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A GLT1 (YDL171C) B
ETR1 (YBR026C)  DAKT (YMLO70W)
USAT (YMLO29W)

25 CHTFC1) = 21.89+0.09
Ct(UBCS6) = 21.72+0.18
2 P 24
5 107 +
8 S 0
< £z
£ Pl ol 922
c S s = o
£ L 52R%00 o 8 o
goop L
100 10" 20510 20 30 40 50 60 70
Half-life in diploid cells Time (min)
C D
OLA1 (YBR025C) USAT (YMLO29W)
CSG2 (YBR036C)
101b._. 10’
—— _. —
o) O"'- @ o) 0
[ Ahy W © .‘.*'_
=107 W "ME g .. =107 =1 T
<107 < i i
5 A‘l 5 .‘:‘“lt'l:::::_‘_.:::::i:k'_h:kf:‘:'?:t::
£ 1072 I £ 1072
10° Wy 0w oo L
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Time (min) Time (min)

fig. S1. The cell ploidy and the choice of reference mRNAs have no impact on
measured half-lives. (A) Half-lives of mRNAs in haploid and diploid cells measured by
MGC. The gray dashed line indicates the expected equality of the two half-lives and the
dotted line a two-fold deviation from the equality. (B) The Ct values of TFC/ and UBC6
during the time course display low variability (CV 5, = 0.4 % and CV 3, = 0.8 %). (C)
mRNAs decay time courses with 7FCI/ and UBC6 used as gene of reference. The
following half-lives were fitted: YBRO25C (OLAI): 11.5, YBR036C (CSG2): 2.6 min,
YMLO29W (USA1): 1.7 and YML043C (RRN11): 0.7 min. (D) mRNA decay time courses
with the respective endogenous mRNA levels used as reference. The following half-lives
were fitted: YBRO25C (OLAI): 10.5 min, YBR0O36C (CSG2): 2.5 min, YMLO29W (USAI):
1.5 and YML043C (RRN11): 0.8 min.
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fig. S2. Pop-out of the chromosomally integrated plasmid is dispensable for half-life
estimation of mature mRNA. The half-lives of mRNAs (= standard error of the fitting)
were determined as described in Bonde et al. (A) After homologous recombination, the
plasmid is integrated into the chromosome and the promoter of the gene is replaced. The
plasmid can be popped out by transplacement, so that only the replaced promoter (P, ;)
remains in the chromosome. Negative selection on FOA plates permits identification of
strains with popped-out plasmid (blue text). (B) Time course of mRNA decay of SUS/
with (blue) and without (red) popped-out plasmid. (C) Time course of mRNA decay of
NMD?2 with (blue) and without (red) popped-out of the plasmid.
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fig. S3. The doubling time of the MGC strains (red dots) is similar to that of the
parent diploid strain (black line). The doubling times were measured in synthetic
complete (SC) medium (2% raffinose, 0.005% glucose).
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fig. S4. Insertional promoter strategy.
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fig. S5. Phenanthroline increases the number of P bodies. Top. Representative images of
DCP2-GFP cells before and after addition of phenanthroline to the media); scale bar: 2 pm.

Bottom. Changes in the percentage of Dpc2p positive cells after addition of phenanthroline
(red) or doxycycline to the media (blue).
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fig. S6. mRNA half-life has a major impact on response time of a protein in a negative
feedback loop. (A) The response time of the protein as a function of mRNA half-life
(t;,=I and 10 min in the middle and bottom panels, respectively) when the protein half-
life is 40 min (dashed blue line) or 8 hours (plain blue line). Parameter values are the same
as described for the feedback loop without Hill function. (B) The response time of
negative feedback loops as a function of mRNA half-life (t,,=1 and 10 min in the top and
bottom panels, respectively) when the protein half-life is 40 min (dashed blue line) or 8
hours (plain blue line). The mRNA and protein concentrations are normalized to their
steady state level. The response time is defined as the time necessary to reach half of the
steady-state level (grey arrow). For the model of the negative feedback loop, the following
parameters were used: mRNA is transcribed at k, = 10 nM.min"! (top) and 1 nM.min"!
(bottom), and degraded at d,, = 0.69 min™! (top) and 0.069 min-' (bottom) to reflect half-
lives of 1 and 10 min, respectively. mRNA is translated into protein at k, = 100 nM.min’!,
which is degraded at rate d, = 0.017 min™' (blue dashed line) or d, = 0.0014 min™' (blue
plain line). The response of the promoter to the repressor protein is described by a Hill-
type function with K = 10 nM, n = 2.
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fig. S7. Degradation rates and not synthesis rates affect the response time. Both these
rates determine the steady-state mRNA level (mRNA,,,). (A) The time needed to reach
half of mRNA,,, (response time) solely depends on the decay rate, d, of the mRNA. In
other words, the shorter the mRNA half-life is, the faster the mRNA reaches its steady
state level. (B) In contrast the synthesis rate, p, does not influence the response time of
gene expression upon induction.
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fig. S8. Parameter estimation of the two state-model to fit the USAI RNA copy
number distributions. The size of symbol (diamond) is inversely proportional to the SSE
(sum of squared residuals) and thus, reflects the goodness of the fit in the two-dimensional
parameter space. The ten best fits are denoted by gray color. The Fano factor of the
distribution is closely related to the goodness of the fit. The Fano factor is the ratio of the
variance to the mean, and the Poisson distribution has a Fano factor equal to 1. The value
of the decay rate constant is taken from the MGC experiment. The contour plot shows the
Fano factor as a function of the k,, and saturation, k,,/(koy + kopr)- kg, was calculated to
match the mean of the measured mRNA copy number. The random parameter values were
obtained as follows. First, the logarithms of &, and & were randomly generated from a
uniform distribution, between 0.001 and 10 min’!, and between 0.83 <mRNA> k,,, and
1200, respectively. <mRNA> is the mean value of the measured distribution. Last, kpp
was randomly generated so that the predicted Fano factor was in the 2.25fold range around
the Fano factor of the experimental distribution. (A) US4/ (endogenous promoter). The
Fano factor of the experimental distribution is 1.3 (see table S7), which indicates it is
similar to a Poisson distribution. (B) USA/ (substitutional promoter).
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fig. S9. Impact of 5'UTR length on the decay profiles of mRNAs with varying 5'UTR
lengths (right). The fitted half-lives (&= standard error of the fitting) are indicated at the
top of the panels. The length of 5UTR of YML061C is 63 bp in the Nagalakshmi data set
and 1407 bp in the Pelechano data set. The constructs with the two different cloned
5'UTR lengths (100 and 147 bp) yielded almost identical steady-state level and decay

rates.
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fig. S10. Design of the plasmids with the substitutional promoters and the strategy for
chromosomal integration.
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table S1. Plasmid list. tetO2 refers to the version 2 of the tet operator.

Common Systematic Plasmid Plasmid description
name name number
tTA - pMGO013 PRS305-BstZI-Pc ns-Xbal-tTA-BamHI

rTetR.SUM1 - pSV_238 pRS303-Sall-Prer.r TetR.SUM1.Tact1-Notl
rTetR.SSN6 - pSV_237 pRS303-Sall-Prero.r TetR.SSN6.Tact1-Notl

OLA1 YBR025C  pSV_228  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-

5'UTR_YBRO025C 4silmut RS BamHI-EcoRI-Ter-Notl
ETR1 YBR026C  pSV_229  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-

5'UTR_YBR026C 4silmut RS BamHI-EcoRI-Ter-Notl
HMT1 YBR034C  pSV_232  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YBRO034C 4silmut RS BamHI-EcoRI-Ter-Notl

CsSG2 YBR036C  pSV_233  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YBRO036C_4silmut_RS_BamHI-Sphl-Ter-Notl
ZTAl YBR046C  pSV_235 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-
BamHI-5'UTR_YBRO046C_4silmut_RS_Mfel-Sphl-Ter-Notl
REG2 YBR050C  pSV_236  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YBRO50C_4silmut_RS_BamHI-EcoRI-Ter-Notl
RFS1 YBRO052C pCP001 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bgll -
5'UTR_YBRO052C_4silmut_RS_BamHI-EcoRI-Ter-Notl
NRG2 YBR066C pCP002 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bgll -
5'UTR_YBRO066C_4silmut_RS_BamHI-EcoRI-Ter-Notl
MIS1 YBR084W  pCP003 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-

5'UTR_YBRO084W _4silmut_RS_BamHI-Sphl-Ter-Notl
PGK1 YCRO12W pEC006 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Sphl-
5'UTR_YCR012W _4silmut_RS_Mfel-EcoRI-Ter-Notl

GLT1 YDL171C  pSV_225 pRS306K-pnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-
BamHI-5'UTR_GLT1 4silmut_RS_Spel-Clal-Ter-Notl
GLT1 YDL171C  pSV_248 pRS306-BamHI-UP-GLT1-TFs-[tet02]2-
TATA_GLT1_4silmut NMD2intron_RS_Spel-Notl
SUC2 YIL162W  pSV_224  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_SUC2_4silmut RS BamHI-EcoRI-Ter-Notl
GAL2 YLRO81W  pSV_222  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-

5'UTR_GAL2_4silmut_RS_Clal-EcoRI-Ter-Notl
USA1 YMLO29W  pSMO001 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YMLO029W_4silmut_RS_Clal-EcoRI-Ter-Notl

USA1 YMLO29W  pSV_243 pPRS306-Spel-UP-YML029W-TFs-[tet02]2-
TATA_YML029W_4silmut NMD2intron_RS_Bglll-Notl
USA1 YMLO29W  pSV_247 pRS306-Spel-UP-YML029W-TFs-[tetO2]2-

TATA YMLO029W 4silmut RS BgllI-Notl
NDC1 YMLO31IW  pSV_203  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YMLO31IW_4silmut_ RS _BamHI-EcoRI-Ter-Notl
RAD52 YML032C  pSV_213  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YMLO032C_4silmut_RS_BamHI-EcoRI-Ter-Notl
RRN11 YMLO043C pSM002 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YMLO043C_4silmut_RS_Mfel-EcoRI-Ter-Notl
PRP39 YMLO46W  pSMO003 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrli-[tet02]4inPg:-Bglll-
5'UTR_YMLO46W_4silmut_RS_Mfel-EcoRI-Ter-Notl
GSF2 YMLO48W  pSV_209 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgall-Bglll-
5'UTR_YMLO48W_4silmut_ RS _BamHI-EcoRI-Ter-Notl
pRS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgal1-Bglll-
5'UTR_YMLO50W_4silmut_ RS _BamHI-EcoRI-Ter
pRS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgall-
BamHI-5'UTR_YMLO51W 4silmut RS Spel-Sphl-Ter-Notl
1/3

AIM32 YMLOS0W  pSV_266

GAL80  YMLO5IW  pSV_267




Common Systematic ~ Plasmid Plasmid description

name name number
CYB2 YMLO54C pECO007 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bgll -
5'UTR_YMLO054C_4silmut_ RS_Mfel-EcoRI-Ter-Notl
RS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgall-
NTEL YMLOS9C ~ pSV_268 Barﬁ)]HI-5'UTFI)Q_YI\/?L059C_4S?Imut_RS_IggIII-%pel-'lger-Notl
0GG1 YMLO60W  pSV_205  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YMLO60W _4silmut RS BamHI-EcoRI-Ter-Notl
PIF1 YMLO61C pECO009 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bgll -
5'UTR_YMLO61C 4silmut RS Pmel-EcoRI-Ter-Notl
MFT1 YMLO062C  pSV_210  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YMLO062C_4silmut RS BamHI-EcoRI-Ter-Notl
ORC1 YMLO65W  pSMO004 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bgll -
5'UTR_YMLO065W_4silmut_RS_Mfel-EcoRI-Ter-Notl
ERV41 YMLO67C  pSV_219  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YMLO067C_4silmut RS_BamHI-EcoRI-Ter-Notl
DAK1 YMLO70W  pSV_207  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglll-
5'UTR_YMLO70W_4silmut_ RS _BamHI-EcoRI-Ter-Notl
COG8 YMLO71C pECO005 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YMLO71C_4silmut_RS_Mfel-EcoRI-Ter-Notl
WAR1 YMLO76C  pSV_218 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-
BamHI-5'UTR_YMLO76C_4silmut_RS_Spel-Sphl-Ter-Notl
DUS1 YMLO8OW  pSMO005 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YMLO8OW_4silmut_RS_Mfel-EcoRI-Ter-Notl
TDA9 YMLO8IW  pSV_307  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga-BgllI-
5'UTR_YMLO81IW_4silmut_ RS _BamHI-Sphl-Ter-Notl
ALO1 YML086C  pSV_217 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga-
BamHI-5'UTR_YMLO086C 4silmut RS Spel-Sphl-Ter-Notl
AIM33 YMLO87C  pSV_269  pRS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgal1-Bglll-
5'UTR_YMLO087C_4silmut_RS_Spel(WT)-EcoRI-Ter-Notl
UFO1 YMLO88W  pSV_208  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YMLO088W_4silmut_ RS _BamHI-EcoRI-Ter-Notl
RS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgall-
RPM2 YMLOIIC — pSV_270 ECF())RI-5'UTFI;_YMgL091C_4s?Imut_RS_S[peI-SE)hI-Tger-Notl
UTP14 YMLO93W  pSV_206  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YML093W_4silmut_ RS _BamHI-Sphl-Ter-Notl
pRS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgal1-Bglll-
YMLO96W — YMLOSW ~ pSV_271 5'UTR_YML096W_4silmut_RS_BamHI-EcoRI-Ter-NgtI
VPS9 YMLO097C  pSV_215  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YML097C_4silmut RS_BamHI-EcoRI-Ter-Notl
ARG81 YML099C  pSV_214  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglil-
5'UTR_YMLO099C_4silmut_ RS _BamHI-EcoRI-Ter-Notl
TSL1 YML100W  pSV_272  pRS306Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPgal1-Bglll-
5'UTR_YML100W_4silmut_ RS _BamHI-EcoRI-Ter-Notl
CAC2 YML102W  pECO008 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YML102W_4silmut_RS_Mfel-EcoRI-Ter-Notl
NUP188 YML103C pSV_273 pRSBOGKpnI-Figl-XhoI-Tg_aI?-AvrII-[tet02]4inPgaI1-
BamHI-5'UTR_YML103C_4silmut_RS_Spel-Sphl-Ter-Notl
PML39 YML107C pSV_274 pRSBOGKpnI-Figl-XhoI-Tg_aI?-AvrII-[tet02]4inPgaI1-
BamHI-5'UTR_YML107C_4silmut_RS_Spel-Sphl-Ter-Notl
TAF8 YML114C pECO003 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrli-[tet02]4inPg:-Bgll1-
5'UTR(100bp)_YML114C_4silmut_RS_BseRI-Sphl-Ter-
Notl
TAF8 YML114C  pEC004  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga-Bglll-
5'UTR(181bp)_YML114C_4silmut_RS_BseRI-Sphl-Ter-
Notl
VAN1 YML115C  pSV_211  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPga1-Bglil-
5'UTR_YML115C 4silmut RS BamHI-EcoRI-Ter-Notl

2/3




Common Systematic ~ Plasmid Plasmid description

name name number

ATR1 YML116W  pSMO006 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YML116W _4silmut RS Mfel-EcoRI-Ter-Notl

PHO84 YML123C  pSV_212 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YML123C_4silmut RS BamHI-EcoRI-Ter-Notl

RSC9 YML127W  pSV_204  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_YML127W _4silmut RS BamHI-EcoRI-Ter-Notl

ERO1 YML130C pSMO007 pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg.1-Bglll-
5'UTR_YML130C 4silmut RS Mfel-EcoRI-Ter-Notl

ADH2 YMR303C  pSV_226  pRS306-Kpnl-Figl-Xhol-Tgal7-Avrll-[tetO2]4inPg1-Bglll-
5'UTR_ADH2_4silmut RS BamHI-EcoRI-Ter-Notl
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table S2. Strain list.

Strain number

Common

Systematic

Silent

name name Ploidy mutations Promoter Marker
YMXO0 4X tTA H BY4741 - -LEU
YMXO00 4XITA D BY4743 - -LEU

YMX3 YMX4 OLA1l YBR025C D + Substitutional ~ -LEU -URA

YMX5 YMX6 ETR1 YBR026C D + Substitutional ~ -LEU -URA
YMX151 YMX152  HMT1 YBRO034C D + Substitutional ~ -LEU -URA

YMX9  YMX10 CSG2 YBRO036C D + Substitutional ~ -LEU -URA
YMX153 YMX154  ZTAl YBR046C D + Substitutional ~ -LEU -URA
YMX13  YMX14 REG2 YBRO050C D + Substitutional ~ -LEU -URA
YMX155 YMX156 RFS1 YBRO052C D + Substitutional ~ -LEU -URA
YMX17  YMX18 NRG2 YBRO066C D + Substitutional ~ -LEU -URA
YMX157 YMX158 MIS1 YBRO084W D + Substitutional ~ -LEU -URA
YMX159 YMX160  PGK1 YCRO12W D + Substitutional ~ -LEU -URA
YMX161 YMX162  GLT1 YDL171C D + Substitutional ~ -LEU -URA
YMX163 YMX164  SUC2 YIL162W D + Substitutional ~ -LEU -URA
YMX27  YMX28 GAL2 YLR081W D + Substitutional ~ -LEU -URA
YMX29  YMX30 USA1 YMLO029W D + Substitutional ~ -LEU -URA
YMX31  YMX32 NDC1  YMLO31W D + Substitutional ~ -LEU -URA
YMX33 YMX34  RAD52  YMLO32C D + Substitutional ~ -LEU -URA
YMX35 YMX36  RRN11  YMLO43C D + Substitutional ~ -LEU -URA
YMX165 YMX166 PRP39  YMLO46W D + Substitutional ~ -LEU -URA
YMX39  YMX40 GSF2 YMLO48W D + Substitutional ~ -LEU -URA
YMX41  YMX42 CYB2 YMLO054C D + Substitutional ~ -LEU -URA
YMX43  YMX44 OGG1  YMLO60OW D + Substitutional ~ -LEU -URA
YMX173 YMX174 PIF1 YMLO61C D + Substitutional ~ -LEU -URA
YMX175 YMX176  MFT1 YML062C D + Substitutional ~ -LEU -URA
YMX49  YMX50 ORC1  YMLO65W D + Substitutional ~ -LEU -URA
YMX51  YMX52 ERV41  YMLO67C D + Substitutional ~ -LEU -URA
YMX53  YMX54 DAK1  YMLO70W D + Substitutional ~ -LEU -URA
YMX55  YMX56 COG8 YMLO71C D + Substitutional  -LEU -URA
YMX57  YMX58 WAR1 YMLO76C D + Substitutional ~ -LEU -URA
YMX59  YMX60 DUS1  YMLOSOW D + Substitutional ~ -LEU -URA
YMX61  YMX62 TDA9 YMLO81W D + Substitutional ~ -LEU -URA
YMX63  YMX64 ALO1 YMLO86C D + Substitutional ~ -LEU -URA
YMX177 YMX178 UFO1  YMLO88W D + Substitutional ~ -LEU -URA
YMX67 YMX68  UTP14  YMLO93W D + Substitutional ~ -LEU -URA
YMX69  YMX70 VPS9 YMLO097C D + Substitutional ~ -LEU -URA
YMX71 YMX72  ARG81  YML099C D + Substitutional ~ -LEU -URA
YMX73  YMX74 CAC2  YML102W D + Substitutional ~ -LEU -URA
YMX75  YMX76 VAN1 YML115C D + Substitutional ~ -LEU -URA
YMX77  YMX78 ATR1 YML116W D + Substitutional ~ -LEU -URA
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Silent Marker

mutations

Common Promoter

name

Strain number

Systematic

Ploidy

name

YMX79  YMX80 PHO84 YML123C D + Substitutional -LEU -URA
YMX81 YMX82 RSC9 YML127TW D + Substitutional -LEU -URA
YMX179 YMX180 ERO1 YML130C D + Substitutional  -LEU -URA
YMX181 YMX182 ADH2 YMR303C D + Substitutional  -LEU -URA
YMX87  YMX88 GAL1 YBRO20W D + Substitutional  -LEU -URA
YMX89  YMX90 USA1l YMLO29W H + Substitutional  -LEU -URA
YMX91  YMX92 ORC1 YMLO65W H - Substitutional -LEU -URA
YMX93  YMX94 DAK1 YMLO70W H + Substitutional -LEU -URA
YMX97  YMX98 ORC1 YMLO65W H + Substitutional  -LEU -URA
YMX107 YMX108 USA1 YMLO029W H + Substitutional -LEU -URA
YMX109 YMX110 USAl YMLO029W H - Substitutional  -LEU -URA
YMX111 YMX112 RRN11 YML043C H + Substitutional  -LEU -URA
YMX113 YMX114 RRN11 YML043C H - Substitutional  -LEU -URA
YMX115 YMX116 COG8 YMLO71C H + Substitutional  -LEU -URA
YMX117 YMX118 COG8 YMLO71C H - Substitutional  -LEU -URA
YMX119 YMX120 DAK1 YMLO70W H - Substitutional  -LEU -URA
YMX121 YMX122 GAL80 YMLO51W D + Substitutional  -LEU -URA
YMX123 YMX124 AIM33 YMLO087C D + Substitutional -LEU, -HIS
YMX125 YMX126 YMLO96W YMLO96W D + Substitutional -LEU, -HIS
YMX127 YMX128 TSL1 YML100W D + Substitutional  -LEU -URA
YMX129 YMX130 NUP188 YML103C D + Substitutional  -LEU -URA
YMX131 YMX132 PML39 YML107C D + Substitutional  -LEU -URA
YMX101 YMX102 USA1 YMLO029W H + Insertional -LEU, -HIS
YMX103 YMX104  USA1  YMLO2OW  H i;’trr;?] Insertional  -LEU, -HIS
YMX105 YMX106  GLT1 YDL171C H + Insertional -LEU, -HIS
YMX133 YMX134 AIM32 YMLO50W D + Substitutional  -LEU -URA
YMX135 YMX136 NTE1 YMLO59C D + Substitutional -LEU -URA
YMX137 YMX138 RPM2 YMLO091C D + Substitutional  -LEU -URA
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table S3. Cloned 5’'UTR lengths of genes.

Systematic Common 5-UTR (bp)

name name
YBRO025C OLAl 132
YBR026C ETR1 100
YBRO034C HMT1 100
YBRO036C CSG2 100
YBRO046C ZTAl 100
YBRO050C REG2 187
YBR052C RFS1 100
YBRO066C NRG2 142
YBRO084W MIS1 103
YCRO12W PGK1 100
YDL171C GLT1 110
YIL162W Suc2 100
YLRO81W GAL2 100
YMLO29W USAl 100
YMLO31W NDC1 100
YMLO032C RAD52 100
YMLO043C RRN11 164
YMLO46W PRP39 100
YMLO048W GSF2 100
YMLOS0W AIM32 100
YMLO51W GALS80 100
YMLO54C CYB2 100
YMLO59C NTE1 100
YMLO60W 0GG1 100
YMLO61C PIF1 100
YMLO062C MFT1 100
YMLO65W ORC1 100
YMLO67C ERV41 100
YMLO70W DAK1 100
YMLO71C COG8 109
YMLO76C WAR1 100
YMLO80OW DUS1 126
YMLO81IW TDA9 143
YMLO086C ALO1 159
YMLO87C AIM33 100
YMLO88W UFO1 100
YMLO091C RPM2 264
YMLO93W UTP14 100

Yo



Systematic Common 5'-UTR (bp)
name name
YMLO096W YMLO096W 100
YMLO097C VPS9 100
YMLO099C ARG81 100
YML100W TSL1 100
YML102W CAC2 100
YML103C NUP188 100
YML107C PLM39 100
YML115C VAN1 100
YML116W ATR1 101
YML123C PHO84 100
YML127W RSC9 100
YML130C ERO1 106
YMR303C ADH2 100
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table S4. gPCR primers detecting marked mRNAs and their amplification efficiencies.

YBRO25C OLAL TCCAG GAéégééTTTAAAA GTGﬁ;gg?;'l(;(i(éAAA 1
oo em OO METCRETC TTTOACTEAAARIE
YBRO34C HMT1 GCTAAGTGACGAAGTGAGCAA CGAAgéiié_l'l:grl'TGAA 0.96
YBRO36C CSG2 ACGTGA'IC':'_II'EI_Q/_?:Q_?TAAGTG GTCGCCGGTGT(,:AGTTTCA 1
ooz TONCAMTIGIAETIAT TENTGTAETTTC
YBRO50C REG2 GAAAGT_IEI:I:I_GG'I:AGGA_\SAAATGAC TTTATCC'I:lﬁ%'_I}CéI'é:fTCC 112
YBRO52C RFS1 CCACATTG}S:;I:AG\AGAACGA TGGCA_CI_E;%%@AAATC 087
YBROG6C NRG2 TTTCAGG_I_CG%TGA&GGAGTTATC AGAAéCGgAG\_?CG:GTTT 0.92
YBRO8AW MIS1 TCGCCTACA$;I:'ACACGCTTC TGG:&ZII;%L%?AAAT 1.06
YCRO12W PGK1 CATAAGGGG'I:I_CCGCATTTCAAC GCAA-?TGCC-Q-?- géACAA 1
YDL171C GLT1 GAATTAGGééﬁg?éAAGCAT TATA?;S\EE$$STTCG 0.98
YIL162W SUC?2 TGACTA?;SAAS;—CAE-?AGCGA CCATT'I_I:gggZ;gATTCA 0.97
YLRO8IW GAL2 CTGGCGAGG_:I_A(IGTCATCTCT TTAGGﬁEﬁ%‘I(':ngGAG 0.99
YMLO29W USA1 ATGGTCA@_I(_BACAG_I:ACAATAGAC TATA'I(;'(I;(éﬁﬁ(é'I(;gGTCG 0.92
YMLO31W NDC1 CGTACCA('BI'Q_IC_IS/_ID_ZATTCAGT AACg£$$gﬁﬁ$géAAT 121
YMLO32C RAD52 TTCGGTAA:?\F%?_?'I(;LCGGAAG ATA(_:r:IF_(é/_IA_\_I(?g;'gg;AAT 0.98
igac o COTORACAANETTGR TCCTCCTACTACHT .
YMLO46W  PRP39 CTGATGCGCgACGTGGATT CCAi‘I_;iI_éé?_(?gACG 112
YMLO48W GSE2 TTCAAGTCCILCCE/?\AACGAAGA CCGTACll\?g_?_?\CGGGA 078
o CTICRCACTTITARGE GCCTTIATICITERS o
YMLO51W GALSO GTATGGCG%_(?_I(:&TAATGTGT ATTAGG_(l'_SgggGTTTCG 1.08
YMLO54C CYB2 TACGGTTiAAﬁggGTACCTA AGTCCé‘g(:ir,_‘F_IC_I_ITGTGTG 122
YMLO59C NTE1 TTGCATGC%TC;I'A(\?AATGAATT AAGG(:Zr'fIﬁ\_'_II'_ggI'CTGGTG 1.04
YMLOBOW 0GG1 CTAGCTAAC_(I'%'CCTTCAGGC TGC'E(:BF'_II:/_?_\_?'CI"S_?ggTAA 0.89
YMLOB1C PIE1 ACCTAGGAG(_SI_QCC;(:II_TTTTATCT CGATAG('_I;;'_II'_iGCGTGC 095
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Systematic - Common Forward primer (5’ to 3°) Reverse primer (5’ to 3°)
name name
YMLO62C MET1 CACTACAG Cc(:S_[AGGTTGACA CCTGTCC:ZTA_EF C_ZI_'I(':'I;:GGTTA 0.98
YMLO65W  ORC1 AACGTTGéé%C_&GATTTACAG TCCC,:O\C'I'_I?TGGAT';'E,:'I:I%TTA 107
YMLO67C  ERVA1 GTACAAmAéAéA_\FGTCGACC ACCAéé?Z%(:EXCCAT 0.93
YMLO7OW  DAK1 TCTCAAAGGCC;ZTTCGCGCTA CGGAé;i(é(iEC;FTTCT 11
YMLO71C COG8 CAAAAGCGCTTGAGCCTTG TCAAGG?.I.CI_:QAGCGCT 1.09
YMLO76C WARI GACTGAACCXI;;GCCCTGAGT TGAC(?;_I’?SQS{I;I’AGTT 116
YMLOSOW DUS1 GACTGAACCXI;;GCCCTGAGT GTC?%@QQ_?_FXSACG 116
YMLOSIW  TDA9 ATCCTCC,?\O:I_'I_'I"AAG?ACTCTGTTG TGGG(C;;%TGCTC,;A?‘}AGTA 113
YMLO86C ALO1L GGGCCGGAI_?:I;::TACTCAGC AACECf?rC‘:rA(\;AA%%TCAT 0.89
YMLOS7C  AIM33 CCGTTTTATA\CGC(ITTCTGCAC CCACGT,?\I_'IC';'I;:%T_[,_D_I\_CCATT 1
s uror CCCPRANICCICTARRTA TAGRAACTICTISORA o,
YMLO9LC RPM2 CCG CTCAGWGACAGC CAACA$$;52$;E$TGC 0.97
YMLO93W  UTP14 TTTTGGACGgéTTACAGCTT CTTTT_EC;FC(;:C';F:FF_I(_BTCGC 11
YMLO9EW YM\k/O% TGATGA@XE;CXXE;T(?AGTTTC TGTX???:%LCGGTACG 104
YMLO97C VPS9 TTCAGCCAG;:AGAGCAAG CCG CTi?gi:ll:éTTAGG 0.89
YMLO99C  ARGS1 AAAGACGTT_CI_ACAGGCTGC GGAT(?,AC\:(%:‘ETAAAA%ATCA 0.97
YML100W TSL1 AATTCGAigPégATACGTC CATAGngiSQTGTTC 11
YMLIO2W  CAC2 TCCAAAA?_QQE,’:GCGCAAA ATCC&I’Q@SX;E;B\TTAT 0.96
YML103C  NUP188 CCTTCACT‘??(-;FE‘IAGCAAAC AATTGC;;(CB;((S:CATCCA 0.97
YML107C  PLM39 TTCGCTGC,;A::FA\ %?;_AAACACG CCAT'(I;E%(_S{(I;?@EAAGT 1
e s POTARCICCTTARRCATC ACTGTTASATICTOR o
YML115C VAN CAACGGTCT:II'_,_?\GTCTGCCCA CTGA%%%ET;%TCCTT 0.92
YMLI116W ATRI ATGAGAAESQ?(’?CTGAGCT GCTG;‘_II'EI_gII'_gg'éAAAG 13
YML123C  PHOS4 GTCTTCA;:?C(:SGG:G CATCT AG CG%‘I;%?ELCAA 0.88
ATTAGACTGTAATCGA
YML127W RSC9 AGGCTCCGGCGACTAGCT  GACACTTTAATAGGGT 1.06
T
YML130C ERO1L CTGCTA?Q‘I&X_I;%@'I(;AATAGC GTCg?gi‘gl;gﬁ%AAA 1.06
YMR303C ADH?2 CAACGGCQQQ;‘IAAGAACAC CAGA%?&S\@S?GTAC 191
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table S5. gPCR primers detecting endogenous mRNAs with their efficiencies.

Systematic Common Forward primer (5’ to 3’) Reverse primer (5’ to 3°)
name name

YBR123C TEC1 GCGGTC/;A_':I'_I:I'CC:\DXIAAGCAG CCATCCA%‘I;:'I'TA%(;TTCATTCG 1.08
YER100W UBCS AC%ﬁﬁgﬁgéﬁiéﬁGA TCATCACCTi%I:ATTTGCCGC 0.93
YBRO18C GAL7 CTAC'BA\CC%A_\I:I:I:I;‘(\ZCCACAATAG TTGACCT?ﬁgg?\éGGTCTTT 101
YBRO20W GAL1L ACCTEQS;’;’EQQTTCT GCGATCE@%??_?XAAAATC 1.00
YBR025C OLAL TCCA&EX@@E@@CTTG GTGATGG?;E(;%AAAAAGG 0.96
YBR026C ETR1 CCA6AC$82_CI%1§$¢?TC TTTTCACTg.?‘:é:‘AACCTTG 0.85
YBR034C HMT1 GCXéﬁggﬁAAAG CGA CGAACAG:IF_,CO;SITGAAGCA 0.87
YBRO036C CSG2 ACGL%@?E(%@?@(TZAAA GTCGCCGTTAGTTTCAGGC  0.98
orowc i TCAIGRARITCOTGOR TORTOATTOTACOTIAT o
YBRO50C REG? GAAC;AACEC':FTQFTI%TA\GGA_\I_(ZAAT TTTACTACCZ:';'EETGC'ZAT TCTTCCT 0.77
YBRO52C RES1 TTEE&?SQ;L&(;(X:GA CCACATTGAC\EACAT\AGAGAACGA 0.86
YBRO8AW MIS1 TCGCC%?gg_(?gGCATG TGGCTTTig(;TGC(::(ZAATAGAT 1.06
YCRO12W PGK1 CATCAA(;A(\:%TI_TC%ACTTC GCAAAGCA#_?_CCZQACAATTCT 0.86
Unc o PATACRARAGAAR AATIGTCCCACTTTCOTAR
YIL162W SUC? TG@S?:?:S:??&TA CCATTTGGG;EATTCATCCA 1.02
YLROBLW GAL? TG@S?:?:S:??&TA CCATTTGGG;EATTCATCCA 0.82
YMLO29W USAL ATGGJX_/?\?_IEBTC?F%GATT TATATTG::::(CB:'CF:QGTCGCCC 0.97
YMLO31W NDC1 CGT?Xgégzgg?(TBCTT AACCTCCTEEQQ%I;@AATGGT 0.96
YMLO32C RADS52 TTCS\SE;}:@%@QE&CCG ATACTCA?S;(C;:((;:ZAATTTCT 0.82
e CCICARRCAGARAS TCTOTECTACTACATITETT
YMLO46W PRP39 CTGATGSIZ_%(E('ETCGAGG CCAGTCTé@??gACGATAT 116
YMLO48W GSE? TTCAig;(éL%%iATGA CCGTCTTGS_,?\{_A(?GGAAAAT 0.79
ngsow s CTCCAICATRCOTIC CCOTTATICITGCRATR o
YMLO51W GALS0 CCATAég?gggGGATT ATTAGGGTGgGTTTCGTCG 114
YMLO54C CYB2 CTGGTS%?_AC%GTGAT TTAGAAT%;%'I;:T(;I'C':I'GAGATTG 111
YMLO59C NTEL TTGCA,\A:I—A(\;'ETGGT(-:FAC\:AATG AAGACTGT (I;églcl CGTGTTTT 110
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Systematic Common Forward primer (5’ to 3°) Reverse primer (5’ to 3°)
name name
YMLOGOW 0GG1 CTAGCQQQE$£GCTAC TGCTGTA‘?ES{?S;CI—TAACTTT 0.99
YMLOBLC PIE1 TACGSXZXL/_AFEEGTTC CGATAGTTT(E\GCGTGCGAT 111
YMLO62C MET1 CACTAC:\_I(_S;'C(:B_I,_AAGTAG CCTGTCAGC_ZI_'EEGGTTACTTT 0.96
YMLOB5W ORC1 AACGgg‘géé(_?_(rBéTTTA GATGAGTCQSCZC:}F%AG/;ATATAA 0.95
YMLO67C ERVA1 GTAC?:\(?\C(;?A&GGAGA_I_ATC ACCAAACZ_?EEZCCATGCT 0.90
YMLO70W DAK1 TCTCAAé%(_SgTTTGCC CGGAATC%GAEC;I'TTCTGAA 0.96
YMLO71C COG8 CAAAAAC_ZI_(_BI_(éTTAAGTC GGAACAC'EAC'ZA\C_ZFC;\F AACGATGAAA 0.99
YMLO76C WARL AATGAgééXCF:(éAAAGA TGGCCTTAgi‘EATGCATGG 0.99
YMLOSOW DUS1 ACCA:Ecﬁ\%?'ig?ATTT CGATAGTTTiGCGTGCGAT 1.08
YMLO8IW TDA9 ATC%TCC_ZI_CG/:C_ZI_TAAGT:TAT TGGGGATCTC';A\C_SI_'_FI_AGTACTTG 1
YMLO8EC ALO1L GGGC?%%?QX;\TATTC AACTCGA_}C_I_AG\AA%CCTCATCAA 0.92
YMLO87C AIM33 TCCGG_ITA'gIégi??'IG'TTT CCACGATTCGT_;_D_I\_CCATTTTGC 1
o Uro1  CCLRAAICCIGATAR TAGARACI ICTTGTARCGT o
YMLO91C RPM?2 CCG C'I(;(_:r/ém(éAAAA CAAACCTgﬁ?ZngGCCTTA 0.90
YMLO93W UTP14 TTTTGié'_:’_?E'I(;TTGCA CTTTTGTCA(;I"_'ll_'_I(;uTCGCTGGA 0.98
YMLO9EW YM\k/O% TGA_I_'I:I_(?I_%((B:XI(;;?'I;;C(SAA TGTTGAA:%‘I;}CGGTACGATTC 0.95
YMLO97C VPS9 TTCAGC:éAéAC'IZGGAAC CCGCTGCC%\?(G:\TTAGGATC 1.02
YMLO99C ARGS1 AAAGAC?(;:ACTGGG GGATGCCGT,;AA%ATCACACT 0.92
YMLI100W TSL1 AATTC((:B_I,_AC(’BTCC'I:I_'I;:GACAC CATAGCCTﬁgﬁTGTTCACG 1.05
YMLI102W CAC2 ATC%‘I’C(.“_}CG/:\(;I:I:A%TETAT TGGGGATCT(?SI_'I;_AGTACTTG 0.91
YML103C NUP188 CC_I_'I;\FAC_I,_O_\I_C_I_'I:I%?\I:FGQZ‘IZSC AATTGCTTG%CATCCACAG 1
YML107C PLM39 TTCGC,ICGceAA::?GAAT CCATTTG?_'I&_AFQEAAGTCGC 134
YML114C TAES Tcggilﬁg;;iiéﬁTT AGTGTTAﬁéggiTGCAGGT 0.98
YML115C VAN1 CAATG%@EL?'?G CCTG CTGAG CGT'I_'I_'I_'I%TCCTTGATG 0817
YMLI116W ATR1 ATGi%é?iSé?gCTG AGTGTTAﬁéggiTGCAGGT 195
YML123C PHO84 GTCTgCC_I/?\_I'_I':éACAEG:ACA AGCAAA?_'I_}%?EI;;CAAATGG 0.86
YMLI127W RSCY CACCCGCCC/:ACAAGCTC ATTQS?T%T;%T(SS?TGAC 1.06
YML130C ERO1L CT?_%@@?;ECA?@@%AA GTCGACC'I(';'I;%C_IJ_/?:AAAGTGA 1.06
CAACGGCAAGTTGGA CAGACACCAGAGTACTTGA

YMR303C ADH2 GCATAAGGA CGT 1.09
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table S6. Cross-reaction of primers to detect the marked mRNA with the endogenous

MRNAs. Differences between the Ct values (ACt) obtained with primers matching the marked

and endogenous mMRNAs. ACt is shown for the examined mRNAs at the standard annealing
temperature of the qPCR, 60°C. If ACt(60°C) < 5, the ACt was also measured at 68°C. The
template for the qPCR is cDNA reverse transcribed from endogenous (wt) mRNAs.

Systematic | Common ACt (68°C) Systematic ~ Common ACt (60°C) | ACt (68°C)
YBR025C OLA1 10.71 YMLO65W | ORC1 7.87
YBR026C ETR1 3.08 13.26 YMLO67C | ERV41 9.08
YBRO034C HMT1 13.80 YMLO70W | DAK1 14.79
YBRO036C CSG2 5.69 YMLO71C | cocs 14.75
YBRO046C ZTAl 8.61 YMLO76C | WAR1 5.75
YBRO050C REG2 9.89 YMLO8OW | pus1 12.63
YBRO052C RFS1 3.28 11.30 YMLO086C | ALO1 13.39
YBR066C NRG2 8.83 YMLO87C | AIM33 22.45
YBRO084W MIS1 5.29 YMLO88W | UFO1 8.69
YCRO12W PGK1 7.29 YML091C | RPM2 13.80
YDL171C GLT1 0.62 7.57 YMLO93W | yTP14 15.39
YIL162W SUC2 2.29 8.41 YMLO96W | YMLO96W 10.24
YLRO81W GAL2 4.24 YMLO097C | vps9 14.19
YMLO29W USA1 20.57 YML099C | ARGS1 15.65
YMLO31W NDC1 5.54 YML100W | TsL1 11.79
YMLO032C RAD52 11.71 YML102W | caAC? 7.87
YMLO043C RRN11 11.36 YML103C | NUP188 27.28
YMLO46W PRP39 8.85 YML107C | pPML39 14.31
YMLO048W GSF2 8.12 YML114C | TAFS 7.33
YMLO50W AIM32 9.05 YML115C | vAN1 5.42
YMLO51IW GAL80 8.69 YML116W | ATR1 12.34
YMLO054C CYB2 8.47 YML123C | pHOS4 8.73
YMLO59C NTE1 5.26 YML127W | Rsc9 23.96
YMLO60W 0GG1 15.59 YML130C | ErRO1 0.46 6.75
YMLO061C PIF1 8.43 YMR303C | ADH? 12.01
YMLO062C MFT1 18.53




table S7. Mean, Fano factor, and CV of the RNA molecule copy number distributions.

Gene Endogenous Promoter Substitutional promoter
Col’gmg ’ Mean figPoor ‘ v Mean ‘ flz\i?oor ‘ v
USA1 3.35 131 0.62 33.08 8.23 0.50
COG8 3.27 1.40 0.65 35.84 10.89 0.55
UTP14 473 1.77 0.61 36.25 9.87 0.52
PIF1 3.19 2.80 0.94 35.86 23.12 0.80
DAK1 8.69 2.44 0.53 89.05 30.49 0.59
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