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Synthesis of human-derived amphipathic cell-penetrating peptide PKV14 and
effect on BHK-21 cell
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Abstract: Objective To synthesize the human-derived amphipathic cell-penetrating peptide RRTLRRRRAAQRCG (PKV14), and
investigate the effect on cell membrane penetration and its cytotoxicity. Methods PKV14 was synthesized by a solid-phase peptide
synthesis. HPLC and MS analysis methods were applied to identifying its structure. The penetrating effects of PKV14 in BHK-21 cells
were tested by fluorescence microscopy and microplate reader. The cytotoxicity of PKV14 was tested by MTT method. Results
PKV14 was synthesized successfully and it was confirmed that PKV14 had a very high penetrating efficiency in BHK-21 cells.
Cytotoxicity test showed that PKV14 had no effect on the activity of BHK-21 cells. Conclusion PKV14 is a novel human cell
penetrating peptide with high penetrating activity, safety, and low toxicity which has potential as a drug carrier.
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Fig. 1 Electrophorogram of PKV14 and plasmid DNA

complexes under different N/P conditions
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Fig.2 Transduction activity of PKV14 in BHK?21 cells after
1 h to 4 h of incubation

4 h ) BHK-21 40 /ilg 2+, PKV14 5 J5itki pEGFP £
N/P LE Ry 10 [41E R & &, E98 06 st N et
MELRN GG, K CRER IOk pEGFP 4 AL 5
2 N/P EER 20 B, 26t LRy T Lipofectamine®
2000, HAE N/P LEh 80 B, Lo 6sm/Efm,
WEHR T Lipofectamine® 2000, 7 4 h [ & I} Ia)
AT B A AR, JF H PKV14 5%

5T Lipofectamine® 2000,

24.2 PKVI14 5 TAT /£ 4 h W& KM TG

FILE 78 PKV14 55k pEGFP N/P Lt 24 10.20.
40, 80 I, Hzp kR AR LI = T TAT. W& 3.

N/P

B3 4hPFE KM T PKV14 §1 TAT 3 BHK21 4AAf189 5 %
ElE
Fig. 3 Transduction activity of PKV14 and TAT in BHK21
cells after 4 h of incubation
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Table 1 The fluorescence intensity of PKV14 in BHK-21 cells under different concentration
ol IR
0 pmol-L™! 2.5 ymol-L ™! 5.0 pmol-L™ 7.5 pmol-L™"! 10.0 pmol-L™"
TAT 0.01X10° 0.32X10° 0.79%10° 0.85%10° 1.09X 10°
PKV14 0.01X10° 1.51X10° 2.76X10° 3.11X10° 3.73X10°

B9 24 h, (EANIHONGEE . 859 EXPEUERK N, Bk
TCIMI HIRE TR, GREEREFE | ho BLHIAS[RIAR B I 2
K PKV 14, [RIRF B8 3 ANBHIPEXT AL BHPEX R
FL (Lipofectamine® 2000, BH 4 HE £L 4% B 150 B 15
ERAEREATSER . 37 °C, 5% CO, 5541197 1~24 he
BFE ISR S, AEFLIIN PBS Phisk. e i A
FLIIA 20 uL 0.5% MTT ¥, 46820 F 4~6 h J5
FRUEFEW, FFLIIA 150 pL DMSO (- HIJE

XD, 7E% 10 mine 7EREERAC R EIE 490
nm KT ROCBORE, AR 20 4 A5,
SR 2. ALK PKV14 7E 0~27 pmol/L
I, 4IMAES B 90%, S5 RH M B oW B 2=
il K PKV14 24l 5g, 8% Lipofectamine®
2000 o225, HAWREREEERIAR, TRk EAH
Kbk,
MIAFTH R =4 (L) /4 (PIERTRD

%2 PKVI4 WSS
Table 2 The cytotoxicity of PKV14

. I EAFIE R/ Y%

o 0 pmol-L™ 1.7 pmol-L™ 3.4 pmol-L™! 6.8 umol'L™"  13.6 pmol'L™'  27.0 pmol-L™"
o R 98.0 91.7 96.5 92.4 88.5 89.6
PKV14 100.1 90.3 89.7 90.8 89.5 86.7
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