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Construction of spider silk functional platform via intein
trans-splicing

Senzhu Lin !, Gefei Chen'?, and Qing Meng1

1 Institute of Biological Sciences and Biotechnology, Donghua University, Shanghai 201620, China
2 Center for Alzheimer Research, Karolinska Institute, Stockholm 14157, Sweden

Abstract: To provide technical support for spider silk functional modification, we developed a simple and efficient
functional platform via intein trans-splicing. Small ubiquitin-related modifier protein (SUMO) was fused to the
recombinant spider silk protein (W2CT) by peptide bond via SO split intein Ssp DnaB trans-splicing, resulting in a protein
SUMOW2CT. However, incorporation of exogenous protein led to mechanical property defect and lower fiber yield, and
also slowed down the fiber assembly velocity but no obvious differences in supercontraction and chemical resistance when
compared with fibers from W2CT (W). SUMO protease digestion showed positive results on the fibers, indicating that the
SUMO protein kept its native conformation and bioactive. Above all, this work provides a technical support for spider silk

high simply and efficient functionalized modification.

Keywords: recombinant spider silk, split intein, functionalized modification, recombinant aciniform silk protein, small

ubiquitin-related modifier

[1-3] [3,6]
[4.7] (8] [91

[10]

[11]

[4,12-13]

[4,14-19]

@ 010-64807509 P{ cjb@im.ac.cn



1706 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech December 25,2016 Vol.32 No.12

[20-21]

[22-27]

[28]

Argiope trifasciata
C

(W2CT)
[17]

12 kDa
(Small ubiquitin-related
modifier SUMO)
Ssp DnaB S0

http://journals.im.ac.cn/cjben

12 kDa
N
SUMO
1 MR5FE

1.1 m=EMME. REURBREARAR
TR
BSa | BfuA 1

SUMO
W2CT BSal BfuAl
(Fermentas ) T4DNA
(Fermentas )
pERBnH pEHRBc (
2 BSal BfuAl
6 His ( H ) Ssp DnaB SO
N C )
pEURBnH pEHRBcW2CT
SUMORBnH HRBcW2CT
(D
BL21 DE3 (Novagen)
37 C Ago0 0.8
0.8 mmol/L  IPTG 25°C
7 500 r/min 5 min
(50 mmol/L NaH,PO, pH 8.0 300 mmol/L
NaCl) 90
5s(JY92-11
) C
HRBcW2CT N
SUMORBnH HRBcW2CT



Wl S EERENSTNSBLELTANRY

.............

-----------

..........
ot

o

...........................
-------
.
o

Vector pERBnH L : pEHRBc =
.......
Bsa | BfuA I Bsa I BfuA I
sl ) B v
Plasmid ™., pEURBnH pEHRBcW2CT
S ISUMO SIRBalL Y e i { HRBe| wact [
v \/
Precursor SUMO RBnH< <HRBc W2CT
Trans-splicing
A/
SUMO | W2CT RBnH< <HRBc
64 kDa 11 kDa 6 kDa
1 FRHHE. EAREMRATETEE
Fig. 1 Flow chart for plasmid construction, protein expression and split intein trans-splicing.
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Fig. 2 Comparison Analysis on different silk protein

functionalized methods. (A) Silk protein fused with
active protein by genetical method. (B) Silk protein

functionalized via SO split intein trans-splicing.
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Fig. 3 Comparison analysis on different silk protein functionalized methods. (A) Silk protein fused with active
protein by genetical method. (B) Silk protein functionalized via SO split intein trans-splicing.
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Fig. 4 Recombinant spider silk functionalized by

SUMO via intein trans splicing. M: marker; 1: mixture

contains N-precursor protein (SUMORBnH-Beads) and Ni-NTA
C-precursor protein (B.ea?ds-HRBc.WZCT); 2: splicing W2CT (5 A-E)
product from trans-splicing reaction; 3: flow though

from Ni-NTA beads (SUMOW?2CT). SUMOW2CT ( 5 F-J))
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Fig. 5 Fiber assembling ability analysis. (A-E) W
fibers formed from protein W2CT. (F-Z) UW fibers
formed from protein SUMOW2CT. Protein was added
to the 1 mL centrifuge tube and fixed on rotor with a
speed of 20 r/min for 0 h (A, F); 2 h (B, G); 4 h (C, H);
6 h (D, 1); 24 h (E, J).
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Fig. 6 Quantity analysis by SDS-PAGE gel. M:
marker; lane 1 and lane 2 are samples from W and UW
fibers receptivity.
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Fig. 7 SUMO protease digestion result was analyzed
by SDS-PAGE gel. M: marker; 1: fibers before mixing
with SUMO protease; 2: fibers mixed with SUMO
protease for 4 h; 3: buffer extracting from fibers’
leaching; 4: protein solution SUMO-W2CT before
mixing with SUMO protease; 5: protein solution
SUMO-W2CT mixed with SUMO protease for 4 h.
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Fig. 8 Observation under light microscope (scare
bar=50 um). A,C are fibers self- assemble in centrifuge
tube, while B and D are fiber drawn by hand, the
shadow is 2% SDS solution.
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Fig. 9 Mechanical property of represent fibers.
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