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There is a need for reconceptualization of the last 50 years of experience in classical and molecular 
genetics, when new high throughput physical chemical descriptors are introduced at different –ome 
levels. The classical geneticist SS.Chetverikovs vision from 1926, that all active genes are both 
contributing to and dependent on the internal “genetic milieu” of the cell, is recently revived in 
literature by emphasizing the fine-tuning and robustness of metabolic fingerprints. By analyzing 
barley endosperm mutants by NIR in an isogenic background, we have observed gene specific, 
remarkably finely tuned highly reproducible MSC log1/R spectra that cannot be accurately modelled 
by chemometric data compression. The mutant gene lys5.f is a structural mutant with a lesion in a 
gene for an ADP-glucosepyrophosphorylase (AGPase) transporter in starch synthesis. It was 
revealed by NIR that the lys5.f gene changes the  synthesis from starch (from 55 to 30% d.m) to ß-
glucan (from 5 to 20%d.m). Consistent gene specific spectra were identified in developing seeds 
from 9 days post anthesis (dpa). A peak in ß-glucan synthesis was observed at day 20 
concomitantly with an increase in water content compared to the control of 7-9% persisting up to 
day 39 dpa. It was concluded that the increase of the water-absorbing ß-glucan is likely to change 
water activity in the cell in relation to the control from 16 to 39 dpa. In principle all active enzymes 
could be affected. The change in water activity will derail a classical hard path way model following 
the lys5.f effect from alpha-glucan to ß-glucan and onwards.  BIOLOGICAL INDETERMINACY  is 
now introduced as a probabilistic component of the internal cell milieu here mainly induced by water 
activity. The new kind of probability is finely tuned by the self-organisation of the barley endosperm 
cell “as a narrow path between determinism and pure chance ” (I.Prigogine). It cannot be modelled 
by mathematics. However, the result can be overviewed as a whole spectral phenomenological 
pattern  that by large is irreducible. The reproducible differential NIR pattern between the lys5.f 
spectrum and that of the control summarizes on the level of chemical bonds both the primary 
(deficient AGPase transporter) and the secondary pleiotropic gene effects. Large pleiotropic effects 
of the lys5.f mutant were verified in the proteome pattern, in seed fat content (+50%) and by a 
change in tocopherol pattern. The NIR spectral definitions on the phenome, pleiotropy and 
Biological Indeterminacy of general significance in Systems Biology is discussed   by L Munck in 
J.Chemometrics 21:406-426 (2007). Before data compression all kinds of omics data should now 
be graphically inspected and further visualised by computer programmes (see www.Latentix.com)  
to reveal the finely tuned genetic patterns that may already be computed by the “cell computer”. 
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