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Torcetrapib

A Torcetrapibwas found to increase blood
pressure (hypertensiorgnot a good idea,
especially for heart disease patients!

A Hypertension is not due to CETP inhibitipn
genetic deficiency and other inhibitors have
no hypertensive effect.

A Further studies indicate the issue is-tdfrget
effects oftorcetrapib, but there is still no
definitive answer




Kidney

A Blood pressure (BP) regulatic
IS a function of the kidney.

A BP regulation by the kidney i |
both hormonal (RAAS) and |}
metabolicz the kidney
(re)absorbs sodium and wate
from the blood, changing the
volume of the blood and BP.




Game Plan

. Reconstruct (predict) a
metabolic model of the kidney.

. #1 11 AAO OEA EEAT ™
functions. g

. Predict offtarget enzymes for Lot
torcetrapib.

. Find which predicted off -
targets oftorcetrapibdamage
the functionality of the £
predicted kidney metabolic T
model. o

. Hopefully explain why
torcetrapibfailed, save future
money and lives?
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Exchange Class Metabolite Abbreviation Relation to Blood Pressure Reference

secretion hormones Prostaglandin 12 PGI2 vasodilation [60,61]
Prostaglandin D2 PGD2 vasodilation [61]
Calcitriol - lowers blood pressure, Ca2+ reabsorption [62-65]
urea Urea - water/ion counter current system regulating osmolality [66]
cyclic amp Cyclic AMP cAMP important for vaso-dilation/constriction [67]
urate Urate - uknown, but secreted [68]
tryptamine Tryptamine - uknown, but secreted [67]
absorption water Water H20 determinant of blood pressure, ion absorption [66,69,70]
ions/electrolytes Phosphate - determinant of blood pressure [71,72]
Sodium MNa+ determinant of blood pressure [70]
Calcium Ca2+ determinant of blood pressure [23-25,63,73,74]
Chloride Cl- determinant of blood pressure [75-77]
Protium H+ determinant of blood pressure [78,79]
Potassium K+ determinant of blood pressure [25,75]
Bicarbonate HCO3- determinant of blood pressure [78]
carboxylates Acetate unknown, but reabsorbed [80]
Citrate - effects sodium reabsorption [81]
Oxalate - effects sodium reabsorption [82]
glucose D-Glucose = effects sodium reabsorption [80,83-85]
amino acids L-Alanine Ala associated reduction of hypertension/vasodilation [80,85,86]
L-Arginine Arg associated reduction of hypertension/vasodilation [80,85,86]
L-Asparagine Asn associated reduction of hypertension/vasodilation [80,85,86]
L-Aspartate Asp associated reduction of hypertension/vasodilation [80,85,86]
L-Cysteine Cys associated reduction of hypertension/vasodilation [80,85,86]
L-Glutamine Gln associated reduction of hypertension/vasodilation [80,85,86]
L-Glutamate Glu associated reduction of hypertension/vasodilation [80,85,86]
Glycine Gly associated reduction of hypertension/vasodilation [80,85,86]
L-Histidine His associated reduction of hypertension/vasodilation [80,85,86]
L-Isoleucine lle associated reduction of hypertension/vasodilation [80,85,86]
L-Leucine Leu associated reduction of hypertension/vasodilation [80,85,86]
L-Lysine Lys associated reduction of hypertension/vasodilation [80,85,86]
L-Methionine Met associated reduction of hypertension/vasodilation [80,85,86]
L-Phenylalanine Phe associated reduction of hypertension/vasodilation [80,85,86]
L-Proline Pro associated reduction of hypertension/vasodilation [80,85,86]
L-Serine Ser associated reduction of hypertension/vasodilation [80,85,86]
L-Threonine Thr associated reduction of hypertension/vasodilation [80,85,86]
L-Tryptophan Trp associated reduction of hypertension/vasodilation [80,85,86]
L-Tyrosine Tyr associated reduction of hypertension/vasodilation [80,85,86]
L-Valine Val associated reduction of hypertension/vasodilation [80,85,86]
oligopeptides L-Carnosine - unknown, but reabsorbed [66,87,88]

Glutathione GSH unknown, but reabsorbed [54]
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kidney model Kidney metabolic

Gene expression~Metabolic reconstruction RMF’s funCtiOnS

Kidney gene
expression

Remove reactions from
reconstruction with gene expression
data below threshold

Reduced model

Reinsert reactions needed for RMF’s

Functional, Inconsistency score (IS)
context-specific

> flux; e(threshold — expression;)
model l

Final kidney
model

Normalized consistency score (NCS)

((1.02 * max IS) — current IS) / max IS



Kidney Model

333reactions
(excluding
exchange)

336genes 243
active In
expression)

Crossvalidationof gene expression input shows good recalVgtue <5Ge-22).

Comparisorwith proteomics showg0% of detected enzymes not included ii

this model. 0
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Role of CETP In regulating macrophage cholesterol
efflux via ABCAand ABCG

When CETP is active there is exchange of idinlesteryl
esters (CE) for triglycerides in VLDL, leading to
enrichment of HDL with triglyceride; subsequéigolysis
via various lipases may lead to release of Hpabr apoA
1, providing substrate for ABClAmediated cholesterol

efflux. Cholesterol efflux to HDL particles occurs via
ABCQ or via passive diffusion processes. Both ABRCA
and ABCGQG are induced in macrophage foam cells by th
transcription factors LXR/RXR.

When CETP is inhibited, there may be reduced
regeneration of lipidpoor apoAlvia lipid exchange
lipolysis potentially resulting in less cholesterol efflux via
ABCAL At higher levels of CETP inhibition (probably
>50%), largeapoE and LCATrich HDL particles
accumulate and promote cholesterol efflux via ABCG

[ah)

and passive diffusion.

We speculate that these particles may have a variety of
antiatherogenicproperties. In addition, there is reduced
cholesterol in the VLDL/LDL fractions, as a result of
decreased transfer of CE, increased catabolism of LDL
particles, and possibly increased clearance of VLDL
remnants by the liver.
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