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[(FEE] RABREARERATERFES LEAMB AN RAAALEAG - KM, LFLEHETAR
AT B 16 Rt 55 0938 ) 5 R AN G ta B F Tt 2 bk TR 25 R 89 KAR NI AR I G 8 R AR EmaE, PE B AP
LRAMRE T RARE EFZKF G ERLRIS, T2 RN RS F AT RAS T B AN SAE A L%
ROMBEFLAEFREIANARKREFLERAEAY ., PHBISMAGERRATHERN SFRLHERL S RS SRE F
WNHR AR ER S RETMNE  EFRETHANBEAARLEZI MM S X2, RRMAHSRITRT
TN FBAE R AR E BT R, K IARIFF A AL 9538 1 0 B A & T B Lamin B, & A sk R 38 3] M & 2 4k A bk 6 ACRT 71 AR
JE VCaP ta Ja3G s a9 1E R, RBF LA B A M F s R A 424k — 2 e 2t A mbh . B A M F K 9 B4 TPG-1 484 9 2 47 %)
AT J% SK-HEP-1 4a JiL oy ¥ 7 4%y, o ELAE 4% 9 242 8 L8 w89 & A | 5t B4k 48 47 4] SK-HEP-1 %0 i 69 4k sh L A5 4k, 7
JE 69 A B G R A 25 R AL AR 4% A TPG-1 0T & A A AU 69 RN BT R AR A — e K o b, KRR 24 2F o 3B T JE 09
— TR K I, A 5B G i BB B A AR 45 A0 Rl A B JE HGC-27 A= MGC-803 4m L #4 3 s Am IR SN iE A5 4L ), LA 435 A F
J& HGC-27 /72 MGC-803 40 JL Al = A= A "4 69 X A , " A mTOR/STAT34Z 5 @ % TR TRALAL T B o bt RRH G E
TR, ZFRLEB A BRI BEAFRARE—ROEE TG, ARBARNTH T 5 B Ry LRy EANH
TR R IBAAL AR R RIS T E AN AT R AU AT T R A~ RPN ER TR LT
T—reykak,

P H-2E H R ME TPG-1 A A SK-HEP-1 28 i1 A= < A AL i

MmEMK, 2L, NEE', RMIZL', EEHEE, BB, HMPLY
(1. kRFPEHXRF PHEE PHAKRAT T, LT 100029;
2. b HEFHMIRLFER AHITAEFIR, dbE 100029)

[(HZE] B8 :EARETPG-1 BA R AF0§0 H I 2k A B9 3 — 25 3R B 1 SR TPG-1 9t i o FAE L. 5
%ML H 8 (B TPG-1(0,0.05,0.1,0.25,0.5, 1 g- L") Zb B 988 SK-HEP-1 40, >R FWEWR 5 (MTT) He €8 2 K6 R B 26
R WE TPG-1 X SK-HEP-1 4 Jfg 1% 5H (% 5% mi , >R FH I =X 40 B R 42 U TPG-1 Xt SK-HEP-1 40 Ml P8 T- A 52 W . X 28 TPG-1 &k it iy
N9 SK-HEP-1 4i i 2 47 3 BRI Fr B 0 23 BF , 4835 TPG-1 P8 19 7 FAE AL . &5 R : 525 4l b, M H-26 (1 3 M TPG-1
fEA% T 2 3 AT 9 SK-HEP-1 248 Jifg (9 3% 5 fig /1 (P<0.01), TPG-1(1 g+-L")YEf T SK-HEP-1 £t 48 h, SK-HEP-1 ZH it i 1
R FHIN(P<0.01), H TPG-1 45 25 AE % 1o & 1 0 40 0 I 1 55 B2 P04 T 3 & 20 bk 22 2 11 K 4% 20 I8 2 14 7K fi%t 1§ ( Caspase) -3 1
Caspase-7 B YJ /K- (P<0.01) . 525 AL L3, TPG-1(0.1 g- L) RE % il SK-HEP-1 41 §d (1) i £ BE 771 (P<0.05) . FEPHt F
R o3 B 45 R oK, TPG-1 A0 35 , SK-HEP-1 21 jd v 22 5 R LA 9714, Hirp 3Rk bR B K 486 4>, 3R iA T A ZE X 485 4.
FEHANR (GO) A3l [ (Pathway ) 73 BT 45 5 7w 265K 25 5 SE DA 9 DI BE 32 22 30 K A0 A -6 (IL-6) B W) & A P i 5 234 |
S A 0 B Al A T e L 22 0 T A P K A T R I ( MAPKCK K ) 2 386 2 I 4 TE 45 L A R 28405 (KO 4 i a4k L #afb IR T 2E By
GRS MEAh, Rk 22 S AL T M A5 S T8 I R B AR AL T TR SR R AL S5 M (NOD ) B2 IR 5 5 i, I 1, Toll K 52 I 5
W4T RR S TN - T (RIG- 1) REZ KM 53 I, T A0 32 0K (5 5 3 i ROt fb IR 75 5l I 45 . R A s Dl ik 45 S
/R, TPG-1(1 g- L) REN% 1 35 ¥00% SK-HEP-1 41 g b 22 24 J5 % 1k 2 (1 A (MAPK) {5 538 % (P<0.01) . Z5i8 - ML - 1 R b
TPG-1 R 1 il A9 SK-HEP-1 20 M 3 5 K i B8 fE 7 IF A iff L& A= o 1, MAPK A5 5 3 I 0 BTG v e 5 TPG-1 R FEM A
JiF38 SK-HEP-1 4il fid 4 K AE A .
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Mechanism of Proteoglycan TPG-1 from Trametes robiniophila Inhibiting Growth of
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[ Abstract]
have anti-hepatoma activity, and this paper aims to explore the molecular mechanism. Method: Human
hepatoma SK-HEP-1 cells were treated with TPG-1 (0, 0.05, 0.1, 0.25, 0.5, 1 g-L"). Then cell survival was
detected by methyl thiazolyl tetrazolium (MTT) and apoptosis by flow cytometry. In addition, expression of

Objective: Proteoglycan TPG-1 isolated from Trametes robiniophila (Huaier) has proved to

genes in SK-HEP-1 cells treated with or without TPG-1 was examined by DNA microarray to preliminarily
explore the anti-hepatoma molecular mechanism of TPG-1. Result: TPG-1 inhibited the proliferation of SK-
HEP-1 cells as compared with the blank group (P<0.01). After treatment with 1 g-L"' TPG-1 for 48 h, the
apoptosis rate of SK-HEP-1 cells increased (P<0.01), and TPG-1 promoted the cleavage of cysteinyl aspartate
specific proteinase (Caspase)-3 and Caspase-7, the key mediators of apoptosis (P<0.01). Additionally, TPG-1
(1 g-L") suppressed the migration of SK-HEP-1 cells (P<0.05). A total of 971 differentially expressed genes
(DEGs) were identified in SK-HEP-1 cells after treatment with TPG-1, with 486 up-regulated and 485 down-
regulated. These DEGs were mainly involved in the Gene Ontology (GO) terms of interleukin-6 (IL-6)
biosynthesis, antigen processing and presentation, superoxide dismutase activity, positive regulation of mitogen-
activated protein kinase kinase kinase (MAPKKK ) cascade, nature killer (NK) cell chemotaxis, and chemokine
biosynthesis, and the Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways of nucleotide-binding
oligomerization domain (NOD) -like receptor signaling pathway, apoptosis, Toll-like receptor signaling
pathway, retinoic acid-inducible gene- I (RIG- I )-like receptor signaling pathway, T-cell receptor signaling
pathway, and chemokine signaling pathway. Western blot results showed that TPG-1 (1 g-L") activated mitogen-
activated protein kinase (MAPK) signaling pathway in SK-HEP-1 cells (P<0.01). Conclusion: Proteoglycan
TPG-1 inhibited the proliferation and migration, and induced apoptosis of human hepatoma SK-HEP-1 cells. Up-
regulation of MAPK signaling pathway may be responsible for the growth inhibition of human hepatoma SK-
HEP-1 cells by TPG-1.

[Keywords] Trametes robiniophila; proteoglycan TPG-1; human hepatoma SK-HEP-1 cells; gene chip;
mitogen-activated protein kinase (MAPK ) signaling pathway

JHF 240 P T 9 (HCC) J2& — il 4= 2% 1 505k 1) 8%
YRR AR AE S T RS T P HEAL S 3 0. B H A
Ak, FARVIER &R WG HCC 3 o F 205k,
{HR I B e T T R PR e 2 R T
FTHCCIRIT IR — A7 TR, BAARAAEEE
POEWIREGS S KB E AW, HHEAATFZ AR
B, 05 B8 A 9% 57 RS e L B TR B TR

FORE 2 T 24k B 2 Bk TR R A R R
F1%) i S 2 AR 0, v 24 B Al P S R A T B
ARG BRA T C BOIE W RE S 4R v e Ty L 1R
75 HCC i N A= 16 ot B ik <SR o ik e R A7 30, v
UL Z 873 2 #0 R IYR YT AL ©7E I R A
THIT ARz R

H O Z LW R H O MR Trametes
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robiniophila W T Jif A& , HAE Ry — Fh 25 50 B 19
2 fE R LA 1600 2 A3 4F ML HE B2 L L
Yy B Ll 25 AR B Ok TR LA R P AR B
SR E TR 2 i, SERE A 5% B PR S € 3F
SCH R BB RO Y. BaTe A o R
HH AR B v 2 B A5 B 1 22 08 25 oy BT B
iR 3% 1 AR R A R ey A ] —
Tl 7 — 2 1 BB 04> TPG-1, IF & B TPG-1 A A
K Af % B0 96 306 1 L ML BIF 5T 4 s HL TT R R o 0t
Toll £ 3Z 1 4 (TLR4) 2k /i 5 22 %L 5 3% Ak 25 11 3 g
(MAPK) M ¥ 55 5 IR F -k B (NF-«B) 5 5 38 [ 19 15
£ DT 358 096 o 928 ok & BT MR AR Y . MAPK 2
— A TR R M AME S T O (ERK)
c-Jun N K 3 B (JNK) , p38 MAPK , HiZ: 5 41 i 4=
N (AN R VAN (1K =81 A B (U
J T dE— 458 TPG-1 3t BF s /R ML, A 0F 58 38
1 TPG-1 %} A FF 98 SK-HEP-1 40 Jfid /& K 09 /5 L Jf
LA Bly 5 R0 A B R B 98 TPG-1 %6 i 4
it v 35 R 3 3K A B2, LI OR TPG-1 Bt JHF 9 7 I BL
il TR B R R A — S S S %

1 ##

1.1 255t BLH & R B TPG-1 1 4 B il
et BB SOk [ 11], & 45 Fh 20 3% R A 2 b
(DMEM) 58 & 35 FR L FL R Bl B e B2 1 g+ L,
PEVEBREE L AEfE T 4 °C. DMEM JEfli 35 55 5L | 7% 5%
2, 0.25% E & (B -EDTA fiff , i 4 1 3% (35 [
Corning 28 & , #it 5 43 %] & 10-040-CVR, 30-002-CI,
25-053-CI,35-010-CV) ; BE WS i (MTT, Jb 5T (1 B 1z
YR A B EL LS 298-93-1) 5 41 i I/ T 4G
KA E(LBRESREWHEARAAGRAA, HS
C1062M) ; TRIzol i 7 ( 3¢ [E Invitrogen A & , it 5
15596018) ; — L p38, W 2 1k (p)-p38, INK, p-INK,
ERK,p-ERK, 40 (%) ZHi(FEH CSTA w5
43 9 A 8690T, 4511T, 9252T, 4668T, 4370T, 7076,
4695T, 7074) ; 2 Mt & e K 4 & W & 1 K f# i
(Caspase) -3, Caspase-7, i ft [ (cleaved) Caspase-
3, cleaved Caspase-7 — ¥ ( 38 E Cell Signaling
Technology /A & , fit *5 43 Jill & 14220, 12827, 9664,
8438) ; — Pt B-W 8l 2 1 (B-actin, 32 [F] Santa Cruz /&
Al , it 5 sc-47778) ; SuperECL Plus #8 { & Y6k ( 35
GE Healthcare /A A , #it5 RPN2232),

1.2 4% MCO-18AIC R4 il 1% 3546 ( H A =¥
/~ ) ) ; Enspire % £ T 8 i b 1% ( 3£ [H Perkin Elmer
5] ) 5 5424R B = 250 AL (35 B Eppendorf /A
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) ; TS100 % 48] & W 4% ( H 4% Nikon A ) ; DY Y-
6D HY HL P A B B A (b 3 7S — AR T ) 5 TS-92 #Y
KPR R (VL5 0 17 AR DL AR ASCRS il 3 A R | )
DMIL LED % % 5t {8] & % 5% (18 [ Leica A #l ) 5
BD FACSCanto I % 3 xC 4 i3 {X (35 E BD A ) -

2 FHik

2.1 AjEE g AP SK-HEP-1 40 il Wy T b [ =
2Bk 2 B 5L Al B2 4 5T T A0 Pt o AT 9 SK-
HEP-1 4l i 5% %% T DMEM 52 & 15 3 5 b (5 A 10%
JIfi 2 MK L 1% T -85 R ), JF H 37 °C, 5% CO,
TR S T AT SR

2.2 MTT b vk £ 0 40 i 47 76 % B SK-HEP-1
2 Jf E AT T A, R T 4 R RE R 3.5% 107N /L, W R
100 pL ¥ 515 A 96 LA H o 2k 3% 157 4t L 50 4 s B
J , JH DMEM 5¢ 4 15 37 54 TPG-1 e B WA [A] ¥k Ji2
T AR, B MRE R E S N E L. AT 72N,
B fL o R bR InA & 0.5 gL' MTT () DMEM
FERB G SR T 37 CCHOLIFE 3 h, PR MTT A WL,
LN A — B A (DMSO0) 150 WL, i fi# 58 42 )5
£ 490 nm &b FH il br {000 7 WO 4, IF T F 5 A i A
2.3 UM AR 4 A JH T K% SK-HEP-1 4 il
DL X108 /L 452 70 F 6 FLAR , 2o 12 U B Ji5 o A 28 i i
Wl A1 gL' TPG-1 Zj 85 58, Dk i &
3ANSE FL, K5 3% 48 h, Fi IR 40 U8 TG I R & vl e
P4 HAE T A AR AT T A A S A
ML TR,

2.4 AHFRRDR SCIS R A0 ML iR RS fF SK-HEP-1 4
JiL L3 24 5 B R b T 12 FL AR, R B 0 4 K
L JFS TG ARG F- 100% B4 58 42 15 37 5625 4k B ik 1%
Fe 3 OUHR 12 h S FHRERS WA FH IS 1A 19 10 wL (148
S Al BT LR R HE AT KR R R R R B B
M, W S ik it 5 3% A S K v Rl I 7 1 A0 i L R
fih % 3% Wk 2 W, FH 0.1 g-L" TPG-1 4b 2 SK-
HEP-1 210, 3F 16 0, 12,24 h 47 5E S 40 1R, A 6] i)
[E1) A X i) — 0SB 1 B, P T R Ak A 1 0 )R
(] 0 B2, O 0 B s A s i) ol R IR A A 108 AR X B
(¥95 12 h2s HAUAH ) IR g it 0 #r .

2.5 BE DR R Ay B AH OGS B N 9 SK-
HEP-1 41 it & TPG-1 %5 25 4t ¥ )5 , H] TRIzol 1 7 §2
HUZ M B RNA, 209 B A0, 6 41045 fl Uk o A A 4
JEik E P A S A YR A R A B TR . S
SEFEF B RNA H I mRNA 80K I 92 % e ok ok
FFFRIC, 5 XTARIC 9 cRNA HEAT 44k . 44k 5 1 7
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Y50 R AT 24 58 I, 28 1 e RS T S A
S M i #2 . Affymetrix Gene Chip Scanner
3000 #F 47 5 S 1, JF BT Affymetrix
GeneChip Command Console 3k 4, it s £ i 7 B A
FEPRE R BRI B o X2 w1 AR [l A A i R T Al
g5 W E AT B BN S BT, AL S 25 O DAY DR AR AR
(GO)Uifiem E M mHERNSEFNAFTR =B
(KEGG) {557 i & 4E .

2.6 R R BN AR AE DG Rk K SK-
HEP-1 4 ffl LA >4 %5 B2 45 70 T 6 FLAR , PRI WG BE J
TPG-1(0.1,1 g- L") 45 25 &b 72 b, B R 45 2% Ml
(PBS) 22 1% 1 Pk 240 My , 22 J5 N 4H i 28 i 0 284 ik 2
M, 0 B 2 T 1.5 mL B0 A BT A B
95 °Chn# 10 min, K& B AR 20 pg/fL , )5 24T
fE R Rk, TH U G B, ) 5% TBST ¥ fift (14 i B 0% 493
W B B I B 2 s (PVDF) B 2 h, R 5 — 3t
(1:1 000)4 °C ¥ & &F % , TBST ¥ % 3 &, B Ik
15 min, 532 FAH R FP & 1) 4T (1:2 000)4 °CHF &
4~5h, TBST ¥ ¥ 3 %K, K 15 min, i I HE 8K 6
WHATIERG, WY .

2.7 GRit oy Hr S BCHE ] s ROoR R
GraphPad Prism 5.0 54 #4748 1122 53 07 , 45 41 2 1]
B 85 SR T ek 3, P<0.05 R 25 5 BAT Gi it 8 X
3 £R

3.1 BLHZE R TPG-1 X% AT SK-HEP-1 4 ifg
WA AR 25 WAL T 72 h, 5285 (4 L, TPG-1
HANMEAF I R B FH T (P<0.01)., WW#E1,

3.2 MIHZE B TPG-1 X7 AT SK-HEP-1 4i ifg
AT S5 HA s, TPG-1(1 g L") 4140
JL T AR 2 TR (P<0.01) 0 WK 2,

3.3 BLHZE BB TPG-1 X7 A P98 SK-HEP-1 4 ifg
BT AHCERZm 52 34 IE, TPG-1(0.1,
1 g L") 4l & 35 1 20 40 B 0 1- 55 22 AT 4 Caspase-3
Fl Caspase-7 9 55 U 7K F-(P<0.01) . WK 1,33,
3.4 MLEZE A BB TPG-1 X A8 SK-HEP-1 41l jig
EREEIMEmN 525 14 i, TPG-1(0.1 g- L")
ZH 200 i 1 A% R R ] B IR (P<0.05) . L IR 2,3k 4,

#&3 TPG-1% SK-HEP-1 AT HEXZEARENENE (¥+5,n=3)

&1 TPG-13f SK-HEP-1 434 SE M 10 (X+s5,n=3)
Table 1 Effect of TPG-1 on proliferation of SK-HEP-1 cells (x+s,
n=3)

21 5 F bR gL A AT 15 2R /%
2 100.00+£2.36
TPG-1 0.05 59.47+0.49"

0.10 53.18+1.20"
0.25 47.04+1.83"
0.50 46.74+0.54"
1.00 43.79+0.61"

5% A L VP<0.01(32 2,3, 7).

%2 TPG-1%f SK-HEP-1 AT HZ M (X+s,n=3)
Table 2 Effect of TPG-1 on apoptosis of SK-HEP-1 cells (x+s,
n=3)

4150 J e /g L AN LA T /%
2 H 3.70+0.12
TPG-1 1 11.33+0.48"
cleaved Caspase-3 - 17 kDa
Caspase-7 35kDa
cleaved Caspase-7 - 20 kDa
ﬂ-aCtin - 421D

A B C
A. A4 ;B,C. TPG-1(0. 1,1 g- L) (K 3[)
1 BEZEBREETPG-1 3 AR SK-HEP-1 HIATHXER
Rikk
Fig. 1 Electrophoresis of proteoglycan TPG-1 on expression of

apoptosis-related proteins of human hepatoma SK-HEP-1 cells

3.5 XTALHEE BB TPG-1 £ 53 H GO B Kl
M TPG-1AH 5% A A 971 A
2R, Ho LA 4861, T JH 3 A 48514,
GO I fg M SE N D e 4 A= ik 72 4> T i
FVAH 40 B8 = 26, 38 i GO 23 T B % & 1A [) b 31

Table 3 Effect of TPG-1 on expression of apoptosis-related proteins of human hepatoma SK-HEP-1 cells (x+s,n=3)

21 51 JR e /g L Caspase-3/B-actin cleaved Caspase-3/B-actin Caspase-7/B-actin cleaved Caspase-7/B-actin
g 1.00+0.05 1.00+0.02 1.00+0.03 1.00+0.17
TPG-1 0.1 0.82+0.04 0.88+0.05 1.08+0.10 2.03+0.18"

1 0.95+0.01 1.85+0.19" 1.36+0.13 2.54+0.47"
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A

A, ZEH4 ;B TPG-1(0. 1 g- L4

2 BEZERETPG-134 A& SK-HEP-1 AT & &
M) ({51 5 % L < 100)

Fig. 2 Effect of proteoglycan TPG-1 from Huaier on migration of

human hepatoma SK-HEP-1 cells (inverted microscope,*x100)

4 [R] Y 25 S A S RS SE R D) BE M 8 A & . GO
DIRE oy Ml B oos 22 TS T g 2 280 L 4
MiA 2 (IL)-6 A& B, s T. 5 23, Ay
7 Ak Mg 0 M, 22 24 R TR Ak B B R TG
(MAPKKK ) g% B S5 1 i) 1E 94 4%, [ K 4% i (NK) 21

%6 PathwayIhEE &R

£4 TPG-13t SK-HEP-1 KT EE BRI (X+s5,n=3)
Table 4 Effect of TPG-1 on migration of SK-HEP-1 cells (X+s,
n=3)

15 T i e 12 h 41 g A % 24 h 41 g AH X
B /g+L! ER ER
A 1.00+0.09 1.48+0.02
TPG-1 0.1 0.72+0.05 1.06+0.13"

528 A L Y P<0.05,

kb, B fk B A= 0 6 A o AR 3l B B 4 R
WoR, 22 5 3LV R 045 5 I AR A T R 5
RALLE B (NOD)FE Z IR (5 538 %, I 1, TollFE 52
TR A5 53 i, 4 F R A S 3 0 - T (RIG- T ) BEZ IR (5
53 T A0 AZ MR A Sl I ROt Tk TR A S
&, WES, 6,

£S5 ERERNTS GOEER
Table 5 List of gene ontology (GO) results of differential genes

s A
TyREZE 5 A - P
IL-6 A=W 55 1k TIRAP/EREG/IL1B 3 0.000 660
BUE N T 5 B HLA-DOA/HLA-DOB 2 0.007 089
S A ) 5 A T NQO1/SOD2 2 0.007 288
MAPKKK g1 5 i iF 4% KLB/FGFR3 2 0.010 454
NK 21 il #a ik CCL5/CXCL14 2 0.010454
HALIE A A R HMOXI1/IL1B/IL6/TNF 4  0.000 232

Table 6 Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment results of differential genes

3 i e FHEFH P

NOD #5255 8 CXCL1/CXCL2/BIRC3/IKBKB/IL1B/IL6/CXCL8/ 11 2.60x10°°
NFKBIA/CCL5/TNF/CARD6

AT APAF1/BIRC3/IKBKB/IL1A/IL1B/NFKBIA/NGF/ 10 0.000 626
PPP3R2/TNF/CASP10

TLR {5 il f% TIRAP/FOS/IKBKB/IL1B/IL6/CXCL8/IRF7/LBP/ 11 0.000 480
NFKBIA/CCL5/TNF

RIG- T 32 #5538 i IKBKB/CXCLS8/IRF7/NFKBIA/TNF/CASP10/ISG15 7 0.008 416

T 4 i 52 447 5 3 % CSF2/FOS/IKBKB/NFKBIA/PPP3R2/PAK6/TNF/ 3 0.025 372
CD8B

AR 5 5 3 CCL26/CXCL1/CXCL2/CXCL3/IKBKB/CXCLS/ 12 0.021 484

NFKBIA/PF4/PARD3/CCL5/CCL25/CXCL14

3.6 R HIE A R W TPG-1 68 4% ¥ 1% A\ M ¥ SK-
HEP-1 4l ji ' MAPK {5538 % S5 4,
TPG-1(0.1,1 g- L") p-p38 E H Fik L& i, 2%
SA 43 2 = X (P<0.01) , TPG-1 (1 g-L") 4
p-JNK,p-ERK & EKIL B E H, EFARIT*E
X (P<0.01), i B H- & F R B TPG-1 f % %
SK-HEP-1 4fl il o #1 3¢ () MAPK {5 5 i #% . W
. 76 .

#F7,K3,
4 itit

TPG-1 & M v 25 W - b 48 B3 2 30 1 — Fh 2 —
B OB B4y, BT 9T R TPG-1 B RAFH
PU 9 05 R L HL O 5% 4 R AT RE R Gl s
TLRA4/¥ %% 55 5 T (NF ) -k B/MAPK {5 5 1 1 DA T 384
TR B YU . TEARTF R T
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%£7 TPG-1%f SK-HEP-1 41/ s MAPK {5 S @B M &I (X+s,n=3)

Table 7 Effect of TPG-1 on MAPK signaling pathway in human hepatoma SK-HEP-1 cells (x+s,n=3)

25 S g L p-p38/B-actin p38/B-actin p-ERK/B-actin  ERK/B-actin p-JNK/B-actin INK/B-actin
25 1.00+0.04 1.00+0.10 1.00+0.23 1.00+0.32 1.00+0.13 1.00+0.02
TPG-1 0.1 1.13+0.02" 1.06+0.14 0.97+0.04 0.83+0.29 1.06+0.15 1.17+0.05

1 2.35£0.06" 1.23+0.26 1.96+0.06" 1.19+0.38 2.27£0.04" 1.62+0.15

43 kDa

43 kDa

44 kDa
42 kDa

44 kDa
42 kDa

54 kDa

46 kDa

54 kDa

46 kDa

| 42kDa

A B C
3 #HEZEB R TPG-13t A BF#E SK-HEP-1 4 g f MAPK {5
SEEEABEK
Fig. 3

Electrophoresis of proteoglycan TPG-1 from Huaier on

MAPK signaling pathway in human hepatoma SK-HEP-1 cells

N N9 SK-HEP-1 40 Mg #E 47 T 7R 40 40 g 24 0F 5%, 45
SR TPG-1 g8 W] i 30 1l SK-HEP-1 4 g (1) 3 5
g Jy, i HOAE 4% B R F A0 M R T B AT A
Caspase-3 Fll Caspase-7 19 55 U] /K -, #F 11 75 5 41 g
T8 KA. A, TPG-1 8 fEA 4 i SK-HEP-1 2§
it B4 4 0 A 5 fi

TR R BRIz B T 2 25 LR Y
A Bl TR T8 0 25 W R0 S, L RE A8 W) B X T 0 A
SR 1 FE R R DL HEAT 43 BT, O BB e
1 6 R 2236 1% BB A Ry 25 0 1) T & B A 31 I AR I
FHBE AR HE " 5 B 3 PO R BB 0% 43 17 25 ) % R
W R RIS i R 1) ik DR 4 B 1 R 45 4 T L3 3 X
BT B R DR R AT A A R AR AL A RO g it
Bt 2 5 B E M IEH T GO R EE MM S HT
KEGG i [ & 550t , BE8 15 21 K A 20y £dis , A
16} 48 7 25 ) A AL ) LA AR G i 4 s 1R e

TE A BF 5% o 3 O R R I 43 B A5 R R
TPG-1 4 250 B4 525 AL L3R, A 971 AN JE 1A 22
Sk, Hop ik BEFE A 486 A, Rk R I FE A
4851, GO W& R wn, EZREFMIGE L2 W
FIL-6 A=W A W, P s 1.5 5 38, # A 4k 9 5k
it 15 V£, MAPKKK ¢ Bk 5 1 1) 1 3 455, NK 244 s #
b, AL IR 7 A A 2 o TL-6 5% LR | 3 I R
Ik EL e ) 3 B A P A R LA F 5T R
IL-6 75 R &1 6 $2 5 NK 4 A A bk E P 7 35005 19 % 4
(LAK) 4l il (49 356 J7 1 & FE L /E -7 . Bl &
A% 440 0 v X A R A A A F o R B
T VR B AT 2 1 22 MR 2 R G R RRAET™ . NK 4 i
FEUIR R R G g v R H F B AR 0T o8 400 L L o
&5 AE AN LM PN AT AR TR SR AR A R 5R B T BR B
F3N L IR AN A R 5 S5 AN BRI a4 W B 55 A
WA ey <L AT R SR AN a Y SR Y\ S
A, AR A G 2 10 S NK A0 R Ok A F
NK 41 A A% 155 o 988 4 B> . 1= 3 & BA IR ABIF 5
TPG-1 HUFEE - 7 FHLKI SR T EZE S % . I
Sh KT KEGG & 0 Mréh 5 R, TPG-1 45 25 1l fig
S T T 40 b NOD RE A2 44 (5 5 %, TLR {5
53l % RIG- | HEAZ IR (5 5 38 I, T 40 i 52 15 5
% Nk Al PR A5 5 S A S i, ELAR G BE HA
25 5 7R, TPG-1 fE 9% 3 1 SK-HEP-1 4 it 1 i
TLR 43 i MAPK {5 5 i % , X 76— & #2 )& 99k
TIPS AR R G5 . MAPK {5 5 38 8% 16 98 15 i
T A0 ML BE B L R T ERS AR R D o W A
AW 5 4R 38 PR 2 P n]E A S MAPK {5 5
% e HE AR 0 R A0 M T A R Ik, MAPK
5 i B 0TS AT BE R A A 3 T TPG-1 W BT
YEHT

Zi 4y b, TPG-1 BE % B W 3 i A 95 SK-
HEP-1 41 g (1 3 55 58 77 , i ELAE 0% B 0 4 oF L0 1
() % B I HOAE 9% 4 ) SK-HEP-1 21 iy 1) 14 &b i 7%
fe 1o BbAbh, I R By 3 DR s I 4 R g g ol
TPG-1 Bt 9 15 FH AL 9 TR AW 52 42t — 2 19 =
%o ARBESE T AR RE 8% AL B 2R 1R B TPG-1 Ak

. 77 .



528 B 1 W HEXBAFZRS Vol. 28, No. 1
202241 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2022
A Il A B4 58 — 52 B9 B 3 Al stimulating  proteoglycan  from the medicinal

[FlEFEmhzR]

AXRBHEAEATH B0 R,

(&% k]

(1]

[2]

[10]

YANG J D, ROBERTS L R.
carcinoma: a global view[J]. Nat Rev Gastro Hepat,
2010, 7(8): 448-458.

LLOVET J M, RICCI S, MAZZAFERRO V, et al.

Hepatocellular

Sorafenib in advanced hepatocellular carcinomalJ]. N
Engl J Med, 2008, 359(4): 378-390.

MARISI G, CUCCHETTI A, ULIVI P, et al. Ten
years of sorafenib in hepatocellular carcinoma: are
there any predictive and/or prognostic markers? [J].
World J Gastroenterol, 2018, 24(36): 4152-4163.
XIANG Y, GUO Z, ZHU P,

et al. Traditional

Chinese medicine as a cancer treatment: modern
perspectives of ancient but advanced science [J].
Cancer Med, 2019, 8(5): 1958-1975.

NIE J, ZHAO C, DENG LI, et al. Efficacy of
traditional Chinese medicine in treating cancer [J].
Biomed Rep, 2016, 4(1): 3-14.

Wz sk, A Ae, BBIE TG R EL U R AR BT S O
[J]. mEH2ZE, 2015, 40(24): 4805-4810.

K A5 ok R T R H A Ty o AR G B BORE 1 F 5 0 R
[J]. BE2FLEgk, 2015, 21(1): 114-116.

CHEN Q, SHU C, LAURENCE A, et al. Effect of
Huaier granule on recurrence after curative resection of
HCC: a multicentre, randomised clinical trial [J].
Gut, 2018, 67(11): 2006-2016.

ZHENG J, LI C, WU X, et al. Huaier

polysaccharides suppresses hepatocarcinoma
MHCC97-H cell metastasis via inactivation of EMT
and AEG-1 pathway[J]. Int J Biol Macromol, 2014,
64: 106-110.

SUN Y, SUN T, WANG F, et al. A polysaccharide
from the fungi of Huaier exhibits anti-tumor potential
and effects [J]. Carbohydr
Polym, 2013, 92(1): 577-582.

YANG A, FAN H, ZHAO Y, et al

immunomodulatory

An immune-

.78.

[13]

[14]

[20]

[21]

[22]

mushroom Huaier up-regulates NF- kB and MAPK
signaling via Toll-like receptor 4 [J]. J Biol Chem,
2019, 294(8): 2628-2641.

DHILLON A S, HAGAN S, RATH O, et al. MAP
kinase signalling pathways in cancer [J]. Oncogene,
2007, 26(22): 3279-3290.
BRENTANI R R,

VERJOVSKIALMEIDA S,

CARRARO D M,
et al. Gene expression
arrays in cancer research: methods and applications
[J]. Crit Rev Oncol Hemat, 2005, 54(2): 95-105.
XK, #FEI, K18, & EFSFEARTETZ
25 JAE I ALHF 5wy R [T]. T E 2 5, 2016,
27(28): 4021-4024

EIR, BT, VR, AR SRS R BORAE 2 b
JEZGHEAT s R R A T]. TR E 265, 2011, 22(31):
2968-2970.

LI W F, JIANG J G, CHEN J. Chinese medicine and
its modernization demands[J]. Arch Med Res, 2008,
39(2): 246-251.

BV, T ik IL-1.IL-6 SR [T]. EIb
BE2%, 1995(3): 159-161.

AR ALY BB VR RIS R A i g5 A
Yoo DUAE ZEAE T (T]. L2 ik, 1988(2) :
16-19.

WA, kb, SRR, AF . NK 20 BT M AL K
AH OGS ey B p W S R SR L0 ). b 2 B e e A,
2019, 35(11): 1492-1496.

VLR, IRFEIE, VT AL IR T AE R A R iy
ERLT]. EPRfppEd, 2014, 37(3): 183-186.
BRAICU C, BUSE M, BUSUIOC C, et al. A
comprehensive review on MAPK: a promising
therapeutic target in cancer [J]. Cancers (Basel) ,
2019, doi: 10. 3390/cancers11101618.

WADA T, PENNINGER J M. Mitogen-activated
protein kinases in apoptosis regulation[J]. Oncogene,
2004, 23(16): 2838-2849.

[RERE KFEF]



