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webPIPSA: workflow with homology modeling
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Similarity-Based Estimate of Kinetic Constants

measurement 
@ condition 1

kinetic constant 1

measurement 
@ condition 2

kinetic constant 2
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metabolic network simulations @ condition 3
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kinetic constant 3

Cow@5oCYeast@35oC

Human@37oC
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Similarity-Based Estimate of Kinetic Constants

measurement 
@ condition 1

kinetic constant 1

measurement 
@ condition 2

kinetic constant 2
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kinetic constant 3
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webPIPSA

glucokinase (hexokinase)
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glycolyse
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glucokinase (hexokinase)

1. Identify Chemical Reaction of Interest
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glucokinase (hexokinase)

2. Multiple Sequence Alignment
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3. choice of appropriate template

two human glucokinase isoforms 
(open and closed form)

glucokinase (hexokinase)

open (1V4T) closed (1V4S)
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webPIPSA

http://sycamore.eml.org
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webPIPSA

parameter estimation
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webPIPSA

register:
•user name
•YOUR email address
•password
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webPIPSA

•Swiss-Prot accession code
•YOUR email address
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webPIPSA: hexokinase IV or D (P35557)

email: PIPSA analysis request
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webPIPSA: hexokinase IV or D (P35557)

email: Download for analysis of P35557 is complete

required MODELLER key
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)

1V4S: Homo spiens, closed form
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webPIPSA: hexokinase IV or D (P35557)

sequence alignment between 
SwissProt sequence P35557
and crystal structure 1V4S



 © EML Research - Stefan Henrich

webPIPSA: hexokinase IV or D (P35557)

region selection
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webPIPSA: hexokinase IV or D (P35557)

select/deselect kinetic data
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webPIPSA: hexokinase IV or D (P35557)

start modelling

required MODELLER key
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webPIPSA: hexokinase IV or D (P35557)

email: Parameter analysis for P35557 is complete
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webPIPSA: hexokinase IV or D (P35557)

results
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webPIPSA: hexokinase IV or D (P35557)

search model
template structure
closest model
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)

distances range from (maximum range is from 0 to 2)
0.11 to 1.59                     0.04 to 1.81

glucose binding regionwhole protein
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webPIPSA: hexokinase IV or D (P35557)
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Lactococcus lactis subsp
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Homo sapiens (template)

Saccharomyces cerevisiae

Escherichia coli

distances range from 
0.04 to 1.81

(maximum range is 
from 0 to 2)

hexokinase IV
glucose binding 

region
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)
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webPIPSA: hexokinase IV or D (P35557)
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Example cases of PIPSA

DHFR
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DHFR

• compare Dihydrofolate Reductase (DHFR) of 
different species

• starting with humand DHFR sequence 
(P00374)

• choose template structure:
Homo sapiens (1u72)

• define DHF and NADPH binding region

• run modelling

• check models

• estimate parameters
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human DHFR (1u72)

crystal structures of DHFR 
pink: human (1u72)

green: cofactor NADPH

blue: inhibitor MTX
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superposition of crystal structures

crystal structures of DHFR 
pink: human (1u72)
blue: Plasmodium falciparum
(1j31)
red: E. coli (1rh3)

green: cofactor NADPH

blue: inhibitor MTX
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human DHFR (1u72)

crystal structures of DHFR 
pink: human (1u72)

green: cofactor NADPH

blue: inhibitor MTX
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human DHFR (1u72)

focus on substrate binding regionfocus on cofactor binding region
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DHFR: region selection

DHF:

23, 35, 57, 61-62, 68, 116, 136-137

NADPH:

9, 23, 56, 76, 94, 115, 119, 121
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DHFR: Homology Modeling

e.g. dihydrofolate 
reductases 
(DHFR) from 20 species

Henrich et al., 
ChemMedChem, 2008
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C. albicans

H. sapiens

NADPH region

DHF region
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E. coli

H. sapiens

NADPH region

DHF region
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superposition of all modelled structures

Check models!
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Structural modeling issues

NADPHNADPH

methotrexatemethotrexate

crystal structure 
DHFR of
human (1u72)
E. coli (1rh3)

Modelled DHFR 
of Leishmania 
major (P07382)
human (1u72)-
based
E. coli (1rh3)-
based

Henrich et al., 
ChemMedChem, 2008
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webPIPSA: clustering

Henrich et al., 
ChemMedChem, 2008

NADPH
binding region

DHFR
binding region

dihydrofolate 
reductases 

(DHFR) 
from 20 
species
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webPIPSA: clustering and relation to Km values

Henrich et al., 
ChemMedChem, 2008

dihydrofolate 
reductases 

(DHFR) 
from 20 
species

whole protein
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E. coli

Lactobacillus casei

Neisseria gonorrhoeae

Crithidia fasiculata

Sus scrofa

Mus musculus

Bos taurus

Homo sapiens

Rattus norvegicus

Gallus gallus

Salmonella typhimurium

Heliothis virescens

Glycine max

Candida albicans

Saccharomyces cervisiae

E. coli

E. coli

E. coli

E. coli

E. coli

E. coli
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webPIPSA

webPIPSA:
pipsa.eml.org 

triosephosphate 
isomerase

Richter et al., 
Nucleic Acids Research, 2008
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webPIPSA

http://pipsa.eml.org
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webPIPSA

http://pipsa.eml.org
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PyMol
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PyMol


	PIPSA
	webPIPSA: workflow with homology modeling
	Similarity-Based Estimate of Kinetic Constants
	Slide 4
	webPIPSA
	glycolyse
	glucokinase (hexokinase)
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	webPIPSA: hexokinase IV or D (P35557)
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Example cases of PIPSA
	DHFR
	human DHFR (1u72)
	superposition of crystal structures
	Slide 39
	Slide 40
	DHFR: region selection
	DHFR: Homology Modeling
	Folie 43
	Folie 44
	superposition of all modelled structures
	Structural modeling issues
	webPIPSA: clustering
	webPIPSA: clustering and relation to Km values
	Folie 49
	Slide 50
	Slide 51
	Slide 52
	PyMol
	Slide 54

