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ABSTRACT

As a condition for obtaining the silk I type crystal that has stability and high reproducibility,
after dissolving silk fibroin crystalline part (Fcp), the changes of recrystallized crystal structure
according to dialytic pH were examied by x-ray diffraction and differential thermal analysis.
The Fcp was obtained from the aqueous solution of silk fibroin enzymatic proteolyzed by
chymotrypsin. The crystal structure of Fcp showed silk II type. When the Fcp was dissolved
by 10M LiBr aqueous solution, the Fcpl showed the silk II type at pH9. However, besides the
silk II type, the silk I type structure begins to appear at pH8 and only the silk I type structure
was found below pH6. On the other hand, the Fcp2 that calcium chloride was used in the
dissolution found only the silk I type crystal structure below pHS.

Key words : Silk fibroin, Dialysis, Silk II type, Silk I type, Proteolysis

"

FKEHpfibroinoll &= Z5ES Silkk 1T T3} #405Esh
Silk T #le] Frix] sk fefesta dot. Silk 11
T2 antiparallel chain pleated sheetff#i&7} JAo] =
o] glv}(Marsh er. al., 1955). o] &+ fafibroin 7
7} MAE AR ATl viedElel#] NHike}
CO¥% AlolellA TR KFEHEASZE o] Fo1%] sheet
Abe] g TRsh ol sheet: amionff 15k
ape} o] 332 JFHRCZ FelA 9lel. g, Silk 1
gL gloide 2 B TERE o= H3EE Sl
olsl A2 vk BtrF s sl oFF] sk
2] ok QJUhNA - BN, 1968; Ak ., 1968). ©)
Silk I AutEie] f7E7} ARAIS] o) FoiR]A] da Sl
shte] JFR- Silk 1 TS SUERRCH ) 5, 1972)
=2 JHEEEH 5, 1987; & 5, 1996)°) 23] 47
Silk 11 o2 §#f55}7] ool Adnmiikl2 e Y
o] X#alr{%e] Folal 4= §17] dFelc}

67

N S-(1968) Silk T 2] 42 ©hEs] fftiR
o] WA ut olj2} a-chymotrypsin 2.2 #ffibroin
o) ERLRINS e ¥ ERPRE s e A
o) o 4 qlrkar #iiEsksdct. it ffibroin2]
s aMEER 2] model® S0z 9] AHipolypeptide
3l poly L-(-Ala-Gly)2] i&#fiell o8l 213l {ba4el
thabol filiElol ™ QIChERI, 1983; Bl 5-, 1988).

K Ehell M= o] & 3] 71|19 dfilel] o) &k ikt
7R 71 Kidhitre] F-% Aifibroin®] BEEAIKS
figol el doixl ffibroindfdtEha-g AME-Sle] o]

MRS PRI sl AElEe] Ee
Silk 1 Hkde 2171 1% SIS Mafalarh,
Wee 5%

1. $8fibroin2] fHiK
H AR T2 Ao B sl A e K
BlS Ung %, F2 A5 81FE ARS-, 2l ROEAE



68 s

#sked sericing frEslodct. o o] KEERERE 23%

ot

2. #Bfibroinft&a8 4 (Fibroin Crystalline Part)i
ol Bsl

skl o2 fafibroindiiE 10 g2 10 M LiBrsk
B 200 miof] 40°Coll A SEZEHIARY 1%, [AIEe] &l
Aell MEEA Z ot o] KIAT-E cellulose tubeol] 277
pHSE FRkEqh ZKIKZ A 7217t iEMated sm v
2A BFES AASC o] Pel3l fibroin K
S pH7.8%2 ZA 3} 0.2 M phosphoric acid bufferro]]
A a-chymotrypsin 100 mg-2- ARR-3}o]  40°CoflA]
2405 BRIV S A A ERT). o) & Sl iiEst
o] dolal yhiholl 0.1 N Hel 200 miE 7}slo] sk
RFES (51EA1Z) vhg-, ke 4885 Eirslsd
o} SENTE R LSt aEES SR
o3l $y ALK I3} Feprlba )5 Fstaict.

3. 3FR0 U0] FEARLiEL:0] CIE &l as

Fepid®l 100 mgS 10 M LiBrkiai 10 mlol 52%
B8 A7) o5 cellulose tubeol] gl sEHT NS pH
T B SEUolE RS 9~40 W2 =
A& FigKkel hete] MR EMTellch AL RE
HELES S 5, gl 2l K
alkRe18}E Feplolet 35 F#lsldc}. wgh, Fepid
#¥Z CaCl,: C,H;OH : H,0 =1:2: 8 (molkt)?) iHE
EERE, 1970) 4 mid] 70°Col M 1A17F SER AR A
7l ebe, 919} e FHikhozshel Aozl frkatkhe]
8} Fep2elw 3hye Fglstgct.

4. X#REH

Xigmirdedie HAEEFE XhHr @Es
AHE-ERo] Ni filter24] 3 Cu-Kaffl (A=1.5421A)
& Abgsledch [AHFEIES Lave T a2 AL
sleiern] EI® 0.5 mm2] pinholed ARE-3lo] i
40kV, 15SmA 2 SpRFE Rsled dmssladct.

5. REBSHT(DTA)

Eile] TEEGHTHEE DT-28BE ARS-3sle] ]
sEStIch HIERERS 2 mgo R slelen] Ry
20°C/min, HIFEEGE 30-400CE b MEFEBES
BT ol A EEhtst ol o}

R Y g

L. Fepl0fl 01 E#fstik pHO REEMES] BRF%

AN F

68

Silk I

Fig. 1. X-ray diffraction patterns of Silk Il and Sikk | type
crystal.

Silk II

oA feF99) Silk 13} Silk I R%E S 2] X akres
-5 Fig. 1ol Veldigie). Silk I %Rl = FRtiE 4.
6A 2 43A2] 738} REP7E Vel Flo) HEgele.
w A EBERollA] ARl Fepitkle] iEEA S o5&
2702] R} vheh s Aoz R Silk T AYESLQL A
o] FEFE T}, rak, Silk Bkt Holl = Tfi 7.2A 2
4.5R2] 735} Fp7} vhehis Zlo] S 2ok

FEATNEe] pHE delste] st alklFepie] X
HArEiE-S Fig. 29} Fig. 3¢ vfebuiedch. Bt
el pHE 97 #esgr kel i 4.6A2)
4.3A9) 74k RA$7E vhehd Fepel atkle) 2ol silk
11 Rie) 5k S viebliQdet. e, pHBR 3k
3 akloll A Silk I TS H58ka) 4.6A0) R
& 7dspl vhehdl L oloat 43A9) bt ksl v}
gl 9lom] M2 e Silk | B Fufol ARES=
7.2A9) kgt KHE pebldct. pH7.5ellA] FsLE!
kel A = pHBZF 22 RS Yehi el o) iEfRA-
wiel pH7olAE Silk 11 %9 kit 2kad3s] glolA
Silk [ #12] Exlalal 72A%} 4.5A8] 7}5) Kfate]
kasaela pHOLIFell gleA = Silk T %2
F4371 A s] s Ao 256 Silk 1 7] 444,
g Vel BRLE A sl fadE B
S pHILI M 2 & 87} ol S o 5= 9lgdet.

iSRG BRI ") sl glox
2 LS kel diste] goEsaing et 2 4
#}Z Fig. 4ol vFehHglc}. Fig. 204 Silk 1 %] 44

wr&h

as]r,



Sik 1 3 AL a7

pH8 pH7.5

Fig. 2. X-ray diffraction patterns of Fcp1 dialyzed at
various pH values affer being dissolved with 10M LiBr
aqueous solution for 1h, in comparision with Fcp.
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Fig. 3. X-ray diffraction patterns of Fcp1 dialyzed at
various pH values affer being dissolved with 10 M LiBr
aqueous solution for 1h.
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Fig. 4. DTA thermograms of Fcp1 dialyzed at various
pH values after being dissolved with 10M LiBr aqueous
solution for 1h, in comparision with Fcp.
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Table 1. Changes in crystal structure of Fcpl dialyzed
at various pH values after being dissolved with 10 M
LiBr aqueous solution for th.

pH Crystal structure
4 silk 1
6 silk |
7 silk T + silk II
7.5 silk T + silk II
8 silk T + silk 11
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Fig. 5. X-ray diffraction patterns of Fcp2 dialyzed at various pH values offer being dissolved with CaCl2 at 70°C for 1h.
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Fig. 6. DTA thermograms of Fcp2 dialyzed at various
PH values aofter being dissolved with CaCl, at 70°C for
1h, in comparision with Fcp.
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Table 2. Changes in crystal sfructure of Fcp2 dialyzed
at various pH values after being dissolved with CaCl,
at 70°C for Ih.
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Fig. 7. X-ray diffraction pattrens of Fcp2 dialyzed at
PH10 affer being dissolved with CaCl, at 70°C for 1h
and 26h.
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Fig. 8. DTA thermograms of Fcp2 dialyzed ot pH10 oft-
er being dissolved with CaCl, at 70°C for 1h and 26h.
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