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1L 3| XM ATHE Rosetta (DE3)F #-47 IPTG #5-5-& A, JAab kL &4, #IF SDS-PAGE #= Western Blot #mlk ik = 4. RER AT
EA, RARFAEATRATAAL, T3 8405 69 F 8 SATIRINMLBAHT FOvA BAL 403G A AT . 4 Rk W, i XKW A7 Rosetta (DE3)
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Abstract: A prokaryatic expression vector, pET 28a-rhC | was constructed, with recombinant, human-like type | collagen peptide gene
and transformed into Escherichia coli Rosetta (DE3) for inducible expression. The cDNA sequence of recombinant human-like collagen type |
peptide was amplified by polymerase chain reaction (PCR) and cloned into the prokaryotic expression vedor, pET28a. The recombinant
plasmid was transformed into E. coli-Rosetta (DE3) for IPTG-induced expression and gene expression conditions were optimized. The
expressed products were analyzed by sodium dodecy | sulfate-polyacry lamide gel electrophoresis (SDS-PAGE) and westem blot. The expressed
recombinant proteins were purified by nickel affinity. chromatography. Additionally, in vitro antioxidant activity and cell proliferation assay
were conducted on the purified proteins. The results-showed that the molecular weight of the expressed recombinant protein induced by of E
coli Rosetta (DE3) was approximately 40 ku, consistent with the expected value. Nidkel affinity chromatography produced a collagen peptide
with relatively -high purity, and the 22-diphenyl-1-picrylhydrazyl (DPPH) free-radical test revealed that the recombinant protein showed
antioxidant activity. In addition, the methy thiazolydiphenyl-tetrazolium bromide (MTT) assay showed tha the recombinant protein promoted
the proliferation of mouse embryonic fibroblasts cells (3T 3). These results indicate potential applications of this protein in industries such as
food, cosmetics, and medicine.
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rhC I B F 5 i FAE TAY TR FRA A
E . KIFHE Rosetta (DE3)FfFiHL pET28a 94
SO SR, PrimeStar HS Premix< PR BRI V)
fitf Nde T A1l Xho I's T4 DNA E#ERE. B2 Kt
DH 53404 T Takera A# . Tk /MR &, B/
FEEE I TSR A& Magen A . $ifk His-tag 4t
16T abcam A Al AME A EA RIEEAETT
M R AR BRA T . /N BRI R B AT 441 i
(3T3)HH R R BV AR T
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1.2.1 By ARGy 38
1.21.1 PCR¥ 1

DL B A T A TR A IR A &) 34 5k
pUCS7-rhC I Atihie, 51%1°8: F.GGAATTCCATATG

GAACAAGGCGTTCCAGGT ( FHIIZk A Xho T EEDI {7
H) R:CCGCTCGAGGCGCGTTCGCCGCGTTCGCC
ACG (FXIZE N Nde I BEVIALAD.

100 uL PCR K ZN: PrimeStar HS Premix
50 pL; R pUCS7-rhC 1 2 pL; Primer F/R 2 puL;
ddH,0 44 uL. % 2&4F: 98 “C 5min, 98 °C 10s, 55 °C
15s, 72 °C 62's, FL30MMEHh: 72 °C 10 min. ¥ 4%
SeEE I, FABR MR EE R A TR, FE A Magen 2
) 35t IR R IR SR G e Fm i
1.2.2 pET28a-thC I ik ki thiz

Sy ANHF KL pET 28a FHPCR = #7347 Nde | A1 Xho
| XU, (RIS H B A BORT pET 28a 2 iy idid Jrdk ik
F RS MK DH 5o, FIF 576 £ 2% (50
ng/mL) ) LB PR AN % PCRIFIERHME#44L 7. Bk
e BH PG AL PIETR IR REE R A% . B
TEHf PR AR A B R FF B4 Rosetta (DE3)
i
1.2.3 pET28a-thC.I /s & if-F & &A= Western
Blot &

454 pET28a-rhC T JFURI TRE B 37 Cidi sy
5, IR A% R ER R T Kana' () LB kB 373k
37-C220 rimin $&IREE 7%, 4 ODeo=0.5 B I IPTG

CZUEH 0.8 mmol/L), #5355 h J5, ODgp=1.5 It}

BT+ 5000 g 250 10 min, FEATTIE A 1>PBS H &,
{58 FH RS R DR MR TR A, i 4 SDS-PAGE HLJKFE i
BEAT B . SDS-PAGE HLVK45 R 5, #4K%E NC
JIEE, S i s ks 5 6 2 h, 44 His-tag 55 & 2 h,
TBST ¥k 3%, /o itfT ECL W, Bu=mL,
1.2.4 pET28a-rhC 1 & &L IPTG -3 RE
AL

¥4 pET28a-rhC 1 JFURI TRE R 37 Cidid sy
F%, 8 1% 3R B AT Kana' /) LB iR 9338,
37 'C. 220 r/min $EIREEFE, 2 ODewo=0.5 73 A
AFEREER IPTG (ZHRFEMRIXAY 0.1 mmol/L. 0.4
mmol/L. 0.7 mmol/L. 1.0 mmol/lL, ¥:3% 5 h Jg,
ODgo=1.5 Ui . 5000 g 250> 10 min, BEATTEH
1>PBS &k, Al FH S R R A A, %
SDS-PAGE H kA% 34T Hagk Al
125 XEZRZEBRLAA

Y& pET28a-rhC T Jiki i T2 B A 5 3524
AT 1L A Kana' 1 LB fARE 3R, 37 C. 220
rimin $EPRES 9%, 24 ODgeo=05 FHINA IPTG (&K%
0.4 mmol/L), £53% 5h J&, ODge=1.5 AU . 5000
g, 250 10 min, B AARTTIE FH 1PBS H8:, 81 e il
PEA 2R T4 - 12000 r/min 550 30 min, Y5 IS,
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IFH 0.22 pm FUFEREIEIE, FERSERZNTHT (5 mL
His-Trap, GE) #iifk,, WA . #il#& SDS-PAGE
LR BRI f5, IS BB BT I . KB
AT J5 BB it T AR TR EEA TR T 28
1.2.6 DPPH A & &% A az 1

WA ERRTfE, FIZE TR 55 Fi) i
AR (R (AW #E 96 FLER I 100 uL A [A]
WS B VAR S 100 uL ) 210 mol/L DPPH 2./
VR, SRR 30 min, FHEE ARG E 517 nm )
WA (A . FEIFHIE 100 b A AR (R 8 ISR
5100 uL WE/K OB RO (Ag), 100 pL Y
2x10™ mol/L DPPH Z.BE4A iS5 100 LI ook B
TG AE (A o FHEXT R Ve SR L3k [FIRE I 1%,
D& Hoxt DPPH H HI Z: 5 bR .

it st 2 (A A

1.2.7 MTT 4| saft G-7& &

A R O 0 /0 BRVR G AT 4 40 i (3T3) B4
L 110" PRI R T 96 FLHT, 1537 24 hE, #t
S AN PR g SR R, B B R R
1>PBS 4l CoEAHAEN [ BARIFEEARKD, FH
PEXT IO T AR R, FERIIRE 518 40
po/mL. 100 pg/mL. 200 py/mL. 400 py/mL, Ki7Edk
153N DMEM+10%fIA 4R35 . FIAS R A SR 4L
JiR £ A3 24 h 5, BEFLIIN 10 uL MTT(5 mg/mL)
37 CHiF% 4 he BrEREFREE, &fLINA 150 tL DMSO,
R RS 20 min, H BEFR AR I0-490 nm &-ASFLIIER G
fH. MTT 2T AMEEE - ODago nm fHHE H1s
FoNTEA R Hb %

T HIAFRS A7 =4 i ODsgonm! I 4LAE i1 OD g0
am><100%.
1.2.8 GG

H Origin 7.5 A A 8 gt ATab #LS 7EE. RH
SPSS17.0 #H7 Z B (Duncan #8546), & K%
4 0.05, A3 K .0.01.

2 ZR51H8

x100%

2.1 pET28a-rnC [ 3k Jf i iy Ay

LA AW TR IR =] BOkE pUCST7-rhC
[ AR, PCR 48 H B, 51 4P 7 Al
Nde I 1 Xho I BEUINZ AL, HIKES AL BA(E 1) Bond
v BN TR (1044 bp) —3. PCR %
YN RO XY, IF5 XU 5 IEiE pET28a
R, FALE] DHSa, TR % PCR A1 146 B T ,
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Fig.1 PCR amplificationof rhCl gene
J£: M: DNAMarker; 1: PCR 4.
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Fig.2 ldentification of recomhbinant plasmid by double-enzyme
digestion
Z: M: DNA Marker 1: KBGO EARAK 2. T4
i BB,

22 A =4 Mk pET28a-rC [ K i AF &

Rosetta (DE3) /N&iF &%k ik

¥4 pET28a-thC 1 BRI TAEH 37 Cilsis:
e, F2 106 FI T Kana' 1ty LB Wi 3 73 e
37 °C.. 220 r/imin #EREE %, 24 ODgyo=0.5 F A IPTG
(ZZE N 0.8 mmoliL), HRAAINAFESH IPTG,
5 5 ik ] % SDS-PAGE HLHKEE AT LS U -
K] 3 BRTEFIAN B (40 kDa) BRI H 11254,
I H R LiERIE.

2.3 pET28a-rhC | /N E %3 IPTG 5 & 3k & 4
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Fig.4 Optimization of rhC | expression at different concentrations
of IPTG

7 : M: Marker; 1: &i#%$4#; 2:01 /mmol/L IPTG
#F4H; 301 mmolL IPTG# % Ei#; 4:04 mmoliL IPTG
#HF4H; 504 mmol/L PTG #5.Eik; 6:0.7 mmol/L IPTG
#HF4AH; 7.07mmol/L  IPTG 5% Li#; 8:1.0mmol/.  IPTG
#HFAH; 9:1.0mmoliL IPTG %% L.

¥ & A pET28a-thC 1 TR T2 B 37 Cid s
Ii, 1% 1% R R T Kana' (17 LB AR 725,
37 °C 220 r/min PEIRETFE 21 ODgoo=0.5 43 A
ANFEREERY IPTG (LMK 0.1 mmol/L. 0.4
mmol/L< 0.7mmol/Ls 1.0 mmol/L), #1#% SDS-PAGE
FE VKBRS AT FRKRIN - 25 SR a0 ] 4, FHAK A4 Bandscan
WS RILIPTG IRFELE 0.4 mmol/L I A8 e .

2.4 17 & Western Blot 36 3F

7 37 ‘CHIIPTG ¥KRE 7 0.4 mmol/L [FZAF T,
R A thC [ /NEEiA Western Blot 45 51K 5 fir
N, TERHAGLE (40 kw) AbF BHE 4407, US4 ER
H rhC 1 £ R E A RS, Had BiERIL.
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Fig.5 Western blot analysis of recombinant rhC |
7E: M: Marker; 1: Ri5$4H; 2 H92H; 3 #

S bk 4 HSIUR.
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Fig.6 Expression and purification of recombinant tC |

E: M: Marker; 11 RiEF4H,; 22 #54H,; 3 Fid
% 4: 10%Buffer B #tBi; 5: 20% Buffer B #tit; 6: 40% Buffer
B M, 7 60% Buffer B #/; 8: 100% Buffer B #t/5L.

£ 37 CHIIPTG F3IKEZ N 0.4 mmol/L (2% 1F
T, KEA 1 MRANRIFREE-T KBRS,
SDS-PAGE 45 %L i (FE 6), Buffer Bk FE y 40%IH,
AL H BB AP BT ok . A F Brandscan X
SDS-PAGE JiZ EIHEAT I e M, 1 BUIRIF B A (sl iR
) 94.5%, A BCAVEIFRHI A vk - 520
pg/mL.

2.6 DPPH g W& Al =

DPPH H HZE & —fifae i B %, AA 0T
¥, #£517 nm H HA SRR kE. DPPH H H A ER %
IR LRI 7 R, EARA [ BREEASES =
1570 y=-0.36x*+8.86x+0.16, 1C5=8.90 mg/mL;TiFH
%of R Ve #4 —Tia, y=-0.02)C +2.74x+0.99, 1C5=26.70
pg/mL. FARNRFE O BA— @ Mhra e, ik
JEER A TREK, —SRAPE N 2R
FFEHK, Hts AR IR . RIEE A%
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Fig.7 Clearance rates of Vcand rhC |
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Fig.8 Effect of proteins on cell prolife ration

MTT 2 TR 40 #5,  ODsgonm fE iy
For s E 2™, s 8 Fr R, 40 pg/mL. 100
pg/mL. 200 pg/mL HYE 2R A | YRR R 2 IR Refi ik
AL EE5E, A0S E R0 Y 6.5% . 13.2% .
13.8%, 1H /& 400 pg/mL [ ZH2 N 1 20 Jo 2 kot
ARSI TR R E AR IR E A R
FEWKR N 100 pg/mL, ZHAEHINHME 20N 6.7%, HdAhik
JEREABAEHER . SRA] Duncan taeiZnt s £y
AT BB ZR N, KIKIAT wR k1) B K
N B R E IR SR dn i B R A BT B
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R, FAEKAI ., BsAmR, &a e,
AT T A% 2k 8k pET28a-rhC 1 , -7
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FNIE | MR IREA ol B, AR ot 28K
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I, AT RIS I B 22 N SRR I IR L3 )
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