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What Is Proteome?

1.



Definitions of Proteomics

+ First coined in 1995 by Wilkins

+ Be defined as the large-scale
characterization of the entire protein
complement of a cell line, tissue, or
organism.

+ The study of proteomes

+ Goal:

+ To obtain a more global and integrated view
of biology by studying all the proteins of a
cell rather than each one individually



Nobel Prize in Chemistry 2002

"for the development of methods for
identification and structure analyses
of biological macromolecules”

"for their development of soft desorption
jonisation methods for mass spectrometric NMR
analyses of biological macromolecules”

e

John B. Fenn Koichi Tanaka
ESI MALDI
b. 1917 b. 1959



Subtractive proteomic mapping of
the endothelial surface in lung and
solid tumours for tissue-specific

therapy

NATURE, VOL 429, 2004: 629-635



Lung-specific targeting in vivo

+Aminopeptide P (APP)

+intravenously injected '#°|-labelled
monoclonal antibodies into rats and
performed wholebody imaging using
planar y-scintigraphy.



High resolution single photon emission
computed tomography (SPECT) imaging
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APP expression in the rat appeared quite
specific for normal lung tissue
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APP was reported as an expressed homing
peptide on mouse blood vessels of breast
and mammary adenocarcinomas



Tumour-induced endothelial
cell proteins

b Tumour lung 1 Tumour lung 2 Tumour lung3

2D gels in endothelial cell plasma membranes from normal
lungs versus tumours in lungs.



Targeting and imaging of
solid tumours

(A). Whole-body planarg
scintigraphic imaging 4 h after
Injection of >°I-AnnA1l antibodies




(B). 1-AnnAl antibody
signal superimposed onto
photo of experimental
animal lying on the detector
plate.

(C). Digital image of excised
lungs showing location of tumours,
circled in yellow

(D). Overlay of planar images of
tumour hot spots with excised
tumour-bearing lungs




Radio-immunotherapy of

solid tumours

10 2 M 40 S0 60
Days after tumour cell inoculation

Red line: tumor
bearing rats treated
with 125I-AnnA1l
antibody

Green line: untreated
tumor bearing rats

Blue line: tumor
bearing rats treated
with control 125I-IgG
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Days after tumour cell inoculation

Red line: tumor bearing
rats treated with 125]-
AnnAl antibody

Green line: untreated
tumor bearing rats

Blue line: tumor bearing
rats treated with control
1251-1gG

Black line: normal rats



Utilizing proteomic analysis to study
the efficacy and mechanisms of 5-
iodo-2-deoxyuridine target therapy
of breast cancer in mice
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Radiosensitizer — lododeoxyuridine

B S-iodo-2'-deoxyuridine (IUdR)

» The van der Waals radius of an atom of iodine is very similar to that of a
methyl group CH,4 (Prus

etal 1979)
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Auger Electron Emission

The auger electron emission following IUdR was highly toxic to mammalian cells
and exceedingly efficacious in the therapy of small-animal malignancies.
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ESI-MS analysis of IUDR
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» Compare background and sample included background singnal,major peak appears at 355m/z
TIC (Total lon Chromatography), EIC (Extracted lon Chromatograph)

22



MALDI-MS analysis Sn-UDR

HaC
Sn(C,Hy), “BuSn —
o E =104
Ho” NN, P 1 CHC blank
NH £ 08+
| =
PN ]
N (e]
HiC Ho,\Q/ 0.6 -
HO 0.4
BusSnUdR
C;31H3gN,055n 0.2 - : :
Molecular weight 516.7 491 381 523904
- D_g e . . I I .
= xi0
< 1 Bu;SnUdR sample
é 0.8
= 475 6329
0.6
463.633 245737
.44
£17 683
462 605 T
0.2 478 501 549 735
“ { I 489835 503,673 531696 528 737
: : - r =0
gt o N N 1 T 1 P DT I.~ I N U 4 S W SN S .ll.'l- ,
4R 470 420 490 S00 510 520 530 s40 550 Se0 =
m

» Compared CHC (a-cyano-4-hydroxycinnamic acid) background signal and Bu3SnUdR sample signal,
the main signal sample appears at 517 m/z with the signal range of 460-560m / z.
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TLC 5 #7 Z 4f P22 131-IUdR

(A) (B) (C)
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Radio TLC scanning

Total Count Region: 0.00cm to 20.00cm
Total Counts: 3939
Total CPM: 1970

Reg. Start Stop Center Rf Region Region % of % of
z {cm) (cm) (cm) Counts CPM Tot Reg Tot Cnt
1 6.76 8.97 7.95 0.40 3659 1830 100.00 92.89

TOTAL 3659 1830 100.00 92.89

E.Q 8.18 9.20 8.38 0.49 0.50 0.68 0.70 0.88 9.% 1.08
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Figure 1. The chemical structures of PEG-PCL and HA-g-PCL monomers.
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The stability of 31IUDR loaded micelles. In this study, it was shown that both
B31UDR loaded HA-g-PCL and PEG-PCL micelles kept their integrities well, holding as
high as 60% 31IUDR in the micelles after 4 days.
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The cell uptake of the micells encapsulated with 131 |lUDR. The HepG2 showed better uptake
of 131JURD delivered by HA-g-PCL micelles than CCL-13 cells did.
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The cytotoxicity of the micells encapsulated with 131lUDR. After 4 days incubation, the LDH
concentrations of HepG2 cells were increased significantly. It may be due to the increased
cell uptake activity and higher stability of 3|lUDR loaded HA-g-PCL micelles in which
contributed to have better 131|lUDR control release rates.



Result of ROS and MDA
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The expression of ROS and MDA will be increased with IUdR
and X-ray.
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Tumor
Right kideny
Left kidney
Spleen
Liver

Lung

Heart

Blood

120
YolD) g

I Intraperitoneal injection
[ Intratumoral injection
B [niraperitoneal injection in normal mice
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Tumor

Right kideny
L eft kidney
Spleen

Liver

Lung

Heart

Blood

[ Cancer metastasis with i p. injection
B [P injection in normal mice




BI-IUdRV )N B 5 B A 4 0

Tissue Mean(%)+SE %ID/g
Blood 4.5210.004 6.9610.006
Thyroid 0.7510.004 32.2710.046
Heart 0.77£0.000 5.2810.003
Lung 1.15£0.002 6.8L£0.005
Liver 6.1£0.008 4.6310.007
Spleen 0.91£0.001 5.861£0.01
Leftkideny 1.731£0.002 9.73£0.007
Right kideny 1.8910.001 10.3910.008
Tumor 12.7110.069 120.9910.423
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The results of serum tests in mice animal model.

AST ALT CREA Spleen weight
Normal 255.23161.39  71.46%14.61 0.15%0.03 0.08%0.01
AT1 256.08£39.96  62.75115.82 0.1620.02 0.7720.08*
AT1+IUdR 260.33112.87 56.5716.76 0.1510.02 0.8410.16%

AT1+IUdR+ 2 Gy 387.28187. 40*? 76.94117.11 0.130.02 0.38i0.07*¢'



Spleen weight (g)
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The weight and size of spleen

( Normal )

4T1 A4T1+lUdR A4T1+lUdR 4T1+IlUdR 4T1+IUdR

+0.5Gy +3Gy

2
(4T1+IUdR )

+0.5Gy+meta

(n=22) (*k : P<0.05, t-test)
Normal mice:0.130+0.02 g

Anemia is a common complication
of cancer; a role of spleen in
tumor-stress erythropoiesis has
been suggested.

The tumor development blocks
medullar erythropoiesis by
granulocyte colony-stimulating
factor and then causes anemia in
murine 4T1 breast tumor-bearing
mice.



2 Gy X'l’a}ﬁ% gt e St # ) R 3E i3 fie

}\ _15"_! 7‘3|"
r‘u“ , / =]

NEEE ML
( Complete Blood Count ; CBC >

Units 4 e h iEF A
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%RET % 3.731£1.17 2.9810.45
abs ret x10° cells/uL \ 348.65140.04 307142
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Histologic analysis of tumor
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(A) Tumor cells reveal cellular pleomorphism, prominent
nucleoli with abundant eosinophilic cytoplasm and few

mitoses (arrows). &M - HéxrH (FigH) -
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(B) 4T1+IUdR+0.5Gy : The tumor grows in solid sheet with
variable size and focal necrosis (*).f5 3 EIEIE -

(C) A4T1+IUdR+0.5Gy+meta : The tumor grows in solid
sheet with variable size and few mitoses (arrows).fg &
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Proteomic study —4T1 cell
Control v.s. [UdR+1 Gy

MALDI MS analysis: 149 signal with significal
difference.

Compared to LC-MS/MS protein ID, which were
fit to 40 amino acid sequences.

Experimental results reported a total of 36

orotein identifications with higher confidence
evels.

Protein-protein interaction analysis — 11 proteins
with connection.



Proteomic - PCA analysis

Green— +lUDR+X-ray, Red - control



String 9.1 protein-protein interaction

analysis
ALK Q9UM73 |Adenylate kinase domain-containing protein 1
ATIC P31939 ALK tyrosine kinase receptor
CEP170 QSSW79 (Centrosomal protein of 170 kDa
HNRPDL (014979  Heterogeneous nuclear ribonucleoprotein D-like
INPM1 P06748  Nucleophosmin
FKBP1A [P62942 Peptidyl-prolyl cis-trans isomerase FKBP1A
FAMI84A [Q8NB25 [Protein FAMI184A
SAFB Q15424  |Scaffold attachment factor Bl
SUPT5H [000267  [Transcription elongation factor SPT3
TACC2 095359  Transforming acidic coiled-coil-containing protein 2
ZBTB16  [Q03516 [Zinc finger and BTB domain-containing protein 16

—_HNRPDL

@

Protein map by String 9.1

FAM184A

2ZBTB16 ﬁSUPTSH

CEP170
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Growth factor
(EGFRor HER-2)

]

Survival signals ‘ TNF a CD40oL

Cytokines

Survival

Proteins ____ : cDCo Nuclear
. &y exclusion

Proteasome
.%:° TRAF3 degradation

Protein_,

SUhthess ' Proliferation|

Sgte KB degradation

Schematic representation of some possible signaling pathways activated by
IUdR with X-ray irradiation which may regulate metabolism of proliferating cells.
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Thanks for your attention
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