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WE: B 7ML KIEF (nerve growth factor, NGF) Z24&p75NTRYE T 2H 21
A 40 M Ak Hep G2 (1 22 1%, #83 p7 SNTR X S 20 JH 1 T 1 B i S G 564 T ek

T iE WEE2006459 F 22200844 F T4 v BL43 K 22 [R5 B= 5 B I I [R5 2 Be A7 T R )
o B 1 PR 2 2R AR BN S e 55 AL 2R bR AR JR2650F, B FH H 9 2H 34 2 A Tl trk A
Flp7SNTRAE FTJ 2 SR 55 Al 2 b () 3Rk . N FH Western blot#s I NGFLE F-Je 41 g ik
HepG2 A1 A\ JE G BT 4R I ARLO2 1 (1) 3R 35 . p7SNTRALE I fig i AR ¥ p7SNTRFURL 3 G A
HepG24ii iy, 75 #Ak 4 pcDNA3.1 25 ki YeHep G241 i, 75 1% REZH v R Ab B (1)
HepG24iiffl. >R F Western blotFl 6 ¢ JaiF A I % ZHp7SNTRIV R IE . B TR A B HE
JZ ¥ (polymerase chain reaction, PCR) & p75SNTR MR IR S K 1252 74 FH ¢ PRl 1 &6 4
1% (tumor necrosis factor 2 receptor associated factor domain, TRAF) . Z&fih )5 % fE &
H 45 & 45k (postsynaptic density protein domain, PSD) A1 Il BZET- 45438 (type 11
death domain, T2DD) RAZFHL, F&9e NHepG24H L, w7 FH T 40 A A S 0 241 P %)
T2, R J7 2250 Hr AL SD-okar 56 LA [R] D e I8 s ALK Hep G240 Hu i T (1) 5 . 25 5R
o 325 A ZUAY, A6 ) 26 B Trk ARTp 7SN TRAE 2600} FFF-Ja6 2 SR8 55 20 2 rp 35y ok WL BH B A .

Western blot45 %8, NGFfEHepG24i i fIAH X R IAE H0.749 + 0.302, BE&ET
LO24 B 170.452 + 0.290, ZRHGIT¥E X (1 =7421, P=0.037) . p7SNTRJFkiF%
e NHepG24H itk J5, % F Western blotFl G ¢ Je 4736 1E, 0] Wp7SNTR &Rk,

TS BAARAF 2 AR R W BRIE . WA AR MR, p7SNTRA ., FHAH
M AR A TSR 5N (253 £3.6) %, (3.2+0.7) %. (3.0+0.8) %,

B FE N (F=21.740, P < 0.001) , Hdp75NTRZL 2 & T 5 4k /0
AN (r=25230, 23.156, P¥I<< 0.001) , ZAEARAMNT G0 BHZE R LS
FEX (1=0417, P=0.692) . #ATp7SNTREKIDIBEHR A 5, AN IRAH ., 28
A, p75NTRZ. TRAFZH. T2DDZ FIPSDZH [t Hep G240 I T- % 4r 5y (3.1% +
0.8) %. (3.5%+0.6) %. (258%+33) %. (24.8% £4.1) %. (44+09) %,

(23.4%+33) %, ZRESIT%EN (F=47.79, P <0.001) , HH'T2DD4HepG2
MM TR R 5B AR 3 (1 =-0.386, P=0.708) ; [MTRAFZAIPSDZ{HepG2
YU TR Hp7SNTRAL B (1= 0.429. 0.987, P=0.677. 0.347) . £ p75NTRLE
JiF 98 41 23 K Hep G241 i o B B R0k, i Rk p7SNTRAJ(E B4l R T2, R
p7SNTRAE JH-Ji 40 i v R # Iebeg 40 X B9 E FH .- T2DD A& H B D g I8

KR P MK T2k p75NTR; P10 DhRgik
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The pro-apoptosis effect of p7SNTR on human hepatocelluar carcinoma cells and its key
functional domain

Ke Xiaoli', Zhu Qian’, Tian De’an’, Li Peiyuan® (1.Division of Gastroenterology, Puren
Hospital, Beijing 100062, China; 2.Division of Gastroenterology, Tongji Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430030, China)
Abstract: Objective To investigate the expression of nerve growth factor (NGF) receptor
p75NTR in liver cancer tissues and HepG2 cell line, as well as the effects of p7SNTR on the
apoptosis of HepG2 cells and its key functional domains. Methods A total of 26 pairs of HCC
tissues and para-carcerous liver tissues in Tongji Hospital, Tongji Medical College, Huazhong
University of Science and Technology from September 2006 to April 2008 were collected.
The expression of p75NTR in HCC tissues and para-carcerous tissues were examined by
immunohistochemistry. The expression of NGF in HepG2 cell line and human embryonic
hepatocyte lines LO2 were detected by Western blot. The p75NTR plasmid was transfected
into HepG2 cells by liposome as p7SNTR group, pcDNA3.1 empty vector was transfected
into HepG2 cells as empty vector group and untreated HepG2 cells were taken as control
group. The expression of p7SNTR was detected by Western blot and immunofluorescence
assay. The p75NTR point mutation plasmids of tumor necrosis factor 2 receptor associated
factor domain (TRAF), postsynaptic density protein domain (PSD), type II death domain
(T2DD) were constructed by polymerase chain reaction (PCR) and transfected into HepG2
cells, respectively. The apoptosis of HepG2 cells were determined by flow cytometry and
the effects of mutations in different functional areas on the apoptosis of HepG2 cells were
compared by ANOVA and LSD-¢ test. Results Immunohistochemistry showed that there were
no obvious expression of p7SNTR in 26 pairs of HCC tissues and para-carcerous tissues.
Western blot showed that the relative expression of NGF in HepG2 cells was 0.749 = 0.302, which
was significantly higher than that in L02 cells (0.452 + 0.290), the difference was statistically
significant (¢ = 7.421, P = 0.037). p75NTR protein was overexpressed in HepG2 cells which
were transfected with p7SNTR plasmid and detected by Western blot and immunofluorescence
method while there was no obvious expression in empty vector group and blank control
group. Flow cytometry showed that the apoptosis rates of HepG2 cells in p75NTR group,
empty vector group and blank control group were (25.3 = 3.6)%, (3.2 = 0.7)% and (3.0 +
0.8)%, respectively, the difference was statistically significant (/" = 21.740, P << 0.001). The
apoptosis rate of HepG2 cells in p75SNTR group was significantly higher than those of empty
vector control group and blank control group (¢ = 25.230, 23.156; all P << 0.001) and there
were no significant difference between empty vector group and blank control group (¢ = 0.417,
P =0.692). After the mutation of p75SNTR plasmid functional domain, the apoptosis rates of
HepG?2 cells in blank control group, empty vector group, p7SNTR group, TRAF group, T2DD
group and PSD group were (3.1% =+ 0.8)%, (3.5% % 0.6)%, (25.8% = 3.3)%, (24.8% + 4.1)%,
(4.4 £ 0.9)% and (23.4% + 3.3)%, respectively, the difference was statistically significant (F =
47.794, P < 0.001). The apoptosis rate of HepG2 cells in T2DD group was close to the empty
vector group (¢ = -0.386, P = 0.708) and the apoptosis rate of HepG2 cells in TARF and PSD
group were close to p75SNTR group (¢ = 0.429, 0.987; P = 0.677, 0.347). Conclusions There
are no obvious expression of p7SNTR in HCC tissues and HepG2 cells. Overexpression of
p75NTR could promote the apoptosis of HCC cells. It is suggested that p7SNTR may be a
tumor suppressor in HCC cells and T2DD domain maybe the key functional domain.

Key words: Hepatocellular carcinoma; Nerve growth factor receptor; p75SNTR; Apoptosis;
Functional domain
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JEUR M IR A2 LR bR, R0 S A B
ROy A BRSEAE R SR o A g3, At R A
EFEIEL80 6, Hp—p R AmpE, A
PR RIFHLE AR B . M4 KIET (nerve growth
factor, NGF) R#&EREARIEN M, H5
MEgEK. b, BEMEAE XY, NGFid
ShhmmRE . REMBERE XM, Bk,
NGFPE M H R b m Rk, e B3 MIENGFK
PR ETE, H S MR KNI TNM 4 A7 561
NGF & Zl i 2 & ¥ 4EH, TrkA (tropomyosin
receptor kinase A) & EsE MK, A5 S 40
MEK . ok, PEAEE SN, p7SNTR (p75
neurotrophin receptor) & HAKEAIJj5Z244k, p75NTR
HIVE B W E M, S5TrkA RN fEZERT, p75NTR
AT SENGF S TrkAM &5 & 71, AT TrkAI{E 5 5%
S, (RN IEs; p7SNTRPIAZ/ERS, 5NGF
gEA RAFEHEAM A T /E ™. p7SNTRAE £ F
AL BRI AR 1R RN RS o R AR Y,
B H §i A Kp7SNTRYE i 2 SURN T 968 40 B #k 3%
KRB R, X R 0 1 R AL A R
o ASHIT 038 A6 M p 7 SNTRAE JJ8 2525 A0 e 41
AR ) R PR O e A R T s, S
FRIETRERIEE RSB ThRESR, LA AR A
S WL FIE 97 B (A 70 L it A0 L%

1 BRE &

1.1 AP B 5 48R A INEE2006429 H 4220084-4 H
TR R R 2 [R5 2 24 B I [R5 = Be AT AR DB
() BB LG AR OR S5 ¥ 20998 IR S8 P4 i
J ) SO NS H L (PR R ZN 4% 293.0 cm)
PR ARFE26%] o F-AHT A5 AR B R B AT A1 4% H
[ 2 oy A RAT . AR T AT B E R R, 18
RSB Bl e Hi it (TJ-C20210301)

1.2 % J5 20 240 F iR A M trkAFep7SNTR 69 & 3A B
FOE [ e 02, weHEAEY A, RA %
955 2H 24K 5 SPIL KL W) i 4H 2R R0 9 55 4H S trk A
Mp75SNTRIIFRIE, #BEZRAMNE (dtihizs
WA BT, PN D 1005451 AtrkA
p7SNTRZ wEPiiA (3£[ESanta CruzA )

1.3 mfedd fife i badt g M Ak HepG2. A
A i FF 4R B AR LO2 A6 = AR A7, LA 10% 38 4
A= jE FIDMEMKR; 7 36 55 9% . 4% i i H A, LA
Lipofectamine2000 (& [EIntrogen/A#]) 4Lk,
p75NTREZLH I i 57 44K p7SNTR Jii #i % 4« AHepG2
Y, 2R A pecDNAS. 125 # 44 Y HepG2
HA, A N R AR A B T Hep G241 fid

1.4 Western blot# ] fm LA NGFA=p75SNTR & € 49
&k HepG24H s ATLO2ZH a2 L 7 IR BUER
17 Western blotfg ], &L EAFEN50 png. —Pik
FI1 : 200% 5. ANGFHIp75NTRZ sif&Hifk (£HE
Santa Cruza &) , PR : 20005 R 11 E 40
BEbRid EPT Rk (SLF%iFermentas A ] o B
H BRI R A 2% R 2 A . R g0 &
23

1.5 %5 KA EA M AR pTSNTRE & 09 kX
AL HepG2aN e i Faa gt i BAK, ZRWEE
[l 5E, 10% TrixonbE, 1 :200%$Hi Ap75NTR%
T EPiR (£ ESanta Cruza®) 4 CHEE 18 h,

1 1 2000% FFEARIC ) EPt e Pl (3£E Santa Cruz
ANFED B E 30 min, HlE T 9O 8
THEE,

1.6 X e RAm tm 0B = #5 YL Hep G241 o 15
F748 hr KRB AL, RGN E 25 < 10°/ml,
Annexin V-FITC + PIXUZett GRYIESE AT 5L
MU . AR RIS EE K.

1.7 p7SNTRIE A T B3R5 R E R A ME SANE
K:p75NTR cDNA [f]pcDNA3.1-75NTR E A% % ik 5 ki
HnE AMcGill k2 Barker##5% B 8, B 1%k i
FipcDNA3. 1A SIS IR A7 . H4fp75NTR mRNA
KMEATH, HMHNBA3INIhREE: MR ISR
T2 ARAH K7 (tumor necrosis factor 2 receptor
associated factor, TRAF) #5&MFEEX, [1HIAET:
ghifyl (type 11 death domain, T2DD) , fiiFCH
Ui () S fph J5 %5 B 8 . (postsynaptic density protein,
PSD) &4k, &5 34N Dy REIE THI3XT B
BEI LT N3N SRR 5 Pt 4TPCR, 53
FRAS I pTSNTRF 1, 4 ApcDNA3.1 B A% ik i
Rir, M FPAESE

1.8 %t 432 N FHSPSS 17.080 1+ 4k 43347 £t 4
M. NGF{EHepG24H i 71 (1) AT 205 & S 4R T
RN ERE, FEIESD M, P+ s, WY
i) L33 R AR SE R AR e 56, 22 2 TA) bR 7 %2
Ko, 4N P EL AR FHLSD-e5 %6 . LAP < 0.05
NERBGIHEE L.

2 #R

2.1 TrkAAnp7SNTRAEAT & 4L 43 Ao i o 4L 4R o 9 Rk
T 95 2H 234K 22 R 2% B Trk AFIp 75N TR & (1 7E265%)
e AR A S5 A b ok W B RIE, IWEL.
2.2 NGFf£HepG2 4a e A=L02 4m i, ¥ &9 & & Western
blot4i H L8], NGF/EHepG24H il 1 () AH % &5 8N
0.749 £ 0302, %.3& = TLO24HMf0.452 £ 0.290, 2



SHESEEL (1=7.421, P=0.037) . WE2.
2.3 p7SNTREHepG24m it ¥ #9 %k & HepG24H k%
#epcDNA3.1-7SNTRAI A 3 /K pcDNA3.1J5, KH
Western bloth&lllp7SNTR, p75NTRZH 7] W.p75NTR &
FEmAak, A AR A T R 4 bk R A Y
p7SNTRIFERIE (E3) o [FFE, LAk ekl
Mp75NTRFE A, 5 Western blot4s 5 —3 (El4) .
2.4 p75NTRid & A 5t HepG2 4 it A = 49 %577 HepG2
I i 4% GepcDNA-75SNTR AN 45 #i /A pcDNA3. 15, %
FHam =R gn SR g T (B5) . p75NTRAL,
T EAAR RN A PO R AR B TR i (253 +
3.6) %. (32%£0.7) %. (3.0+08) %, ZRES
B Y (F=21.740, P < 0.001) , Hrp75NTR
HEBZEm T RAAM Ax B (¢ = 25.230,
23.156, P¥]< 0.001) , ZEIHARHAFNT [T 2=
BEG T FR N (t=0.417, P=0.692) .
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2.5 p75NTRE & 9 K42 Fh fe 3k LAPCRYZ 73l i 58
AFpTSNTRAI3A REE TN Reds, WIJFUESE: TRAFI)
REIBA0 LI I FE AR AT NC, AH L2 IR T AL K 4
Mif%; T2DDILREIL 10410 T FEGRAE NC, MHMNA
RAMRRBNKAZAME; PSDIJREIH 1268 A7l FECR
BORNA, FH L2 Z IR RN IR W 3Fh il AR
JFRE 3 9l 55 G N Hep G241 fia A, % A vt 2 41 A%
K E . S AN IRA . FEAR4. p7SNTR
4H. TRAFZl. T2DDZl. PSDA [T 45 5:

(3.1£0.8) %. (35+0.6) %. (258+33) %.

(248+4.1) %. (44+09) %, (234+33) %,

OCHMH TR ERHRITFE N (F=47.794, P <
0.001) , A T2DDA 48 - % ff 22 5 S ik 4
—3 (+=-0.386, P=0.708) ; [MTRAFZLAPSD
Y T 5p7SNTRAHL (1= 0.429. 0.987;

P=0.677. 0.347) , WK6.

& | $t%J TRAF Thgldi. T2DD IEEEA PSD INEEEAY 3 Xt moREE 5455

AR HEZV21

TRAF ) £8.3%, ki3 5-GTGGAACAGCTGCAACCAAAATAAACAAGGC-3'
Fi#: 5-GCCTTGTTTATTTTGGTTGCAGCTGTTCCAC-3'

T2DD) %35, Ei#: 5-GACCAAGCGTGAGGACGTAGAGAAACTGCTC-3'
TFi#: 5-GAGCAGTTTCTCTACGTCCTCACGCTTGGTC-3'

PSD ) f3% Ei#: 5~AGTCCACTGCCACATACCCAGTGTGAACTCA-3'

Tt 5-TGAGTTCACACTGGGTATGTGGCAGTGGACT-3'

TrkA HH

p75NTR HEH

1 NGF Z{k TrkA F1 p75NTR 7EFFRELHLA

D

X% DAB &, x400)

e A NGRS A I TrkA B H, FHEASUR AR OB B O L GUL BRI TrkA &, i 55 A ZUR WA (U0
C NGRFEN LM 2 0a I p75NTR S H, FHEHSUR WARTE BIR: D AR A UL A2 p7SNTR EH, 855 ZUR WAZ R (U0k:

L02 HepG2
NGF
B-actin

2 Western blot #ill NGF 2 H 7£ HepG2 4HBfA0 L02 4Hf0
FRIA

) Vec (+)

p75NTR

B-actin = s ranmddiisEOl iy
3 Western blot #230l p7SNTR ZE B 7E HepG2 AEFRITRIA
He (O N Vee NAHIKM, F pcDNA3.L A

Fis  (+) Jyp75NTR 41, #4: pcDNA3.1-p75NTR S i



10

-
s
EGO
At
&

Vec

(+)

B

4 RIETSLERM p7SNTR FHATE HepG2 MAEH HIRIL
T AR EXEA O RRAEI: BREEMH (Veo) RILAAEIIG; CoRp7SNTRA (+) AR, #75 p7SNTR

BERIE
(- Vec (+)
= = <
3 -
%3
T100 107 102 108 10t
FL1-H
5 RIABARKN p75NTR T FRiLAxT HepG2 4REAT-HI B0
W ) AT EAXHE Vee NEAL, Y pcDNA3.L EARFR;  (+) N p75NTR 4, ¥4 pcDNA-p75NTR Ak Fifi, HANH

P2 3 T s EO HR A A A ik A

6 SRIVEPEARN p75NTR IhEEE 2 2R3t HepG2 RAA T RIS

baeE

31ie

I RUCANGE RAEH T4, H 5
MEEI AR A Y, L FNGFIE 7t th 2 5 1
ZRGHFEY, JERA T EYINGF 5 HEA <,
HAbwtrethend, e s, mauE". sl
" R L R, NGFY R R R IBIRA,
H5 MR AR, & E MRS E ST NE

(5) AU, Vec WK, Y pcDNA3.1 #ifk ki, p75NTR JTRASFRL; TRAF Jy TRAF DHgi i 548 5k ;
T2DD >N T2DD ZhAgH 5 548 Fiki; PSD A PSD Thfg s w548 Jfihi ;

* 5 p75NTR AHEL P > 0.05; ** 5 Vec Mt P > 0.05

P, AHIE 7t 2% BH AE I e 4T M bk FPNGF R 0k BB 3%
m T HERG AR, X5 H 410 F gl AT
VERN—FA K7, NGFt 35D E W ess
Gy 7 OB 2 AR R EER o NGFRSZ ARG 250
TrkAFIp7SNTR. TrkAF E oA T4 R G 1 RN
YA, WAME RS AR TG A RAN £ SR RS T
oG £ v K JE B B 4 22 7T . Trk A2 b JB s 36 DR £k



T () — Fh s FR VB =2 1k, T SNGFREFPESE 5,
R EE A, AEE AR EE S IE R
g, M Jashan s te, FeA BN, ST
KR IA AN S 4 i o U, At 7T i i
HAUE 7RI T 265 e AL AR 55 20 21, 3
R INA TrkA [ B B35

p7SNTRJEHE 5 %21k, NNGFRIMEEM 1%
&, BSNGF&a4, B 5 aEREA
gif. pISNTR) iz i T REZHIEFHA . Wik
A HORIR R, e TR DRI A0
Mz ship o rh g £k, p7SNTR\FE L 5 H
AR, U P02 R ol i ge 25 2 o PR 1
ARG A <. EBRE 5 A AT 51 IR 2 R
, p7SNTREIE /D e s RS A5 EH,
p7SNTR AT I ik 101 sl e I8 4 P 110 348 B 35 5 000 T2 7
J 86 R A0 fi g A0 B B g F) A P2, BRORHL AT R
— bR A R T o ASBIE T AE B g 4 2 b A AR I )
TrkAFIp7SNTRI R L, 78 40 itk HepG2 1 1)
AATI B p7SNTRIJHH B RIE, (HFHE AL
AR PNGF I RIA T &, RIS RATWA, i
BpTSNTREE N dn e, /275 0l 51 & -9 410 fa ik
FT

A sz, Wp7SNTREE N B, Febma
Jdkid Rk, AR A K 2 B, g A
{3 B3R oRp7SNTRAT RS g fegg 0 e 7,
A4 pTSNTRE 75 0] JFFJe6 20 ot A& %40 ME D 2 3%
AT p7SNTR B AZ 2R3 5 R 4% e NHepG2 A 21 i ik
L, RIS TR AL, p7SNTRERIE A &
H W0 A0 B ARG T, $R7np7SNTR AT TE FH 4
e Hp R b e A R T AR D RT R RO I YA
SRR, EFRLESYSIR i — B IIIE

P7SNTRIK I T8 T2 FH 1 SR A7 s R4 AL
il AR B . A FTET X p7SNTR AR P BLI3AN D g
1%, (TRAFIHALSR. T2DDILREE AIPSDIhRESR) &,
I PCRAT LG T R SR pT AR ki, IH4%
H 9 NHepG24H figrh, 45 R K W TRAF ) REI A
PSDINfeIk AR 5, Al sl dnigml Bl 5K
RAFPTSNTR—E( . i T2DD I ALK 104147 i HE G 5
BHNC, MNAEARRLARLEARGE, MR
R E AR JAL, FERpTSNTR F Z# id T2DD
TR R AL R TR . B 5 8:T2DD I A 4k i it
Al BS54 Sl ek 5 R s T, R —
W

Zi I, NGF/EMEALR P EERIL, L2k
Trk A flp7SNTRYE fHe ok o T 40 i o 5%

Pep7SNTRA] 2 3 H A TS, P T2DDI)Ag &
p7SNTRI FE I REsk, B X p7SNTRAEFH & HAL
BRI TE, AT Re N IR T 1R ALH % .
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