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Abstract

Objective: Breast cancer metastasis is the main cause of death. We have developed a peptide with
good inhibition of tumor cell migration. However, the degradation of peptides in vivo is fast and
unstable, which affects the efficacy of drugs. Therefore, there is an urgent need for a method to
reduce the degradation rate of peptides. Methods: The peptide coated with lipid nanoparticles can
protect the peptide and improve the stability of the peptide. Results: In this paper, peptide nano-
discs were successfully constructed. The diameter of nanodiscs was 16.36 + 0.37 nm, and the PDI
was 0.387 * 0.039. The encapsulation efficiency was 80.86% * 0.77%, and the drug loading was
1.43% * 0.01%. The peptide had no cytotoxic effect on MDA-MB-231 cells, while blank nanodiscs
had a significant killing effect on MDA-MB-231 cells with IC50 of 262.6 ug/ml. The polypeptide
could significantly inhibit the migration of MDA-MB-231 cells. In a certain concentration range, the
higher the peptide concentration, the stronger the inhibition effect. Conclusion: Peptide can sig-
nificantly inhibit the migration of breast cancer cells in vitro, which provides a new method for the
treatment of metastatic breast cancer.
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1. 5|8

FUBE R Ve P ROR R R BRI, R, BEK. SEToEE . AL R E TR E R
FERAFRE[1] (2] [3]o FLBMEFAE 70 itk L A5 FE 72 (U IR0 ik EL A e 18 ) T A Ml S e 2 (U B B A% . i K
et TPIEER . IFRESE), HRNGIT AR T EA TR T BRERITAR(4] [5]. FATHIN
B R 2 BRI TE A I BAT R B e 40 LT A2 O T (6] (7] RT3 1 20 KA 50 14 A B A
ARIT2585. GUEREHARAR/N REVE . AV BETELF S A8] (9] MR SCR I GKR AR 2 Ikl 4
JRENANTR, KIS 245 )5 REV PR 22 IRAE A DS (R Rk P, SER 2505808, Ry R (S T TS5t

2. SRRk
2.1. SLIEHBSEE

G RE R IR EE IER(1,2-Dimyristoyl-sn-glycero-3-phosphocholine, DMPC). 1,2- " JHi i FE-sn-74 = 3&-3-
W ek £ B2 H(1,2-Dioleoyl-sn-glycero-3-phosphoethanolamine, DOPE) (3% [ avanti 2 ), N-H§ LIV f4-3-(2-
e — AR AR) A BR B (N-succinimidyl-3-(2-pyridyldithio)propionate), SPDP) (Sigma Aldrich 2A®]), ApoA-I
mimetic peptides 22A (PVLDLFRELLNELLEALKQKLK) (75 /M55 FH: A FR A7), #3721 2 Jik
(FIGFREFE R, CURRZRE), & Wk, R, ME LR 500 IR A F), HSGF254 2 (it
A G KR IF R AR AT, SFEBME (Titan A7), HEWEREGTR T AF), 75
(GENERAL-REAGENT A7), CCK-8 iflifl|l&(H 4 Dojindo Laboratories), MDA-MB-231 4 f(H R}
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MS205DU 1§ KF(Jit: MettlerToledo 24 7)), R206D Jie e 2 K A (g HAERHE AT BRA 7)), Zetasizer
nano ZS WOBKLE 53 HT{X (94 [E Malvern A ), JY92-TIDN 75 % 4H Bk ML T 08T 2 A= R IR TR
A7), JEM2100F 3% 5t -1 B4 H A JEOL /A7), Multiscan MK3 FE§Fr1% (3% [E Thermo Scientific 22 ),
OLYMPUS IX73 %6 B8 (Olympus A7), 3111 # CO, K577 46 (3£ [E Thermo Scientific 2 ), Nanodrop
(:E Thermo Scientific A F]), % TAEGEMNEL /A RAR), MBIXEEIMT FHMIURA D),
SLK-03000-S &K (3 E SCLLOGEX A #]).

2.2. DOPE-PDP IR RN ELE

63 mg DOPE #1 25 mg SPDP VAf#7E 4 ml Jo/AK —& W kirh, A 60 ul =24 %, MAES, BTHEE
HRBL S h, RS IR RIFRIDN &R HRE =501, RMSE R E e AR A . RV
FEVIRRE R AE E AT A 8, DRIBARRE B S b B 16:1, 12.5:1. 3184405 DOPE-PDP. HU/b &
DOPE-PDP F/iAREVE MR, KBRS HEAT 4047 .

2.3, PRERIFIE

FREL 20 mg DMPC, 1.3 mg DOPE-PDP, H&/j¥fi#, FREL 10 mgApoA-I mimetic peptides 22A, HIH
BV iR, SRIGTR G, SOC/KIRIERZE RIETIEN), 2 ml PBS (pH = 7.4)/K1k, KA 50 W Th T4 kiE8
A 5 min, B2 HY0KE .

BrEANKESZ KRS, ZHE KL 100 rpm #25% 2 h, B3 32 kgikst .
2.4. PAKRFBHIRIE

10 ul PORELAW, HEBF/KRREZ 2 ml, B 1 ml 8 THOCK BN e A, JEAT O SO R
SEs B 1 ml ZIRGOKEL, AWAEL 100 ul (N ZIEFES, RAHEIEE AT 20, HIEEEE 2758 3000
Da, 3500 rpm &0 2 min, HUGHJEE N ZHW 100 ul /E NS Z IEAER, 435K H Nanodrop #1722 Ikik
W 5E

2.5. ApRSY

HORHUE KA LR 41 MDA-MB-231, JEREHAG, SR, 1HE, #ike, 15408k E Ny 3.5
x 10* 4N /ml. B 96 LA, s feshid— AL 100 ul PBS B 1EIB 40N, SR H e 5 4L
100 ul K572 E 02 Ext R, HARFLIIA 100 ul UM B K, B TApss =M mei# M E 12 ho R
FREKGIF B 2 IR 2 IR OK R R AN IR 5 . BB MG IR, IMAE ZRREEFREE, 1 E 72 he AREH
RERFEEAUH, el 5 10% CCK-8 HIEs7R%E, W E 2~3 h 5 X HIBEFROG5E 450 nm AR EME. %L R A
TS A7 1 2R

PRATIE R = (Ao — Avem )/ (A — A )x100%  [10]

2.6. ‘ApETHE

HOoH$i A KA FUARE A MDA-MB-231, EEEH (L, S5, 1140 Mk, MEiEiiRkE RN 2 x 10°
A/mle K Transwell /NEFIN 24 FLIR, /NEIIATC MG TR ZICMAIH, 24 FLAIIA 750 ul & M5
FrHE . 24 h JEMAR/NE IR, PBSIEYE 2 IR, H 4% % KW € 20 min, F PBS i&3E 2 4K, A 750
ul 5 55415 20 min, PBS EWE 2 IR, MR /NE NIEEITF-F. &E/HNEET RAHE FIE.
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27, G ERE

KM GraphPad Prism 5.0 #AF T8, KRBT, x £ s Fox. WARAZ BRI ¢ K5,

ZHBIFRHAR KT EZD. P<0.05 B SGiH¥%ER.
3. LR
3.1. DOPE-PDP 9 EE5XE

H & 1(A)A[ %0, SPDP fEVEMLE Nk BRIV, DOPE &5 &4, Vi8] SPDP #iit/)N, DOPE #fk K,
A8 7= %) DOPE-PDP H] s M. 1% {E SPDP F1 DOPE 2 [8], B 5 . 5 h J& # i i Bl (Reaction mixture) 7] %1, SPDP
RLTEAT . IS ENT B aifk, 1SR mit s RA— SRR IRA ). B 1(B)RTAl,

DOPE-PDP {5 F &4 940, SHHATHE —%, U= 81°4 DOPE-PDP.
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Figure 1. (A) TLC of DOPE-PDP reaction mixture; (B) Mass spectra of DOPE-PDP
1. (A) DOPE-PDP & M iRHIEE ®i&E; (B) DOPE-PDP HIfRIEZE

3.2. PEREBHIRIE

& 2 w5, ZIkgKAERiAR5), Rife N 16.36 +0.37 nm, PDI N 0.387 +0.039. KHiEBIEE B L
(795293 SR A5 22 Bk Al K it b 2 IR BE SN 0.270 £ 0.001 mg/ml, 758 22 kK E 4 0.052 + 0.002 mg/ml, it

BARFZ KA E 2R 80.86% + 0.77%, HZHEN 1.43% +0.01%.

3.3. ApRs

1 3(A) AT, Z X MDA-MB-231 40354 B & AR E R, £ 2 IR EEF] 50 ug/ml i
PTG VEARIRIEF] 90%, FEMRHKIE TR KT 0.61 ug/ml) 2 ik [ 1M A 55 35 e ik L e 20 B 185 5 (0 1 1
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BEAE 5 SRS I0 i 75 R Bk P 2 k. B 3BT, 25 YK B AEAR IR FE IS % MDA-MB-231 41 g% A 4i
WA, AR R BRI B — E M R TR o 25 IR AE Y TC50 M 262.6 ug/ml, B4 (9K AR
JETE 262.6 ug/ml B 230151 S0%FLAEANME G S . IR B /= T2 iR FE R, 41 B4 B A1) S 35 B P
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Figure 2. Particle size distribution of peptide nanodiscs determined by dynamic
light scattering
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Figure 3. Cell viability of MDA-MB-231 cells incubated with different concentration peptide (A)
or nanodiscs (B)
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Figure 4. Migration of MDA-MB-231 cells incubated with different concentration peptide
4. FEIRE 2B E ) MDA-MB-231 4T
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4. g

25 b, RRSCE S B T DOPE-PDP, 2R 5 LDl 1 2 IRGUKRAL, KRR 5], Rife 16.36

+0.37 nm, PDI} 0.387 + 0.039. &Y KEM 73 B2, THEAS22 IR E AR 80%. 2 KAk
FEIE %] 50 ug/ml, X} MDA-MB-231 40g L %G 4R ifEH, 2= A9k A0 MDA-MB-231 41l B A i
FHM R ERT, 2 KAL) IC50 9 262.6 ug/ml. HIRZ BAGT MDA-MB-231 4 i A 40 i A5 1F
H, AEHAEARIKRE R IE A (23 MDA-MB-231 434 (A, HLEE Rridk— B se. that, ZAkEE
il MDA-MB-231 20 (40T RE , BEEIRFEIG R, bR S . B, A ST 1 i 2L R
TR 1) 2 IRGKBE, LR R VR T IR B R T R .

E&WE

Al ER ERB R ST H (30801441 A1 81773278) . 1H X Bl # K % T & K 5 24 61 il

(2018ZX09J18110-004). ZEBA J& BhBFAF B KT H (AWS14J011) 3 #F .
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