View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

RS : 10384 syE B0
25
UDC

BN R

B+ %A X
& RIRT 2 KX 40ARiS S B AR H
ML AR B AT R BIALHI T 53

Mechanisms of activity hepatic stellate cells induced

myeloid-derived suppressor cells accumulation and

migration

KFHIFHL:  EHRR H®R
+ Ak & AR AHEF
WX/ B 2015 F A
WXL AFEE 2015 F A
FEgF . 2015 4 A

EIE AL LI
¥ A

2015 £ H


https://core.ac.uk/display/84994728?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B TR0 3R 6 1 75 B

AN EAZW AL SR A NAE T 45 T 8, 0L 58 1% BT FE 1k
o RANEREEH S HAMAN NS C 2R TR, 1
FESCH P = 5 SRR, IFARF SR E A (TR 20 A
ARFESE GRATOD-

T AL SN YR (D)
W FUR, R ( ) W () 2 FRESER =
B, 1E ( ) SIS ESEN. GEELL EFESNIETR
R B R L ZH B DT N BRI A BR, ARAT TR B A, A AAMERY
VLR

FIAN (%4):



B I TR AW SCE /RS 75 A

ARNFZ R ITRFARYE (e N RSN E 227 5491 27 47 2 )i 7 0
V220 S RIE DR B A e S AR S0, IR A BT B R LA A AL
AL CRFRAUTRA B RO, SRVFFALR TR TR B
o S A PR B s A1) o AR N IR BT T RS A e SN 4= [
[ N /B = X VA7 S i8R DA 6 )P B A O e X DA @ i
TEL W AR, SRITBEED . 4 e el e 7 G PR Hl At 3.

RN SE T

( ) LAETTRFARE R AW BEZE R IREER D,
¥ FoOH HWE, MEEEN BRI

( ) 2ARE, EH BRI

CETE L BN FES 4T “ v 7 BOE EAN 2R . IREE 2= 185
BjE A E TR AR E R RS 2 A AR, REE TR AR
L R 8 AR ST AT AR S B IR AIH S [, BOA
NAFFENLR S, ¥IEH LB

PN (%4):



B TR0 3R 6 1 75 B

AN EAZW AL SR A NAE T 45 T 8, 0L 58 1% BT FE 1k
o RANEREEH S HAMAN NS C 2R TR, 1
FESCH P = 5 SRR, IFARF SR E A (TR 20 A
ARFESE GRATOD-

T AL SN YR (D)
W FUR, R ( ) W () 2 FRESER =
B, 1E ( ) SIS ESEN. GEELL EFESNIETR
R B R L ZH B DT N BRI A BR, ARAT TR B A, A AAMERY
VLR

FIAN (%4):



B I TR AW SCE /RS 75 A

ARNFZ R ITRFARYE (e N RSN E 227 5491 27 47 2 )i 7 0
V220 S RIE DR B A e S AR S0, IR A BT B R LA A AL
AL CRFRAUTRA B RO, SRVFFALR TR TR B
o S A PR B s A1) o AR N IR BT T RS A e SN 4= [
[ N /B = X VA7 S i8R DA 6 )P B A O e X DA @ i
TEL W AR, SRITBEED . 4 e el e 7 G PR Hl At 3.

RN SE T

( ) LAETTRFARE R AW BEZE R IREER D,
¥ FoOH HWE, MEEEN BRI

( ) 2ARE, EH BRI

CETE L BN FES 4T “ v 7 BOE EAN 2R . IREE 2= 185
BjE A E TR AR E R RS 2 A AR, REE TR AR
L R 8 AR ST AT AR S B IR AIH S [, BOA
NAFFENLR S, ¥IEH LB

PN (%4):
£ H H



H %

ADSTIFACE cuueeenrenireeereeereecreecsnesseessecssesssesssesssesssssssesssesssesssssss

F-EH B

1.1. FFER4A

LL1. FFERAMAET

11.2. FERERREFINEE

L1.3. FFERARSHE

1.2. BEFRRIFIEANG L0k

1.2.1. MDSCs B3R R4 ¥FFHE

1.2.2. MD SCs R/ #&FEH

1.2.3. MDSCs 5MEER

1.3. AX#HRBR. ABFFEXL

EBF FNAEDRIESRRIFEISIE AR H TR TiE

21 515

2.2 SEEEHS

2.2.1 TEMB/RE

2.2.2 SEZaFRE. W

2.2.3 ‘FRRAFIEH

23 SEBFAE
2.3.1 SEEEhH

232 APAIEFE

233 NRIEMCFEERR

234 MEEHEMRSE

235 NRMBEHARNSE

10

10

11

20

22

23

24

27

32

35

35

36

36

37

37

37

37

38

38



H %

2.3.6 /MEBREE MDSCs 43i% 39
2.3.7 /MRBRAE MDSCs IEEE 5% 39
2.3.8  FRIHBIL S HTARPRLE R 42
2.3.9 AR 42
2.3.10 EBEERE 42
2.3.11 GiitEAE 42

24 R 43
2.4.1 MDSCs B4k 43
2.4.2 MACS F1 FACS 53i%& PMN-MDSCs F M0-MDSCS....ccociuruminnimcrnnassesesscssens 46
2.5 Wi 50
$=E FUNFEREMIED PGEY/EP4 BIE{EHEE R KIRHH
PELABAIHE .......oeoeeeeeererenrersensenssssesssaisessiassesssassssssssssssssssesssssssssssens 54
3.1 518 54
3.2 MR RE 55
3.2.1. FENHFRE 55
3.2.2. FERAFIMK 56

3.3 XWFE 57
3.3.1. BHIEE 57
3.3.2. “REIEST 57
3.3.3. 4HRaZainstiE 58
3.3.4. HSCs B5& (CM) Wik 58
3.3.5. CM %S MDSCs 4k 58
3.3.6. EP HNEI5IHME] MSDCs 4R 58
3.3.7. MRIRAAFERE 58
3.3.8. MEEHMAERSE 59
3.3.9. NEIRAELRAE S S 59
3.3.10. /NFRBRAE MDSCs T 847 i% 59
3.3.11. MBS E 59
3.3.12. FA N 60



H %

34

3.5

3.3.13. 40P RNA 2 60
3.3.14. cDNA &R 60
3.3.15. Real-time PCR 61
3.3.16. CCKS 4Hpfisastis 62
3.3.17. ELISA i &#0 PGE2 62
3.3.18. Gt E o 63
FR 63
3.4.1 MERAEESFEEAMRSE MDSCs 531 63
342 FERAMEET COX2-PGE2 FSBKFFHFEEMAME MDSCs 53K .....67
343 HERAEET PGE2/EP4 FSEBHESHIMMAAE MDSCs 531K ......... 69
3.4.4 #I§| HSCs KiIRH PGE2 I AEEYE AT MDSCs BRI oovverreenrnenne 71
3.4.5 HSCs %S MDSCs R H TR #MAHIERE 74
g 75

BHEE.. R ER 2 ME R R RIRANH 1 E AT & 2

FIER cereeerenserssensensenssenssnssensseissasssinstsstsssensesssesssssssssssnsesssessssssesssssssssssens 78
41 315 78
4.2 M 78

421 FEYUHFRE 78
422 FERFIHH 79
43 S 80
4.3.1 BHYISELE 80
432 YREIEST 81
433 IBXH 81
434 EEPCREH 82
435 JEATH 82
4.3.6 MDSCs RHTEi% 83
4.3.7 NEAFERAER 83
4.3.8 /RIS E 83
439 EEZESH 84



H %

4.3.10 Gito4r

4.4 LR

84

84

4.4.1
4.4.2
4.4.3
4.44
4.4.5

4.5 i

= a1 O R

HSC-CM g ER R iF S A+ MDSCs fIiER

84

HSC-CM % MDSCs ¥ 8T # a5

85

HSC-CM F et EAFFRIEENR

86

MDSCs EEHELE FZiERILHER

88

HSC-CM TJ8Ei83T CXCR4/SDF-1 #{2# MDSCs iT#

95

96




TABLE OF CONTENT

Table of Content

Abbreviations and ACTrONYIMS .......eeeeeeeecissiiscsnnnsennecccssssssssnsssssssssssssssssnes 1

ADSEIEACE I CRINESC.ueeeeeeeeerenrreeereereesseesssesssesssesssesssessssssssssssssssssssssessssses I

Abstract in English .......cccooniniiiiiiiiiiinissnnnnnnnicccssssssssnnnnsenecccsssssssnnes 0

Chapter 1 Introduction 9
1.1. Hepatic stellate CelIS ... aaaaes 10

1.1.1. Hepatic stellate cells brief introduction.........cccecevuneiiieiiniiinnnniiieninccnnnnnn 10

1.1.2. Hepatic stellate cells immunological function.............c.......... 11

1.1.3. Hepatic stellate cells and liver cancer........cc.ccccvveinnnnnniieiinicisnnnnnieennnccnnnnnn 20

1.2. Myeloid derived suppressor cells 22

1.2.1. Origin and charactristics of MDSCS ......ccceeiimmimmiriiiiieiieeiiieiieeineeeneeeeeeeeeeeeen 23

1.2.2. Expension and activity of MID SCS......ccouueeriiiiieiiiiiiiiiiiiiiiiiiiiiniinnieeeeeeeeeennen 24

1.2.3. Role of MDSCs in tumor metastasiS......cccceeeeeiiiiiiisnnniieiiiiinnnnnniieeiinnen, 27

1.3. Purpose and Significance of this thesis........ccoovvviiiiiiiiiiiiiiiiiiiiiicccee 32

Chapter 2 The Sorted of MDSCs and the subset of MDSCs from

orthotopic hepatoma in MICE.....cccvvveeerieecccssssssssnnnnreeeccsssssssssssssssescess 34

2.1

2.2

2.3

INtroduction .....ccoviiivmiiiiiiiiniininiiiee s saa s e s e s 34
A7 T ) 35
2.2.1 The main instrument and equipment........ccccooviiiiiiiiiiiiiiinn, 35
2.2.2 The experimental materials reagent..........cccccoeeeviiiiiiiiiiiiiiisiicssscsiscsnnennees 36
2.2.3 Preparation of commonly used reagent.........cccoeevviiiiiiiiiiiiiininnnn, 36
A7 1 1 T O 37
2.3.1 Experimental animals .......ccoooviiiiiiiiiiiiiiiiiiii, 37
B 0 O 1 W L 37
2.3.3 The orthotopic hepatoma in mMice.......ccoovvriiiiiiiiiiiiiiiiiii . 37
2.3.4 Isolation of mice bOne MArrOW ......ccccceeeeeriiiiiiiiueneeeeiiiiiiiieneeeenineeseeeeen 38

2.3.5 Isolation of mice SPIENOCYLES .....ccovvviiiiiiiiiiiiiiiiiii s 38



TABLE OF CONTENT

2.3.6 Sorted of MDSCs from tumor-bearing mice splenocytes ..........cccceeveeiieennn. 39
2.3.7 Sorted of subsets of MDSCs from tumor-bearing mice splenocytes............ 39
2.3.8 Cell purity analys by flow cytometry........ccooviiiiiiiiiiiiiiiiinniinnsessnsesseees 42
2.3.9 Cell viability detection........ccooovrviiiiiiiiiiiiiiiiiiiiinni s 42
2.3.10 Giemsa Staining ......cccoeiiiiiiiiiiiiiiiir s 42
2.3.11 Statistical analysis ......cooeviiiiiiiiiiiiiiiiii 42
2.4 RESUILS wuuueeeiiiiiiiiiiiitiiieiiiccintire sttt s s aa e e s s s a b e e s s s e nn 43
2.4.1 The sorted of MDSCs 43
2.4.2 PMN-MDSCs and Mo-MDSCs sorted by MACS and FACS..........ccccoeeueeenee 46
2.5 Discussion and CONCIUSION ........coiiiiiiiiiiinnniiiiiiiiiieiieassieeesssens 50

Chapter 3 Activity Hepatic stellate cells induced MDSCs expansion

through PGE2/EP4 Signaling ..........eiiieiiioisiiscncnnnnnnneccccssssscnnsssneeees 34

3.1 INtroduction ......cooccciiieeriieeiiiiinininiiieeiiinieerieeesssisesree s ssssseeesssssssssnssaeeees 54
R I Z\ T/ 13 o 1 PR 55
3.2.1. The main instrument and equipment.........cccooviiiiiiiiiiiiiiiiiii . 55
3.2.2. The experimental materials reagent.........cccovvviiiiiiiiiiiiiiiiiiinn, 56
R 28 T\ Y (1 1 11T 57
3.3.1. Experimental animals .......ccooovviiiiiiiiiiiiiiiiiii, 57
R 0 O | I L P 57
3.3.3. Drug treatement .....ccoooviiiiiiiiiiiiiiiiniinnnnn s 58
3.3.4. Collection of HSCs conditional medium........cccceveeriiiiiisunnneeeiiiiiiissenneeenn 58
3.3.5. HSC-CM induced MDSCs eXpansion........ccoovvrriiiiiiiniiininnnnnnnnnnnnnn. 58
3.3.6. Inhibitor of EP inhibit MDSCs accumulated..........cccceeeevuuuereeeriiiiiissnnneenn 58
3.3.7. The orthotopic hepatoma in mMice.......ccoovvriiiiiiiiiiiiiiiiiii . 58
3.3.8. Isolation of mice bone MArrOW .......cccceeeeriiiiiiiineneeetiiiiiiineneeeenineeeeeeen 59
3.3.9. Isolation of mice SPIENOCYLES .....ccovviriiiiiiiiiiiiiiiiri s 59
3.3.10. Sorted of subsets of MDSCs from tumor-bearing mice splenocytes .......... 59
3.3.11. Isolation of tumor cells........ccccvievmmnniiiiiiiiiiininniiiiiinie e 59
3.3.12. Flow cytometry analysis ..., 60



TABLE OF CONTENT

3.4

3.5

3.3.13. Cell RNA eXtraction ......cccceeeeeiiiiissinnneeeiiiiisininnneeeeiiiieemeeeessnmesseeeees 60
3.3.14. The synthesis of CDNA.....cccoiiiiiiiiiiiiii s 60
3.3.15. Real-time PCR......ccoccvvnnmiiiiiiiiiiiiiiitiiiiiiinneecsessseeesssnssesseeesen 61
3.3.16. CCKS cell proliferation assay........cccovvviiiiiiiiiiiininiiinnis 62
3.3.17. ELISAKit for detection of PGE2.........ccccoovvvinumniiriiiiiiinnnnecnnnniiineeneeeenn 62
3.3.18. Statistical analysis........coovviiiiiiiiiiiiiiiiiii 63
ReESUILS ittt e s 63

3.4.1 Hepatic stellate cell induced bone marrow cells differentiation to MDSCs.63
3.4.2 Activity Hepatic stellate cells induced bone marrow cells differentiation to
MDSCs through COX2-PGE2 signaling.......ccccoovvviiiiiiiiiiiniiiininniiin, 67
3.4.3 Activity Hepatic stellate cells induced bone marrow cells differentiation to
MDSCs through PGE2/EP4 signaling ..........cccccoiniiiiinniinnnninnn, 69

3.4.4 Inhibited PGE2 derived of HSCs inhibits tumor growth and invasion of

IMIDISCS onnerriiinnnriiintteiietreisstre it ssssar e sssssr e sssssr e ssssssnessssssnessssssnesssssnnessessnnes 71
3.4.5 Schematic for the signal pathway of MDSCs induction by HSCs................ 74
Discussion and conclusion .........ccovvviiiiiiiiiiiiiii s 75

Chapter 4 The mechanism of activay hepatic stellate cells promote

myeloid derived suppressor cells accumulaton and migration ....... 78

4.1

4.3

L 0T 0T T 2 1) 78
LA 1 L3 1 U 78
4.2.1 The main instrument and equipment.........ccccovriiiiiiiiiiiiiiiiii . 78
4.2.2 The experimental materials reagent.........cccoevviriiiiiiiiiiiiiiniiiii, 79
A7 1 1 11T O 80
4.3.1 Experimental animals .......ccooovviiiiiiiiiiiiiiiiiii, 80
T 0 O 1 I L 81
4.3.3 Migration Experiment........ccccooiiiiiiiiiiiiiiiiiiiiiis 81
4.3.4 PCR gene chip...ccoooiiiiiiiiiiiiiiiiiiiiiininrrnrrcrcc s 82
4.3.5 Protein chip ...ccoooiiiiiiiiiiiiiiiiiii s 82

4.3.6 The sorted of MDSCs and the subsets of MDSCS.....ccccoeruuieineiiinecrenecenneeeenes 83



TABLE OF CONTENT

4.3.7 The orthotopic hepatoma in mice.........ccovviiiiiiiiiiiiiiiiiiiiii . 83
4.3.8 Isolation of mice SPIENOCYLES .....ccovviiiiiiiiiiiiiiiiiiiii s 83
4.3.9 Analysis of gene exXpression ........ccccoviiiiiiiiiiiiiin s 84
4.3.10 Statistical analysis ......ccoovvriiiiiiiiiiiiiiiii 84

R 21 | N 84
4.4.1 HSC-CM induce migration of MDSCs from splenocytes ..........ccoeveriiiirennnn. 84
4.4.2 HSC-CM induce migration of subsets of MDSCs from splenocytes............ 85
4.4.3 The expression of chemokine in HSC-CM........ccoovviiiiiiiiiiiiiiiniiinniinnnnnninnn, 86
4.4.4 The expression of chemokine receptor in the subsets of MDSCs................. 88
4.4.5 HSC-CM may promote MDSCs migration through the CXCR4/SDF-1 axis..
95

4.5 Discussion and CONCIUSION ........cuiiiiiiiiiiinniiiiiiiiiiniasee e 96

801 116 L1 1Y 1) 1 P I | ] |

| 2SS (S 1 [V < SRR | | ) |



NG TR 2R

® X 45 BE 1B R

e JEL TR SRR

HCC hepatocellular carcinoma Ji e P

ECM extracellular matrix 2 i A i

HSCs Hepatic stellate cells JH B IR 2 e

PDL-1 programmed death ligand 1 FEF AT AR-1 ¥

TCR T cell receptor T 4=tk

ICAM-1 intracellular adhesion molecule -1 YU A1 ZE B 211

IGSF immunoglobulin superfamily G BREE A ik
tumor necrosis factor-related JHIRE IR LR FAH SRR T 5

TRAIL apoptosis-inducing ligand LWL

TGF-p transforming growth factorfl KT B

TNF-o, tumor necrosis factor o I AL ¥ a

NK natural killer cell H SR AT 40 i

NKT natural killer T cell AR T 40 i

IFN-y interferon-y Ttz y

Treg Regulatory T cell WTYE T 44

MDSCs myeloid-derived suppressor cell 8 Z SR YR A 1) 2 24 P

Arg-1 argina-1 A R-1

iNOS inducible nitric oxide synthase 7S M —EH AR A

C3 complement component 3 FMA L) 3

TLRs Toll-like receptors Toll FE5Z 44

ROS reactive oxygen species TR
granulocyte/macrophage

GM-CSF colony-stimulating factor L/ E 4 B A v R A T




NG TR 2R

M-CSF

SCF

TAMs

COX2

MIF

SAA3

bFGF

macrophagecolony-stimulating
factor

stem-cell factor
tumour-associated macrophages
cyclooxygenase

macrophage migration inhibitory
factor

serum amyloid A3

basic fibroblast growth factor

[ W 7 R T
T T
IR X LM
PR 2

[ A R A B T
L PR RE 2R 11 A3

B AT AR O A A PR




RS

X B

JE R (hepatocellular carcinoma, HCC) J&4rERES 1L AW UL i
B, CEMREER IR R HER S = 0. EARK, REABIT 50 AT P,
H—"FCL bIEh E . BEEREGT AR, B 3R K AR R R AU
AR ERERY . MR R BRI R R, MRS R R R,
HREMAEEEEMN . IR — B RBO S, Rk
ST A A A LA R R T 1 ik, ORI EERR

JIT E IR (hepatic stellate cell, HSCs) A& T A 5% Fp 25 22 (1 S 4 B
A BRI G T RE T, eSS S G I A0 M = 2R, e e I
KA RIE. SRER . BERRIFEMHIMELH (myeloid-derived suppressor cell,
MDSCs) 2 A7 g SR 0 B K e e il A i, =0 AR SR FE I 3 e JRAT
IS 0 T A 1 S BR 40 P R (2 0 PP (¥ A AR R e, (st P vh MIDSCs 135
o SRIMEIG AL HSCs 55 MDSCs 7E @ MRS P B R IHLE I ATERE . &
SCRERE LAR = AN 0F S AT AR I R A

K|

E—EB  BERFRINGI AN H LAY o7 ik

A 5 1 S I8 U 2oy 3 T VA B A W) I 2T A 43 32 i 988 0 B B R
MDSCs [ R] 47£ . FA'1 5147 APC-CD11b 8% PE-Gr-1 80 #% APC-CD11b, PE-Gr-1,
St LG o335 J (4 At RIS 0, ORI =% T I A B R 4E L 90% A -
79 CD11b'Gr-1"ff14t /2, B MDSCs, HFHAHGE JJ#E 95%LL . 4R1fiH CD11b
HLEFRIC /M E MDSCs BE AT DA & S ae 0 4t B G J i Bk, EE M,
kSR Y bRt JE ARSI T, R T B

AT B0 MDSCs WA, FATIE BN AN [ ) 71550 30 f 98 /I BRI A o
PMN-MDSCs F1 Mo-MDSCs. 8 it sUANMEBR 7336 1 77 VA Be 4 3] e 4 FE A sy
i 711 PMN-MDSCs fll Mo-MDSCs. i PMN-MDSCs 7F B i H Ee il v, ik
SIS EATE Y. 1 Mo-MDSCs TEMLE H ELI R b, Jide R BR 43346 1 752
LA I 1], AR E T IRAE T MDSCs M WRERI 73 i% 73, JE 42 HSCs Xt
MDSCs 1§ FH LI 72 B8 T S At



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



