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Abstract: Objectives To prepare the HL-60 cell vaccine expressing heat shock protein 70 (HSP70) of Bacille calmette-
Guérin (BCG), so as to study its anti-tumor effect and mechanism. Methods The whole BCG HSP70 gene was amplified from
BCG genome by polymerase chain reaction (PCR) and sub-cloned into the polyclone endonuclease sites in pDisplay. The recom-
binant vector of pDisplay-HSP70 was verified by sequencing. Then the HL-60 cell vaccine expressing the protein onto the cell
surface was prepared by lipofectamine transfection. To detect the immunogenicity of HL-60 cells expressing HSP70, the test
groups were divided into three subgroups, HL60-wt, HL60-pDisplay, and HL60-HSP70 respectively. Each group was cultured
with peripheral blood T cells for 72 h, then the proliferation indices of T cells were assayed by CFSE-staining method, and IFN-
v were tested by enzyme-linked immunosorbent assay (ELISA). The HL-60 cells of different groups were cultured with peripher-
al blood T cells for 6d. The wild-type HL-60 cells were added and co-cultured for another 12h. Cytotoxicity assay was measured
by LDH release. Results (1) The fragment of BCG HSP70 was consistent with the theoretical value. DNA sequencing showed
that the recombinant vector of pDisplay-HSP70 was correctly constructed. (2) BCG HSP70 expressed onto the HL-60 cells sur-
face. (3) Detection of the immunogenicity: (D The most significant T cell proliferation was observed in the group of HSP70-
transfected HL-60 cells (P<0.05). There was no difference between the HL60-wt group and HL60-pDisplay group (P>0.05).
@ The contents of IFN-vy of the HSP70-HL60 group was the highest. 3 The inhibiting activity of CTLs on HL-60 cells in the
group of HSP70-transfected HL-60 cells was more significant than that of wide-type and pDisplay--transfected HL-60 cells.
And with the increase of the E:T ratio, the inhibiting activity of CTLs in the HSP70-HL60 group was rising. Conclusions The
recombinant eukaryotic expression vector (pDisplay-HSP70) of BCG HSP70 was successfully constructed. And the HL-60 cell
vaccine expressing BCG HSP70 onto its surface was successfully prepared. The results showed that gene transfection of BCG
HSP70 could significantly enhance the immunogenicity of HL-60 cells.
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FERAR R R I BB R A0 M 1 . AR ZH AT
&I, E T (Bacille Calmette—Guérin, BCG) Jz K &
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L1.1 HL-60 40tk HL-60 40 itk B o = #h2
B LR B RS BE . LA 10% 6 4 L3 (FCS) |
100 U /ml & F Z A1 100 we/ml 4% 5 2% 1) IMDM X% 35 ik
T 37°C . 5%CO, AEFEE AT T, 2~3 dp
BRI,

112 TREAM  Jom RE S B4R 4058 B i
o B LA RN S ml, JiF 3R 0 6¢ e bk B2 400 1 20 gk
(Ficoll-paque ) 4 B 3RAF B ML AT, 37°C. 5% CO,. 1]
FNGEJE RS S48 T G BE 3~4 h, IR BIR 408, PAS 10%
FCS, EH A H /2% -2 (rhIL-2, 20 ng/ml, Invitrogen 2%
) 1) RPMI-1640 55551 T 37°C. 5% CO. ML B 55
FAETHIETE, BB T R T2 AN, Je s Biis
) Tk 4

1.2 ik

1.2.1  BCG HSP70 A # 4 8 A M & MR 4 Gene-

Bank 54T 1 HSP70 £ P 551 (NC_000962 ) %14
BCE 1, Horp 3 AIAE P K P2 B S° AR 7331 5 | A Bgl 1T
FSma I YA (I FRILFER), BT [#PLS -
GAAGATCTATGGCTCGTGCGGTCGGGAT-3", N5 14
P2.5-TCCCCCGGGTGATTTCCGTCCGTCACTTG-3’ 3t
fTPCRY™ 1Y, 2ifv 5 n) R G lEHE R Y (PCR) P~ 241
AT BR 14 9 DI Bel 1L Sma 1 BgY) )5 5 & R4
PR FAZF K A pDisplay (Invitrogen 23 1] ) B 37 #EAT
TE, AL K AT B R 2 S 41 B (E.coli Competent
Cells) DH5a (TaKaRa 23 &) v , 4704 2 0 106 PH 4 2 20 5
FEATHEU) S PCR %258 . A% E R 21 TN 2 1k S5 JH v 1
P, 3 6 44 24 pDisplay-HSP70, s 179 KIE TR X
ToHEER B LR DNA ) RS HL

122 JeRikst AR R B M E % RG]
35, F) i jg & (lipofectamine ) 2000 (Invitrogen 23 7] )
2 # & pDisplay—HSP70 %% ¢ %] HL-60 41 fg % 1 ,
WS 5% G J5 1) HL-60 41, il A — PR BT VA TE R
F 70 $i{4& (HSP-70) (Cambridge Bioscience 23 ) ) ,4°C
WA R, PBS PRI , 12 PR & 22 5~10 min; PBS 3%
JE A =B 1gG/ 7 B FIER 56 & (FITC) (Cam-
bridge Bioscience 24 5] ) ,4°CHEE 1 h; PBS 28 i i 550
VEVJE , I DAPL 3% 8,35 % i /E FH 20 min, PBS Z5.0»
Ve, LR T 830 h, w3y B e T LR R
BEILER,

1.2.3 % 4L s HL-60 40 i S % I MRS T R HL-60
90 HL 2 oy R G 1) HL~60 48 i (HL60-wt ) 2H | 5 e 25
# {& pDisplay fit) HL-60 4 ffl (HL60-pDisplay ) 2H | % 4x
# 4 # {4k pDisplay— HSP70 [ HL- 60 4f ffs (HL60-
HSP70) 20, HEA7 RGN - Ok EL 200 Mo 38 58 &E 7 )
JE o K 10%/ml 3k EL4H 5 10%/ml 45 2H HL-60 21l JR &
FE97 T 96 Lk, 37°C. 5%CO,  MUFIE B B 324 h 5 57
72 h g, WA AN AR B SO0 T SR T BRI I
J¥c g (CFSE) #4794 1, 37°CitEE ¥ & 30 min, 5 f5 1A
PR REFRE LY, 7K EIFE 5 min J5, B0 ULTEL
Hi, 73K 488 nm B & AT . QA T T E -y
(IEN—y) KA, TR Atk EAAAEE 77 72 h j5 , ELISA
VA E B 5 F 3 IEN=-vy i & & (i1 & W B Jingmei
Biotech 24 ] ) , I 5 56 A 42 il M B i AR v 2. B
2 0 P T 9k A0 S (CTL) AR A% TG PEAS I . RF 10%ml
W EANHE 5 107/ml 4540 HL-60 41 i JR & 55 95 T 96 1L
M, A thIL=2(20 ng/ml) T 37°C, 5% CO, AE@FEZF
WEFEAET IR 6d , RS0 M 7 Tk R4, 11 A 2000 4
F, VRRE X EAE K BT A B HL-60 21 3 B A 107/ml
By S 40 L 5 i BS540 D 5 S 4 L 4 B LG 2 i R
10:1,20:1,40:1,80: 1 (1) Fu i AR 41, TR &5 3%
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WIS Bgl 1L A1 Sma 1 43550 3647 XU EGY] , 1% 35 i 5 5
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R1 RUEHKEMAEIETE R CFSE IFN-y 53 ik F

(X £5)

4 5 CFSE(+) (%) IFN—y (pg/ml)
HL60-wt 21 17.42+0.41 100.23+3.55
HL60—pDisplay 41 17.49+0.67 102.68+3.23
HL60-HSP70 4 30.58+1.68 146.01£2.98

F4 15.48 56.10
P 0.001 0.000

LAY M 101 33638 % 80 1, HL60-wt 21 . HL60—
pDisplay £H Fl HL60-HSP70 £H i) CTL 4 i 3% 13 1 £ 7E
B2 (B Y 22 R 3R Ge it op e L(H=7.50~17.98,
P¥4<0.05) , H CTL 4 ffs 5815 15 PR 5 S 5 W b gk 9
22,

HL60—-wt 21 . HL60-pDisplay 21 fil HL60-HSP70 4
1) 41 JE [ 7~ TFN=-y 7K *F- 43 51 2 (100.23£3.55) pg/ml |
(102.68+3.23) pg/ml F1 (146.0122.98) pg/ml, = 2H 2% ¢
AYit R L (F=56.10,P=0.000) , 21 LA & BE,
HL60-HSP70 41 ) IFN—y 7K *F- B {2 155 F HL60—wt 41 A1l
HL60-pDisplay 21 , 2= 535 A G i1 5 L (P #9<0.05) 5
HL60-pDisplay 215 HL60-wt ZH[R] i%) 22 R LGt =
X(P>0.05), W#&I,

3 itig

G ST HEFRIRTT L 2k A s B A A SR A — 4%
BRI, R HURIT A J14 5, L HAE 1 B MRD | il
Bif 9 05 52 & T A B L, 7 Ah, ST IRR
AR SR ERE R VR R, @ R I T A Y
LR, AT REATLAAR BT 32 BRI =ik 7 HoR 5 & 4
BHEEE",

H T 3 I 20 HL e = 35 R LA g2 7 25 T b R 1Y)
ALY 1 3 T AHRAS RE A 250 BRI A5 1 I 20 A, Ak
17 %% 25 L5 20 P 1) e ki . (AT, Fh LR S gee
TIRe S, 55 10 0 40 A A S A T B , HE
G PRI B AR 1 T B, e 28 R 2B 1 I 4 R 1 e e
HTC T HIHEFE ", DR, U] o A R A LR B e g A
95, B LA G5 T RE BRI ST Y $As

BCG HSP70 /& BCG 1 = B HL A 4%, He 3% SR 1%
5, HLA I A PURRAE, AT A SR LR 4 e
JEFI R S e 1 R A", AFFE W, HSP70 ik 5 1

F2  MRERGEERR

RE S 51 A 23 2 L F P8 S A 0 T 5 S, i =
PGB E G R (MHC) - T 7077k, BRI R
Fr SRR T AR 5 1 B HSP70 7 B LA AR 3 11 4
BESNE , AR — Pl e 30] T AS 75 2 H At SR 1225 5 5
%, HSP e A4l H R b 6 oA SR Bk, B JC 7R
SER G B UR , BN 32 MR UL A 52, DA
SeATHE T i Jed 1) S B it 52 P O S g b 168 P
M S R 2 AT, S e A s RS AT A 2
RN . R T B Rl RERY R PR, R LR
R AN B AR e v R A AR R, AL, EMARAS
AR A AT A A B B R AN RV A A
L e e e 0 S 3 S I 94 TR DA S J L 19 I
T B LZ TR A M 22 Sk IR, S A ot o 26
R SE A U ) AMAAL B S SRR T R IR AR,
T R N H B I A AN B v . P B, A BF 52 BCG
HSP70 315 B A 2 Fe R D) AL LA /) ki
55 BB, R i A I/ AROR PR A K R T A2 A
(PDGFR) 5 5 J* 51 5 s 1) 0 7L 3 ) 2% T 7R R 42
pDisplay 3 (4 2 £ , i Sh 4 @& 1 241 2 & pDisplay—
HSP70, il & 7 B3 1 % 15 BCG HSP70 ) HL-60 4]
iR
A AL 2 D S B o 14 3 55 = e o ) AR ES
3G RE ST . 0 ML R 1A B BE LA K CTL B 3% A3 %
Ve A . HATE A2 R MTT I KO8 R A2 3%
7 AR TN B ik ES A0 A O 97 (MLTC) Jig i S 40 A Fry 384
BRI DL, (H MTT J5 iRk 7 S St =2 4528 , iUt i
LR TR AN L2 RE™ ™ ABHTTR BN e
PERY CFSE 9 Je YRt 45 i sNAN AR DT 35 e T ik
PRI AR5 2R . 45 5R 2o BCG HSP70 & [N #%
L5 H HL-60 21 i RE B .3 3k L A M IS FR S N
IFN-yfie 2 ThO 4il g 73 {1k i Thl, F-REf it CTL 4
A RS AE PE™ . ABFFEEE R 7R BCG HSP70 £ A
¥ )5 ) HL-60 1T B I S 4 v TEN-y A 70K F-
J3 51, H BTE M AMITFE 2 R A LDH R A g6 )
NK A AAN (50 ik B RO > ABFFER
77 R 0 € CTL 41 3 Y o4% 43 936 1 , 45 2R 2R BCG
HSP70 3 R 53¢ 5 HL-60 A1) CTL AR U5 R B i T

(X +£s,%)
a5l Heit HiE P
A(10:1) B (20:1) C (40:1) D (80:1)

HL60-wt 4 4.75+3.98 7.49+5.11 14.52+11.38 37.36+15.76 7.50 0.043

HL60-pDisplay 4 4.59+4.37 7.43+6.46 15.22+14.68 38.25+19.24 7.66 0.037

HL60-HSP70 21 14.11+7.48 37.99+13.11 58.73+21.11 76.34+22.94 7.98 0.011
H{E 5.82 5.97 5.89 6.10
P 0.041 0.037 0.039 0.036
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