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Nerve growth factor promotes proliferation of human pancreatic cancer cell line
MIA PaCa-2

MENG Ling-xin, DING Zhao-jun, CHEN Xi-ping, ZHANG Hong, CHI Yu-hua ( Department of Oncology, Cancer
Therapy Center of Rizhao, People’ s Hospital Affiliated to Jining Medical College, Rizhao 276826, Shandong, China )

[ Abstract ] Objective:To investigate the effect of nerve growth factor-B( NGF-B ) on the proliferation and cell cycle of
human pancreatic cancer MIA PaCa-2 cells. Methods: MIA PaCa-2 cells were treated with different concentrations of
NGF-B and K252a ( inhibitor of NGF-B receptor TrKA ) alone or in combination. Clone forming rate, proliferation, and
cell cycle of MIA PaCa-2 cells treated with different strategies were examined by clone formation assay, MTT, and flow cy-
tometry, respectively. Results: NGF-@ significantly increased the clone formation and proliferation of MIA PaCa-2 cells
(P<0.05, P<0.01). K252a significantly inhibited the proliferation of MIA PaCa-2 cells (P<0.05), while NGF-B
combined with K252a had no significant effect on the proliferation of MIA PaCa-2 cells. NGF-B arrested MIA PaCa-2 cell
cycle in S phase, K252a arrested cell cycle in G,/ G, phase, and NGF- combined with K252a arrested cell cycle in S
phase. Conclusion: NGF-B can enhance the proliferation of pancreatic carcinoma MIA PaCa-2 cells.
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1 HREHE

1.1 FEHMELSHH

Tecan A-5082 Sunrise 4= H B FEAR{Y( Austria ),
Coulter EPICS-XL Jit xC4fi iR {X( FCM, USA ). NGF-B8
( CytoLab Ltd/PEPROTECH ASIA, 5[ ), NGF- %
R TrKA AYF0 17 K252a( ALEXIS, Switzerland ).
1.2 smiasEsk

MIA PaCa-2 #fI( 32 [ 4 78 FR I hoC i g )
Him B AR AL N A &, 7% 10% FBS.
100 U/ml 358 Z A1 100 pg/ml 558 % () DMEM 1
FRWHE 37 °C MANRIE 5% CO, Bifefirh s,
1.3 FARFET 5% Bt NGF-B %+ MIA PaCa-2
20 e, U % T AR F1 89 % e

BOAE AR e N JE i 92 20 fL MIA PaCa-2 , JH Ak 5
O, R AR B . AE 6 FLAR 435 i A f 500
240 A Y P LR T, A 3 AL IR NG R 24 h
JE A A 0.10.50.100,150 .500 ng/ml A [/ 2%
JEE T NGF-B 1 DMEM K 3##, # 37 °C.5%
CO, 1A R FAa %% 10 do 2 RIR A] L4 i
TERERT 2RSSR, FRE [ | WA B O BT TR
KT 50 20 M i) s B, TR ST IR IR % ).
1.4 MTT i NGF-B *F MIA PaCa-2 %8 i3 74
ISR R A

AN 78 2515 75 90% e, T4 4k 50 T A A4
JH B, A A BE LA 2 x 10* 1~/ml 200 wl/FLEE
T 96 fLAR. 55 NGF-B.K252a, NGF-B +
K252a %5 FIX 2 4 4. BALA ol in A & NGF-B.
K252a NGF-B + K252a % K [R] 2 i & ¥ 5 ( 0.50 .
100 1150 ng/ml )JCILIE BE TR W, 73 4555 24 48 .
72.96 ho 553 ~5 d J&, BUH 96 fLAR, 7 L3, 4
FLAN MTT %% 20 wl, 4kEE85 3% 4 h JEFLINA 150
wl DMSO £ 1k J . H 2B ARG E 570 nm 3K
eAALICE BEAE( Dy 1l ) B EHE S &
LS E A 3 K, B (E. 15 % ( proliferation
rate,PR;% ) =( L84 D {H - IEW 4 D {H )/1IE®
2 D 1 x 100% ; K252a 1 il % ( Inhibitor rate,
IR;% )= ( IEHW 4 D {H - K252a D i )/IEH 4L D
5 x 100%
1.5 A XAt n NGF-g % MIA PaCa-2 &,
JE) 30 64 % vy

AR A AL S, 5256 1 4H 5 B A 0.50.100 .
150 ng/ml NGF-B.K252a £l NGF-B + K252a 200 pl
HEELIEFE 72 h, BRI . S5 2 A5 BN A fik
Ji & J# (100 ng/ml ) NGF-B . K252a, NGF-g #1

K252a £ 200 pl,ZEZEMEE 96 h, B RIEEFE M40 AT
DRI . A AR IR S IH AL O, 5 x 107/ml
PAZH MR K 1 ml BIRAS A 15 ml B0 T, B
1 185 x g.10 min; fil 4 °C 70% WA LW 8 ml,4 C
5 12 h DAL B0 185 x g 10 min, 7 FiE; k2
LT, 1185 x g.5 min x2 ¥K;0.5 ml PBS H &4,
JIA PI Fl RNase A 22t EE 50 wg/ml, % if ik
b il 5] a1 P = R 1 D B i O o A 526 A
523 GBI
1.6 %itsam

BAGLL v + 5 FoR, N H SPSS 15. 0 F A4k 47 43
Mro dHia) e ST REAS ¢« K50, 241 LU R
ZE0HT, LA P <0.05 WZESAGIFE L.
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2.1 NGF-B *f MIA PaCa-2 %1 i 56,14 7% i 5 4 % v
MO ~100 ng/ml Z[H]ffi NGF-B Joi i ¥k JiF 3%
15, SRR R A B WG ke, NGF-g Ab#id
X RRAHAH LA, 2 R A G FE X(P <0.05 ),
100 ~500 ng/ml Z[H], FERETE G FEAIG , {HA75 B
= FXTHEZH( P <0.05 ). 100 ng/ml NGF-B 1) 5
BTV % B L T 100 ng/ml 5 150 ng/ml £ 5 pE I
BCRAH LT 22 57 P >0.05, 81 1.2 ),
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Fig.1 Effects of different concentrations of NGF-f3 on clone
formation of MIA PaCa-2 cells ( x200 )

2.2 NGF-B % MIA PaCa-2 %1 je.3% 5tk 77 49 % v
NGF-B 41 Fifi NGF-B ¥ B 3% Jn Al 3% 55 B [i] 4E
K, D {HZ W1 ,100 ng/ml ZH155% 72 h iF D {E3k
B W ZIK(48.68 £ 11.86 )% ;1537 72 h J5 D
H X2 FRESmsE A6, K252a 4 B K252a
WERERA TN, 75 24 48 72 F1 96 h A4 D {55 %+ &
ZHAH L TR A, 100 ng/ml 2H 72 h 1 48 i 448 5 £
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i R A K, 1k(18.05 £7.32 )% (P <0.01 ),
NGF-B + K252a 41 4i i [ 245 490 e i 386 Jin 5 2 st [
FE D (EABWHE I (AL T NGF-g 4 & T
K252a 4l (% 1)
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Fig.2 Effects of different concentrations of NGF-f3
on clone formation rate of MIA PaCa-2 cells
"P<0.05,""P<0.01 vs Ctrl

2.3 NGF-B #= K252a #} MIA PaCa-2 2082 #1649 3% A1
2.3.1 FFE#HE NGF-B K K252a 1% 3 MIA PaCa-2
272 h OB 4E LR AT LA NGF-B 4l G,/G,

#1 NGF-B K K252a ¥ MIA PaCa-2 4HRaE5HAS

AR 40 L 7 43 AN 50 ng/ml 35 4R BRI, £ 100
ng/ml [FEEHFAL;S P 50 ng/ml i FHIETHE, =
100 ng/ml I8 F %5 G,/M M 50 ng/ml 2541155 5 FF
HIHE, & 100 ng/ml K. K252a 41 G,/G,
YA E 4 LA 50 ng/ml 2 FFERIE N, % 100 ng/ml
Kt ;S WM 50 ng/ml ¥ 5 S I IR B, = 100
ng/ml [ 2 Bl G,/M B 50 ng/ml ZHFF 4R FEAIC,
% 100 ng/ml PEZEH AL, NGF-B + K252a 41 G,/G,
ST AE 48 L 43 FE A 50 ng/ml IR AR, 2 100
ng/ml [ HA%; S WM 50 ng/ml TR THE, & 100
ng/ml i & 1% G,/M W] M 50 ng/ml FF 6T, &
100 ng/ml I8 ffm( R 2 ).
2.3.2 NGF-B % K252a % % MIA PaCa-2 % T [
B ZE AL JE B L8 NGF-B 4 G,/G, Wil e
I3 IS 1 RIGREAG, 2 72 h IR = 5% S 1
MIESE 1 RIETHE 2 72 h BF ik @& G, /M 1%
S R FE, 2 96 h B FF B &5, K252a 4
Go/G, JARTAHAN A & 43 bL NS 556 1 RIF LR34,
£ 72 h B E R ;S HINAE R | RIFRIEIL, =
72 h BERRM; G/M MRS 1| KIFHEMR, =
72 h BFEEHAK.

Y0 n=5,x +s)

Tab.1 Effects of NGF-p and K252a on proliferation of MIA PaCa-2 cells( n =5, x +s)

Group 2 h 48h 72 h 9 h
Cpu/ng = ml ™) D PR/IR( % ) ) PR/IR( % ) D PR/IR( % ) D PR/IR( % )
Cul 0.41£0.03  0.00 0.48+0.02  0.00 0.53£0.02  0.00 0.56£0.02  0.00
NGF-B

50 0.44+0.03 9.11£3.22 0.57+0.02° 19.04+4.17 0.66+0.03° 22.74£6.88 0.68 +0.02" 21.86 +10.12

100 0.51+0.01"" 24.88 +5.80 0.63 +0.03""31.59 +12.47 0.79 +0.04" "48.68 +11.86 0.76 +0.06" " 34.59 +12.25

150 0.50+0.03° 24.14£3.22 0.62 +0.02°"30.33 £4.26 0.72 +0.03" 36.00 +17.25 0.74 +0.04" 33.15 +13.53
K252a

50 0.30£0.03 4.93+3.22 0.45:0.04 6.69+3.23 0.49 £0.02 # 7.71£3.36  0.51 £0.03 8.96+3.12

100 0.36+0.02" " 12.07 £8.47 0.41+0.03"" 14.64+6.82 0.44+0.03"" 18.05+7.32 0.46 £0.06" " 17.92 +4.67

150 0.34 £0.03"“15.0212.90 0.40 +0.03°* 16.11£5.36 0.44 £0.03" " 17.86 £6.45 0.46 +0.04" " 17.92 £6.83
NGF-B + K252a

50 +50 0.41 £0.03 1.970.13 0.50£0.05 3.771.27 0.567£0.05 4.69+1.68 0.58 +0.04 4.84£2.90

100 + 100 0.43£0.04 5.17+2.26 0.52£0.04 8.37%2.53 0.61 £0.05 15.226.41 0.60 +0.06 8.24 +3.67

150 +150  0.45+0.03° 9.85%3.59 0.53 0.04° 11.09+4.78 0.60 £0.03° 13.35£5.15 0.60 £0.07 7.71%3.91

"P<0.05,""P<0.01 vs Cul
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Tab.2 Effects of NGF- and K52a on cell cycles
of MIA PaCa-2 cells

Group
Gy/G,( % ) SC% ) G,/M( % )
(py/ng - ml™")
Curl 50.4+2.9 20.4 +£2.7 29.2 1.5
NGF-B
50 37.0+£2.8"" 28.4+1.7" 34.6=x1
100 24.3+2.4°°%40.6+3.3°°4 35.1 £4,5**4
150 39.3£4.37" 32.6+3.5"" 28.1+3.2
K252a
50 43.8+2.6" 16.4+2.2 39.8+2.9°
100 65.5+£3.7"" 13.4+1.4° 21.1+2.4°
150 52.3+5.2 18.6 £2.5 29.1+3.0
NGF-B + K252a
50 +50 47.1+£3.6 22.4+3.8 30.5+3.4
100 +100  35.0+6.9"" 32.7+4.1"" 32.3+£5.8

150 +150  44.9+8.5" 26.5+4.6" 28.6x3.9

*P<0.05,"*P<0.01 vs Ctl, *P <0.05, **P <0.01 s 50
ng/ml or 150 ng/ml NGF-

NGF-B +K252a 41 G,/ G, W40 & 43 L i
551 RIFLRIRAR, 2 72 h FFEHRALS WA T 1
KIFMEFE, 2 72 hikmlg; G,/M 555 1 KT
WHIHE, 296 h FF &= e £3 . K3 ).

%3 NGF-g % K252a %5 MIA PaCa-2
AR E AR Rt B % )
Tab.3 Comparison of MIA PaCa-2 cell cycles after
NGF-B and K252a treatment for different time periods( % )

Group( t/h) G,/G, S G,/M
Cirl 50.4 +£2.9 20.4 £2.7 29.2 1.5
NGF-g
24 42.6 £4.8° 29.6+x4.6° 27.8+3.6
48 36.2+4.2"" 33.3+£5.3"" 30.5x4.2
72 24.3+2.4"*%40.6+3.3" "4 35.1 4.5
96 31.4+5.6"" 32.5+4.6"" 36.1+5.3
K252a
24 57.4+5.5" 17.3+2.4 25.3+£2.3
48 60.3+4.8"" 15.2+3.6" 24.5x4.7"
72 65.5+3.7"" 13.4+1.47" 21.1x2.1"
96 54.2 +4.1 19.6 £3.3 26.2 +£3.5
NGF-B + K252a
24 48.2+3.6 25.3+£3.9 26.5+2.6
48 40.5+4.5"" 28.4+4.3" 31.1+£5.2
72 35.0+6.9"" 32.7+4.1"" 32.3x5.8
96 37.2+2.8"" 27.2+3.8" 35.6 £6.3°

*P<0.05,"*P<0.01 vs Ctrl, *P <0.01 vs 24 h, 48 h
or 96 h in NGF-B group
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Fig.3 Cell cycle changes of MIA PaCa-2 cells
induced by NGF-
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W Pl 22 7 B8 2 TR B9 1) 2B 24 R R 22— NGF
AREZ St 2 17 NGF %A o.p.y 3 NI,
NGF-B A& A K K FIG W 507, NGF A Wi Fh
21 fitS 3% 1 B A2 4 TrkA AT p7SNGFR. 31 3K & #H,
NGF 25 LR % = % 1 AE EL R AE FH DA e 2k
AU o QG B A 25 4 RRLJRE | W8 % 240 L9 PC12 4
ML Z  NGF A i34 58 AR 22 e VR, 1 76 L AR 8
W R HEFEAEH ® . NGF ik TR i, 5
MBS - TekA AH BAE L 5 B0R B4R
W10 NG 34 A S 98 e A R AN A i s
it b MMP-2 ke A0 R 28 1t il
NGF/TrkA 538 #g 7] T 5 50505 1R 9T . — R4
F T3] NGF 5 5 MCF-7 2L 1595 40 o bk v i =7
Pt NGF Bt ] 300 i) 2L Rt 200 A A= < 1 5 RN e B8 A2
PR T

MG KB, NGF-B 5t 12 R M P 4 MIA
PaCa-2 41l Ml 52 BE T K, 3 5 Zhu 250 HF 5% — 34,
K252a A B 4l MIA PaCa-2 403454, NGF-B Al
K252a fc A B4 100 ng/ml. NGF il TrkA BE4
N, Trk A & AETERR AL, BTG PI3K/ Akt W& 42
S ER AN A S, K252a T REE A I NGF 5
TrKA 45 BHKT PI3K/ Akt I8 ik 25 840 00 1) 240 i 434
o EHRIE NGF-B + K252a KAIAE FH T 5 | 40 ity 4
FAREAR , HEM TrKA K3k KA —E BRI, X4 NGF-8
Ih—E Mk BE A TeKA 1 A5, NGF-g 6 il 1 F
P75NGFR ZZ &, il #1306 NF-kB 15544 Sl j% 5 i
AT . NGF-B % MIA PaCa-2 4 Jifd J&1 1 (4 50,
g5, 100 ng/ml Ay NGF-B FefERE , NGF-B /5
5 MIA PaCa-2 4l fefERf ]2l 72 h, NGF-B
=T 100 ng/ml J5 , AT g5 P75 2565 F4IEIH T-.
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NGF-8 i 2 /EH T ol i di i i G,/G, WHEA S
H1.G,/M i, 5400 DNA & 5 A 0 2243 54 RN 40 it
H4%8 . R 100 ng/ml NGF-B fEH] 72 h J5 X A# G,/
G, WA TR .S WA G,/M W 43 L ARy 4
A5 A0 TrKA SRR EAT G, 8 NGF-B I 4t
JiL 53 S0 5 5 A5 S IR B DDA OG . JCAH B B AR Y
P75NGFR i ik B Hi 91 s PC-3 4T G,/ G, 1]
AR S SRSt AF 1T 42E 38 41 A 386 5 J 300 , RO e AN
%MW%%%%EOMNaﬁﬁmimmﬂﬂ%N
240 A A BEL S Bl R O s AL T,

P75NGFR 214k 3 E A @%%ﬁto$%ykﬂf
AR B /N T HED S MIA PaCa-2 4l

H B35 P7T5NGFR A %, m@d”%ﬁﬂf%%
JEH TrkA SR EMEFEROREZ —,
P75NGFR =&k 515 44 . AWF5E LM, NGF
X 8 58 200 VT A 44 SR 0 o) 386 4 ) LR
XHHE T TrkA F1 PISNGFR £k ACERILER, it
Ah, TrKB \TrKC T8RRI L 16 75 78 #2802 vt e
FEVES) 5335 NTs-Trk 28 55 76 5 15 o 10 5 3o
H ML G ] v R R o
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