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Preparation and Characterization of Sulfated Fibroin

Dae-Cheol Jeong, Shin-Young Lee, and Won Hur*

Department of Bioengineering and Technology, Kangwon National University, Gangwon 200-271, Korea

Abstract Silk fibroin is a structural protein from Bombyx mori and can be sulfated to provide biofunctional polypeptides
showing antiviral and anticoagulating activities. However, the sulfated fibroins have not been characterized
enough to present their compositions and structures. In this report, sulfation reaction was investigated by
varying the reaction temperature and sulfuric acid concentration and analysis of the resulting peptides were
carried out. The degree of sulfation was proportion to sulfuric acid concentration but the maximum product
yield was obtained at 60°C and 5% of sulfuric acid concentration. FT-IR spectrum, UV absorption and NMR
spectrum support that o-sulfate ester was formed at the hydroxyl group of serine and tyrosine residues. Size
exclusion chromatography identified that sulfated fibroin was composed of a highly hydrolyzed polypeptide
mixtures and peptides of relatively higher molecular weight.

Keywords: fibroin, sulfation, sulfated fibroin

B 212 ol (Bombyx mori)e] X|ol|A Y4k
He A9 S471ES FA3F= antiparallel B-sheet2]
TZE 7HAE 284 didoltt [1]. 9 HEQ1S heavy
chain, light chain & P25 Thd g FAxlo] glom, o]F
B 219 g3 X}A|SH= heavy chaine =24, L&}
d 3 Ado] RiEEE A48 995 I8k 11719 =H
QA FZF Fat P C-Ue N-gee] vgdgA] gdoz 414
Hof glon e Tz vlwste] vl F7)7F 2R
obp|=aiel 24, dEhd B Aljle] 24 Hlgo] oF 86%
2 o9 =0t 2] 7= TER] pHER1E Qe =
& BAE AR E O] ARG do] 1A CH [3] A=
HjYH8715 TSt FEAIESAS SXNTIAL [4] AE
HjF JA| ARAZ AREH [5] 2EE A S vE
o] v EeS Alzshs A= ks o [6]. Yobrt
B2 &7 FVE TR ThE] Aol ME
o] FAol| B2 FAL[7] 7|EZE|ALF O R 728t T]H

*Corresponding author
Tel: +82-33-250-6276, Fax: +82-33-243-6350
e-mail: wonhur@kangwon.ac.kr

= no]gfo] F2) oA 2 [11]1S YeRHAE o)2lo=
ARl AR FA1E =Yste Aol 5A4S sl
A7171% SFATE [12]. A&3E vie} o] 37 7F =%
JH 2918 gt 715AS XAl = diske] 3
717} E9Eo] wslEe vB 2l thek Bx} FEolA
o] W3}l 2 wkg 2ol 3t Al tigk Rales Zolr
7] L) wEhA B Ao 7R8skE A FEELld)
ANE EQshs WS 2AS 2elste] 3t =
B FBZAS AF3)aL o)F A5k e =Y A=,
vjH 29 Jelo|=o] 3}ta M3}l T o] A oA ke
7lrEsfol odr BExjeko] RByol WHils ARSI

HE Y
M B

E Ao A= FineCo., Ltd. (Chonchon, Korea)oll 4]



KSBB Journal 459

e Tz A DBES ARSI A4
FrRe ere] d8dd 7HESAE W (131
A W] AT} T ATA1F] Ao FARES vt
UEF 589 03% (wv)oll IA & 71dste] Agale
AAsL FJFate] AR F B CaClyH,O 8
50%°1 T3ty 7183121712 Molecular weight cut-off
(MWCO)7} 10 kDaSl F42Hs A8 CaCLE A7}
o] AzHAck

Ol

4712] =g B8

A2 FBZ] Al FAE =Ystr] flske] 314
3 g INRAL ZHolm shdse] Fare g
&} Al SR o]&dt WhES WPAFTE At
9] W& 0.4 g0 ¥|H 23S F2kgel 20 mLo Ho|1
Feszoln LEE YFH FAN7EA 247 B

2tk W% NaOHE H7Fste] wkg-oo] pH7} 7
StAl7]aL v ¥k B84 9B =EQ]

299 (Dialysis tubing #21-152-9, MWCO 3500, Fisher
Scientific, UK)S AR&-3te] 5AIF ¢t S/ &4
38] wASHAAM AASITE olF FAAZ] (FD8S0S,
IIshin Lab, Korea)S o]-&3le] 277} =€ ¥8
2 (FTHENE A FEHE S FEE

Ashe.

HHIZRIO0 R HE] dojzl hkaHER] Agof 4]
7} =]HA=A] &2lshr] 918k FTIR (FT/IR-3000,
Bio-rad, Cambridge, USA)Z Z ]G Golre] 23
ERS S5t vlusdnh 283 A5 ZF 10 mg
< 1 mL9 D;0 solution®] =< & 600 MHz NMR
(Bruker Avance, NMR-Bruker, Germany)< ©]-83}¢]
HH=l W k- HHIZl FAA I AHERHS
A8

B2l W skaBuEl Alge] EAEF FXE Uo}
R7] $J8] HPLC (MP30 System, Younglin, Korea)S ©]-&
3] gel permeation chromatography (GPC)E AT
AREE Zde BERH 971 250-28,000 Dagl Macrosphere
GPC 60A (300 x 7.5 mm, Alltech, USA)°]aL o]54HS
20 mM Tris 589 (pH 7.0)2 AFE-3t4] 1.0 mL/min
o] §&o 7 AT UV detector (model 930, Waters,
USA)E ARE3} 240 nmelld F8EE S7g3I0t) AR
Exlg #2528 7} blue dextran (2000 kDa), alcohol
dehydrogenase (150 kDa), albumin (66 kDa), papain (23 kDa),
cytochrome C (12.4 kDa), aprotinin (6.5 kDa) 2 ampicillin
(371 Da)°|ick

2717 =99 3B 2018 A%317] 98k 2.5, 5, 10
2 20%2] A+ gl 0.4 go] FBZS T3k 70C
ol A 2A17F Fet 7FEske] HRSA]Z] & NaOHZE F3HA A
i3-S TEaITE 47te] g wkgdo g RE FE
A% %022, 02, 0.15 2 0.152 g¢] AXABE 3|58}
At webA vk 82 ko) TRt 7P B 2.5%9]
BFrkgalo) A 55% (wiw)Z 7FE Eokow ghate] wxv)
20% = Z7VePH 82 38% (wiw)7HA ZAEkdch 2t
AlZe =YE S ER1EH] fiste] ZBER1e 7}
zZre] Al 9] Aol &3 ~HEHS A (Fig. 1).
2.5% Alge] mHg2le] F33 A~HEH HISIY 5%, 10%
2 20%2] ABAAE 1109 2L 1141 em™ oA 23+ &3
S YIS 283 10% o)) ibsmolA] Alzd
F-mHEQ A|FE 997 cm oA £33 JERATH
vl 1238, 1516, 1645 2 3300 cm” F29] F4EE= ALE-
B k] Frol Higlsle] 7hastnk

1.2
1109 (Peak I) Sulfuric acid
L S 2.5%
— -5%
i - =10%
08} :
g B e 20%
& it Fibroin
2 06} =
e} HH
7] I
< it
41 b 1510 1657
02} ;/ | 3300 (Peak Il)
v
Rl
o BJ \ N
800 1300 1800 2300 2800 3300 3800

Wave number (cm')

Fig. 1. FTIR spectra of fibroin and the sulfated fibroin samples
prepared using varying sulfuric acid concentration at 70°C.
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Fig. 2. Recovery yield of the sulfated fibroin prepared from
regenerated fibroin under varying concentration of sulfuric
acid at 50, 60 and 70°C.
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Fig. 3. The fractions of peak | in the range between 1200 and
1060 cm™ and of peak Il between 3500 and 2500 cm”
under varying concentration of sulfuric acid at 50, 60
and 70C.
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Fig. 4. H NMR spectra of fibroin and the sulfated fibroin samples
prepared using (a) 5% and (b) 20% sulfuric acid.
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Fig. 5. Gel permeation chromatogram of fibroin and the sulfated
fibroin samples prepared using varying levels of sulfuric
acid.
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