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Electron Microscope Unit
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J S Ev\._ :'_3} .
éii.‘f;_’?? The University of Sydney ( 3’\
23 .M. & T
NSW 2006 Australia NANO
Filip Braet Madsen Building FO9
AlProfessor & Deputy Director Ph: 61 2 9351 7619 Fax: 61 2 9351 7682

E-mail: filip.braet@emu.usyd.edu.au

Monday, 6 November 2006

Master Research Project Opportunity

X-Ray Micro-Computed Imaging of Bioreactor Liver Tissue

A research project is available for one student to undertake research studies leading to a
Master in Applied Sciences (Microscopy & Microanalysis) at the University of Sydney
in the Australian Key Centre for Microscopy and  Microanalysis
(www.emu.usyd.edu.au) in collaboration with Jikei University (Tokyo, Japan). The
student will be based at the Electron Microscope Unit of Sydney University and work
closely with A/Prof. Braet, - and with Dr. Matsuura at the Department of Laboratory
Medicine in Tokyo.

In previous studies we succesfully imaged liver tissue and its associated vasculature via
soft X-ray micro-computed imaging (1,2). In this research project proposal we aim to
image, reconstruct and model artificial liver tissue grown in a bioreactor (for more
information, see 3) via X-ray micro-computed tomography. This study will lead to a
peer-reviewed Journal publication and might open PhD possibilities from 2008
onwards.

1. Ananda S, Marsden V, Vekemans K, Korkmaz E, Tsafnat N, Soon L, Jones A, Braet
F. The visualization of hepatic vasculature by X-ray micro computed tomography. J
Electron Microsc 2006: 55;151-155.

2. Braet F, Nagatsuma K, Saito M, Soon L, Wisse E, Matsuura T. The hepatic
sinusoidal endothelial lining and colorectal liver cancer metastases. World J
Gastroentero 2007: In Press.

3. Saito M, Matsuura T, Masaki T, Maehashi H, Shimizu K, Hataba Y, Iwahori T,
Suzuki T, Braet F. Reconstruction of liver organoid using a bioreactor. World J
Gastroentero 2006: 12;1881-1888.

Further Information:

A/Prof. Filip Braet (Deputy Director)

Phone: + 61 29351 7619

Email: filip.braet@emu.usyd.edu.au

Australian Key Centre for Microscopy &Microanalysis
Madsen Building, F09, Room 8a and 8b

The University of Sydney

NSW 2006, Australia

Incorporating Australian Key Centre for Nanostructural Analysis Network Organisation
Microscopy and Microanalysis Major National Research Facility
NANO-MNRF
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HOBE~—H— L LTORFF—F v b CDI4T 51
—  Jni vitro, In vivo o8B B Mebl2C3 OEFE RN L8t 2 YENERE~OBRSE —
SHEBIEE KL B EREESERRE ER
SEMEE RETH EREESERRY S
SRS BERAKE EREESEBRRY AR
SHERE B EREESERRE B
Sy¥RRTgeE B R EESERXRE M
WISRTEE RNA 7 7 = — DENSF L LTOFBERNAKEF VA2 EORE —= 58
ASHRFEE BT EREBEAER KRR AFHHEE2
BAMER BE ¥ EREESERKE H(eFEE2
SHER CEE L ATIEIC R D CD147 ORA L BRNER 60
SYRITgEE HERAM ERZHRSERKE #E
s ERgEdE Il W EEEESERRFE #HR
wamrEE ME B EREESERRE BF
BE RS TR M - M2 (BUS-FNA) OoFA%E L 62
BEE#H&EO CD147 oRBICET I HE
sSEfeE BRAKE  EREESERRY BE
Woamses Sadlg  EREESERRE BT
WCEIERICRIT B CDI4T BOBKESE — B CGIST — 64
SHERTEE  RHAN EREESENKRE HE
In vitro 3 WL/ NEE T A OB T W 66
SHERTIEE MR S BiARE BIEW BhEdR
HERERARTEOT DO 3 R B RIEETT LV OER 71
— 3RTHBEEES - BEET L CDIAT —
SEFIEE REaf EREESERKTE EW
SEFTEE ME S BBRE BEISEHM BEdR
WBABgEE kEBS ERERSEFRE KFEEKE
2 RBFRERA Y 7Y 1 PO 75
SETEE BEAER HREEERRE BEE
AHRRFZEE HER Tuod R WIEET FEMER
REHERE TEBRHE  HEBEAERERSE Y — - BEREAERE
WAREE hEME  EREERERRE HW
whweE EHEERT EEERERERKRE BF
S~ EEEE AN EBERIC L 2B AVBREBE VAT AOWERE 78
SEFEE FMEEZ  EEEBERRT R
SHEBEE EHESHE  ERERRE PER
wEHIGRE LR MEEAEREST Y — - FRERRE
BEWASTFTA A=V S EB T 5 82
SHEFFEE FEET Tod R HRET ERUER
SHEFRE HARTE Tod 6 BERET REWMEER
SEREE BERE— TeR B BRER EEHER
SEERE e O Tud ) WEE RE
WmATWEE SBRA  Tod Gk PR BIEA
BFA A= Y A 7 ST B CH B REENFIOA R~ OB 2% —— 86

HEFEE BTESE  GD DREETRE ERUIRR
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1. BOBHE~—I—LLTORFF#—4 v b CD147
— In vitro, In vivo \ZX 1T % Mabl12C3 DERME DK & BTt CEAMESRFI~OR B —

SHEMEE R IE
RRERTIR
FH LA
AiEH A

I 5

FREESER kS
RREESER RS
REHESER KRS
FEEEAER K
FREELER A

iz
i
iz
FEEm
AT

RS : CD147 (Bmmprin) [ IEMIEERE CHERRAT IGEERE~—/—CEREBRTIIZLA Y
EAN R BOZE-BEOENSF L LTHBEEN TV, SEER L OF — AL CD147
T 7 E=— DRSO & JEkD CD147 47585k Mabl12C3 HLiE D AN TOEMMEOREMIZ
B LAl L7 AR ZnD & 5 1T CD147 M ERKE O BIZiE Mab12C3 X ) BHFER B W IR O/ER S,
REOREEWNE LTOT 7o~ —OERBLETH D, BT 7 v—1d, BEOES o U Hilk
PERLD & D1~ U AN TO A FR BRI L HHIRSE L BEFfEOS T % invitro TRIRFRET
BHIEOHERENEV, UL LT 7¥v—2 BT 7o DICHRANREE (RmE bIcT T 2R 1
TV CDIAT Z VR EWN, BHEN SKBEENETH D, AEETCCODUTIENTET S ¥ v—
ERDOEBITETEST2DOT, REEFEFNLERWTT 7¥~—0OER L FOFHEEITR D,

ME 1
U o ed b CD14T DER
ABH
FEAEEEICAERR L e BB R AV TR L CD147
BB IIEEEH S MaRE LoxREOb D &1
RHpoTEY, E—BERAROEZD Y a v
T rEREORERUPEETHo, £2T
LSEEIZ T ar et b CD14T (CD147-Fe)
ROBWRERARTL, 728, CD147-Fe £1X CDUT @
RS R A A & UYF 1gG @ Fe Bl E OREE
BHETHD,
B.A¥E
HRRICER T A EE MO
REEEIER L ERBRNI F—2 U RT s v a v
B CHEEBEAIIERE JEGS ICEA LTy b
FoRIEEREIE, BEEERCSWELE
CDI4T-Fc #7054 G ¥ —XATHEILL, ZDO4
FB% SDS-PAGE-western blot ¥ THEHT L7z,
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Yo b CDI4T BEEHEORE

PCR 5% FAVVC CDI47-Fe @ DNA %27 b Z 44
VB EAREBRARADOHEBR Y ¥ —pTRE2hyg I
Bru—=7 1Lk, £/ PCR CHIET HEIC e 2F
VB TD DNABFIREL TS A w—%FERL,
Jarvr v VEREDONNVRE VKRBT E AF
CoE SEMAIM LR (CDI4T-FeH), {ERL L 7383,
ARFFZ—i3 293 Tet-On MIRAIZY BT =7 g LIET
BAL, "M~ B E G418 TERT 2
Z &, CDU4T-FcH ORERBHEEZ BT,

Yoy g b FcH OYERR

PCRE#{EH LT, CDI47-FcH ORIERARY 7 —nb |
CD147 @ cDNA 82 K& L2 b D (FcH) D3I
Ry F—FER L, TOBRBESS Z—% 293
Tet-OnfiIC YR 7 = 2 39 VETEA L A Fn
<A B & G418 TEIRTHZ LT, FeH OFE
HBEMEEBT,




C.#ER

1) CD147-Fc #H~_7 #—% B A L= JEG3 #HfRIZ
CD147-Fc EHEZHEE LFEPIZAW L, LL
BoN-EAE 293 MIRERARL RRICES F&
PEHDOEMZZIT TV,

2) CDI47-Fc T RF T F# 2 MM
CD147-FcH OF T4 A 7 ) VEERIEERRRE
YERR LT, 293 Tet-On #ERRIZRIH S 4 —%EA LT
#ER. CD147-FcH IZMEFE FIZHW T, miFFIC
EENIMEBEDOT b T4 7V TEE L TEENIC
S E i,

3) gEHhepiz W & iz CD147-FcH 1E Ni-NTA
5 & Protein AN T ATEMEICHERARET
Hote(H1la), HH L7 CDI4T-FcH HMELHF &
FEHEOEM%EZZ Tz (B 1b), CD147-FcH &
F#RIZ FcH ORZERBRAREIER L, 55 EFEP»N DL
FeH%® 754G E—XTHRTX-,

a) b)

TSRS Wi ProtcinA Ve CD147-FeH dimer

GERTIANE)

CDI47-Fel CD147-FcH

CDMATHERRAF AT ped

L GOFAE

1. ERRAR, SHBEN=CDI47-FcH

o $83% EHPO CDIT-FRIENINTANS L (Ni) £Protein ADS LIZL YRR TR
WORECH Tz, (s A s —s)

b, FARL7-CDI47-FeEHRY C3 protease TH{EL o, COLATBHBHE A-TAZIES T
BOIEHETE T TL 7 ($37k0a) , FERTT ST T3 Pl ZiR & 2
B¥a.

e I

MAb12C3 % Ao FARRIEERZHT - TRRDET )V
ER

A.BEY

HLCD147 Hifk (MAb12C3) . K3 Y /L E T (DXR),
BT ¥R T URETEEEH (MAD12C3 -DXR
EAE) O CDI14T EBHERDOBE,

B. 5

AR
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E MEREEMIE A431, b N FEABEBMER
Ishikawa, b BRUSZAREAEAL PC3 % AV =,
CD147 ) v 7 ¥ 9~ (PC3/KD) HERADIER
MISSION shRNA Library (Sigma) 27 # —% U ¥
7 =¥ Y3 UEIZT PC-3 LR JEGS (T
AL CD147 #EERinml#biaz ERk L7-, PC-3 #Biad
ERIIRaF—F 1 Ta—bLETA vV 2?
FERLE, S5pg/ml O¥a—a~wA L Chtteiiiaz
BIRL, BAFRET/ o— %2/, CDIATD
EEBEREXRAGELMBEBER OO
SDS-PAGE-western blot TEAT L 7=,
MAb12C3-DXR A E D FHLL
BIVRET NI VLB LUEEB(ET R AT T
DXR %4 v 7Y v/ && %, MAb12C3 & S ¢,
FNAHBIC L VEEERERAR LU, ARLLTZUA
IsG & DEAE (1gG-DXR) ZRHRICTRR L1z,
fAE D CD147 FEH OB
Alexad88 1Zi# MAb12C3 |Z & 2 #yeHifkis & Mfa
R X A SDS-PAGE-western blot TiTo 7=,
FUEEIE D BIE
1) Fens
BEH & BRPSAIR L7 B M AR 2 15 & | 96 BERIC
MTT iEIC & 0 AR % R 7, RSO M
x4 3 HENBRILO AR THEH Lz,
2) EREHRE
i RE T IC80 & 72 5 IRARE 2 ¥ L&
(2h, 4h. 6h) BB\, KR EIRELEEEZHRL.
EAFINAH S 96 FERIEZIC MTT IEIC X 0 | AfElasR
H D WIIFEHIIAZR % R ERRIZKR DT,
C.HER
1) FifE-DXR A EOEMARI 1T 2 ARt
REERICL HUEFEMEICIZ,. MAbI2C3-DXR,
I§G-DXR, BSA-DXR ORICAEZEEZZ < RERED
PhRERLE (K2a), —F, EHIRICK L TR
REEBRNLELNT1C80 OIEAIMEE 1.0uM T2,
4, 6 FEROLEE ERE UBRERIHICER 96 FFHE




B LT 2 DA HIRSRII N AR 1gG-DXR, BSA-DXR IZ
E~~ MAb12C3-DXR 1358\ RN R2 RIE L 7=,
&AL MAb12C3-DXR, 1gG-DXR, BSA-DXR %
4FEHMRE L L TOEMIEEIT ABLIEZRHLT
% 54%, 90%, 89%. Ishikawa (=%t LT 66%. 86%.
91%. PC3 LT 62%., 90%, 93%& 72D, CD147 %
BR L LI-EREEN R &N (B2b),

b)

As31

-DX
HEA-DXR

=D 147l DX

Ishikawa|
"—.—.__-ﬁ—-_._\_\_‘__ n
_"""‘---._\__\___‘_\—-—:HS;A -DXR
1RG-DXIL

E
3
B

z
£
£

o

CD L4 7ab-DXR

Survival rate (%)

58388

EC3

TS HSADXR
1EG-DXI

5228283

HCD14TahDXR

n [

E] ] W L 4 &
Caneentration of DXR (nM) Expamire time (h)

E2. MAD12C3-DXR & (E DS R

2)PC3 72 5 TUNZ PC3/KD @ MAb12C3-DXR Z#]
BEZHEORE TIX PC3 & CDI4T /w2 ¥ DY
PC3/KD #ifa & & MADbI2C3-DXR. IgG-DXR.,
BSA-DXR £ EAIFEEE I L 2MESHRICIX
BERENR»-T2, —F, MAb12C3-DXR B L}
IgG-DXR, BSA-DXR ® 4 BFRIRE I L 2 MO
Ble@EHD L, PC3 TE 49%, 18%, 14% ThH- T
DIZHF LT, PC3/KD Tl 28%. 20%., 18% &7V

(H3), HUidpFARREIIEAR L. MADL2C3 -DXR 43
CD147 HF%ERE LI EEDHREZRLTWVWS
Z LR AN,

-

hisd
;?f ]cnm 0

m PCa
o PCIKD

Call desth {25)

e PN aCD147ab-DXR  IgG-DXR BSA-DXR

H3, =H4EMNREROCIERIIEREOIEBIR

3) PC3/KD #fa~® MAb12C3-DXR OEfE%
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MAb12C3-DXR @ 2 FfFfHiZ#FE% MAb12C3 (2§ 2
HIEPUEE THRE L7, MAbI2C3-DXR | CD147
RBEOZHRICITER T 528 PCI/KD ~DEFHEIT
Hohienotc (M4a), 7=, MAbI2C3-DXR @
CD147 4> FiERY9M: % A431, Ishikawa, PC3, PC3/KD
£ R Hh K %= B V> SDS-PAGE-western blot _k
MADb12C3-DXR % — ¥ HiiE & L THERRY 5 & CD147
Ny REREAEE (M4b) T, TOZ LT,
MAb12C3-DXR 73 CD147 ZIHR M IR RAY (1ERY)
B REE L L ERLTVS,
a) HABMMER

b) Western blot

Addl PC3 Mr
Ishikawa PC3/KD

E4. COW4T /9o F ) PCIEERR
(PC3/KD) ~MaCD147ab-DXRD L
(a) aCD147ab-DXRE2EF MM B S D4 5
Tt 1=

(b) aCD147ab-DXRE— Rtk ELT=
Western blotIZ hAHCD147E ML £,

Bfze I

MAb12C3 Hifk DT ) N T N ~DMBA BT ER
A BHEY

CD147 B+ ~DHAETI KN Y — 2 OREL
CD147 m#H A431 flld % AV e ERmEORT
B.5i&

MAb12C3—, #kEENEEE (GFP)—
BEEEDORR
Phosphatidylethanolamine-Polyethyleneglycol-Maleimi
de (PE-PEG-MAL) & GFP % 0.1M K-PB (pH6.5) T
K i &%, PE-PEG-GFP # #A® L 7=,
Phosphatidylethanolamine—Polyethyleneglycol-
Succinimide (PE-PEG-NHS) & MAbI2C3 % 0.1M
K-PB (pH8.0) THJix &%, PE-PEG-MAbl12C3 %
AR LT,

MAb12C3 (GFP) =&V RV — ADFHM

y UBEE




& b7z PE-PEG-GFP 38 X (* PE-PEG-MAb12C3 %
Coatsome (cationic) (Z#sA0 L., MAb12C3 & GFP @
—EE# ) RV — A (MAb12C3/GFP-Liposome) %
FASL L7z, xR & LT PE-PEG-GFP % Coatsome |Z
#In L7 GFP tZ#% J " Y — A (GFP-Liposome) %
AR LT, )RV —ATREHD ) IEEEEED
PBS THEERRE L7,

FHAR~0 MAb12C3/GFP-Liposome DEEFH

A431 HRAREEE B IRIZ MAb12C3/GFP-Liposome %
A0 2 RIS EOEERMER (Ex/Em = 475nm/505nm) T
MAb12C3/GFP-Liposome DffiiafEfRf4 GFP &Y} T
HE+5s, EFMEAILEERE L T 5mg/ml @
MAb12C3lgG & 2 BfEipTALE & Rk GFP £M %
#BELE,

C.iE5

MAb12C3/GFP-Liposome @ 2 B &$E X CD147
FEE M~ Liposome DIFRFES -FHEA R LT,
—7% . MAb12C3IgG (5mg/ml) @ 2 FFRERTALER I
[E Liposome MEFEEE< MK LA (W5), ZD
Liposome ~DF{E<° GFP 72 K& B'H O%RE 2 (R
L7 E £ DMABIAL KR ORRINILREFEDEEFIC
LSBT NA~OFUE - 77 ¥ ~—7Tp EIEAVERF
WE DIFAZIT T 2 FIREMEA VR S iz,

2n pre~incubation with MAB12C3

day light| :""""”“
i

| 16

ES5. MAb12C3-GFP-# & liposomeD RS i

WME IV

MADb12C3 &N TOEEM

A B®

HEEX— K~ 7 2A~0 MAb12C3 DERPEDRE
B.J5iE

GFP

marge
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B MADL2C3 FLiEDIERL

B~ U AEEICEE X iz MADL2C3 1gG 3w T A
BiE: MEBICHE - EWMT O EHEER
MAb12C3 % FA\V M&ET L7z, Mabl2C3 /N 7Y F—=
B~ AKX VR LHE (1gGl) THXESR
Alexad88 & %\ MEE SR IRDye 800WC L7 X /
EEr LEEER L,

~ U ABHEER DIER

Balb/c, nu/nu, ¥ 7 AIZt b A431 #E (5 x
10°/head) ZH TE7IZMEENICBEL, 2 B&RE
AL,
C.HER

1) #EHEEREMEIZT LY Alexad88 EiiFLA ip
HE#% 12 BFETH. B, i, BEZHHL. B8
T 5 LIEFIRRCEERALE (W6), ZOMEMIX
pRE%2RMIVBETE,

Ip-administration of Mab12C3-Alexad88 to A431-bearing nude mice

H6. i
(12hi&)

2) Odyssey = L AEl—=~ 7 2 ORRHEEISATHE R
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B. x&&FHE Weak (1) | n=6, (27.3%) n=6, (27.3%)

Moderate (2) .  n=3, (13.6%) n=6, (27.3%)

BEEZEHZ T CHEZSELNATRZEENT | stong (3 n=12, (54.5%) n=3, (13.6%)
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