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Construction and expression of cell-penetrating peptide CCL fusion protein

expression vector
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[Abstract] Objective To evaluate the construction of expression vector for fusion protein of cell-penetrating pep-
tide CCLL (PEP-CCL). Methods CCL6-PEP-6XHis was inserted into plasmid pABP, pABP-CCL6-PEP plasmid
was extracted and then transfected into HEK293 cells, CCL6-PEP-6XHis was expressed and purified by chromatog-
raphy and detected with Western Blot. Results PEP-CCL express vector was successfully constructed and purified.
PCR product of CCL6-PEP-6XHis Tag was ligated with T vector, recombinant was transferred into the host cells,
then host cells were cultured, plasmid was extracted and sequenced, the sequence was identical to targeted gene.
CCL6-PEP-6XHis was successfully inserted into the eukaryotic expression vector pABP, plasmid was extracted and
digested, electrophoresis results revealed that a fragment with 430bp was digested by Hind [l + Xba [ , which was
identical to the expected value. Western Blot revealed that CCL6-PEP fusion protein could be recognized by His
monoclonal antibody. Conclusion PEP-CCL express vector can be constructed and expressed in eukaryotic cells.
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(AMP)WEE — G EHESESERESM. 5T
PEEL JE A GRS iz —* . {3 CCL6 i
TorF /I Ty B R R A BR A T ik RN . A
FHBT B H AR 4 m H0 A K 9 28 35 D) J2 B BRE 5
ISR G ) R, A AN B 3 Rt T DA
B AT I 1) A7 B B w5 JRy S vk B DA RTO WE BE 4
PUTA KPR I AN DT B I8 M . A ST DA #4240 i 2
B CCLO il 2 F1 i ml Bt .

1 #MR57FE

L1 E®HA4 AYE HEK293 4 fl C(ATCC,
Catalog # CRL21573) AARMR EHAE. Kiplks
Wi DHb5a. it i pSectagA.pEGFP2C1 . g % 35 ¥ 4
3% 3k 2k /& pABP.CD 293 TGE medium, (cat #
CM-1156) BP fectin % 43500 At 50 @ 5 3307 4E
YR A B2 w1 A 550 34 8 [ 40 BT 4
1.2 F%
1.2.1 CCL6-PEP-6XHis 3t F % 4 F 4t 1t & & &
7& Pubmed F#if] CCL6 & PEP & [ 3t [ )¢ 41
FIH] Premier Primer 84 #E 47 % 14 F LAk )5 ¥ it
H ) CCL6-PEP-6XHis Tag F A, fEAR 5 H iy Ak
151 k17 3R A B 5% 2 (PCR) . P [l B
197 B B PCR Wi A T 24K, PRHC s B #E 17 BE
I BEMUTURL AT I P 45 8 . WAL L X, ZRAT IE A 1
CCL6-PEP-6XHis 3L F%1 .
1.2.2  Jik pABP-CCL6-PEP & 41 fn g 47 .0l &
% CCL6-PEP 3[H B Br L Hind I 1A Xba I %
fitg . 3% 5 [6) #E {i U1/ pABP 804K T 14 C % #25d
W EREFEWE A 50 pL Topl0 &2 24158, Pk E
4 TV T R R T B R . B BOBORL I AT i D)
Y0E o ROV IR R LT B8R AT Primer 37F &
A IS Hind [ A1 A Xba | 8§ V)7 5 19 CCL6-
PEP-6Xhis 1 %) 51 ¥, IF F F iir ¥ it 51 9 i 17
PCR. ¥ PCR /=45 A pABP Hindlll + Xba | fif
PR AMEACEAR PR 3 42 72 W) 5% A 50 pl Topl0 Jg&
2 AN YN H AV A ek R R I T R R R
PG ¥ 32 5 SR EUBORL s XF Pr 4 Bk i#E 47 Hind Il +
Xba | V)% I 24T 7 %58 o

1.2.3 CCL6-PEP-6XHis i %I #| & 5 W o 4 3
W S5 5 IE B 1) TR % 4k B DHSa B 1, 422 Fh 1 L5k
A B Y i K 15 7%, 9 DNA 48 HOC 500 & i 25 5%
Y ok DNA, # HEK293 40 g L 0. 5 X 10°
cells/mL LRl % LR & 3 L 40 M 8% 357 B R 2
Bt TR 1.2 L 5535 0k 8 37 C 45 7 4 ikt
150 r/min, 4 7F 40 i %5 B ik (1. 5~2.0) X 10°
cells/mL B, F 0.8 L B8 ff JC I 7 /16 27 B 43 A
EREFEHE(CD 293 TGE medium) 7 B & 4K 15
2.4 L, TSI MBS 15 h BRI 3 (1. 5~
2.0) X 10° cells/mL B}, F§ BP fectin /£ N ¥ 44 i
A3 pL B 50 /10 g e, A1 I DNA/10°
Y M R S A . A R A AR ACRO Bi-
osystems YiBl AT IF Y 24 h |F. L 5%/
5% (V/V) HHilin A Feed X Supplement #h g}, Jf:
TEH YL 24 h 196 h [543 A ACRO Biosystems
20 mmol/L} 4 mmol/L % % ¥ Fl 4 2 Ik B v 4
W AR IR R b B RSB i O A
LRSI HEK293 40 il 35 55 .
1.2.4 CCL6-PEP-6XHis & & B & #7 4 1k #1 # l
WS4 TG I T 400 5% % L 8 1K T 0 2% O A0 i D
YN ML F BT AR B IR W B VE R A 0. 45 pm Y B 0
U8 NG L BR A LA A UKL, 5 mL & B E A
SR Z M AT 4r B MR A 40,100, 250 Al
500 mmol/ LBk M By B B E 47 VeI o %k 18 0 2 4 7
SDS-PAGE HLyk kil . 4R J5 i | Anti-hisx6 4T {4
%} Peak4 (1§ 4) 3 47 85 1 Ji B 5 7 (Western Blot)
oR1IL8

2.1 CCL6-PEP-6XHis & B % & F £ 1L & A %,
223 Primer X 17 %W 0L 5. W5 Z 6 M
CCL6-PEP-6XHis Tag & WL 1~2, £ X% )¢
BB 18 4514 (CCLO6-01, 02 ++e+e- 18 ) ¥E4T
PCR ¢34, I 1o Wi H Y Jr B 4% PCR A T
A PRI T SO RE AT B SR T B HUTURL AT I
Y IR P IAEG B .
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atgaggaacagcaagacagccatctccttecttcatcctggtggetgtgetgggecagecaggetgg
actgattcaggagatggagaaggaggacaggagatacaaccctccaatcatccaccagggettec
aggacacctcctctgactgttgtttctectatgecacccagattccatgecaagaggttcatcetac
actttccaacctctggaggctgcatcaagecctggecatcatcttcatcagcaggaggggcacccag
gtgtgtgctgacccatctgacaggagggtccagaggtgtctgagecaccctgaaacagggaccaag
gtctggcaacaaggtgattgeccaaggagacctggtgggagacctggtggacagagtggagecaac
caaagaagaagaggaaagtc aa
% .36 4 s mouse CCLG6 J¥ 31 ; 21 64343 : PEP1 J¥ 51 ; ¥ 5.3 4) : 6XHis Tag J3# %1

1 CCL6-PEP-6XHis Tag %[ ¢ 41 [#
Figure 1 Sequence diagram of CCL6-PEP-6XHis Tag gene

(bp) 2.2 Ji# pABP-CCL6-PEP T4 I CCL6-

PEP-6XHis £ [N #4 £ 2 Wi 31 5 ¥ 40 i 3% ik 804K

MIII CCL6-PEP Gene

2 000 pABP . it #UAR R B G Y. a5 W ik T
08 PCR #"#, W% 1./ 3.
o - ot 2.3 it s PCR ¥ A pABP Hind Il +
100 - Xba | fiff Y] & 1 1k 2% 04 B8 7% 32 7= W % A 50 pl
Topl0 JE&AZ A 40, 2 Fh VA ad 85 9% . B 85 57
2 CCL6-PEP-6XHis £ [ PCR =41 vk &l SEARIE IR 100 SR, DA 4,

Figure 2 Electrophoretogram of PCR product of CCL6-
PEP-6XHis gene

®1 BOtEGwEsY

Table 1 Construction of vectors and design of primers

HH A ¥ 5 T
ABP-CCL6-PEPh-S1 ggAAGCT Tatgaggaacagcaagacagccatetecttctteatect hn A Hind [T Y0 A7 55
ABP-CCL6-PEPh-S2 cctecttetteatectggtggetgtgetgggeagecaggetg -
ABP-CCL6-PEPh-AS ggTCTAGAttagttagtggtggtggtggtgatggactttee A Xba I NYIEGN &S

Wy MIII  ABP-CCL6-PEP
PCR 724

A:PCR M5 B: B ™4 5 C. B U1 7~ )

Bl 3 pABP-CCL6-PEP 3 [H PCR., [a] i & B V) 5 7= 9y v vk I
Figure 3 Electrophoretogram of PCR product, extracted PCR product, and restriction enzyme-digested PCR product of pABP-

CCL6-PEP gene
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B4 Jik pABP-CCL6-PEP T 4 v B I 1% 45 77 F- iR
Figure 4 Overnight incubated plates of recombinant clones

of plasmid pABP-CCL6-PEP

2.3.1 EmYER BEHU4 RS ROR G R
J5 s SREBUTURL 0 TR Y 4 45 BRI EAT G D) M 0E L
k&S o Hind [ + Xba [ V)1 25 430 bp [ 4
AT B R IR D) S IR R . ILIAT 5.
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Figure 5 Electrophoretogram of plasmid pABP-CCL6-PEP
and restriction enzyme digestion
2.3.2 RN LR XFRE ALK pABP-

CCL6-PEP #4705 % %2 . b Xf 45 S 22 0 L ) 7 52 4
ER AT, WK 6,
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Figure 6 Sequence diagram of pABP-CCL6-PEP gene

2.4 CCL6-PEP-6XHis Ji 4 %] & 5 bk ot 44
2.4.1 CCL6-PEP-6XHis Jf fr 4 & % & IF
() AL 5% A 3] DH5a 3 Tﬁﬁ%ﬂﬂﬁé‘%Fﬂhﬁxi
PRV R 3G 7%, 9 T DNA 32 B0 0] & i % 5% g
ok DNA, 32 % kL 4 #& CCL6-PEP-6XHis,
DNA G R 1. 82, 5k &y 13. 2, 5 4 DNA i

3.8 mg,
2,42 @M EER G W QM IR AT G
JE AR 2 UL 7. A0 i 0 3 20 D B (Peak

VCD) ik 4. 8 million/mL, A 40 g % ¥ (TCD) ik
7. 66 million/mL, &4 ittt VCD/TCD Jy 63% .
2.5 CCL6-PEP-6XHis & & # B #7 4 AL Fa o )

2.5.1 CCL6-PEP-6XHis & & E#réhi . #52.8 L
T 3G 4 M5 R W4 15 min L #EE O

(4 000 r/min) 2B 40 ML FI 40 MERE - AKUCR FHAS IEJ‘JZ%
JEE Wk AR i B s BB A T R ML )2 A 0 B LS LI 8

A R A A 2R RN )2 BT IR 45 U L% L SDS-PAGE ﬂ:
JRH KA . 1 4(P4) 2k 500 mmol/L WKWEPE I 5

= 6.0 100 ~
5 90
T 5.00 80 =
é A 70 =
% 40 60 2
= 5
g Y —a—Viable cell density 48
k5
= 2.00 ~#-Viability 30
T 20
©1.00
= 10
£ 0.00 0
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7 CCL6-PEP-6XHis Jft fi 7 HEK293 40 il I i 32 i
LR
Figure 7 Growth curve of transient expression of plasmid

CCL6-PEP-6XHis in HEK293 cell

Jri HAREE . SV IS 2 650 mL, B bR
2y 43 mLARYE S5 6 A0 280 nm i, H
P 28, AR T S5 ARG 5 41
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54 R A OB (IMAC) 2 & 8 8. 7 0t 1
500 mmol /L keI (P4) . LB 3K 2% 5 3T

___Mgnugl Run 3:10 UV

a3 0.05~0. 1 mg R H IR & [, S A7 &
2k BRI .
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Figure 8 Diagram of metal chelate affinity chromatography of CCL6-PEP-6XHis protein
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B M: B Markers B 1 4055 55 008 B 2 R DR BE AT B O
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JiiJ5 (CCL-PEP-6XHis), ik 8 SR A 20 i vk 4if
B 9 CCL6-PEP-6XHis 4 [ )2 8143 # 4l 4k 14 5 v Uk 2317 [
Figure 9 Electrophoretogram of chromatographic separation

and purification of CCL6-PEP-6XHis protein

2.6 CCL6-PEP-6XHis % & Western Blot # |
{#i ] Anti-hisx6 PL X} P4 347 Western Blot £
DL 25 Kt S PRYE  RI A e B Bl B DA
hisx6 FR% , (5 i T BB, 60 45 Y IR AR 4K
%o W 10,

(KD) 2 3 4

50
37

25
20

15 CCL6-PEP-6XHis

TUKGE < BHAE X 85 2 K08 - 25 0 B/ s 3 Pk JH : Marker; 4 JKiH
Ve )G Y P4
10 CCL6-PEP-6XHis % [ Western Blot £ il 4%
Figure 10 Western Blot analysis on CCL6-PEP-6XHis protein
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