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Agilent Gene Expression Plateform

Design it

Print it




Total Solutions for Gene Expression
B ~+ Total Solutions

— Provide quality tools for gene expression
analysis: Microarray, Labeling, Scanner,
Analysis Software.

» Open Platform
- Can be used for existent system.
— Or, can be used as a whole system.

Hybridization Spot Analysis Data Analysis
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In Situ

Phosphoamidite Reaction

In-Site DNA Array SynthesE Process
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In Situ Microarray

-180K array

15 k array
- 44k array
- 60k array

-244K array
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Automated Analysis and Feature Extraction
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Feature Extraction Software

Rapid

Automated feature finding

Intra-feature pixel statistics

Inter-feature statistics

Flexible dye normalization

Statistical significance of
signals and ratios




Agilent’s Gene Expression Workflow

¢ Rosetta bioinformatics
solutions both Resolver
and Luminator for gene

expression analysis EE—

¢ Most high-throughput and
sensitive Microarray
scanner on the market

/ Min Scan

/ 6 hr

e Superior

¢ Sure Hybe chamber for easy manipulation
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BeadArray ™ One array—an optical - Beads on each bundle—an

96 arrays configured fiber bundle optical fiber bundle
to standard format to « 1.5 mm in diameter - Each bead is positioned
enable high  Containing 50,000 to the end of an optical
throughput individual optical fiber

- Parallel processing of fibers - Bead diameter ~3 mm
96 samples - Bead center-to-center

» Up to 150,000 assays distance ~5 mm—
per array matrix highest feature density

- Bead surface is
derivatized with DNA
probes



Allele Specific Extension Assay

* 5
Address’ Allele Specific

e Extension
/
P2~ :

P3
PL B—— p3 PCR with
P2 B— common primers
] Product capture
by hybridization
to array
U B Readout
A




onfocal Scanning Produces
Superior Image Quality

- %
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- Image of one « Enlarged view—each

BeadArray™ bundle bright spot is a bead with
fluorescent signal



BeadLab™—Integrated Genotyping
Laboratory

Reagents



Lab Automation &
Lab Management
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—. BAFREH (Protein Microarray) 4%

\1

Interaction Arrays
— Proteins on Chip- Labelled Sample

Caputure Arrays
— Antibody on Chip-Labelled Sample

RELISA on Array
— Miniaturised Sandwich Assays

Reversed Phased Arrays
— Multitude of arrayed Samples



Interaction Arrays

-Cloning and expression
of 6600 yeast protein

-Complex arrays for
protein-protein
Interaction studies

Zhu et al. (2001)Science.293,210




Protein Array Assay Images

Control Sample Treated Sample




Capture Arrays

ANTIBODY ARRAYS
Sample Labelling Approaches

ANTIBODY ARRAYS
Mutiplexed Sandwich ELISAs

SAMPLE ARRAYS

Reverse Phase Screen



Sandwich Immunoassays

highly parallel

high sensitivity
expensive equipment
labour intense
automation difficult
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(«tissue chips”)
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i {ﬁﬁ:ﬂﬂ)ﬁ E@%ﬁ « Up to 1-000 tissue s_amples
o ?ﬁﬁﬁﬁ E‘Jiﬁﬂ%'—?ﬁ?ﬂﬂ on a microscope slide

 High-throughput in situ
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Tissue microarrays enable high-
throughput in situ analyses of DNA,
RNA and protein
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Mouse Anti-HC80(1:200)
Envision System-HAP

Shanghai Cancer Institute

Tissue Microaray of HCC (2001/10/03 )
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Focus on next-generation sequencing
Fluxomics reveals antiviral targets
HIV.drug targets Vif-APOBEC3 axis

A

Nature biotechnology October zuuc

Sy

(

3-AGATACTR ATCCAG...-5 -[beac

1. dATPaS, substrate, apyrase wash

2. d3TPR substrate, apyrass wash '
3. dCTP, substrate, apyrase wash

4. dTTP, substrate, apyrase wash  oxyl

ACRTATCAGAG...-5 {=

1. FL1-dATP-(blocker) + FL2-dGTP-(blaoc

FL3-dCTP-(blocker) + FLA-dTTP-(bloc
2. Fluorescence imaging in four channels
3. Chemically cleave labels and tarminat
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=3 TYTGGAT.. .3
[Fix ] /'

§-zz2XXnnn-3
1. Ligate labeled, structured octamer pog

2. Image, cleave, repsat x5
3. Reset and startagain with new offset

o ATACTA
[surface]- 5'-...TT'

1. Cy5-dATP, image, chemically cleave |
2. Cy5-dGTP, image, chemically cleave |
3. Cy5-dCTP, image, chemically cleave |
4. Cy5-dTTP, image, chemically cleave |
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Hlumina M| 7 2 B

HMumina Genome Analyzer Workflow
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Hybridize
sequencing
primer

e—p—)

Terminator and
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The identity of each base of a cluster is read off
from sequential images

BRGNS R MIERFIREESFY], FiH
M [ DNA 5]




—AFMF Clon Torrent , MiSeq)

Reagent Kit ~ Reagent Kit

Systerm Vo V3 PGM Proton
X oz axae
Read length (bp) 2% 150 1200
2% 950 2 X300 1X400
>40-610Mb - 5 5 3 86Gh 30 Mb~1 Gb
750-850 Mb
Output (Gb) / run 4551 Gb 10 Gb
258t Gh 13.2-15Gb 60 Mb~2 Gb
4 h
: 55h 24 h 2.3~4.4 h
Run time (day) 24 h 65 h 37-73h 2~4 h

39h
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The HiSeq X Ten is a set of ten ultra-high-throughput sequencers, purpose-built for large-scale human whole-genome sequencing.

Dual Flow Cell Single Flow Cell
Output/Bun 1.6-1.8Tb 800-900 Gb
R
.eacl_s Passing = 6 billion = 3 billion
Filter
Supported Read
PP 2 x 150
Length
Prep Sequence Analyze
Run Time <1 :ja'_',"S 5.5 houre hands-on 10 minutes hands-on .m.m

Quality = 75% of bases above Q30 at 2 x 150 bp
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$100,000,000 =

$10,000,000

$1,000,000
$100,000

$10,000

$1,000
Cost per Genome
— Moore's Law
100
“‘@@d‘"c&“’ﬁ‘*@&#@ R R
QF‘Q "3} \ﬁ'} ‘;,\r':" "."J"':" "'-?‘"G QJEJQ "3} @'ﬁi \5\'3" 'h't" ‘}G fb@q "_"5‘} Q\'ﬁ-‘!" ‘}\'g—‘



NovaSeq

| a3 =
M NMAaaYT aAaraoa iIm
[he next era in

The NovaSeq Series of Sequencing Systems unleashes groundbreaking innovations that leverage our prove
get scalable throughput and flexibility for virtually any sequencing method, genome, and scale of project.
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PacBio )+ AR

Longest Read lengths
— Sequence reads >20kb

— Some reads >60 kb

Highest Accuracy
— Achieves >99.999% (QV50)
— Lack of systematic sequencing

errors

Greatest Uniformity

— Lack of GC content or sequence
complexity bias

Can sequence native DNA
— No DNA amplification

— Epigenome characterization

Reads

Mean coverage per window

Read Lengths = 20 kb

Data per SMRT Cell:
500 Mb — 1Gb

Half of data in reads: >20 kb
|mm=m=mmememeiy
1
Top 5% of reads: =40 kb
1
|
II LOHQE‘:‘t_FIE:&P%ZiBO kb
|| ol

40,000 50,000 60,000

2300

1300

1

g

g

L]

10,000 20.000

30,000
Read Length

50 1

w_v/\ﬁ\\/_\

30

20

10

0+ T T T T T 1
5 0 15 20 25 30 35 40 45 50 55 60 65 0O V5 @D

Percent GC content



2. Oxford Nanopore Technologies

Oxford Nanopore Technologies [@L7.\\[el 17215

» 527K : nanopore-based electronic systems for analysis

of single molecules
MinION

m M

PromethION



MinlON ) 35 A8 45 ¥ F1 2 25

MinlON Mkl Flow cell

Tha MiniON Mkl flow cell contains a sersor array of severd
hundred channels, to enable mulliple nanopore aexpermeants to
pedormead In paraliel. The flow cell Is compatible with the

MinlON Mkl desice

1‘¥E‘§ (PCR Free) : 10pg - 1ug

, 6G ( 10kb , frAEE )
N s | O 42G (10kb , HriEfEz )

“ EIKIEI 1 230-300kb
IE1TRIME : 48 h

USB port



Nanopore il J7 i 2

DNA can be sequenced by threading it through a microscopic pore in a membrane.
Bases are identified by the way they affect ions flowing through the pore from one
side of the membrane to the other.

B
DNA DOUBLE .
HELIX :

© A flow of ions through
the pore creates a current.

Each base blocks the
© One protein flow to a different degree,
unzips the altering the current.
DNA helix into
two strands.

[GATATTGC GATGCCG
B

0 A second
protein creates
a pore in the
membrane

and holds

an *adapter”
molecule.

O The adapter molecule
keeps bases in place long
enough for them to be
identified electronically.



I 2 T13 37 47 %0

B 13 : 2013 FLBET— N THIAES &l 14 : 2016 2Bk — NI HIHES

39 5.179% 068%_ 0.19% .

M lllumina

M Life Technologies
M lllumina
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LETTERS

Mutational evolution in a lobular breast tumour
profiled at single nucleotide resolution

Sohrab P. Shah™**, Ryan D. Morin®*, Jaswinder Khattra', Leah Prentice’, Trevor Pugh®, Angela Burleigh’,

Allen Delaney®, Karen Gelmon®, Ryan Guliany’, Janine Senz”, Christian Steid™, Robert A, Holt’, Steven Jones®,
Mark Sur®, Gillian Leung’, Richard Moore?, TesaSeverson’, Greg A. Taylor®, Andrew E TeschendorffS, Kane Tse”,
Gulisa Turashvili’, Richard Varhol®, René L Warren®, Peter Watson’, Yongjun Zhao?, Carlos Caldas®,

David Huntsman™, Martin Hirst®, Marco A. Marra® & Samuel Aparicio’

Recent advances in next generation sequencing' ™ have made it
poasible to precisely characterize all somatic coding mutations that
occur during the development and progresion of individual can-
cers. Here we used these approaches to sequence the genomes (3= 43-
fold coverage) amd transcriptomes of an oestmgen-recplora-
positive metastatic lobular breast cancer at depth. We found 32
somatic non-synonymons ooding mulations present in the mela-
stasis, and mensured the frequency of these somatic mutations in
DMA from the primary tumour of the same patient, which amse
Fyeans cadier. Five of the 32 mutations lin AFCEI], HALY3,
SLOMAL, SNX4 and PAIRY were prevalent in the DNA of the
primary tungur removed st disgnoss 9yvesrs earier, st [in
KIFIC, USPIR, MYHE, MORCE, KIAA] 468 and RNASEHIA) were
present 2t lower frajuencies (1-13%), 19 were not deected in the
primary wmour, and two were undetermined. The combinal ana-
lysis of genome and tmnscriptome data revealal two new RNA-
eiliting events that recode the amino add sequence of SEPS and
COGE. Taken together, our data show that single nucleotide muta-
tinmal he erogeneily can be a property of low orinlermediaie grade
primary breast cancers and that signifient evolution can ocour
with dlisease progression.

Laotrl ar breast cancer is an oestrogen-recepinr-positive (ER", also
knsrvm as ESR1 *) subtypealbrastancer {approsdmately 15% of all
breast cancers). It is waually of low-intermediate histological grade
and can recur many years after initial diagnosis. To interrogate the

cading indels amd predicted mversions (coding or non-cading
Supplementary Methnds); hawever, all of the events that were vali
dated by Smger resequencing were abor present in the germ line
{Supplementary Tables 3 and 4). Mone of the 12 predicted gene
Fusions revalidated. We abor computed the segmental avpy mm ber
{Supplementary Methads and Supplementary Talle 5 ) rom abigned
reads, and revalidated high level amplicons by fuorescence i situ
hybridization (FISH) (Supplementary Talle 5h), revealing the pres
ence of a new knwlevel ampliam in the INSE bous (5 upplementary
Fig. 3).

We identified coding SNV s fram alignead reads, using a Binamial
mixture madel, SNVMix {Supplementary Table 2, Methads and
Supplementary Appendix 1). From the ENA-seq [WTES-PE) and
genome (WGES-PE) libraries we predicted 1456 new coding non
synomymaus SNVMix variants (Supplementary Talle 2). After the
remonal of preudogeneand HLA sequences {1,178 positions remain
ing) andl after primer design, we 1e-sequenced {Sanger amplicons)
1,120 non-synanymous cading SHV positions in the tumour [IHA
and normal mphocpte DNA. Same 437 pasttions (268 unique to
WOGSS-PE, 15 unicue 0 WTSS-FE, and 154 in commuon) were con.
firmel as non- snonymous coding variants. O these, 405 were new

Table 1| Summary of sequence li brary coverage

genamic landscape of this ches of tumour, we re-seq 1" the
DNA froma metastaticlobular breast concer specimen (89% tumour
cellularity; Supplementary Fig- 1) at approxmatedy 43_1-fold align e,
haplaid reference genome coverage | 1207 gigahases {Gh) aligned
paired-end sequence; Supplementary Fig. 2, Tabde 1 and Supglemen.

tary Methads). Deep high-throughput transcriptome sequencing
{BNA-eq) perfarmed an the same sample generated 160.3-milion
reads that muld be aligned (Supplementary Table 1, see ako
Supplementary Fig. 2 and Supplementary Methads). The saturation
of the genome (Table 1) and EMA-seq (Supplementary Table 1)
libraries for single nucleatide variant (SNV) detection i discussed
in Supplementary Information. The aligned (hgl8) reads were used
to identify { Supplementiry Fig. 2) the presence of genomic aberra,

tans, inchuding SNV (Supplementary Tabl£2), insertiona/deletions
{indels], gene hisions, ranslocations, inversions and copy number
alterations (Supplementary Methads). We emminel predicted

WESSPE WISSPE

T odal pumizer of mads 2522, T13TT4 182532650

T odal pu hentides (GE) 140,991 7108

Mumber of aigred reads 2,507, 465,776 160919454

Algred rac lsoSides [G5) 120.718 284

Estimated e mte ool 0013

Estimmted depth (roeegap 43114 M

regona)
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oo coversd G353t >10reads; E2200a110 madsisteako
95Tat=Sreats  Supclementiyy Tadle1)

Reacs aligred cancrically (%) 7843 &7.79

Uraligned racs 430,245,545 21,613,168

IMaan read lergih (g 4534 3254
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Table 1| Summary of sequence library coverage
WGSS-PE WTSS-PE

Total number of reads 2,922,713,774 182,532,650
Total nucleotides (Gb) 140.991 7108
MNumber of aligned reads 2,502,465,226 160,919,484
Aligned nucleotides (Gb) 120.718 6.266
Estimated error rate 0.021 0.013
Estimated depth (non-gap 43.114 NA

regions)

Canonically aligned reads 2,294,067,534 109,093,616

Exons covered 93,5 at =10 reads; 82,200 at 10 reads (seealso

95.7 at =5reads  Supplementary Table 1)

Reads aligned canonically (%) 78.49 67.79
Unaligned reads 420,248,548 21,613,166
Mean read length (bp) 48.24 38.94

The WG5S-PE column shows the genome paired-end read coverage for DMA from the
metastatic pleural effusion sample. The WT55-PE column shows coverage for the
complementary DM A reads from the matched transcriptome libraries of the metastatic pleural
effusion. Coverage of exon bases inthereferencegenome (hgl8) is shown at 5or more reads per
position, and 10 or more reads per position for the metastatic genome. bp, base pairs; NA, not

WGSS, KLk 2H =
WTSS, #HEN T
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P
Gene Description Position Source Allehe Aming Protein domain Expression Allelic Copy numbser
change acid affected (sequenced expression classification
change bases per bias (R, NR (HMM state)
exonic base) allele)
ABCB11 Bile salt export pump 2:169497197 WGSS C= =H Transmembrane 0.3 1,1 Amplification
(ATP-binding cassette helix 3 (4)
sub-family B member 11)
HAUS3 HAUS3 coiled-coil 4:2203607 WGSss, WTSS  C=T V=M Unknown 141 4,23 Meutral (2)
protein (Cdorfl5)
CDCe Cell division control 17:35701114 WGSS, WTSS  G=A E=K M-terminal, 27 3,3 Amplification
protein & homalogue unknown (4)
CHD3 Chromodomain- 17:7751231 WGESsS G=A E=Ek Unknown, 349 41,11 Meutral (2)
helicase-DMA-binding C-terminal (Q=<0.01)
protein 3
oLz4 Disks large 17:7052251 WGSS G=A Pl Unknown, 55 7.1 Meutral (2)
homologue 4 M-terminal
ERBBZ Receptor tyrosine- 17:35133783 WGESS, WTSS  C=0G =M Kinase domain 67.1 62, 35 Amplification
protein kinase erb-h2 (4}
FGA Fibrinogen alpha chain 4156726802 WGSS C=T Wi=stop  Fibrinogen a/b/c 0.01 MNA Gain (3)
dormain
GOLGA4*  Golgin subfamily 3:37267947 WGSSs, WTSS  G=C E=0 Unknown, 111.8 37,12 Gain (3)
A member 4 MN-terminal
GETCD Glutathione 5-transferase 4;106982671 WGESss, WTSS  G=C E=0) Unknown, 232 23,8 Meutral (2)
C-terminal domain- C-terminal
containing protein
KiAA1468* LisH domain and HEAT 18:58076768  WGSS, WTSS  G=C R=T ARM type fold 36.1 23,11 Meutral {2}
repeat-containing protein
KIF1C Kinesin-like protein 17:4848025 WGSS, WTSS  G=C KN Kinesin motar 285 16, 13 Meutral (2)
KIF1C domain
KiHL4 Kelch-like protein 4 X:B6659878 WGSS C=T S=L Unknown, 1.7 1,0 Meutral (2)
MN-terminal
MYHE Myosin B (myosin heavy  17:10248420 WGSS C=0G M= Actin-interacting 0 MA Meutral (2)
chain 8) protein domain
FALBZ Partner and localizer 16:23559936 WGSS T=G E=A MN-terminal 13.0 MNA Amolification
2018-10-21 57
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Targeted capture and massively parallel sequencing

of 12 human exomes

Sarzh B.Ng", Emily H. Turner', Peggy D. Robertson’, Steven D. Flygare’, Abigail W. Bigham®, Cheli Lee',
Tristan Shaffer”, Michelle Wong', Arindam Bhaﬂacharjee‘, Evan E. Eichler'=, Michael Bamshad®,

Deborah A. Nickerson® & Jay Shendure!

Genome-wide asodation studies suggest that common genetic
variants explain only a madest fraction of heritable risk for com
muon discases, raising the question of whether rare variants acoount
for a significant Fraction of unexplained heritshility'®. Although
DINA sequencng @sts have fallen markedly?, they remain far from
what is neessary for rare and nove variants & be moutinely iden
tified at a genome-wide scale in large cohorts. We have therefore
eght to develop second-generation methods for targeted sajuen-
of all protein-coding regi '}, to reduce costs while
enriching lor discovery of highly pen etrant variants Here we repart
um the targeted capture and massively parallel sequencing of the
exmes of 12 humans These indude cight HapMap individuals
representing three populations’, and four unrelsted individuals
wilh a rare dominantly inherited disonler, Preema n-Shekon sam-
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mutations in MYHS (ref. 5). Unpaired, 76base-pair (bp) reads'*
from pest-enrichment shotgun bhraries werealigned tothe reference
gename'®. On average, 6.4 gigahases (Gh) of mappable sajuence was
generated per individual{ 20 fold less than whele genome sequencing
with the mme phtform'), and 49% of rads mapped to targets
(Supplementary Table 1). Aker removing duplicate reads that
Tepresent podential polymenase chain readtion artefacts ¥, the average
fold-coverage of sach exome was 317 (Supplementary Rg. 1. On
average per exame, 99.7% of targeted bases were covered at beast
amce, and 96.3% (25 6 Mb) were covered sufficently for variant all
ing (=87 civerage and Phral-like' consensus quality =30). This
carresponded o T8% of genes having =035 of their coding hases
called {Supplementary Fig. 2 and Supplemen tary Data 2). The aver
age pairwisecorrehtion coelficient hetween individuals for gene-by
gene coverage was 187, consistent with systematic bias in coverage
between individual exnmes.

Fabse positives and filse negatives are critical issues in genomic
resequencing. Weassessed the quality ofaur exome date in four ways.
First, mymparing sequence-hased calls for the eight HapMap exomes
o array-hased genotyping, we ahserved a high concordan e with
both homoggous (9.34%; n—219, and  heterouygous
(29.57%; n= 43,070 genatypes (Table 1 comd, we compared
s cling single-nudeotide polymorphism (<SNF) cakigue to
~1Mb of coding seuence determined in each of the eight
HapMap individuak by molecular inversion prabe (MIP) apture
and direct resequencing'®. At coordinates alled in both data sets,
999 of all cSNPs (n—4,620) and 100% of novel cSNPs
{ra= 334) ickentified here were conmrdant, consistent with alow false
discovery rate. Third, we compared the NATS 5P ddentified
here do thase called by recent whole genome sequencing of this
ingividual, and krund substantial overhp (Supplementary Fig. 3L
“The relative numbers of cSNPs called by only ane approadh, and the
propartons of these represented in dbSNP, indicate that exome
sequencing has equivalent sensitivity for SNP detection compared
tir whole genome sequencing. Fourth, we compared aur data to
5MPs in high- quality Sanger sejuence of single haplotype regions
from famid chines of the same HapMapindividuaks ' Mot fosmid
defined <SNPs (38 of 40) were at cmordi nates with sulficient coverage
in our data fr variant calling. OFf these, 38 of 38 were comestly
identified as variant

A comparison of our data to past reports on exonic™ or exomic®
array-hased capture revealed roughly squivalent @ pture spec ficity,
but greater completeness in terms of coverage and variant calling
{Supplementary Table 2). These impravements prabably arise from
2 combination of greater sequencing depth and differences in amay
designs and in experimental conditions for capture. Within the set of
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Case Report

A Therapeutic Targeting Identification from
Microarray Data and Quantitative Network Analysis

Hongliang Hu', Qinghua Zhang?, Shen Li3, Xiaona Zhang?, Junsong Han?, Huasheng
Xiao?, David Yan*, Jie Zheng®, and Biaoru Li®
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Table 1: Gene expression level from set-2 profile between breast tumor and normal breast duct.

25

Gene Gene Expression Gene expression (log) from GEQ of breast Gene expression (log) from GEO of normal
Symbol fold-change tumor breast duct

(metastatic

liver/mormal liver)

GSM134698 | GSM134701 GSM134704 GSM134584 | GSMI134588 | GSMI134687

AGTPBP1 (3.43 1.57 1.57 7.62 5.81 5.59 5.99
cetba 2.89 0.09 5.01 8.035 6.98 74 7.95
CENPF 12.48 8.1 8 8.17 3.89 3.72 5.8
coph2 2.36 0.335 0.33 0.33 8.3 7.98 8.02
CUX1 3.31 7.59 742 1.71 37 344 6.29
DDX21 345 8.84 5.94 8.77 7.12 7.52 6.56
fam60a 10.1 0.15 0.08 0.06 5.32 6.01 5.91
ISG15 12.25 10.7 10.85 10.74 7.29 7.38 6.79
MXRAS 6.41 0.21 0.28 8.96 6.16 7.21 5.99
NCEPI 4.28 6.96 6.78 6.53 5.52 5.07 5.23
OSBPL10 ([3.38 6.2 6.4 6.41 38 5.01 4.94
PLP2 6.39 8.41 8542 845 5.93 549 5.87
RBMSI 3.59 9.49 0.65 0.64 7.35 8.35 71.533
Sulfl 47.15 0.37 9.39 0.36 3.32 3.82 4.28
SYNCRIP |6.25 8.79 873 8.86 5.99 574 6.71
TAFID 6.73 8.33 8.59 8.12 549 6.93 6.47
set-2 : primary breast

+ErirmvAanryr
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Table 2: Results of genomic expression signature from set-1 profile.

Gene Symbol Patients Gene Expression Fold-change (metastatic|Connectivity Betweenness
liver/mormal liver)
HS5PALA 341 6 0.015
HISTIH2BG 7.45 3 0.050
EIF3H 3.86 G 0.012
SET 3.50 21 0.042
ST14 4.72 5 0.158
S100A6 (Caleyelin) 16.41 6 0.021
RACGAPI 5.95 17 0.052
ORC3L 4.08 12 0.095
AGTPBPI 346 6 0.015
CBX3 3.64 28 0.126

set-1:
metastasis

hepatic
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Table 3: Result of drug discovery by GeneGo and Genebank platform.

Drug targeling

Drug names

Drug targeting proleins

Drug targeting function

Primary breast ductal tumor |GSKY923295 CENP-E [nhibition
Primary breast ductal tumor  |Doxorubicin DDX21 [nhibition
Liver metastasis Medroxyprogesterone (MPA) Calcyclin (S100A6) Inhibition
Liver metastasis Secobarbital RacGAPI [nhibition
Liver metastasis Pentobarbital RacGAPI [nhibition
Liver metastasis Pentamidine ST 14 (Matriptase) [nhibition
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Teble 4: Drug treztment plan and application.

Dirugs FDDA approval Dosage Application methods
MPA FDA approved 4 x 250mg/deily/ 6 month Oirel
Doxorubicin FDA approwed 60 mg'm*i21day/5 cycle ImdTEYE TS
Docetaxe] FDA approwed 75 mg'm*i21day/5 cycle ImiTEVE TS
500 ma/m*21 dey/2 cycle [mirevenous

Cyclophosphemide

FDA approwed
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