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Construction and prokaryotic expression of recombinant plasmid of heat shock protein 65 from My-
cobacterium
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Abstract: Objective To study the construction and prokaryotic expression of recombinant plasmid of heat shock pro-
tein( HSP) 65 from Mycobacterium. Methods The open reading frame of HSP65 was amplified by polymerase chain reaction
(PCR) ,cleaved by restriction enzyme Not | and Nco | ,and then ligated with the prokaryotic expression vector PET-28a
which cleaved with the same restriction enzyme. The recombinant plasmid was transformed into E. coli BL-21,and the positive
clones were selected by PCR, and further confirmed by DNA sequencing. The positive clones was further expanded and induced
by lactose. The bacterial protein was detected by sodium dodecyl sulfate polyacrylamide gel electrophoresis. Results  The tar-
get fragment HSP65 (1 623 bp) was successfully amplified. The results of sequencing showed that the fragment was consistent
with the target sequence,and the recombinant plasmid PET-28a/HSP65 was successfully constructed. The high expression of

HSP65 in E. coli was successfully induced by lactose. Conclusion The successful expression of HSP65 protein of Mycobacte-
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rium can lay a foundation for studying its application in anti tumor vaccine.
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1.1 ¥ KWGATE BL-21 Fl PET-28a JFiki B 87
1.2 #E KW@ BL-21(DE3) 1 & BB
S ARVPIRIRTT S R AT o

1.3 RKAEMFE KRB EILK PET28a Hl
HSP65 R A 1 H BT & 52 Bt B2 A Ui TR T 5%
W= RAT; R E VR A MisE X R (polymerase
chain reaction, PCR) ;4 [a1 G 1) & BB WA [l i
A G A BOR R R & 1o B A AR TR
RIS A RS 72y Neo 15 Not 1 I &
DNA JEHALH G A K% S EWAEMEARARRA
5 AT A B Al 2

1.4 FiE

1.4.1 HWRBEYE 4 HSP6S 254 2k PET-
28a-HSP65 , By Oligo6 K {F 115 ¥ 9~ 1 HSP65,
HSP65 5| ¥ it ¢ 51): 5'-CATGCCATGGCCAAGA-
CAATT-3" (& Neo | FgUIM L) s HSPOS 59T il )7
%1|: 5'-TTTTCCTTTTGCGGCCGCTTAGAAATCCATGC-
CA-3"({% Not 1| BgYIN88) o 95 CHAEE 5 ming
94 °C ZF P 1 min, 62.7 CiB k 45 s,72 °C 4Eff
1 min,30 PMFFR;72 CLEMH 5 min, §73G S 450K
J& BRSSO BGHEAT B 43 A 1% B ARa v vk A
W, 4R 5 B PCR AR [0 70 & AT 4 3% BE i
e

1.4.2 PCR F=¥E5E] KR PCR P24 Not 1
PTG, 37 CAMF TS 2 he FERES )G,
WS pb FR SO BGHAT BT 388 1. 7% SRR Rk
KB 25 5, 4R )5 I PCR (R & IR, i ds e
YT ddH,0, 1] Neo 1 HATERBY], 17 IV 45 RS
FH PCR =Wy 24k 20500 G0 52 g 7= ) stk A 7 Ak, 76 46
At Ja — K P s T AR R 22 v o
1.4.3 HAERNEY] AL ERAD PET-
28a JFURIAM IR Not T Fil Neo T PRI P V)l 347
D], A OV SRS S WL b S iR AT o
43%850. 8% SN WE L UK A I B D) 45 2R , SR 5 T PCR
Il sl Ak R0 & e sl Ak, Bir s = W v T e % ol
W, —20 CLAAFE .

1.4.4 &R EHAKRRDHN R B HSPOS (17 it
0.3 pmol , PET-28a 24K/ &4 0. 03 pmol ; %4
TR Z 9 10 x T4 DNA HEHRFSE 0fif | WL, T4 DNA %
2 1 pL, HSP65 2 V) J5 4lifb /=¥y 4 pL, V)5
RS 0.9 mL, il ddH,0 k% 10 WL, 52 7
16 CAM MRS,

1.4.5 FRAHKELEE PHEE TS mLEHRA
¥ (luria-bertani , LB ) 35353, 37 CHR % B 371474,

K HABCS pL #2280F 20 mL ) LB #5325 1,37 C
PZ¥EFR 2.0 ~2.5 W ARG RNIR L5 3 2 A K i
Y1 S0 mL Jop RN P, FEUK FCE 10 min, fif
BWHEWMBHIZEO0 C; T4 CHF 4100 - min™" Bl
10 min,, [FTSCANL ; 8] B S0, 45 B MBS 1 min DIE
5 IR RS s FEDTIE I A L in A 12 mL
A1 0.1 mol - L™" CaCl, V¥, 545 1) 41 M 1T
;T4 CTF 4100 v+ min™ 2.0 10 min, B ZHAE;
B B T, B 1 min DU RS R R 350
R B I A 800 wL FH VK ¥4 1¥70. 1 mol - L'
CaCl, V5, AR AIIDTNE ; BRI 28 pl —H
FE AN ( dimethyl sulfoxide, DMSO) , 5854878 5], ¥ B
B VK E 15 ming B0 240 M2 W F 28 mL DMSO, 4%
RWERETRAD, B vk b 15 min; HRR SR A5 B8 )
MR MRS CED, HEEH,AFET -70 C&
Mo BOEHAR S L, A B 2 4 i Js2 285 240 i
W, FEAMIR AT VIR 30 min Ji5, 57 RIICA 42 °C
PEFR A T AR TE 90 s, FF KA I 2 ming fil A
800 L 7E 37 CoK P AR BT & LB RS 57 5L,
37 CH%HEFE 45 min;4 000 r + min ™' .0 2 min 5,
3825700 pL B3 TAR T B M4 78 o B P AT
VE, BAIUR AT 50 mg - L RAEE R LB AR
Ik bR AROE B TSR T R AR, AR S
37 CHIEEFR 12 ~ 16 h, YRR HE LR TS5 H R
IR R IRAR LB B 5 e rh 5 32 b i, PRk pite e 1k
o 1 PCR 3EA47) 25 0 1 PR s B, BH 1 o [ 50 1 o
SRR E YRR R w3 — 2000 P Sk, (W]
AR EAR PET-28a B4k % BL-21 (DE3) v {E
“Jy HSP65 (% R

1.4.6 HSP65 NFESRRIE /MK 1.4.5 g
PSR 1) F 55 4l ORE A 28 JokE 18 K i #F 1 BL-21
(735 B AL 2 A S 4F B 2H) 10 pl 43 ) 3 T &
50 mg - L' RAREFE M 5 mL LB Ki g3 Ki 5
6 h J5  FERE TR I A ST 5 50 B 25 % 11 K T FL B
BYUIRIE NI E 2% 37 CREGI RS .
1.4.7 HWEARBREZEARKX HATENE
WEIA 1.5 mL B0 1,4 000 r - min™' B0
5 min, 3¢ BIE, A S x EAEZE itk 20w, ¥ /K &
5 min,12 000 r » min "' B> 10 min, IIA 5 pL i
W, FH 100 g+ L1 b A R 40 3R TR A4 IO O B G
L3k ( sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis , SDS-PAGE ) #4725 H WL Wk I 537 6

2 #R

2.1 PCR &#718 HSP65S K Ex X} HSP65 454 #
& PET-28a/HSP65 #£47 PCR, ¥ 144 1 623 bp 1 H
17 B HSP65 (4] 1) .
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Fig.1 Results of PCR electrophoresis of HSP65 fragment

2.2 EAFWETE KM PCRZEXPH Y ekE

PEATSEE (18 2) , IR BER/NZ 1623 bp, 5 1A

FAFF, st )20 i
1

203 4

14751 DNA;2 ~4. H Y R Bt HSP65

2 PCRPEMRIELETE

Fig.2 Identification of the positive clones by PCR

2.3 PET-28a/HSP65 EHFMFLHER % PCR

W0 5 0% BEE e e 20 108 28 T < ME R A W Rk

AR R 0 45251 R 5 H B8 58 S ARAE

H 20T PET-28a/HSP65 #4%E i1 .

2.4 FAMEFSRF[RIEZEB KN SDS-PAGE i

FT L UROM 35 5 5 A T R AT ARSI, X R 2H Dy 35 A A

A BL21 (DE3) H (1813) , 4R Bon LS T/ 1

H 12 F AR Rk Rk
1

2 3

Al
=

Mro90000 &

Mr 66000 |

Mr 45000

Mr 35000 |

Mr 27000 | N
| ‘s

Mr 20 000
Mr 11400

L ARMERE H 52 : B33/ HSP6S H2H 14753 : 5 T 1Y PET-28a Bi#k (4] B
4).

3 PET-28a/HSP65 Ri&=4IR) SDS-PAGE H k&R
Fig.3 Results of SDS-PAGE electrophoresis of PET-28a/
HSP65 expression products
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TR R MR B VTR , o o B A28 J e A 1 PN B G 5 il
VRTT AR2EIRITRR T AT E AN ROV AN 2 M
JeE R HONURRES = AR B, PN MR AR B 5 1R
22 BRSNS K S AR W AR R Y BOR AR W R
B 4 o0 LR I8 = PR I TR 40 Her-
ceptin #% 3 [E £ i 25 i 5 $1J5) (food and drug admin-
istration , FDA ) it #E i FH] - L AR 98 A9 38 1] 1l R 36
7 ARHARY R BN TR S, LA s ] £
i ged 240 B oy 7 AR BT o T E RS AR DG i A J i R
() g 52 Vi BB A 80U B A B S SO, R AR R AR
A5 IR SR8 , A3 I TeE 240 e TG I % 2H 2 4 A
LU= 8 e (=h ARk PN E SR N
A W A RObIRYT R A0 H L 2006 4, %
[ FDA AL LS 90 6 B 252 1 A B 300988 1 13 )y
PERERT'® 5 7341 ,2008 4E8 A MR W7ttt il HSP-J
SR HL IR 5 5 14 ( Oncophage ) 15 Ay 95 B JH T3 —Bir Bt
BRI YT AR IR AL & . 2010 4R, 3&[E FDA
W YCHEHE 1 1 TR I 5 R ) 5 B 2
i Provenge ( sipuleucel T)'™' [ ., i) FH Jifr g 32 5
TEYT BT IR A2 N A R B AR T FH S A
JEIRIT I o

Sy BUOFFTE HSPOS REWS b By S5 AR 11 2 A Bt i
R L FEALMAENER SR 1 2KiE738
5, SEIEOE SMIR AR R S M 00 20 MR 1 T 96 2 4
Jil, FZH Y HSP GG 4 H (BUE ¥ RS ) HSP Y
N wia, C %) 7 BEW & CD8 ™ Y T 4t it S i 1A [
B2 B BRI B A T IR 7 il B 4
W53 BOAF B HSP6S 1 C iy, UE A S REA K2 St
JE S e R L gk HSP 1] L5 AR AR 4T UK
FEIHIE 208 AR 5254, [ st AT DUAS e 3
i3] HSP 25 I, X 264 2 SR iF—A> HSP 431
b ASAGUR R E T g

AHSE3E b HSPOS 11 il ] {324 28 PCR 4™
IR T A% FR I8 R PET-28a/HSP65 , 4%
Je B 2 R K A FF A BL-21 ( DE3) 1, PCR
i 2 PHAE s, 928 DNA 3 2o 5 B 7 51 58
AR . PAPE SR — DY R 3R 0T AT FLAE
T ,SDS-PAGE il T 5 3 RIX M AR E O, 45 %
7R, HSPOS k4G | mikik, ikt — P LLor i
FF 1A HSP6S hy K A4 i Hi i 33 2% W AR X 85 5 T
At

15|

(THE 1035 77)



512 4

SR, 45 - D-AZNEACHR B/ 27 4 3 1 e 2 SR il 4 MRS RE ST

- 1035 -

(7]

[9]

[10]

[11]

the collagen stabilizing effect of crosslinked chitosan nanoparticles
against collagenase degradation [ J]. Dent Mater,2016,32 (8) .
968-977.
PEI Y,YANG J,LIU P, et al. Fabrication , properties and bioappli-
cations of cellulose/collagen hydrolysate composite films[ J]. Car-
bohydr Polym,2013,92(2) :1752-1760.
KOJIMA C,NISHISAKA E,SUEHIRO T, et al. The synthesis and
evaluation of polymer prodrug/collagen hybrid gels for delivery into
metastatic cancer cells[ J]. Nanomedicine ,2013,9(6) :767-775.
SRR, AR A, KRS, 4. D-ROME S IR I It I Y A S AIT 5
[J]. ThfigktE,2009,40(6) :1013-1016.
WILLEMS N M, LANGENBACH G E,STOOP R, et al. Higher
number of pentosidine cross-links induced by ribose does not al-
ter tissue stiffness of cancellous bone [ J]. Mater Sci Eng C,
2014,42(1) :15-21.
WRELTH , TN, 9 30, 55 AL/ 27 4 28 1K/ 28 BSA Uk
S SRR f B AR SMERERIT 7 [T . o [ AR Wy e 2 AR
#2,2014,33(1) :79-85.
CHATZISTAVROU X,RAO R,CALDWELL D, et al. Collagen/

fibrin microbeads as a delivery system for Ag-doped bioactive

[13]

[14]

[15]

glass and DPSCs for potential applications in dentistry[ J]. J Non
Cryst Solids ,2016,432(15) :143-149.

RIOJA A Y,ANNMALAI R T,PARIS S, et al. Endothelial sprou-
ting and network formation in collagen and fibrin-based modular
microbeads[ J]. Acta Biomate ,2016,29(1) :3341.

MENTINK C J,HENDRIKS M,LEVELS A A et al. Glucose-me-
diated cross-linking of collagen in rat tendon and skin[ J]. Clin
Chim Acta ,2002,321(1/2) :69-76.

MAHMOUD A A,SALAMA A H. Norfloxacin-loaded collagen/
chitosan scaffolds for skin reconstruction ; preparation, evaluation
and in vivo wound healing assessment [ J]. Eur J Pharm Sci,
2016,83(15) :155-165.

F%E, A2, TEW 7. EDC/NHS SEI ] 1 S5 4 3R Ak 2 1
ARSI [ )] AR R B TR 2E24 41,2007 ,35(12) :66-69.
CHIUE H,YAMAZOYE T, MATSUMURA S. Localization of the
dominant non-enzymatic intermolecular cross-linking sites on fi-
brous collagen [ J]. Biochem Biophys Res Commun, 2015, 461
(3) :445449.

(AX4HE:.& A EXHE:HE RA)

(351030 77)

(1]

TEL J,ANGUILLE S,WATERBORG C E et al. Tumoricidal activ-
ity of human dendritic cells[ J]. Trends Immunol,2014,35(1):
3846.

KAMIGAKI T, KANEKO T, NAITOH K, et al. Immunotherapy of
autologous tumor lysate-loaded dendritic cell vaccines by a closed-
flow electroporation system for solid tumors [ J |. Anticancer Res,
2013,33(7) :2971-2976.

BHERS XN E, L. RO EPR T A 70 F R e N5
AR iy 20 g A i 2 SRR AL [T ] e st LRI
RZ&:,2015,30(3) :216-220.

GRAZUANO C. HER-2 breast assay, linked to Herceptin, wins
FDA's okay[ J]. CAP Today,1998,12(10) :1,14-16.

VESELY M D, SCHREIBER R D. Cancer immunoediting; anti-
gens, mechanisms , and implications to cancer immunotherapy[ J].
Ann N Y Acad Sci,2013 1284 :1-5.

CENTERS FOR DISEASE CONTROL AND PREVENTION(CDC).
FDA licensure of bivalent human papillomavirus vaccine ( HPV2,
Cervarix ) for use in females and updated HPV vaccination recom-

mendations from the Advisory Committee on Immunization Prac-

[11]

tices( ACIP) [ J]. MMWR Morb Mortal Wkly Rep,2010,59(20) .

626-629.

DI PIETRO A, TOSTI G,FERRUCCI P F et al. Oncophage : step to

the future for vaccine therapy in melanomal[ J]. Expert Opin Biol T-

her,2008 ,8(12) :1973-1984.

CHEEVER M A, HIGANO C S. PROVENGE( Sipuleucel-T) in

prostate cancer the first FDA-approved therapeutic cancer vaccine

[J]. Clin Camcer Res,2011,17(11) :3520-3526.

FREY B, RUBNER Y, KULZER L, et al. Antitumor immune re-

sponses induced by ionizing irradiation and further immune stimu-

lation[ J]. Cancer Immunol Immunother 2014 63 (1) :29-36.
HONG X,DONG T,HU J, et al. Synergistical toll-like receptors
activated dendritic cells induce antitumor effects against carcino-
embryonic antigen-expressing colon cancer|[ J]. Int J Colorectal
Dis,2013,28 (1) :25-33.
KANDALAFT L E,CHIANG C L,TANYI J,et al. A phase I vac-
cine trial using dendritic cells pulsed with autologous oxidized ly-
sate for recurrent ovarian cancer [ J]. J Transl Med,2013,11.

149.

(AN 4E - FHF HXREHEB)



