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Reprezentarea schem atica a
celikidedrfe
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Param etrigeom etricim ediiai
celikidedropfie

Volum celular mediu:
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Pem eabilitatea m em branei
celilare Ia diferiie m olecule
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A FIGURE 7-1 Relative permeabdliity of a pure phospholipld
bllayer to variows molecules. A bllayer |5 permeable to small
mydrophoblc molecules and small uncharged polar molecules,
slightly permeable to water and urea, and essentially
Imparmeable to lons and to large polar molecules.



C lasificarea transportoribr
cellari
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& FIGURE 7-2 Owerview of membrang transport protelns. of specific smal mokecules o lons. Unlporters ransport a single
Gradients are ndicated by trlanges with the tp polnting toward type of molacule down Its concentration gradient EXY
koweer concentration, slectrical potendal, or toth. il Pumps utlliize Cotranzport prateins (symporters, B3, and antiporters, EH
the energy releassd by ATP hpdrolysls to power movemeant of catayze the movamsent of one molecule Sganst IBs concentration
specific lons [red circles) o small makcues sJalnst thelr gradlent [black circles), driven by mowement of one or mars lons
electrochemical gradent. B Channels permit movement of dowin an electrcchemical gradent (red ciicles). Difersnces in
specific lons [or water] down thelr electrochemical gradlent. the mechanisms of transport by these three major classes of

Transporters, which fall Into thres groups, facllitate movement proteins account for thelr warying rates of solte mowsment



C metica enzim atica de tp M chaelis-
M enten

* Mecanismul cl?tallzel ena{matlce de tip Michaelis-Menten (M-M):

E+S o ES— E+P
k-1
* Ipoteze folosite in deducerea ecuatiei Michaelis-Menten (sistem macroscopic):

1.)[S], >> [E], 1.)d[ES]/dt =0 1) valditatea legii actiunii maselor

d[ES]/dt = k [E][S] ~ k[ES] - k[ES] [E] + [ES] = [E],

d[P] IS k,+k
— = unde V, =k[E]=k_[E]; K S
d¢ [S]+K, k,

V este viteza maxima,

max

k,=k_, este numarul de turnover sau constanta catalitica,

K  este constanta Michaelis



V=£(S]) lh o reacte enzm aticade tp M -M
este o0 curba hperbolica de saturate

Initial velocity, V() (uM/min)

Substrate concentration. [S| (mM)



Frecventa relatwva a protemnebr
cellare este varmbila
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Figure 1 | Quantitative analyses of protein abundance using flow
cytometry. a, Median fluorescence values for biological replicates of
~~4,159 GFP-tagged stmins grown in rich (YEPD} medium plotted against
each other. M1, measurement 1; M2, measurement 2; a.u., arbitrary units.
b, The frequency of detected, tagged strains is plotted as a function of the
number of protein copies per cell (log: ). TAP-tapged strains (red) were
detected by western blotting®; GFP-tagged strains (blue) were detected by
cytometry. The former approach detects essentially all tagged proteins
present at more than 50 copies per cell, and thus provides a benchmark for
evaluating the sensitivity of new approaches. €, Protein abundance
measurements for 2,223 strains grown in rch (YEPD) and minimal

(50 + Leu + Met + Ura) media. The standard errors of the measurements
are also shown. Fluorescence from 313 strins can be quantified in YEPD but
not S0, and 235 strains can be quantified in 5D but not YEPD (data not
shown ). However, 2,763 strains (66% of the GFP library) can be quantified
in at least one condition. d, The relationship between protein and mBNA
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ratios larger than two (colours other than grey) for cells grown in SI and
YEPD:. Changes in mBNA levels are largely captured by changes in protein
lewels (blue). In 21 cases, mRNA levels change without a corresponding
change in protein levels. For 10 of these cases, protein levels do not change
{orange}, whereas for the remaining 11 cases (red), the proteins change in a
direction opposite to that observed for the mBENA (see the main text). In
contrast, changes in protein levels are not always captured by changes in
mRNA levels, and we observed 131 instances of this behaviour (green).
mRBNA ratios were measured using DNA microarrays. Ratios were grouped
operationally by lines having slopes of +3/5 (blue), —3/~{ (red), + 3/~ 3
(green) and 3/ —5 (orange). @, Schematic showing that 11 out of 14
tricarboxylic acid (TCA} eyele proteins quantified by cytometry show
greater than 1.5-fold induction in SD compared to YEPD (red segments,
outer circle), but only 4 out of 19 mRENAs quantified by microarray analysis
showinduction at a similar level (red segments, inner circle ). Note that Acol
is used twice in the TCA cycle.



Zgom otulbolbgic al frecventeiunel
protemne depinde de functia ei
biblgica
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Figure 4 | Overview of major factors contributing to biological noise.
a, Proteins targeted by chromatin remodelling complexes exhibit large
variation whereas proteins participating in translation exhibit low variation
( see also Supplementary Notes 2, Supplementary Fig. 514, Supplementary
Table 55 and Supplementary Table 56). b, mRNA or protein copy number



Ej Un exem plu de secventa
J de reactiienzm atice,

cu o Im portanta deosebia
pentru orice tp de celula vk

fructose—1,6-bisphosphate

mepbobroes Glicoliza este calea metabolica

de transformare a glucozei in
piruvat, printr-o secventa de reactii
nnnnnnnnnnnnnnnnn catalizate enzimatic

=
4—5’4—34—
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In cazul particular al glicolizei la drojdie,
.— piruvatul este convertit partial in alcool etilic



Catemolcule din enzim ele glicolitice
se aflh mtro celhlhdedrmwpde?

10709 (6385)

ATP
™

aDP

f-D-glucose
hesokinase | HiER1 ATP——\ glucokinase: GLK1 1 45 (332)
hezokinaze |I; Hik2 2712
2714
ADP--I'/)
glucose -6 —phosphate
gucose-5-
phosphate izomeraze: PGH 1 2656 (9360)
£3149
¥
fructose -6 -phosphate
ATP—\ phosphofructokinase: FFK2 6675 (61 05)
phosphofructokinase: PFKI 8363 (6768)
H* _‘/ 2711
ADP

¥
fructose-1,6-bisphosphate

aldolaze; FEAT

50570 (36032)

41213

triozephpsphate isomerase: TR 4768 (41 38)

glyceraldehyde -3 —phosphate-4

dihydroxy -acetone —phosphate

Sursa datelor numerice: Nature 441, 840-846 (2006)




Doua exem ple num erice de
cascade enzm atice Pkc1
de sem nalizare

6 Stel1l  « (MAPKKK)— Bk

s2  Ste7  «— (MAPKK)—~  MKk1

880 Fus3  «(MAPK)—~  SIt2

nedetectat

112

1040

3230

Sursa datelor numerice: Nature 425, 737-741 (2003)




Analiza detallata pentru o
reactie enzm aticadin ceila dedrmiie

Glucoza + ATP heXOkT'naza= Glucozo 6-fosfat + ADP
B
A T 114 000 P Q
36 000 000 48 000 000
A B P Q
EA EQ
= EAB==EPQ =
EB EP
B A Q P
Transportori ai glucozei: > 20 tipuri Constante macroscopice pentru
reprezentanti mai importantr hexokinaza:
HXT1 2330 K . =0.12mM
HXT3 37200 9 _
HXT7 7350 Koare =0.15mM
HXT8 623 K =1.06 sec™

at

Q

Km tranennrt afinitatea c~aziita = 55 mM
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Motwe de mvalditate a aplicarii
kgibrm acroscopice Ia procesele
enzin atice ntracellare

numarul redus de molecule/celula pentru unele enzime
conduc la alte legi cinetice decat legea actiunii maselor

propagarea perturbatiilor pe lanturi de reactii enzimatice/
lanturi de semnalizare

procesele de transport nu sunt procese clasice de difuzie
(ex: transport activ, difuzie facilitata)

deplasarea impiedicata a moleculelor din interior din
cauza

- densitatii mari de molecule intracelulare
- existenta arhitecturii citoscheletale



