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Abstract

BACKGROUND: Self-assembling peptides, which allow for an optimal control over the scaffold structure and composition, are described as
the innovative tissue-engineered scaffolds in the field of biological medicine.

OBJECTIVE: To summarize the biological features of B-sheet self-assembling peptides and current research progress in the neural tissue
engineering.

METHODS: We took “B sheet, self-assembling peptide, hydrogel, neural stem cell, neural tissue engineering” as the key words in Chinese
and English, respectively, to retrieve the related literatures (2000-2017) from PubMed, CNKI, WanFang databases based on internet search.
RESULTS AND CONCLUSION: B-sheet self-assembling peptide, designed to function as an engineered mimic of the extra-cellular matrix
(ECM), may be used with as a medium to direct growth and axonal connection, promoting neural stem cells adhesion, migration, division,
outgrowth, neurogenesis and synaptogenesis. The self-assembling peptides RADA16, LDLK12, QL6 and their functionalized sequences have
been proven to be of good utility. As the excellent performance of inducing peripheral nerve regeneration, mediating spinal cord injury and
attenuating neuroinflammation, B-sheet self-assembling peptides have promising applications in the neural tissue engineering.

Subject headings: Protein Folding; Hydrogel; Neural Stem Cells; Tissue Engineering

Funding: the Key Project of Guizhou Provincial Science and Technology Department, No. LKZ[2013]01; the Natural Science Research
Project of Education Department of Guizhou Province, No. [2015]418

0 35I& Introduction self-assembling peptide, hydrogel, neural stem cell,
SFHEER ARRTERALENINE, EREI  neural tissue engineering” A#%74, 4 %PubMed.

RFFmT B LT AR LM, B19934ZhangF 8 CNKI. 7 7 k3% %2000 £ 20174 % K 6948 % LK.

RIBE T AEZuotinkéa P A I G ¥ 43 KEAK16-11 )5, 1.2 WMAFRE XFASLERITER AMEERAYF

— A 7| 283 4 kA AR 4k A R I %uwfr/\ﬁx, £FR M WEARITEATKX, FhFERIETE,

ARAEME BAELEIRARADAT6- [ X R4 RAAT AR SRALEEABIRA; Fl—AURLFL L R RAER

B XA F KA R R T 7 éﬂﬁka 25Nt ARELRERGLE.

RIT 4895 B & BoA MAE 498 i 3F L AR R T AL 1.3 HRAE EABAR, BOUA R BT 6 B LA

TR ELEM, FHit— PR ARG R, RED K AIE XK K G LK.

SR ERITINA I KBIR X R, FIAIESE, ALELAIK 1.4 BUBIEE £ k3| X#k68%E, ¥+ LX#k54E,

IREBESEAA B AT RS QR RAF6) A M40 504 F XL BR63E, HREFAR B 6948 XM £ BN 24508 .
R A, KEERM, RYAMEE *ﬁA,@ TR, IINDORE A OATE R SR BEAT 228 . Lk
MR Z Y LR, F AR B EEOARIK S 14N B T §F 54 x%mmﬁ%?ﬁ%am m
Foillik i, O HUEEMARIEER =M ARLER, & 5, XK[O0BT PRI & = Hebty, Lak[11-4414

FIRMLIGER L, THEMKAAA., Bk, AAFIE PBHENAAFERAEAMNZGAR IRETHEM, x&
FRAE A —FP IR A0 A ) R R ATH, Emle = 4Ek. 1 [45-46A0RB T RIT AR A A s Rk R T .
LI, BAEFRAMEEFMBA EERG AR
A4, 2 %58 Results

MZAL TR E MBI ET N —NEEF 2.1 BHEBISAIERTAK
B, ZEAEmpAATETARGEMMAE, BHE 211 ERALENS LRy T TBidE LM 1E R
EZFAPRILE, S AARBIRGAPZ AL, ALLEAERK H (4. #HBAER. BRAER. LD Fen-niER
PR X RTTEAFA AR TAZ L RAH, AN 5 EREA, ALAEN RS ERT. AF Mk
B X R eGMRALEM, AR R AE— A= ﬁik% P AR A ARSI A it AE b R E 2
SAEA, i@é'%éﬂ/,\ik:if 264, MR BA A, HEPRAKERRRIFE f*”ﬁﬂi:é]éﬂ%ﬁﬁ%éw[wy
Fafh O Ro%, EAVGME TR YIS LAMEEEL ﬁ,mﬁﬁ%%ﬁ%;ﬁ%%%% PP iR E 20 A
%ﬁﬂ&ﬁﬂﬁ%ﬂﬁ&%%%m&,%ﬂMmm\ &, SAERAEIKSTFRE %ﬁﬂﬁ,ﬁ%iﬁﬁﬁg
LDLK12. QLA HATA heghtbtb 5], VA TFATRE  AESMmes Leiahe KA (R, B, B BAH)

AP 2 LR TAZ P 4 R AT R R AT iR iE BT R ELE, TR QRE TN, T AR
T2 A4k Hartgerink 5 7@ 183 o H 582 5% 49N
1 #E#F175%  Data and methods 5% FEACRIR Y BAEAT AR, 4R B TH R KBS

1.1 BRRER OH—EHEv, “BiIrd, AU RLEK, T 24 R A 6T km TAFAEE5 . A sk, ;4}%4?#1&%
KR, A2 Fmie, WEZME T4, B sheet, RGN Ah REMT S F A EF P T

P.O. Box 10002, Shenyang 110180 www.CRTER.org 1587



HE, HEE, FIFE, K B IR A RR KRBT IR AL R L FE T A/ B 4]

AL T FEGFL, 2018, 22(10):1586-1592. DOI:10.3969/).issn.2095-4344.0720

# Yokoi % Pk it ¢4 RADA16- [ , th ¥ E 6945 R B
FRA e R AR BR IR A R 44 A B BR AR A
I RBHER L RSE IR T 5, RARBAFRA G M R B AR AL
Z 8 ey FH B AR A Aok RBR AR AKER B, A
RADA16- 1 3 & R A 12 4 8-10 nmeg 4 K 4 4, H5
BT BT &R B 2045 48 KB IR (E1).

ac-(RADA ) CONH;
Kvﬂ LV@ :va :_Vi

E oo < »
ac-(RADA)#GG-SKPPGTSS-CONH,

o Wa ¥ao ¥a . "
ac-(RADA )¢ GG-PFSSTKT-CONH,

3

ac-(RADA) ¢ GG-RGDS-CONH

1 EAZEEERK RADA16 HY 9 FHERL 41K H ORI M RAE
ANE hpgihez et

BIvE: B A 4% %6 Bk RADA16- 1 R FE 33 AR [7) Th RS A6 91 5
M4 FRITE . B Sk E ALK T R M T R 4K £T U
s C ALK AT o S 4 B T B L D Ik 1 s
KKK T 99%IN KIS : Ev F ol 96 FLAR P b 2 41 A A /K
RIS BB I s G o O SR £ BABTA R 2 mm BRI K K
ol 4 L P = R

42 Ik +T 18 i 3 K fe B K X 3R a9 AR Z AR A
BRE 69 TRAREE A AR IR P K R FE A R B
iR, HEFALE, TR LA RRHRAES
PG LK,

212 B E-RLEMN AUEIERA ZH ZBMM,
BIEa¥tk. BIFE. BR kA i, LPRITEL
MR w L ELE R 3R T 20 RS

— R, KRR S F KRR B A
Gk Z T BIT A Gh LM, MUE BT ST AHARR
) 18] 69 B AKAE ) Ay e T A 3K S8 18] 64 AR A
A EFIERT R KT, & FIRHBIT & AL
FRER A+ 0023, B KERIR T IR IERIRE A
A A PAEE AL, XEREREA ARG
Fy, B4R AR E R AL IR T AR A, ARAR KR
IR LR AR, AR RS, ks TRk E
AR AR ALEMANRE AR . TR F A RKERA
WIBEE N FHEEALARKKE., Bt F ok
B, BT a4 e g, PFARITERT1T4
Hyke e 2 50,

Jik 18] B A 18] 64 A SR AR AR R 38 e T B 2B 42 PRk
BIR X R, ARRFRAKE FREABAE B S
waE T EE ST RBITE, SFEHABLERALST
EH.

22 PIBHBEERERERLBATIEPNNE LE
1.

221 T et o ER g T @it A G, 4
A AaIE T8 2 RIS TR AR A KRB E M AHUAR AL /)

1588

F A AR, ik s R 0RST A B 4L E 4T IR ERIR
b enM, AmEERKEREROAKE
$5-200 nmég 3L, XAPMILR L R I R RkAv
MmN AR M BN, T ES AR P, Az
Fimpn ey A, HALAIE IR — AP 64 HOR 3,

PRIP AL, AR T M R CIRAF T
RBERY, (28 WA ZLIRFE PN Z T aie) 2@ o
WY . AREIN, EZWRE T 2V A2/ K4
TEF——HME AL EN, SFrarh T mine o
iz, AP 2T et B B A KIRB+ 80, ERH
BB Z R P IRE T o h 2R tafie, e
B R R FNMmAFowhdzamie™, B
RADA16 5L it tm b 6 4F i & &) . B oAb iE B & o
J& & b4 5 5| RGDARAA, f£RADA16L A&, = 4 KB %
2 M IR F 69 B-Tubulin. GFAP#=Nestin a4 40 4 3
AT RFIRF 6940, 45 R B RENTAYZ T @m0
A AL a4 R 1,

2 e RADA16Z R LA KA GBI &R ALK
KRR, A BTG RN, (2R TFKE R T £
&9 pHAE(3.0-4.0), 53| ARMLLRHF M, BAHEMRF R
A, Bk, FFRATRA—EZ] G ARE KT Bk & R
Rl &) e 9) 5B B A 42 Ik 4, Xt B FEFE 4
KBS IR, X 43 RBLIREF T RAFOI RIR4FH, X R
T — A FER, wChengS "4 B4t B G 4T
4 IKIKVAV 5 7 i£ 42 F RADA16 K 3%, 1333 481be4B
B GRS, FRMRADA16-IKVAVKE IR X %
5 X IR 4R LR 6 AARIR AR, T 38 5% A0 22 T sm e bl 25
B At 2 LI e 5 . IKVAV A 2 AR 5 R 5
S5k, MBI ¥ rhArE A KB FRIGR L, A
B 2048 IRK IR Z 2R AR 0938 e, A2 L Ln A0 B
THem 2 WG s g3, CunhaZ 2% M RGD
F 5| A2 BMHP( k& & F B 88 )2 £ k) & 7] % 3 15 46
RADA16, IR T s RAP 2 Ftmfth =4 omib, 4R 4
AN BT 5] 6 KB IR Z AR IG 3R T Av 2 F am f 4y
A G, Wifebie 1, R S RENH RIS T
BRI ZHAN 2T min L R ol £42. LuoFChE itk
R BAEARBREAZERE T AR FAKRREH
B AR T, BEFEFATRR QR EF, 4
% 2 ~RADA16-PRG(PRG ¥ & 4-RGD /7| ) /K 5t K 41
e K. . MR ERRETE G foib R4 7
Bifh £ AU 2 5 FTRADAT6K SRR, JEE A%
4 ROKBRIR P, B IR LR T 40 e oT 28 i AR R AT 2
BIRE TR BSA b h A2 k. Sahab Negah%'!
%+ 49 RADA4G-GGS-IKVAVAE ik, 7T 4% it 4d 2 F am it ¢4
A FEW . ARt AS, SRR Y AP AT e AP
2R k. Wang% "% it 7 RADA16-FGLAK %t
IREGR, TR BIT E4EH#, HRADAIGREE

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Wei W, Liu YF, He Y, Zhang L. The application of beta-sheet self-assembling peptide hydrogels in neural tissue engineering.
Zhongguo Zuzhi Gongcheng Yanjiu. 2018;22(10):1586-1592. DOI:10.3969/).issn.2095-4344.0720

R1 HRARTREFHBINERBERER

gl ghig 2k
Ac-RADARADARADARADA-NH,=(RAD16- 1) AN I0/Mb: % FLoMh; (R% EUBRARANGS : BFizl: IR Z 12-14, 23-25
RADA16-RGD TRARZ AN MAZ TS BRI (AR B IR TR 12, 16

RADA16-BMHP
RADA16-IKVAV

HOETRAE, (RVAIEANIIORNT, IR A, B TR T RIS shThE: bl
AR 0. BRIRAIITRS: hRFE AR S TR R A i

12, 26-29, 33, 42-44
15, 17, 30-31, 42

RADA16-FGL (EPPL A M E . TR 18
RADA16-BDNF AP IO PEEFRIN T 0 PG FE 21
RADA16-YIGS PR AL oMb BURPEE RIE SN 550 WMER s BSGE B JR i BRI 22
RADA16-CQIK M Bk R 28-29
CH3;CONH-RLDLRLALRLDLR-CONH, TEAMEE RN T GEIeHE; WRR 39
=(SPG-178)

RADA16-SVVYGLR PRI AR oA RPN ThAE 41
LDLK12-FAQRVPP AL, BEREEDReRE: ki 20, 33
K2(QL)eK2 =(QL6) MZEE A R IGME: WK IS thhE 34-38

B UL A DR ARG, AT K RAMAY 2T tm e,
Ftmfa e, AR T mieeg g AR Eé =g L 2+
EA%,

Caprini%F "8 F mfesg 4 A oL 6 B & F ik
$ 42 Ik 5 5| KLPGWSG, 5 LDLK12 g 40 %48 ks 4,
ZAH A AR R Z R, T O R RAT R T el
A2 4k, Gelain % ®%3% FAQRVPP 5 7 if 4 T
LDLK124% 3| 2 #4484 Ac-FAQ-LDLK 12K # I £ 22, T
PR AR A R R AV 2 T a0 &) 40 2 dm oAV R R 4|
e o4t Koutsopoulos4Plid it #f bk S2IE A T A4k T
AT EEEA | BIRREOERE%, PITEAMEESR
JR R AR X 2R B RARE T A9 2 T tm R 64 4d 2 L8 1k
RET mib kA 4%, ShiF P AR 9 R T 4
e & A6 2 R 4m ik B A A RADA16- 1% /R P4 A4
ZERAFEMKER IR, 7 =% LR TS A4
LR HA A Z A mE s, o, RE T
R BT B S R AP 2T RE T ik, HBT
IR AR 18] F R T tm e 64 A 2 T oA Fe R RO A
ZEA,
222 HFAPZIRITHER BT R R KR AT Z R
T RRIE, QAEmILI B E G BT REAY T
#R . Cui%Pysib 2 F m i ARADA16-YIGSR £
R, RINiZ ALFIEIRT R MM E A MR T S, ©
TART] f38 35 I FAR S a0 B, B TRV d
B EaiF T AT @K E. 5Pk AbETF
mipAR L, FPALT B 20548 KB IR F 6940 2 T m it bs
FIE E % A 2@ o, BT REERRAER F,
Ah 22 T 4m L BE A B 4 43 KIS 5T AT T AR R R R R AR A
KRAFE T Nefmidle o fe s mAA RHFRE. Bk,
BT & B 4048 KA AR T AT 2 T m e A A804 7
T R BRR A 97 3K, Bt R EAAET et A A Fa
fREe Ty, PRBAY 2RI BN, RAFRAYE K EAE R Fa s
AR

P.O. Box 10002, Shenyang 110180 www.CRTER.org

PSR — AL BR B B R AT LA H R
Mh 2 BRI R AN A G BATH R R, NiEP%
N, BLAERRREIT 4 % Sl heAr 24— A
Agey =3, K RIESTaltiss s aTan
HARADAI6 X R, & TRIM 2Rk RAER, 4
RETEH EAER G QA 4N Ao R I o) Z 4 30
AR, BBEAE ORI X RALIE S S B RN 2T
AL R I R R GA KT, REIEIR % e
223 SHREMBYG AMBMGHREAEFHELEG
AV G KRR . I AT AR A A, FRAR
TR AN TR R, i a. ERBRR RN
AR ARAY 22 B A ) ARG P 49 B XOEAE. Guo
2P a5 0F A A 22 48 4m IR A AL T RADA16 B
2R ROR BRI R F, BRI X R A RN BEAR
R R, RIS @I EFS, L REBRAL
KRG gERY, F—RIRETHMISE, EHaHE
43 KB IR 2R AR 2 E LA P ARARIRAE R . S,
WA AT T — R R RAFAE AR T S LR S A
KRG G B 15 5, 45 R 2= 2R BTG 3
AT THERBETE, RET G35 KIERFL AL
i e .

CigogniniZ 2% 5 45 )2 £ 42 AkBMHP1 /5 ) i@ i+
RAE %4 TRADAIGHAEMAMKR I L, EAKAHAM
B AEA b, R 2 TGAP-43. AL EHRETFFmie
SMEREREGAR KLY LA, KRR, 46
R RNEMN T, KRS HIE ST fefan] B A
4Pl R E. Tavakol$?E #44BMHP1i% FRADA16
FAF, AR T KB LR AT S AR AR ety
Boh AR AR R ARG 0 IR, S ATIES T BMHP1
WAL Y X RGEFFAT T NIRRT mIe e 49 2 04
1, 3EiRAR AL, RER KIER M 6 F) B 7T BE1E AT
2. TavakolZ P29 S it — 4 & I 2 BB A
A, LI hREIR X RO ET el LM E

1589



HE, HEE, FIFE, K B IR A RR KRBT IR AL R L FE T A/ B 4]

AL T FEGFL, 2018, 22(10):1586-1592. DOI:10.3969/).issn.2095-4344.0720

Wnt/B-Cateninz 5 i 34 ¢4 ] BF #7 4] T BMP-413 5 i@
B, REANZBAFRY EREBIG @MLK A, KR E
R R, KEIZ 09 AE 2t GFAP 8 b 48 it L 38 FiE S 4
ZAME AR DA, B ARG £ — AN A 616 7
K, T HRAKREARBIERRE 05 TEREEE
L JLAT Hy Fodd 2 7oK

42 JK 5 5| IKVAVIE it 45 50656 F 15 5 3 E FAK,
INK. PI3/AKtAERKAZ 5%, #F$4R4AKPY, 5p1
A F A5 B A H 2R t e Tavakol 42
HREI, Kty EHEE A /5 CQAASIKVAV b
IKVAV 58 & 45 oA 008 M As 5 M %, 5 i% FTRADA16
T4 b, BBMHPA 7|43 Ik KB IR X B R Z R AT
T ABAR mieasr 2 s, ARAZLERET, TH
S FeBol-2 4 B it &k B GFAPA B 494, 420K 78
it B-Cateninfz Fid 54 L fBcl-2 L AL #AT 2. R F
A, HIAT.

Shiz g s AR 10 AR T mio st 2H
IR S tm B a3 A nt, ity A BAYZ AR, F
RGBT R T it 2 IR itk B AP AR T
RADA16-BDNFK# IR X R ¥, PrAFe3h3d itk 2 "T1E
HE 5 R AT 22 8 IR B T AR L, 3G AR A ] A
JiF mip @it Z e AR A RS AY B A Foim
e 48 PR KB BR3P o N R ARG R IS A ST 604
SRR

Gelain% 214 Ac-FAQ-LDLK12 § 48 3 42 Jik 7K 5% JiX
FRENEGHAMBMGAER T, 2RI L RIEFE
MR A, KREE 4. Cigognini F B4
RADA16-4G-BMHP 142 Ac-FAQ-LDLK12 7K % I% 72 A4+
BAARG B, PFPEE IR 5 5 3R ARG R AR AT
b AE R, EF2BRAGEMRINSH R A A, PRKEH
A Ao ¥,

LiuZB% QLE K 5t A 2 AR BEIR S K RAEA A4
P, K ILQLE/KER T B IR VA4 & 64 4@ i
. RER M A Z I ta g A&, KIBLEARIPFER.
oL, QLEL AL R B A . HRIPFEIRL I, QLEK
BRIR X R IT 3G R AN 2 Ak, H BT eI R F .
B AR R T, QLOKEIRTIH SR LR
b, QIEMEFIREIE A, BV L. MRS
IwasakiZ P4 QL6 TE 44 2 T 41 it 2£ ) i 45 AR BEAR
R R, ZILQLBALIR Y HMB & =R e RAR, 1%
VAP 2 F O A B AP Z A, RERR IR B 6 KE
K Z ., QL6F=AY 2 T 4m e 6 B AVE B =T 2 K R AT AL 49
HRIT AR, B KAWMEEHRRAT K.
Zweckberger% oL A BUAR 15 2 MBS 28 45 QL6E A 41
FAER X REH ERG T, AP Eahmiczs Tis
AR, BRAO— AL KA TF O RIARIE @G
E, BRI, KEBIRTH MR Z @I £ 44

1590

Fam b at, R IR R, B4 XA Z AR 4
JeA? T QL6 Z R F BLE04 7 ARG, K INILEE T4
A2 A Ay RICIR 0 fe3g %, AR A E AR BUR
0N, FRBRARE E RO FABRAR Y, RAREEE A, K
JRBBRAT A 4 RAFE R E. R AQLE L BT
ARG JE IRIE, FH 1R hn sk At 2 F o4 57 3
£ Zhao %P4 22 474K 4 i A= QL6 B 402 43 Ik 2 4¢
F G AL BB AN, ITHFIHR T, BLRLER
Fadd 22 BTAR 40 IOTA S AL 7T B 2 K E15 2 T AL iR S,
WG EER, BRABMURI AT R EAZEFRE, 12
FEA Bt AR, AndoF kit ey B g 4a koK
BIKSPG-178 X R T -F4¥ 28 i B T4 77 A1,
RSN I JE ) SPG-1787T 3§ hndt 2 4 KB F . s R4
ZZHRET. NT-4. TrkAFTrkBag &L, (LitiE F)4v 4
AP Z R A K, KA IR 712 FSPG-178484542 5
A2 EHRE F A2 A KB F o &K, BV KIERA A

TR TR
224 BRGSO b AR 47 R

— AN RAERR, B B B0 AR A B KR R AR
PR GGIF L YRR AR Z B, T 5 K KRl A e Fe
P& %%, Wang% i@ it 8% RADA16-SVVYGLR
43 KK BIR ) pHUE A B F IR E S MORBL B &, 129 KBk
IR E R AT E AP IR, XA RERIR X 2T SR
Ko e BAR A, AREAY 2 T m e 6g A0k A3
. EARAHEDL & K EMRGAEE £+, RADA16-
SVVYGLRK IR A ABLE B I T #)9h A K 84 o E Aadh 22
AKE, HEWRETHEONTRES . ShiFllhT
Pk A% A0 69 AFF-o 18] R T e e 345 I 2a 4R it 4%,
AR 18 F R e 5 A A0 E F 2 AKCXCRABES, &
PAAL T RA AR 8 T aft. CXCR4F=EALE
IR dm B KB IR 3R, "THS A 5 R Ko 694045
MIRARAG E R, SunZFPA Rt eg 48 kS A T B e
e A 2 B AR Ao B RAR BT AR P, K AR FLRADA16 3
%, RADA16-IKVAVF=RADA16-RGD K %t ik % 22T
A2 T RS B h AN IRBE

2.2.5 WSIINAMZE N RATEREME GG, @
TERFEAMZML. B FR ALK GIE K
b T i3 ML Tk — /N AiF 4 Rl i 2 AR 4a 4
A TE. WuFPs 4610 5 7 IKVAVAZRGD 14456 F
RADA16-1_L, B4 mAt3am a0 a4 2| 4 R 4 4k
$ERADA16-Mix, '€ %R 7 RADA16-184 1 455% 44 %
B R TR HSRADAT6-Mix KSR AT X R AL B
AP ZAEWTIR) IR P, *F4h R 0B A R IATAEN], BB 544
% 0)RADA16-13H47H04R, 25 24 I, RADA16-1/K#
bR A A2 R E KRR R EREABAK, @
RADA16-Mix /K £ I ¥ 4 22 ] ¥ AR B T 138 3% 5% 4
%. Flit, RADA16-Mix/KEtIZisF T £ 3 494 RAAF=

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



Wei W, Liu YF, He Y, Zhang L. The application of beta-sheet self-assembling peptide hydrogels in neural tissue engineering.
Zhongguo Zuzhi Gongcheng Yanjiu. 2018;22(10):1586-1592. DOI:10.3969/).issn.2095-4344.0720

iﬂﬂM&ﬁ%ﬁLTiﬁ%% WG AT A0 2 JILK i
BREMT R, EREH, FEEIRADA16-Mix/KEAK 7T
ﬁﬁ-‘/\iﬁéﬁ%ﬂﬂ”"ﬁiﬂ’fl VARSI B A 2 4545
1% 4. NuneZM™34PLGASRADA16- 1 -BMHP1 %A%
ﬂ#ﬁ%ﬂ%*%%%mimﬂﬁﬁﬁ%ﬁﬁﬁ%m%%
WA t, FlEHAT#AP 22 2 F 47E LB SEM3F. NRP2
FaPLX189 %A, Bk, am ﬁ%%/&i”ﬁﬂﬂﬁ
e BA T EA T AT,

3 R Prospects
B 40 5 A8 PRK B IR AR A — A+ 37 R e £ prAt, BA

AT RAMNK. FEIEMAT. AMAEHE. BERM
KSR L, EEFABMK 2H L F FHRIAZ. hd
Bk, kb @A F 5@ R LI, ARk
DHE IR B LRI ARG B R M T A AR A L R G R IR
B, TERIHEERRL AT EZRAY, B, 2t
A%am S FYRNAT R, B TR R AR K Ik 5% 64

A2, FATiZkRIEOT AR 6957 TR, EAB
ﬁﬁﬂam 43 K LAY 2404 TAZ P R IR, fu
ZARIRB R AL T, + % F R K300 2 4AF
%%%?E%%%%ﬁ%ﬁ%ﬁﬁA+@%ﬁﬁoaﬁ
AL R AY 2 4 R H SR AR B AL, BB HAE D
AB L2 LR LR A IR R IR, W B RTAR R RS &
FIRAT o5 B AR, sHAPE 2 %k éﬁﬁfiﬁz:
A m BRI, AT B 358 kAR A ek Bt
f‘ﬂa‘a/\ﬁﬁm HIREE Y, PlheBiT &R G40 ﬂ}ii:éﬁ L
ki Fe B SRR Y. B AT, B E
ﬂam SAE KA AT R A AT S RS F 1, A F A
FA TR, ARMERLE %t B LE AT IRAT K . PR 8 BT ARAL
Wk, AEARIEGERABLEENGZE.

By IR SR B VR BORHEAR . IR AL IS ) .

fEZ it DTkt SERb i s, e ki
TS,

BELTF OELRRZT SUNABA e HIH R J
T LKZ[2013]01 5) 7. “BRMNAHE T ARBLEAIT I H E3E A KY
7[2015]418) ” (% PrATVEE A W], 28 9 SRR RN SCRE A
RSB FUECR 2 WA R M GE vt 3 S AR

Faz i 2E: FrA R LR A SCE T KA 2R 5%

S CENBEG L MBI CE-Y T (RELRBMZE
A TR A TE) (PRISMA $8/).

XELZE: EHITCET CNKI R EE7 ST T R 0847 3
WA,

JZ_%//’/‘EH: SCEZEW/ANAAT AN B GO AN, FF AT AR

At
oo

/f%’/?ﬂﬁ: S AR FUME S (K18 30 L AN imA T A AR 1
ifEe WP R MRIRIE R . Hodh (EASTHSENIEE ) il M AEA
CUIE A RE OR AT RS, W

XEMER: CEMBGHTE OL SR B RN E TR
P

TR R Xt — R T BERIOCCE, Ml U= ml b

P.O. Box 10002, Shenyang 110180 www.CRTER.org

WY “HL-AERDLEE AR T AICE3.07 Gk, fEa BS I
BUT, VRN LR b AR 3E T 5 S0 P 2 i 1%%%1#)?&, I
I RVHEM B, R $0L. fRad. T, MR, MY
ek, JFAZESERG] RS A A B B AR A B g .

4 SEHk References

[11  Zhang S,Holmes T,Lockshin C,et al.Spontaneous assembly
of a self-complementary oligopeptide to form a stable
macroscopic membrane.Proc Natl Acad Sci U S A. 1993;
90(8):3334-3338.

[2] Bott K,Upton Z,Schrobback K,et al.The effect of matrix
characteristics on fibroblast proliferation in 3D gels.
Biomaterials.2010;31(32):8454-8464.

[3] de laRica R,Matsui H.Applications of peptide and
protein-based materials in bionanotechnology. Chem Soc
Rev.2010;39(9):3499-3509.

[4] Lee MS,Kim S,Kim BG,et al.Snail1 induced in breast cancer
cells in 3D collagen | gel environment suppresses cortactin
and impairs effective invadopodia formation.Biochim Biophys
Acta. 2014;1843(9):2037-2054.

[6] Whitesides GM,Mathias JP,Seto CT.Molecular self-assembly
and nanochemistry: a chemical strategy for the synthesis of
nanostructures.Science.1991;254(5036):1312-1319.

[6] LiLS,Jiang H,Messmore BW,et al.A torsional strain
mechanism to tune pitch in supramolecular helices.Angew
Chem Int Ed Engl.2007;46(31):5873-5876.

[71  Paramonov SE,Jun HW,Hartgerink JD.Self-assembly of peptide-
amphiphile nanofibers: the roles of hydrogen bonding and
amphiphilic packing.J Am Chem Soc.2006;128(22):7291-7298.

[8]  Yokoi H,Kinoshita T,Zhang S.Dynamic reassembly of peptide
RADA16 nanofiber scaffold. Proc Natl Acad Sci U S A. 2005;
102(24):8414-8419.

[91 Koutsopoulos S,Zhang S.Long-term three-dimensional neural
tissue cultures in functionalized self-assembling peptide
hydrogels, matrigel and collagen I.Acta Biomater. 2013;9(2):
5162-5169.

[10] Perczel A,Gaspari Z,Csizmadia IG.Structure and stability of
beta-pleated sheets.J Comput Chem. 2005;26(11):
1155-1168.

[11] Tatman PD,Muhonen EG,Wickers ST,et al.Self-assembling
peptides for stem cell and tissue engineering.Biomater Sci.
2016;4(4):543-554.

[12] Cunha C,Panseri S,Villa O,et al.3D culture of adult mouse
neural stem cells within functionalized self-assembling
peptide scaffolds.Int J Nanomedicine.2011;6:943-955.

[13] Sur S,Newcomb CJ,Webber MJ,et al.Tuning supramolecular
mechanics to guide neuron development. Biomaterials. 2013;
34(20):4749-4757.

[14] Gelain F,Bottai D,Vescovi A,et al.Designer self-assembling
peptide nanofiber scaffolds for adult mouse neural stem cell
3-dimensional cultures.PLoS One.2006;1:e119.

[15] Cheng TY,Chen MH,Chang WH,et al.Neural stem cells
encapsulated in a functionalized self-assembling peptide
hydrogel for brain tissue engineering.Biomaterials. 2013;
34(8):2005-2016.

[16] Luo H,Xu C,Liu Z,et al.Neural differentiation of bone marrow
mesenchymal stem cells with human brain-derived
neurotrophic factor gene-modified in functionalized
self-assembling peptide hydrogel in vitro.J Cell Biochem.
2017.doi:10.1002/jcb.26408.[Epub ahead of print]

1591



HE, HEE, FIFE, K B IR A RR KRBT IR AL R L FE T A/ B 4]

AL T FEGFL, 2018, 22(10):1586-1592. DOI:10.3969/).issn.2095-4344.0720

[17] Sahab Negah S,Khaksar Z,Aligholi H,et al. Enhancement of [31]
Neural Stem Cell Survival, Proliferation, Migration, and
Differentiation in a Novel Self-Assembly Peptide Nanofibber
Scaffold.Mol Neurobiol. 2017;54(10):8050-8062. [32]

[18] Wang J,Zheng J,Zheng Q,et al.FGL-functionalized
self-assembling nanofiber hydrogel as a scaffold for spinal
cord-derived neural stem cells.Mater Sci Eng C Mater Biol
Appl.2015;46:140-147.

[19] Caprini A,Silva D,Zanoni |,et al.A novel bioactive peptide: [33]
assessing its activity over murine neural stem cells and its
potential for neural tissue engineering.N Biotechnol. 2013;
30(5):552-562.

[20] Gelain F,Cigognini D,Caprini A,et al.New bioactive motifs and [34]
their use in functionalized self-assembling peptides for NSC
differentiation and neural tissue engineering.Nanoscale. 2012;
4(9):2946-2957.

[21] Shi W,Huang CJ,Xu XD, et al.Transplantation of RADA16- [35]
BDNF peptide scaffold with human umbilical cord
mesenchymal stem cells forced with CXCR4 and activated
astrocytes for repair of traumatic brain injury.Acta Biomater.
2016;45:247-261.

[22] Cui G H,Shao SJ,Yang JJ,et al.Designer Self-Assemble [36]
Peptides Maximize the Therapeutic Benefits of Neural Stem
Cell Transplantation for Alzheimer's Disease via Enhancing
Neuron Differentiation and Paracrine Action.Mol Neurobiol. [37]
2016;53(2):1108-1123.

[23] Ni N,Hu Y,Ren H,et al.Self-assembling peptide nanofiber
scaffolds enhance dopaminergic differentiation of mouse

pluripotent stem cells in 3-dimensional culture.PLoS One. [38]
2013;8(12):e84504.

[24] Guo J,Su H,Zeng Y,et al.Reknitting the injured spinal cord by
self-assembling peptide nanofiber scaffold.Nanomedicine. [39]

2007;3(4):311-321.

[25] Guo J,Leung KK,Su H,et al.Self-assembling peptide
nanofiber scaffold promotes the reconstruction of acutely
injured brain.Nanomedicine.2009;5(3):345-351.

[26] Cigognini D,Satta A,Colleoni B,et al.Evaluation of early and [40]
late effects into the acute spinal cord injury of an injectable
functionalized self-assembling scaffold.PLoS One. 2011; [41]
6(5):e19782.

[27] Tavakol S,Saber R,Hoveizi E,et al.Chimeric Self-assembling
Nanofiber Containing Bone Marrow Homing Peptide's Motif
Induces Motor Neuron Recovery in Animal Model of Chronic [42]
Spinal Cord Injury; an In Vitro and In Vivo Investigation.Mol
Neurobiol.2016;53(5):3298-3308.

[28] Tavakol S,Mousavi SM,Tavakol B,et al. Mechano- [43]
Transduction Signals Derived from Self-Assembling Peptide
Nanofibers Containing Long Motif of Laminin Influence
Neurogenesis in In-Vitro and In-Vivo.Mol Neurobiol. 2017; [44]
54(4):2483-2496.

[29] Tavakol S,Musavi SM,Tavakol B,et al. Noggin Along with a
Self-Assembling Peptide Nanofiber Containing Long Motif of
Laminin Induces Tyrosine Hydroxylase Gene Expression.Mol [45]
Neurobiol. 2016;54(6):4609-4616.

[30] Mruthyunjaya S,Rumma M,Ravibhushan G,et al.c-Jun/AP-1
transcription factor regulates laminin-1-induced neurite [46]
outgrowth in human bone marrow mesenchymal stem cells:
role of multiple signaling pathways.FEBS Lett. 2011;585(12):
1915-1922.

1592

Pan L,North H A,Sahni V,et al.beta1-Integrin and integrin
linked kinase regulate astrocytic differentiation of neural stem
cells.PLoS One.2014;9(8):e104335.

Tavakol S,Saber R,Hoveizi E,et al.Self-Assembling Peptide
Nanofiber Containing Long Motif of Laminin Induces Neural
Differentiation, Tubulin Polymerization, and Neurogenesis: In
Vitro, Ex Vivo, and In Vivo Studies.Mol Neurobiol. 2016;53(8):
5288-5299.

Cigognini D,Silva D,Paloppi S,et al.Evaluation of Mechanical
Properties and Therapeutic Effect of Injectable
Self-Assembling Hydrogels for Spinal Cord Injury.J Biomed
Nanotechnol. 2014;10(2):309-323.

Liu Y,Ye H,Satkunendrarajah K,et al.A self-assembling
peptide reduces glial scarring, attenuates post-traumatic
inflammation and promotes neurological recovery following
spinal cord injury.Acta Biomater.2013;9(9):8075-8088.
Iwasaki M,Wilcox JT,Nishimura Y,et al.Synergistic effects of
self-assembling peptide and neural stem/progenitor cells to
promote tissue repair and forelimb functional recovery in
cervical spinal cord injury.Biomaterials. 2014;35(9):
2617-2629.

Zweckberger K,Liu Y,Wang J,et al.Synergetic use of neural
precursor cells and self-assembling peptides in experimental
cervical spinal cord injury.J Vis Exp.2015;(96):€52105.
Zweckberger K,Ahuja CS,Liu Y,et al.Self-assembling peptides
optimize the post-traumatic milieu and synergistically
enhance the effects of neural stem cell therapy after cervical
spinal cord injury.Acta Biomater.2016;42:77-89.

Zhao X,Yao GS,Liu Y,et al.The role of neural precursor cells
and self assembling peptides in nerve regeneration.J
Otolaryngol Head Neck Surg.2013;42:60.

Ando K,Imagama S,lto Z et al.Self-assembling Peptide
Reduces Glial Scarring, Attenuates Posttraumatic
Inflammation, and Promotes Neurite Outgrowth of Spinal
Motor Neurons.Spine(Phila Pa 1976). 2016;41(20):
E1201-E1207.

Risdall J E, Menon D K. Traumatic brain injury. Philos Trans R
Soc Lond B Biol Sci. 2011;366(1562):241-250.

Wang TW,Chang KC,Chen LH,et al.Effects of an injectable
functionalized self-assembling nanopeptide hydrogel on
angiogenesis and neurogenesis for regeneration of the
central nervous system. Nanoscale.2017;9(42):16281-16292.
Sun Y,Li W,Wu X, et al.Functional Self-Assembling Peptide
Nanofiber Hydrogels Designed for Nerve Degeneration.ACS
Appl Mater Interfaces.2016;8(3):2348-2359.

Wu X,He L,Li W,et al.Functional self-assembling peptide
nanofiber hydrogel for peripheral nerve regeneration.Regen
Biomater.2017;4(1):21-30.

Nune M,Krishnan UM,Sethuraman S.PLGA nanofibers
blended with designer self-assembling peptides for peripheral
neural regeneration.Mater Sci Eng C Mater Biol Appl. 2016;
62:329-337.

Rad-Malekshahi M,Lempsink L,Amidi M,et al.Biomedical
Applications of Self-Assembling Peptides. Bioconjug Chem.
2016;27(1):3-18.

Chiti F,Dobson CM.Amyloid formation by globular proteins
under native conditions.Nat Chem Biol. 2009;5(1):15-22.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH



