Polyglycine,Poly L alanine

a B
(4000 600cm ) polyglycine,poly L alanine
main chain A. polyglycine
polyglcine £00-CHp=NHIn ¢ po Iy —
peptides
poly L alanine polyglycine
TFA DCA
225,grating, IR S 700 B (Extended)
200cm polyglycine LiBr
TFA 3
polyglycine poly
glycine
polyglycine
OH O C
polyglycine

531



10

pohyglycine I polyglycine H Assingment
3295m"" 3290m”" Amide A
3075~ 30907 Amide B
29777 CH2::-0 Bonded CHE2 atr
29207 29% 5~ CH2 str
2850~ 2850~ ”
28057 CH2+0 Bonded CH2 str
16257 16407 TIF I
15207 15507 TINF I
14327 143927 CH2 Bend
T 1414 CH2:-0 Bonded. CH2 Bend
10157 1027 ~G¥y, skelt
905 (?>
7087 750 TIF OV
698
573
217~ 363
1367 265

C polyglycine poly L alanine Mixture 1 1
Co polywer 1 1

polyglycine Mixture
1 interaction
polyglycine polyglycine Extevded poly L alanine a
B poly L alanine qHB Co polywer
poly L alanine  £CO—CH—NH3 »#EER polyglycine poly L
polyglycine alanine f
poly L alanine o  helix
(Extended)
chainvibration Right handed a
helical form left handed o helical Segment
form Figl
2 poly L alanine
a B D
924cm, 966cm 3
Elliott a poly L alanine

924,966cm B poly L alanine polyglycin



2 Poly L alanine a b

i) B #
290m™" 24 4em~1
3307 o) 2987
3757 8) 3057
5287 (8) 4257 ERLS8)DF— 2L B
6157 (Br.s) 4377
6577 8) 5797
6907 W) 057
7727 w 6627
890~ ) 6887
9057 () 741«
1048~ ®) 830~
11057~ ) 890~
1165~ 8) 905~ B OMZEERY ARV
12707 - (8) 924
130567 ) 9647 5]
1047~ M} B 0% . B EKRT 2
1105~ w
11657
12207
12707 Br " ELEn
1305~

~700

& Iy i

2

Transmission

700 500 300
Figl Copolyuer (gly:L alan 1:1)

From ACN solution

—

100Qcm

11



12

200(%)

amorphous

Try Ser 0

Main chain conformation

Fig

3
240cm (W) 930cm(W)
265 W) 975cm(W)
335 (M) 1015cm(M)
550  (S) 1065 (S)
650  (S,Br) 1130 (M)
720 (S) 1170 (M)
800 (M) 1200 (S)
830 (M) 1230 (S)
905 (W) 1330 (S)

o™

Fig 2 (Film)

Far in frared spectra of

Bombyx mori

E
Fig3 4
o poly L alanine
a 924,966cm
Elliott
B
B
CO...NH
polyglycinepoly L
alanine

Main chain

-y 900 soe 700 s00 500 100 100 200
—a

Fig 3
(Film) Far infrared spectra
of Wildsilk

4
270cm 905cm
290 1048
330 1105
377 1130
528 1170
620 1200
660 1265
720 1330
800 1380

890

B



13

Main chain

M747 240X 5CEZETI VBR(H1s @ ))%S side chain side chain
BALTUSHEN DL 5 e 502\ 5 B 2D Main chain interaction
HEBILIEBHABALLELETH 7 JBROMESE,
XxznoDBEFIEFC IO TRABEREI NS, TT
CELDALLEDTCT I /BOEFH 26 2« L2
fe) =—0ElEh, FnHDConformation
LI HEZ T 5, FlrE4€Gly—L—pol y—
L-Hyp ro Jns€Gly—peo—Gly>n,€Gly— Warwicker X
pro—Ala) n FOMELHETHpoly triple Bombyx wori Authera mylitta Ana phe
peptides Xa7—7>0MmM&ETriple ch— moloneyi
ain helix %ﬁ?éa%%éhfmé? L 3
LZNTH=ED 73 JBRIRAE L BFIR TS 3
PEIC X DBEIEHL HU, LarL@r 175 4v0
I CBELDTI VBYEEENBEELTI VBOH
Al %B%], side chain M®dinteraction
NIV BEHELIE Do
HW7A7 04 Y BRI L ARTBED 7 JBThHD S &
LC—~C—ND< NBLEE YL %, (Figd)

CH3

AN
N—H-- Fig4
: /
Ve 2 g =0 = structure
N\ ¢ silk fibroin
c\H
/
“H—~N
\
C=Q e
¥
TIi=Y E—~C—C—H
N
N—H-
)] 0 4
<Y ~0=0
N
C—C—0H
/
 FRYY --H-—N\ ,
c—oc c=0-
50=0x \c— —;,
c—c/ AN
_H-..

N



CH3CH2—, CH3CH2.CH2—, OHS—g‘ggOHZ
—, CH3CH2CH2CH2—,: OHB—'ggé;) BHo—#
DOREY —L—RUOKEY) —DL—-CA—~T I /BRDORY <=—
DNy A—hel ixk FEHLTCD, ZLTAZ/
— MBI E DT ..m—lp%ecm—lm&}aﬁyv
BRUOFOMHOLTHrDEE 7 Mipoly—L—al
anime DS EEECRETS 0T, side
chain®interaction WRHAT > DLEZLD
%o i, side chainf®d interaction T
T3 JBOEFIEFCL>TEBELELRVBEEL
K2 BB R, 1(O=N), t (BN, t (C=0)DF

BEEEEL F,

1400 1300 1200 1100

Fig.5. Amide  Band of Bombyx mori and wild silk

-——  Wild silk (Film)

»»»»»»»» Wild silk (Methanol treatment)

Bombyx mori (Film)

———— Bombyx mori (Methanol treatment)

12000cm
Figd
1230cm
Main chain
—— side chain
interaction
o side

chain Interaction side chain Main chain
interaction

side group  dipol

Main
chain «
Kr imw
1967
No.5.11.1967
13

1967

Bamford,C.H.et "Nature" 176
396 (1955)

Ramachandran.G.N.et "Biochim,biophys.
Acta" 109,314 (1965)
S.Krimm,and, T.ReBane
International Synposium of Conformation
of Biopolymer (1967,Madras,india)."
conformation of Biopolymers" Academic
press 1967 ol 2.439



10

1
12

13

14

S.Kr imm,Seventh international
Congress of Biochemistry 1967
et."Conformation of Biopolymer"
Vol.2.557.1967
Elliott.A.and B.R.Malcoin "Trans,far,Soc"
52.528 (1955)
et
1967
1956
Andrreva.N.S.et International Synposium
on Conformation of Biopolymers.1967.Madras
Goodman.M.
1968
Warwicker.J.O "Trans Faraday,soc."

554 (1956)

Far infrared studies of silk

fibroin

The far infrared spectra of

polyglycine, poly L alanine,poly

glycine poly L alanine mix and

copolymer.hombyx mori,and wild

silk fibroin were measured in the

region below 800cm, As aresult,

far infrared region indicates

that two fibroin,that is,bombyx

mori and wild silk fibroins,have

also a helicalcomformatioin, in spite

of infrared spectra'’s difference

between bombyx mori and silk.

which can very reasonalle be

as singned to interaction of side

chain groups.
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