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IN VITRO BIOLOGY
Target 

Validation

IN VITRO ASSAY DEVELOPMENT  
AND COMPOUND TESTING
•	 Biochemistry/Enzymology assays

	– Custom assay development
	– Percent inhibition, IC50, Ki

	– Mode of inhibition/activation, Reversibility
	– Enzyme kinetics (Kl, kinact, kon, koff)
	– Drug combination

CELL BASED ASSAYS
•	 Transient or stble expression
•	 Reporter assays

ESTABLISHED ASSAYS ON  
DIFFERENT TARGETS
•	 Enzymes

	– Kinases (200+)
	– Epigenetic enzymes (110+)
	– Other enzymes

•	 GPCRs (40+)
•	 Ion channels (10+)
•	 Transporters (6)
•	 Nuclear receptors (20+)
•	 Others (PARPs, KRAS, etc)

HIGH-THROUGHPUT SCREEN
•	 Liquid handling, compound formatting;
•	 Biochemical (binding/enzymatic) screen, 

FBS, cellular screen
•	 Campaign for >100K compounds
•	 Data analysis

SPECIALIZED ASSAY PLATFORMS
•	 Ubiquitin-Proteasome-System (UPS)
•	 PROTAC
•	 GTPase
•	 PARP

KINASE PANEL (210+)

All assays listed are developed and validated at CP. For targets not listed, please inquire.

CMGC
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CAMK

CK1

STEATYPICAL
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TK

TKL

CP
Kinase 
Panel

ALK4
ALK5 (TGFβR1)
BRAF
BRAF(V600E)
CRAF

IRAK1
IRAK4
RIPK1
TAK1

AMPKα1
BRSK1
BRSK2
CAMK2α
CAMK2β
CAMK2γ
CAMK2�

CAMK4
CHK1
CHK2
DCAMKL1
DCAMKL2
MAPKAPK2
MAPKAPK3

MAPKAPK5
MARK1
MARK2
MARK3
MYLK2
PIM1
PIM2

PKD1
PKD2
PKD3
SIK
TSSK1
TSSK2

RTK

EphA1
EphA2
EphB1
EphB2
FGFR1
FGR2
FGR3
FGR4
FLT1/VEGFR1
FLT3
FLT3(ITD)
FLT3(D835Y)
FLT4/VEGFR3
KDR/VEGFR2
HER2
HER4
IGF1R

INSR
LTK
MUSK
PDGFRa
FDGFRb
RET
RON
ROS
TIE2
TRK-A
TRK-B
TRK-C

ABL
ARG
BLK
BRK
BTK
CSK
FAK
FES 
FER
FGR
FYN
HCK

NON-RTK

AUR A
AUR B
AUR C
IKKβ
NEK2

PI3Ka
PI3Kβ
PI3K�
PI3Kγ
PI4Kβ
VPS34

ATM
ATR
DNA-PK
mTOR

ASK1
MAP4K1
MAP4K2
MAP4K3

MAP4K4
MAP4K5
MINK
MASK

MEK1
MST1
MST2P
AK2

CK1a
CK1�
CK1ε

COLOR CODE
Caliper Mobility Shift 

ADP-Glo 

LanthaScreen 

LanceUltra 

CDK1
CDK2
CDK4
CDK6
CDK7
CDK9

DYRK1a
DYRK1β
ERK1
ERK2
GSK3a
GSK3β

JNK2
JNK3
P38a
P38β
P38γ
P38�

AKT1
AKT2
AKT3
CRIK(CIT)
MSK1
MSK2
P70S6K
PDK1

PKACα
PKCα
PKCβ1
PKCβ2
PKCγ
PKC�
PKCε
PKCζ

PKCη
PKC�
PKCι
PKN1
PKN2
PKN3
PRKG1
ROCK1

ROCK2
RSK1
RSK2
RSK3
SGK
SGK2
SGK3

PAK4
TAOK2
TNIK

ALK
ALK (L1196M)
ALK (G1202R)
AXL
cKIT
cMET
CSF1R(FMS)
EGFR
EGFR(D746-750)
EGFR(L858R)
EGFR(T79OM)
EGFR(C797S)
EGFR(T790M, L858R) 
EGFR(T790M, C797S)
EGFR(d746-750, T790M
EGFR(d746-750, C797S)
EGFR(T790M, C797S, L858R)

ITK
JAK1
JAK2
JAK3
LCK
LYNa
SRC
SYK
TYK2
YES
ZAP70

Hit ID Hit-to-Lead Lead  
Optimization

Preclinical 
Candidate

Assay 
Development HTS

Compound 
Screening,  

Supporting SAR
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KINASE

AKT1
AKT2
AKT3
AurB

IKKβ
JAK2
MSK1
MSK2

PIM1
PKCb1
PKN1
RSK2

HAT
CBP
EP300
HAT1
KAT2A(GCN5)

KAT2B(PCAF)
KAT5
KAT6B
KAT6B

KAT7
KAT8
NatD

BROMODOMAIN

ATAD2A
BAZ1B
BAZ2B
BRD2(D1)
BRD2(D2)
BRD2(D1D2)
BRD3(D1)
BRD3(D2)
BRD3(D1D2)
BRD4(D1)
BRD4(D2)

BRD4(D1D2)
BRD7
BRD9
BRDT(D1)
BRDT(D2)
CECR2
CREBBP
EP300
FALZ
PBRM1(D1)
PBRM1(D4)

PBRM1(D5)
PBRM1(D6)
SMARCA2
SMARCA4
SP140
SP140L
TAF1(D2)
TRIM24

COLOR CODE FOR ASSAY FORMAT

Radiometric
AlphaLisa/AlphaScreen
Fluorescence Intensity
HTRF assay
Caliper Mobility Shift
LanceUltra

HDAC & SIRT
HDAC1
HDAC2
HDAC3
HDAC4

HDAC5
HDAC6
HDAC7
HDAC8

HDAC9
HDAC10
HDAC11

SIRT1
SIRT2
SIRT3

HKMT
DOT1L
EHMT1
EZH1
EZH2
EZH2 (Y641F)
EZH2 (Y641C)
EZH2 (Y641N)

EZH2 (Y641S)
EZH2 (A677G)
G9a
MLL1
MLL2
MLL3
MLL4

NSD1
NSD2
NSD3
PRDM9
SETD1B
SETD7
SETD8

SETDB1
SMYD2
SMYD3
SUV39H1
SUV39H2
SUV420H1
SUV420H2

DNMT
DNMT1

DNMT3A
DNMT3B

METHYL READER
L3MBTL1
L3MBTL3

HRMT
PRMT1
PRMT3
PRMT4
PRMT5
PRMT6
PRMT7
PRMT8

HRMT
JARID1A
JARID1B
JARID1C
JMJD1A
JMJD1B
JMJD2A
JMJD2B
JMJD2C

JMJD2D
JMJD2E
JMJD3
LSD1
PHF8
UTX

Me

Me

Me Me

Ac

P

S/T/Y

K

R
K

K
K

EPIGENETIC ENZYMES PANEL (210+)

PARP PANEL
PARP MONO/POLY ASSAY STATUS

PARP1 ARTD1 polyPARP Assay ready
PARP2 ARTD2 polyPARP Assay ready
PARP3 ARTD3 monoPARP Assay ready
PARP4 ARTD4 monoPARP Coming Soon

PARP5a/TNKS1 ARTD5 polyPARP Assay ready
PARP5b/TNKS1 ARTD6 polyPARP Assay ready

PARP6 ARTD17 monoPARP Assay ready
PARP7 ARTD14 monoPARP Coming Soon
PARP8 ARTD16 monoPARP Coming Soon
PARP9 ARTD9 monoPARP Coming Soon
PARP10 ARTD10 monoPARP Coming Soon
PARP11 ARTD11 monoPARP Coming Soon
PARP12 ARTD12 monoPARP Assay ready
PARP13 ARTD13 Inactive N/A
PARP14 ARTD8 monoPARP Assay ready
PARP15 ARTD7 monoPARP Assay ready
PARP16 ARTD15 monoPARP Coming Soon

PARP family

PARP1
ARTD1

PARP2
ARTD2

PARP5a
TNKS1
ARTD5

PARP5b
TNKS2
ARTD6

PARP10
ARTD10

PARP12
ARTD12

PARP11
ARTD11

PARP7
ARTD14

PARP15
ARTD7

PARP14
ARTD8

PARP9
ARTD9

PARP6
ARTD17

PARP8
ARTD16

PARP16
ARTD15

PARP4
ARTD4

PARP13
ARTD13

PARP3
ARTD3
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Olaparib IC 50 on PARP12 assay
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LEARN MORE AT CHEMPARTNER.COM/SERVICES/BIOLOGY-PHARMACOLOGY/IN-VITRO-BIOLOGY/

GPCR PANEL

GPCR CLASS CELLULAR FUNCTIONAL ASSAY
FLIPR assay / cAMP assay

Adenosine Receptor A1, A2a, mA2a

Adrenergic Receptor a1A, a1B, a2A, ꞵ1, ꞵ2

Apelin Receptor APJR

Arginine Vasopressin Receptor V1A

Cannavinoid Receptor CB1, CB2, GPR119

Cholecystokinin Receptor CCK1

Complement Component Receptor C5AR1, (CD88)

Dopamine Receptor D1, D2, D4

Endothelin Receptor Type A ETA

Fatty Acid Receptor GPR40

Gastric Inhibitory Polypeptide 
Receptor

GIP

Glucagon-Like Peptide Receptor GLP-1

Histamine Receptor H1, H2, H3, mH3, rH3

Muscarinic Acetylcholine Receptor M1, M2, M3, M5

NPY Receptor NPY2, NPY4

Opiod Receptor OPRD1, OPRK1, OPRM1

Serotonin Receptor 5HT1A, SHT1B, 5HT2A, 5HT2B, 5HT2C

NUCLEAR HORMONE 
RECEPTOR  PANEL

NR CLASS BIOCHEMICAL  
/ REPORTER ASSAY

NR1A Thyroid Hormone Receptor TRa, TRb

NR1B Retinoic Acid Receptor RARa, RARb, RARg

NR1C Peroxisome Proliferator-Activated 
Receptor

PPARa, PPARg, PPARd

NR1H Liver X Receptor-Like Receptor LXRa, LXRb, FXR

NR1L Vitamin D Receptor-Like Receptor VDR, PXR

NR2B Retinoic X Receptor RXRa, RXRb, RXRg

NR3A Estrogen Receptor ERa, ERb

NR3C 3-Ketosteroid Receptor AR, GR, MR, PR

HIGH THOUGHPUT SCREEN
•	 Assay development / assay validation
•	 Client provided library
•	 Compound reformatting
•	 84 well plate format
•	 20,000 compound / day
•	 Enzyme assays / cellular assays

COMPLETED MINI HTS CAMPAIGNS
4+ Million data points, average Z’ = 0.78

ENZYME ASSAYS (0.8M PTS)
•	 Coupled enzyme assays
•	 Kinase assays
•	 Enzyme assays

PPI ASSAYS (1.5M PTS)
•	 Protein/Protein interaction
•	 Complex assembly assay

CELL-BASED ASSAYS (2.5M PTS)
•	 GPCR assays (cAMP/ Ca2+ flux)
•	 IonChannel FLIPR assays
•	 NR reporter assay (agonist, antagonist)

ASSAY FORMAT
•	 cAMP assay

	– Gs: [cAMP] ↑
	– Gi/o: [cAMP] ↓

•	 Calcium flux assay

ASSAY FORMAT
•	 Biochemical assays

	– TR-FRET binding assay
	– TR-FRET co-activator recruitment 

assay
•	 Cell-based reporter assays

	– Cal4 DBD-NHR LBD reporter assay
	– NHR full length-HRE reporter assay

HTS PROCESS

ASSAY DEVELOPMENT AND VALIDATION

LIBRARY COMPOUND REFORMATTING

PILOT SCREEN

SCREENING CAMPAIGN (PRIMARY SCREEN)

CHERRY-PICKING

HIT CONFIRMATION

http://chempartner.com
https://chempartner.com/services/biology-pharmacology/in-vitro-biology/

