Table 1
Parameters pertalning to the synthests rates of nbosomes and RMA polymerase in exponentially growing E coli B/r as a function of growth rate at37 °C

At £ (mdn) and g (doubdingsh):

Parameter Symbol  Units t— 100 &0 £l 30 24 20 Observed Foot note
n—+ 06 1.0 15 20 25 30 parameter(s)
RNAP synthesizing able RNA W, X 24 EL £ 2] T4 BR b O O B
RMNAP synthesizing rRNA W, % n 3 48 59 &8 74 W f =
rRNA chain elong. [ Muclfs B5 85 i1 85 i1 B5 Indirect “
RNAP activity B, % 155 168 176 218 282 362 [
RNAPtotal protein o, x 090 1.0 130 145 155 180 o, "
Peptide chain eleng. s aa residfs 13 15 i 2 2 el Indirect f
Ribsosommee act ivity [ X B5 85 i1 85 i1 B5 Indirect ¥
Ribos. protitor. prot s 4 7 a2 115 150 :5: n7y s "
Ribosomes call N, 10 Ribos feell 80 149 259 439 614 729 Refo ki i
RNAP molac fcell N, 10¢ RNAP/cell 18 35 57 B4 100 102 o, Pe i
RMNAP/r bsome NN Factor 023 024 022 01e 016 014 N, N E
RNAP prot/ib.prot. dpltty Factor a1z iRl o1l 010 008 007 i, ity !
Factor ( Byuation (1a)) a See text 0060 LTS ] 0078 o121 o17r7 0248 W, . f -
Factor { Byuation (2a)) [ See text 00016 00027 00038 00044 00047 OOME a0, f L]
Calc. growth rate I Dbl imegsfh 08 1.0 15 20 25 30 a b =
Change in a fa Factor 1.0 156 26 40 59 83 a d; L
Change in b 1y Factor 1.0 17 24 28 29 30 b by q
Change in p i 4 Factor 10 1.7 25 i3 42 50 I, g :

“ Fraction of active RMA polymerase synthesizing stable RMA (from Table 3 in [3), originally caloulated: ¥, = 1/{1 + [1{ran) = 1) (e )k using values for rjr, ¢, and o,
shown in the same Table)

® Fraction of active RNA pelymerase synithesizing rRNA, W, = (1 - £)W., where [; is the fraction of stable RNA that Is tRNA — 0.14 (Table 1in [3]L

© Stable RMA (or rRNA) chaln elongation rate (from Table 3 in [3); eriginally determined from the accumulation rm-terminal 55 fiNA or tRNA after stopping transcription
ind tlathon wit b rifa mpicing.

¢ Fraction of ttal RNA polymerase that s actively transcribing (from Table 3 in |3]; eriginally calculated using the relationship: §, = (5, + ¥l ) /Ny, U ng values ior r, 1,
G Cane a0t Ny in the same Table L

“ Fracton of toial protein that i core RNA polymerase (from Table 3 in |3); determined from the b and [ subunit content measured after sedium dodecy] sul fate-gel
electrophoresis ).

" Peptide chain elongation rate ( from Table 3 in |3]; caloulated from the amount of protein per cell Py, and the number of active nbsomes per cell, §, N, using the
relationship ¢, = {2/t )-Po/{f - N, ), as explained in the same table)

* Fraction of total ribosomes active in polypep tide syn thes s (from Table 3 in [3), originally measured as fraction of fbesomes in polysomes, with a comection for active 705
ribesomes, as explained in the same table)

* Fraction of total protein that is ribosomal protein (frem Table 3 in [3), eriginally detemined as the Faction of labeled protein in 305 and 505 rbosomal particles).

* Numberof fbosomes per cell (from Table 3 in [3], determined from the amount of total RMNA per cell, Ry, the fraction of total RNA that (s gable RNA, £ = 0098, the fracton of
atable RNA that is tRMA, f; = 0,14 and the number of RNA nucleotides per 705 ribosome, nuclirib = 4588 Ny = Re £ (1 — ) nocl fib)

! Mumber of core RNA polymerase percell [from Table 3 in | 3),cabowlated fromthe amount of protein per cell Pothe fracton of total protein that is RMA polymerase, a, (this
table, footnote ), and the number of aming acld reddues per core RMA polymerase, aa/pol = 3707 Ny = Fo apf{aapod)).

& Mumber of RNA polymerase malecules per ribosome, NN, using the values for N, and N, in this table | footnates "and ).

! RNA polymerase protein per ribosomal protein, «./a,, using the valses for «, and &, in this table (foomotes * and ¥

™ Factor ain Equation { 1a): @ = (W, & f,){nucjrib), using the values for W,, ¢, and §, in this table (footnotes™, . and *) and the number of nudeotides per 70 basomse, (e
k)= 4565,

= Factor b in Equation (2a): b = (a, ¢ f,)/{a3/pol |, using the values fora, c, and f, in this table (foomotes®, T and *)and the number of amino acid reddues per core RNA
polymerase, (aafpol ) — 3707

& Calculated growth rate (doublings/h), using Equation (71 g = (60/In2 ) Jab with the values for a and b in this table {footnotes = 4=t &)

F Change ing, f = afp = 0.6)/a (p= 06).

5 Change inb, & = b{x = 06 (u = 06])

" Change inp, fe={p > 0E)/0E



