m
一 ’

(C
一

p c ) a n d 136 0 c m
一 ’ (APC ) a re pyr r o l

m o d e v 4 [6 ]
,

w hie h a r e m a in ly d u e to the str e tch in g o f the C 一 N a n d e 一 e b o n d s o f rin g

e in the r in g p la n e [7J
.

H o w e v er ,

M a r g u he s a n d T o p o r o w ie z ls] in sisted b y c a lc u la tio n tha t th is

m o d e sho u ld o e e u r a t 14 0 8 e m
一 1 in B V D E

.

T his m o d e 15 v ery se n sitiv e t o the g e o m e try o f

Pyrr o lr in g
.

In o u r e x p er im e n t
,

w e h a ve fo u n d tha t it 15 Po la riz a tio n
.

T h e w ea k b a n d s 12 4 0

em
一 ’(C

一

p e )a n d 12 4 5 em
一 ‘

(A PC ) a re a tt rib u ted to the C一H r o e kin g in m e th in b r id g e s

B 一 C a n d C 一 0
.

T he y a re s e n sitiv e t o the e n v ir o n m e n t su eh a s so lu tio n s〔2 1
.
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T he c o n fo r m a tio n s o f PC B a n d PX B in Phyc o b iliPr o tein s d ePe n d o n the e o n fo rm a tio n s

o f a Po Pr o tein s
.

A s a r e su lt o f ap o Pr o te in e hr o m o Ph o r es in te r ae tio n
,

in the re
gi
o n o f

15 9 0一 16 5 0 em
一 1

co
r r es p o n d in g to the C 一C str etehin g in m e thin b r id g e s A 一 B a n d

C 一 D o f PX B a n d PC B
,

the v a r ia tio n o fthe re la tiv e in te n sity be tw e e n th e C 一C st r ete hin g

in b rid g e A 一 B a n d th a t in b r id g e C 一 D m a y r e fle e t th e li n e a r e x te n d in g d e g r e e o f the

te tr a Pyr r o lc hr o m o Ph o r e in va r io u s Ph ye o b iliPr o tein s (i
.

e
.

eycli e
,

sem iex ten d ed o r lin e a r e o n
-

fo rm a tio n )
.

T h e e o n fo rm a tio n 15 m o r e e x te n d e d
,
th e 兀

一

e le et ro n system o f e o
nj
u ga tio n

te tr a Pyr r o l r in g 15 m o r e d elo e a liz ed
.

T he r efo r e ,

the o v e rla P o f 兀e le c tr o n system be tw ee n

PC B s o r PX B s 15 la r g e r a n d the in ter a e tio n be tw ee n them 15 st r o n g e r
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