_ T
Technologies

-
R

Develop Better Assays for
Every Human Protein

’

:

N
OriGene Technologies, Inc. \\
>
“

YOUR GENE COMPANY



About OriGene L QORIGENE

= Started in1996 with the goal to create largest commercial collection -
of full-length human cDNAs e
L4
" Develop technologies focusing on systems biology approaches :
to study gene function \‘

" Develop multiplex assays for every human protein

N
N
.
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Largest ORF Collections ' A

* 25,000 human and 12,000 mouse ORFs
* Including 3,000 tough genes that are only available from OriGene hd
* > 14,000 ready for immediate delivery
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Highest Quality Standard -

Not just sequence-verification

But also

-
-
Expression Validation on 12,000 TrueORF clones ’

158— .
106—
35—
23— -
LRP1 ‘

APO3C TP53 ENC1 CDH3

TrueORF:RC206566 TrueORF:RC200003 TrueORF:RC201842 TrueORF:RC207346 TrueORF:RC2183i
ORF size: 300 bp ORF size: 1182 bp ORF size: 1770 bp OREF size: 2490 bp OREF size: 13635
Predicted MW: 11 kd Predicted MW: 53 kd Predicted MW: 65 kd Predicted MW: 91 kd Predicted MW504 kd
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Complete Gene/clone ResourCE e

§ ORIGENE

TrueORF/Gold 5,000 human TrueMAB TruePlex
Human/mouse Custom purification
Expression vectors

-
J—
’

:

\
Clones/genes> Proteins > Antibodies> Assays > .

Any species Optimized Antibody engineering

Any sequences expression \

Any variants \
H/y/ .o -

Blueldefon: .

The Gene Synthesis Company
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Application of Over-expression —
Protein Lysates gy
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Transfected Over-Expression Lysates

« 12,000 TrueORF clone transfected HEK293T cell lysates

« Delivered in modified RIPA buffer to preserve protein function

 ldeal tools for antibody validation, protein-protein interactions, and
as assay standards

Four commercial antibodies
against human p53 were
evaluated in Western blot
experiments with p53 antigen.
Antibodies were ranked from
1to 5 stars based on the
antigen detection limit.
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Over-expression Lysates W
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OriGene over-expression lysates adopted in Antibody Atlas
Program to validate polyclonal antibodies.

Success rate is improved from 32% with regular cell lysates to 89% with
over-expression lysates.

Data from Prof Mathias Uhlén, Program Director.
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10,000 Lysate Protein Arrays  adTechnologies

o
Prote@ghtrols

More than 20,000 features (10,000 unique overexpression lysates) and purified control proteins were spotted on this single nitrocellulose slide.
To examine the morphology for each feature, the slide was stained with colloidal gold for total protein.
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10,000 Lysate Protein Arrays

E-Cadherinl
! -

/
\

Enlarged image -1
~

Anti-DDK (Rabbit) Anti-E-Cadherinl (mAb)

Using OriGene antigen microarray chip technology
to decode antibodies that were generated by whole cell immunization
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Ovarian Cancer Early Diagnosti RN
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Figure 2: Heatmap of the proteins with high expression in at least one of the early stage tumor
samples. Sample

More than 100 patient sera were tested.
Identified 200 positive hits. In collaboration with Dr. Bast in MD Anderson.
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Application of Purified Proteins
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Full Length Human Proteins % Technologies
< o
- & = M A < Mm
. Zgondeusced from TrueORF cDNA g g % - § % § = % E g
188—
« 5,000 full length human proteins I
62— -
« EXxpressed in HEK293 cells
49—
- -
* Optimal preservation of protein 38—
structure, post-translational 26— -
modifications and functions eyl 58
14— —
6—w
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mTOR Activity Data . SRR

25000
Substrate 2 Comparison MTOR Activity Assay
/ -
20000 Homogeneous time-resolved o
fluorescent (HTRF®) assay.
15000 o ’
; :M","p‘”e mTOR is a serine/threonine
g nvirogen protein kinase that regulates
S o000 —* OriGene cell growth, cell proliferation, h
cell motility, cell survival, h
protein synthesis, and
5000 transcription. mTOR
belongs to the
phosphatidylinositol 3-
01 , , , , , , kinase-related kinase prote
0 20 40 60 80 100 120 famlly' '
Protein Concentration (ng/ul)

.
- )

First commercial active, full-length human mTOR protein
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RUNX1 Regulates

A B
RUNK1antibody: - - = = + RUNX1antibody: -+ - = - ¢
NormallgG: - - - + - NormallgG: - . =« +
Unlabeled Wt probe: - - # Unlabeled Wt probe: - + .
Wt prode (sites1&H): + + + + + Wt probe (site-m): +  + + +
Recombinant RUNX1 protein. - + 4 + + Recombinant RUNX1 protein: . + + ¢+ &
1 2 3 4 5 1 2 3 4 5
Vi u
wef € Supershift € Supershift
- - e - - -

e

A. Koneti Rao, et al. Blood 116(26), P6037-6045, 2011

Other publication using recombinant protein in EMSA assays to study transcription factors:

ORIGENE
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RUNX1 mutation associated with familial platelet
disorder

MYL9 expression level and its protein MLC
phosphorylation decreased in these patients

In an EMSA experiment (electrophoretic mobility shift
assay), recombinant RUNX1 binds to oligo probe (A), wt
probe (B) of MYL9 promoter region AN

ChlIP, siRNA data also support MYL9 is a transcriptiona .
target of RUNX1

o

.
- )

1.hnRNP k as a transactivator for human LDLR. J. Liu, JBC 285 (23), P17789-17797, 2010

2.ER regulate ATBF1 expression. J. Dong, JBC 286 (16), p13879-13890, 2011
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PAGE Analysis Showing MBNL1-mediated Inclusion of IR Exon 11
in spliced mRNA

MBNLA1: None 0.2 pg 0.4 pg
ATP: + + - + + . + o+ .
Hrs: 0 2 2 0 2 2

Pre-mRNA

ad A HJH N o=

Spliced mRNA containing IR Exon 11

- - =R
- por-s . 4m| [ | spliced null mRNA

Data courtesy of the Cooper lab, Baylor College of Medicine



Protein Functional Data SRIGENE

Refolding Activity of HSP70
DNA Binding Activity in OriGene TP53 Purified
45 Protein (TP300003) 0.1
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MS Collaboration with ISB " SHIGENE

« (Generate signature peptide sequences for all 5,000
human proteins
— Sequences will be in PeptideAtlas database putl

« Heavy-isotope labeled purified proteins i

— 5,000 available now for SRM/MRM application \‘

 Isotope labeled peptides \\
N
-
-

—Coming soon for all 5,000 human protein

Systems A

BID|Ogy Revolutionizing science. Enhancing life.

YOUR GENE COMPANY
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?equence Position
T

L 1 1
100 200 300 400

Pﬁﬁ01?95580

Obzerved Feptides

W014545?? PrApOG432142 PAROL 795577 PARpOO3T4293  PAROOOLIEED PAROL7IT534  PApOOL1d40093

PRRpDA 75583 PRpOOSO4002  PAROL459353 PAROOS17291 ﬁa0053?346 PREOOS18401 PAROL 702137 PAROL7IS581
ﬁ00514651 w00515258 PHE01?95582 PHE004?1521 .
PRpO1 446759 PRpOOS17354
Sequence Coverage -
I R — O -  — - —/ 3 —/ — ) —
Unlikely {theoretical}
I 1] 1 i 0o O O o O m

Sequence Position . . . .
' 100 200 300 400 ' N

. Observed peplide with single genome mapping
D Protein coverage by observed peplides .

D Peptides unlikely to be observed £

HSDYATIVEEG
HTFIIRCLOW
PKHRYTHHEF
TALKEYSFQTH
HLDEDGHIKI
HODHEKLFEL
LSPFPFFEFPQVT

VLHKRGEYIK
TTYIERTFHY
EYLKLLGEGT
DRLCFYHEYA
TDFGLCEKEGI
ILHEEIRFFPR
SETDTRYFDE

TYRPRYFLLE
ETPEEREEWT
FGEYILVYEKEK
HGGELFFHLS
EDGATHETFC
TLGPEAKSLL
EFTAQHMITIT

HDGTFIGYEKE
TAIQTVADGL
ATGRYYANKT
RERYFSEDRA
GTPEYLAPEY
SGLLEKDPEQ
PPDODDSHEC

Protein Coverage = 49 3% (59.3% of likely observable sequence)

2 pistinct Observed P

Accession
" w

@ show column descriptions

eptides (22

Sequence

AT
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RPQDYDOREA
KEEQEEEENDF
LEEEY¥IVAKED
RFYGAEIV¥SA
LEDHDYGRAY
RLGGGSEDAK
¥YDSERRFHFFP

Best Prob|Best Adj Prob|N Obs| EOS | SSRT|N
AT AT AT |ATIAT AT

FApODO11B60 K TFCGTPEYLAPEVLEDNDYGR A 1.00 1.000 2 100 3724 1

PAp00354293 R FYGAEIVSALDYLHSEK M 1.00 1.000 2 1.00 4504 1 01
PAp01459353 R YTMMEFEYLK L 0.99 0.998 2 1.00 30099 1 01
PApOO140093 R FFAGIWVIWQHVYEK K 0.83 0.999 1100 3782 1 01

PLHHFS5YAQC
RS5GS5P5DHSG
EVAHTLTENR
LDYLHSEKNHY
DYVGLGYYHY
ETHOHRFFAG
QFSYSASGTA

QLMETERPRP
AEEMEVYSLAK
YLONSRHPFL
¥YRDLEKLENL
EHHCGRLPFY
I¥YVOHYYEKK

Prot Map

N Gen Loc|,, d
" w
01

N

N

-
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Heavy Labeled Proteins

 Heavy isotope labeled MAP2K1 and MAPK1
prepared by transfecting HEK293T cells with over- -
expression clones.

« The cells were cultured in heavy isotope medium for
over 10 generations

A}

* Proteins were isolated using anti-DDK affinity -

column. \\

« The heavy labeled proteins were sent to ISB for MS \
analysis and the incorporation efficiency were .
determined.

-
.
YOUR GENE COMPANY i §



MRM-MS for

MAP2K1 * SIHIGENE

MAP2K1

MAPK1
CTNNB1
MAPK3

188 —
98 —
62 —

49
38—.- ,

28 —

17 —
14 —

YOUR GENE COMPANY

Protein: MAP2K1 (Cat#: PH318460) (Peptides detected by mass spec are |

Protein: [PI00219604

>IPI00219604 IPI:IPI00219604.3|SWISS-PROT: Q02750 |TREMBL:A4QPA9 B4DFYS |ERSEMBL:ENSP0O000302486 |REESEQ:NP 002
| H-I0¥ : HIT000192051 | VEGA : OTTHUMPG0000164252 ;0T THWP 000001735693 Tax Id=9606 Gene Symbol=MAP2K1 Dual specificity
1

:Fﬂl. LHPAPDGSAV HGTSSAETHL EALQRKLEEL ELDEQQRERL B!I.M"P mmnm ! ILM GGk
GAFJESDGEIS IOMEM@GES LD IPEQILGRVS IAVIKCLTYL RERHKINMHRD

TPIPPPDAKE LEIMFOC(VE GDARETPPRP RIPORPLSSY QMDSRFPIAI FELLD

/ Oaflabase =

7

Representative peptide: ISELGAGNGGVVFK
(position: 71-84 mass: 1346. 7?94)

Predicted m/z for +2 ion (M+2H)2+ :
Light: 674.3670
Heavy: 678.3741
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MS Spectra of Tryptic Digested MAP2K1

OR20100116_uk 12 protein 5 B #3350 RT: 36.10 AV: 1 NL: ¢
T: FTMS + p NSIFull ms [300.00-1800.00]

100 678.3734
95
90 678.8714 -
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80
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65

|
e Heavy peptide \
. - \
ii ( 5
~

679.3708
40

35
30
2 Light peptide o
20
16 679.8716

10 674.3674 674.8678

5 675.3689 677.8745 680.3732
: 673.952 8715 6764451 677.4496 l ol il §?Q-8758 681.8777
L] T T T 1 | 4 | 1 L 1 L) L T T 1 T T L} 1 1 T Ll T T 1 L\l L} T T 1 T T L T 1 T T T T | Al L] LJ Ll
675 678 679 680

I
674 676 677 681 682
miz

YOUR GENE COMPANY a™ ‘ ‘



mAD for Every Human Protein’ T e

= Dedicated mAb center -
\ - Capacity: 200 immunizations per month

IrueMAB™

Antibodies against authentic antigens

P

Authentic proteins as antigens
- Full length proteins made in human cells I

=  Extensive validation
- WB: 9 different cell lines
- |HC: 24 different tissues

N

g N
- Flow \
P

- Luminex

Goal: produce high quality mAb
to every human proteins in 5-10 .
years .

\

-

\
YOUR GENE COMPANY (N



HTP Validation of mAbs ORIGENE

HepG2 Hela HT29 A549 COS7 Jurkat MDCK PC12 MCF7

188
98 158 = ¢

62 106 —
79 -

49
38 48—
28 35 o
Z 23—

3

Anti-KRT WB with OriGene

. Anti-KRT WB with cell panel of 9 different cell lines
over expression lysate

(For endogenous protein detection in cell line)

[

n,\!,;'( L7 Wiy
',hw. ‘g'\ ! i!
PRI ST

P NSO ik~ N
.. ,... . ’5 : p\¢ .\
‘r-"'sﬁ&, 3 M - G Vil SO 4 3 58
A ‘-.‘;“. ‘ " > ! : " ." b ( 5 y ¥ .. v ‘ 5 ‘)."‘:."‘"!:' \ .. j
ERCCL1 (8F1) ERCC1 (1A3) ERCCL1 (4F9) .
IHC data for human carcinoma liver tissue (12 IHC data from normal human tissue,
and 12 carcinoma tissue IHC tests)
YOUR GENE COMPANY



L L - PORIG
IF and Flow validation of mADb Techneinies

IF data with A549 cells IF data with COS7 cells transiently transfected by RC clone

(For endogenous protein) \
Plot3: Gated by: Gate 1 \

180

135
]

10e0 10e1 10e2 10e3 10e4
Green Fluorescence (GRN-HLog)

Flow data analysis for transfected COS7 cells
(Hybridism supernatant analysis)

YOUR GENE COMPANY
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F”St LGRS mAb fOr FIOW CytOmetry ‘ Technologies

P Gealeyd bry- Gale 1

100

count
&0 [

10D 1De 1De2 103 104
Gareew Aimcresrasy (GRIMHHL gl

Negative control
(without anti-LGR5)

HEK293 cells were transfected with LGR5 expression plasmid and immunostained
with or without anti-LGR5 for flow cytometry test.

YOUR GENE COMPANY

Pl Gefesl bry- Golle 1

With anti-LGR5 antibody



ORIG
Immunoassay Development et

Quantitation of 6 Growth Factors in an 11-plex ELISA

30000
[ 4
—
& FGF-4 . /~t R
25000 A = -
M VEGF -D P ¢
A EGF ‘
20000 -
A HGF \
® PIGF
15000 -
® VEGF -A
A
0000 - )
Mehlan Hluorescent Intensity \
5000 - \ -
A —
1 10 100 1000

Analyte Concentration (pg/ml)
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TrueMAB Summary

* 97% of TrueMAB antibodies work for WB application.

* More than 60% are positively validated with IF

YOUR GENE COMPANY

application.

More than 50% are positively validated with IHC and
Flow applications. .

For every TrueMAB antibody, an overexpression lysa N
positive control is included for free, and we offer mon%
back guarantee. .
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= OriGene offers the most comprehensive proteins for
functional studies and compound screening -
- 12,000 over-expression lysates
- 5,000 purified human proteins

= Proteome wide assay technologies are coming of .
age. High density arrays and MRM-MS hold great \\
promise in biomarker discovery and validation \

WWW.origene.com

Walter Tian: wtian@origene.com
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http://www.origene.com/

