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Abstract

Purpose: To prepare a silk fibroin scaffold with grooved structure modified by REDV polypeptide.
Method: A silk fibroin film was prepared on a PDMS film containing a 30-micron groove structure
and rolled into a tube. The REDV polypeptide is covalently attached to the surface of the silk fi-
broin graft for modification by dopamine modification. Scanning electron microscope was used to
observe the micro morphology of the inner surface, and the electronic universal test (TFW-58)
machine was used to detect the changes in the mechanical properties of the silk fibroin scaffold
modified with REDV polypeptide. RSC96 cells were planted on the inner surface of the silk fibroin
scaffold for 1 - 3 days, and the influence of the groove structure on the inner surface of the silk fi-
broin scaffold on cell growth was observed. CCK-8 (cell counting Kit-8) assay was used to detect
the proliferation of RSC96 cells on the surface of silk fibroin grafts. SD rats were used to prepare
sciatic nerve injury models. Silk fibroin catheters (SF), grooved silk fibroin catheters (TOPOLOGY),
REDV polypeptide modified silk fibroin catheters (REDV), REDV modified silk fibroin catheters
with grooved structure (TOPOLOGY/REDV) were used to perform bridge repair. 12 weeks after
the operation, the target muscle wet weight ratio and the longitudinal section of the transplanted
sciatic nerve were measured by immunofluorescence staining. Results: Scanning electron micro-
scopy showed that both the TOPOLOGY group and the TOPOLOGY/REDV group had a uniform groove
structure; the mechanical test results showed that the mechanical properties of the silk fibroin
scaffold modified with REDV polypeptides had been improved; RSC96 cells and silk fibroin grafts
were co-cultured, and it was found that the groove structure on the surface of the grafts had a
guiding effect on the growth of cells; CCK-8 cell viability test showed that the silk fibroin scaffold
modified by REDV polypeptide is more biological than simple silk fibroin scaffold. The CCK-8 cell
viability test showed that the silk fibroin scaffold modified by REDV polypeptide has improved
biocompatibility compared with the pure silk fibroin scaffold; the target muscle restored wet weight
ratio and sciatic nerve longitudinal section immunofluorescence staining results 12 weeks after
operation, which shows that the silk fibroin scaffold modifies with REDV polypeptide and has a
grooved structure that can promote the adhesion and growth of cells and the repair of damaged
nerves. Conclusion: REDV polypeptide modified silk fibroin scaffold with groove structure has
good biocompatibility, promotes cell adhesion and growth tendency, and provides a new applica-
tion for silk fibroin in the field of nerve injury and regeneration.
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% UG SER LR 25 2 W B TG 2 1, T3 i R 4 R R 26 B e [ 141

TE S AR AR TN N2 LA/ 5 JSOR B A 420 37 (0 0 A 3 2 A W 52 {4 L Py — e s o IfL 8 N B2 40
M AT R R 9 CS5 XA & Arg-Glu-Asp-Val (REDV)AKJF 1, 1%/ 51 3215 A Bz 40 M 7044 )26 T Bt 25
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2. SCGERSY
2.1. BEZERNPIE

2.1.1. £FRREAR
50 g ez (W H FE @Al ISR 22 H AR AR, BT 2000 ml 5% (wt/vol)BRER YA H & 30 min,
B IR, WML Ay 22 B 38 X KT

2.1.2. £FNBWE. B FT

W 22 B 1 22 2 F = 0 iR (TE K &AL . TE/AK Ol =28/K =1:1.297:1.068) 80°C /KB iA iRk,
$E 40 min, FENBEH (> TEHILE 12,000~14,000 Da), #EH =K. B L RIBER T AET IR
T

2.2, £FEHESENHE

22.1. £FRHENHE
0.20 g R T2 REEEMAE | mL SHEAREEE. T 50%20d 100 H i /a8 B8 NaCl kL, £
&), BT EA 30 OKVAREZE (1) PDMS B b, KTz 21, FIRIE T IoK ZBEH 5 h MR,

222, =B ENEHIE
HASVE 42 Z T = 78Kk, EREE. FIEAN 2 mm B PSEE B 22 25 5 iR
B, I L RE AN RN EEERCK B T A REE, 60 CHLT I E T I /K 2R 2 he

2.2.3. ZEREMMHERE REDV SRk

B B 1T () 42 R S IR I AE T 1 22 BRI T (Tris 22003, pH =8.5) 24 h, FHI/KREHEE, HE
KT, ZEREMENLESEET REDV Z K100 ml /KRB0 0.1 ¢ REDV 2 B F M 7 h,
PELZ BRI RS REDV 2L R SE . LR SENM: ZREAYTYSF). BAMBERTL
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= H 3 (TOPOLOGY) % JIk et 22 3% 4 H SO 20 (REDV) . 2 ik ek HR V4 # 45 /) 1) 22 38 iR
(TOPOLOGY/REDV),

23. £ZRBENRIE

2.3.1. FHEBEME(SEM)
KRBT RS, 3 % 4 mm K/DPIHORERE, W4, HSHEREERYE L Tmiean, HETH
Fi T S N SRR R I O S 25 44

23.2. HEFMRE

KHRLAFRI R A [F 77 22 3 B HEAT T2 MEREN 2 « RHRIRAE PBS W 22 31 38 AU
RSN E L R FE L, BHEDWE 3 ADPATR, R R R ITA B R A BT sl
(TEW-58)HEATHE b (A AL AR 1SS, RIS AR E DY 10 mm/min. N7y - NiAR fH 26 A147 FRA B 22
TR Z WA, MES AU, BRSO E, R ERME, WRMKER, P,
Joxt Al 5 LA e AR BE A R, SR R B B 2 I N T - ARl 2o TR ) - AR b 26 IR 46 8 73
R HAR 2 I R .

2.4. YHBEISELG

24.1. PR E R B RS S

i 2 ZREMPIRAT 75%IR TR, KV 5 RZFRITHY, SEAMIST 2 h, ERPRMESR R L,
BT 24 FUBFLIE .RSCI6 AIMIOK BT HEGUM) 2E 57 10% K32 L35 (FBS)- 1% % % % 75 % % (PS) ) DMEM
HFRil, BT 37C AR AR K .

2.4.2. RS

3 0.25%MREFH 1L RSC6 4, SRIFANAME, KL 3 x 107/FLF T 24 FLAR AN A RER T, i
T 37°C MRS FRFE R R 2 K, B CCKS8 i 7ll(Beyotime Biotechnology)-5 4 i 3% 7=k 1% 1 1:10 (I
BIMZE AR EFL, 37 CHRFEMITE 4 h, M HBGHROCGNE HAE 450 nm AL OD E(ROGEE) . H A4 fis /)
[ERlin - N Wik

YIHIE 77 3 H (%) = [A(SRE) — ACZ FDV[AGTHIR) — A(%FA)] x 100%

ACER): KT SRR 4 M T CCK-8 iX71#F & J5 Firillf5 /¥ OD {8

ACHIR): TESCZEARL, AIARAE SE AR ARk R R 5 CCK-8 WRIIF & 5 BTl A3 1 OD {8

A(ZEA): TAIHI 4 F#E S CCK-8 W7 & o Frill 51 oD {i

2.4.3. YAREHSE14ESEIE

H 0.25%BERE N b BT 3R15 1) RSCI6 AR LA 2 x 107/4LF T 24 FLIR A FIATEL B, JiE T 37°CHS
FefaH, H9E 1~5 K, W1 d, 5 d AT RN E S te . R RIS 1 h Aid R
B8, PBSIHIE IR, BOGE AW . SRS N RN E M R L i ROIRES .

2.5. FHHISCIE

30 A SD KRBENL AL, B4 (Untreated). [ 1A2H(Control). 22 3 5K 137 28 41(SF) . HL 744t
22 Z SR H(TOPOLOGY) REDV £ JIkE 122 3 85 H S 2L 4H(REDV) REDV &40 H HVAME 258 22 3%
AL (TOPOLOGY/REDV), HEAT K B AL I E SRS A Y (1 1) % K BRI s v B 52 6 IR IR 77) (B
IREE 424 ¢, KEAEE 85 g, KEWZHN17.72 g, T/KLEE 285 ml, N ¥ 676 ml, —7%/K 1039 ml ¥
fEHIAS), RIS X 2R e AT BB AL, MUKV, BREEALEME, WEL 1 oem FAEME, B0
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BB s ol 5 FE WIS, HAESNINSSME . EHRETR 12 w FEHT OIEREE, IE TRk
P — MR AR ML, BT 4%2 BEREERTEE 24 he BUGH KR EHIZIL AT, 5> BIFRE,
RIEA LT USRARENVEEL: FEVEER =m srmen/m esweno

2.6. RIETRNARE

NTIEE 12 w ARG K R AL B FZ K SR, K54 4% % T [ 5 A AR MK B T 5% 10%
30% I RERA TR IR 24 h BRFEILK, AT OKER DI Al ie e Ju . 4% NF (Neurofilament-L (DA2)
Mouse mAb)F! S100 (S100 Beta Rabbit Polyclonal Antibody)fF N—HiRk7 43 AR iCH R AEER, T 4°CH
Eirh it %, PBS IEPE =K —PiHliEH Goat Anti-Mouse IgG H&L (Alexa Fluor 488) preadsorbed.
Goat Anti-Rabbit IgG H&L (Cy3) preadsorbed i3], 37°C 44 2 h, PBS & ¥t = ¥X; Hoechst ik 5f/4% %% 15 min,
FEER A RN N LSS A B ph 2 15 05 AL e iR It o
3. ZR5WR
3.1. £RSENHTBER

AR AR WE LR FENRAMNIES . SEE LA, & FEHN R NALE.
Hh 2 RIE AL HUA(SF) 5 2 kst 22 R E AR (REDV) N R T LA 451, RO HZHIE 1A,
K 1B). @RMEWMELNIEE, BAWREEMT 2R E A A (TOPOLOGY)M REDV &4 H B A V44

ZE R 42 3 B A 34 ZH(TOPOLOGY/RED V) P 35 1HI F4737 B mJ L 171 B — S A B (v A sk (151 1C, 1
1D).

Figure 1. SEM image of inner surface of silk fibroin graft; A. SF;
B.REDV; C. TOPOLOGY; D. TOPOLOGY/REDV

1. £EBEYARET SEM B, A. £E5E4H; B. REDV Zik
IR ESER; C. RSl ESEE; D. REDV S
BEAEEmnLeESER

3.2. NEREMR
LT RERL L 223K T8 A I RAE R, ] TRy - AR AR . 22 F R SR R
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(7.803 £ 0.922 MPa) < REDV % K&l 22 F 85 1 SC 42 4H(8.296 + 4.477 MPa) < HyA g b 2 R B F S 3R
(8.858 + 1.423 MPa) < REDV % [IKM&11f H RV 2544 1) 22 35 B 1 3 5E(9.049 + 1.434 MPa) (4] 2B). SF 3¢ 4¢
41, REDV %4, TOPOLOGY % %4H. TOPOLOGY/REDV 3¢ 414 K58 5 73 54 1.657 £0.539 N.
1.614+£0.766 N\ 1.441 £ 0.377 N 1.426 £ 0.562 N, Z&5 515735059 0.453 £0.086 N, 0.379 +0.099 N,
0.225+0.063 N, 0.211+0.027 N, S5 R, SRS S 50 B AP 8 5 B A R %

(Bl 2C, K 2D).
3.3. 4RSS

RSC96 AHAF I T EIHR IR 1| KSR G, MR AR, TSR0 e
BRI R —RIE, WIEMWEERIALE, R\MIE RS RIF: s 5 K KaEm, BT
W S5 00 45 3 41 o 78 HL AT Y R 45 4 () TOPOLOGY 41 % TOPOLOGY/REDV 4136 [ 1S 35 VA i 45 44 A= K (14 3
3d. & 3g. & 3h),
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Figure 2. Mechanical characterization of silk fibroin
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Figure 3. Cytoskeleton staining of photopeptide. The scale is 100 pm
3. REIFRAMAEEREE, FERHA 100 FK

3.4. HpaEY

fFEH cck8 Wl & 40 L 7E 25 kLR T AR K S BE R L, MERE4H AR /£ SF. REDV. TOPOLOGY .
TOPOLOGY/REDV % #2235 A S8 L AEK P RN 4B E 71 5 43 L2 58 1.096 £ 0.007. 1.214 £ 0.134.
1.218£0.099. 1.303+0.155, ¥WkF T EHSELE 4), SARGRE AT EEEZER.

1.5

Percentage of cell viability (%)

Figure 4. Percentage of cell viability of 2 d
E4.2d MEENE S

3.5. Bh4IsCIE

KFH SD K RALE B, il 5 fios, @RAMESEEYET FAREE 10 mm KRASHG. K
JE 12w, SHHERZVL. BRRTAE E LTI &, E A2 (control). 22 F 8 X 4E41(SF). REDV Bl %
EATIRH(REDV), HIGRE S5 122 2 5 32 4840 (TOPOLOGY). REDV 1&4fi H B M4 M 22 KB A %
2870 (TOPOLOGY/RED V) i WL 5 Eb 435314 0.558 + 0.074.0.199 £ 0.036+ 0.242 £ 0.038.0.179 £ 0.0041
0.407 + 0.034, HERZNLIE E 2R 43 5115 0.510 + 0.058.0.167 + 0.025.0.212 £ 0.047.0.149 + 0.038.0.312 + 0.080
(M. 6), SF 4. REDV #l. TOPOLOGY #l5 H&KRATHIRE L2 R B A G it %= (P < 0.01),
TOPOLOGY/REDV A EAT IR E L5 BARLAHEL 2 RIS i 2 (P > 0.05). &SRR E L
HEEHAMI, Z5BAGH5E (P <0.05).
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Figure 5. Silk fibroin catheter graft
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Figure 6. The wet weight ratio of tibialis anterior muscle and gastrocnemius muscle 12

weeks after operation (*P < 0.05)
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3.6. BRIEFHRE

RJG 12W ALE LB T VKR Fr, (ERFIZE. BERSARICH) NF. S100 T 9 sdegeta, Hr
NF PBHPEFRAE SR ARl ek (a7 o, S100 BHPEMIBERI B bR i AL, MRIEYL s FrT g s
PEE A A R # B — B OB IR (B Te-t)e UL RZHAH 2 R M AR 1 105 1 45 T A 1 R0 SR (TR
e-h)1E ARG K AR, REDV 41 (I i-1) &% TOPOLOGY #41(H m-n)3Z it 4 3 K 5 &8 A, TOPOLOGY/REDV

SCRATEk OAFAE (K g-t) A A5 R 5 B AEBE R A0 AR KRS 5 BARALAR L.
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Figure 7. Twelve weeks after surgery, the sciatic nerve of rats was cut vertically, and NF,
S100 and Hoechst33342 were stained with immunofluorescence markers. The scale is 200 pm
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LR E AR HRT RS BB Z AWML —, A RBRD 7T EACRAEMMENL
4, kRt REEIU Rl MAh, R\ RGN, e DHES MR A e 21].

Z B B E I B R G, L REEAE TR AR I A A R E R R 2 B R . &
Z ChERe et AR b, B RAFAAEIRE A, B R 2 BB S b iz R T & 28469
OB SO AR T HEAT 2R [22] (23] SRR B 2 1 22 3R R RO N e, PRIl fE 22 R R A AR AR
YRR A OR 2 R 3R IERE REDV 2k, AIMIEENE Y b2 2 R A H 1. TR
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