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Expression value (1d)
Hebenstreit et al.: RNA sequencing reveals two major classes of gene

expression levels in metazoan cells. Mol. Syst. Biol. 2011, 7,




log2 expression
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Ddc:
dopa decarboxylase
5-Hydroxy-L-tryptophan decarboxy-lyase

Slc22al:
organic cation transporter (Serotonin)
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Tph:
LTryptophan tetrahydrobiopterin:oxygen
oxidoreductase (5-hydroxylating)
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Serotonin, gene Ddc

Products reported

11

10

log2 expression

COh30m CBhlEh C/H30m C/H18h  CN30m CMBh  HN30m HM16h  HIHIE0m HIHI1ER  WHI30m for mlce'

C-30mi2h C16hf24h  CHz2h CiH24n  Clli2h Ch24h H2h H/24h  HHIZh HHI24n  IHI2h
3-Hydroxytyramine

C2hidh C24hf32h  CiH4h CiH3Zh  Gildh Ciazh Hfdh HAZZh  HHKA HIHEEZh  WHI
Cahigh CiHEn Chen H/l8h HiHIBh
¥ Dopamine
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oTEE * 0 = & | Serotonin
5-Hydroxytryptamine
i I Tryptamine
Phenylethylamine
Tyramine
*

Acceleration of down-regulation
Adding synergy of treatments
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Ethanol degradation
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C/H1Eh CMH32h C/H16h G/H32h C/MH16h CMH32h C/H16h GC/H3Zh C/H16h  CG/H3Zh C/HI16h G/H3Zh
Cmeh  CiAd2h  Cieh CN3z2h  CMIsh  Ca32h CMBh  CA32h  CM1sh CA3zh Gk CA3Zh
HiA6h  HA32n  HIISh  HA32h  HilIER  HA32h  HAIG6h  HAZ2Zh  HAM6h  HAZZh  HI6h  HE2h
WHIE8h IWHI32h  WHIIBh  IHI3Zh  FHHE6h  WHI32h  IWHIGh  FHI32h  WHITBR  WHI32h  WHIMBh  VHI32h

H/HI18h H/HIZZh  HHI8h HHIZZh  HHIMSh HHIZ2h  HHINSh HHI32h  HIHIGh HIHEB2h HHNSh  HHIE20
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P <0 026" pe0 047 ¥ pen 023 pe0.020 | peD.09Y peD.042 | pe0.26" p<03s © p<D.0S1" p-uun p=0.13 ' p<0.085
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Ethanol degradation, gene Adht

COhr30m CEhreéh CH30m CiH16R  CN20m Cil1Bh  HIE0m HA1Eh HMHIE0m HHI16h LHIZO0m WHI18h
C3dmizh  Ci6h24h CiHzZh CiH24h Ci2h Chz4h Hil2h HN24h  HHEZh HHI24h  LHIZh WHIZ24h
CZnidh C24n32h  CiHanh CiH32h  Cll4h Ci13zh Hi4an Hi3Zh HHIth HHIZZh  WHI4h IWHIZZh
C4ahish CiH8h ClIER Hah HHIEh I'HI8h

p<D0E5S  pe00003 ped 31 p<D 028 076 pe0022  p<D.44 p<D&Y  p0 B pcum pﬂﬂ a1 p=D.034
p A7 p<0.26 p=0.085 pr=i0, 02 p=0.45 p=0024 p=0.28 p<0029 p<DT3 p=D27 p=0.087
pel34q p<003 p<DOAS p=<0.083 p=0.083 p<0.0092 p=0.087 p<0.015 p<0.O0B5 p-<llD47 p=0.074 p=0.057
el p=0.11 p=0.037 p=0.E3 p=0.075 p=0.037

m ,.llA

Blocked up-regulation by treatment
Adding effect of treatments
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Ethanol degradation, gene Aldht
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COnt30m GanMen_ C/H3I0m CiH18h  GAI30m CMGh  HI30m HiltEh  HHIS0m HHIEh  FHIS0m FHHGh

C30mi2n  C1Enf2dh  CHZh CiH24h  Cii2n Chizan  Hi2h Hi24h  HHIZh HHIZan  HIZR ITHI24h
C2hidh C2an32h (.'-J'Hdh CIH32h Cﬂdh CH32h  HAdh HI33h  HHI4h H/HIZZh  WHIdR IMHI22h
Canfen Hil8n HiHIEn HIsh

ri"r*"' 1 ﬂ. i

Treatment regulates down (IL6 more)
Synergy of treatments

el 0048 p<0.13 p<08S p=0.04 p=053 pe0 086  peDBET p<0.12 p<055 p=0.023 fm. g5 0 034
p=0.324 p=0083 peDJda7 p=0033 p=02 p<0.052 p<027 p=0 29 p=06 p<0.02 p=0.14 P, D08
p=0.07E p=0.021 p<DEB p=024 p=032 p=0023 p=037 p=0.038 p<D.52 p=0.029 p=0.85 p=0018
p0.38 p0.54 p=0.028 pe0.028 Pl 048 p=0.11




log2 expression
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Phenylalanine degr
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IMH132h

CM16h
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IiHI16h
H/HI16h
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pcn- 014 p'; p
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LMMH

CiH18h  C/H32h
Cf1232h  CM1Bh  CA32h  CMsh  CH32h  CA16h  CHN32h  C/16h
Hil32h Hi1eh  HA32h H32h  HI18R  HA32h  H16h
IfHI1Eh  WHIZZh  WHI1ER  WHI3Zh WHIGh  WHI32h  HIM6h  IMHIZZh  IHIER
H/HI3Zh HHIER HHIZZh HHIMER HHIZZh HHITEh HHI3Zh  HHIT8h HHI3Z2h  HHIER

Cil16h
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Phenylalanine degr, gene Pah

COR30m CBh/16h C/H30m CH18h Cr30m CMigh  HAZ0m HIM6h  HHIZ0m HiHIER  WHIZ0m IHI1&h
C30mi2h C16hi24h CMH2h CiH24h GiiZh Ch24h HAZh Hil24h  HHIZR HHEZgh  IHE2h IrHI24h
Cihfdh C24h3z2h Cman C/H32h l'.'..l'!dh Ch3zh  HAdh HI132h  HHI4R HHI32h  IHIdh VHI3Zh
C4hf8h Hf18h HMHI8h IHIgh

| M i:l %i

Treatment regulates down (HGF more)
Subadditive effect of treatments

p=0.38 p<0.041 p<016  p<00015 p<022 p=0.002 p=0.31 p<0.04 pe012 p<0075  p<0.12 p<0.014
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pel 52 p<0.017 ped.11 p<0.43 pel.16 p=0.1




log2 expression

9.0

8.5

8.0

7.5

7.0

6.5

6.0

Phenylalanine degr, gene Tat

COh/Z0m
C30miZh
C2hidh
Cah/g

p=<0.29 pad8  p<019 pal. 016 p=0.14 <(.54 p=<0.33 p=<0.63 p=0.14  p=<0.51 p<0.066
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p=0.0087 p=0.025 0.55 p<0.69 p<0.68 ps0 64

Ccahfeh C/H30m C/H16h  Cr130m

C16h/24h CMHZh
Czah/3zh CiHah

h CrHeh Cigh

Cigh  HAZ0m
Chzah  HiZh
Cl32h Hil4h
H/18h

H/I16h  HHIZ0m
Hil24h  HiHIZh
HAI32h  HiHIah

H/HIgh
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HHIZ40  WHIZh
HIHIZZh  IHI4h

IIHI8h
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CiH24h  Cli2h
C/H32h  Cl4h

Treatment regulates down (HGF more)
Subadditive effect of treatments
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Phenylalanine degr, gene Hpd
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log2 expression

COh30m CehMgh  CHI0m CiH18h  CA30m Cigh  H/20m H11gh  HHIZOm HHI1Sh  HIZ0m IHIGh
C30mfzn  Ci16hf24h CrHZh CiH24h  ClZh CiiZan Hl2h HAi24h  HHIZh HHIZ4h  IHIZh I/HI24h
C2nidh C24hi32h  CiH4h C/H3zZh  Cildh Ch32h Hildh HiI3Zh  HIHI4h HHIZZR  WHI4h IMHI32h
C4h/Bh CiHBh Cligh HANBh H/HI8h IIHI8h

Tl

Treatment accelerates/enhances down-
regulation
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p<0.82 p<02  p<0.41 p<0.016  p<0.24 p<0.028 p<084 p<0.038 p=<0.51 p<0.27 p<0.36 p=0.042
p0.0026 p<0.057 p=0.038 p<0.038 p=015 p<0.084 p<0.0077 p<067 p<0.B9 p=0.84 p<012 p=0.59
p=0.019 p=0.041 p=0026 p=0.71 p<0.0025 p<0 11  p=026 p<098 p<095 p<0.81 p<063 p=0.46
p=<0.028 p=0.14 p<059 p=0 B9 p=0.013 p<0.52
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Phenylalanine degr, gene Hgd
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p<0. pe

CBh/&h C/H30m
C16hv2dh CiHZh
C2ahi3zh G.l'l'bdh

CiHigh CA30m
CiHZan  ClZh
C.I'Idh

CMeh  HAZ0m
G.I'IIMI'I HYI2h
H.I'I-H

Treatment accelerates down-regulation
HGF much stronger
" Median of effects (late)
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p<0.042
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p<0.059

p<0.88
p<011  p<0.0&

p<0.079 p<0.54
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p=0.17
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Saccharopine, gene Aass

Aminoadipate-semialdehyde synthase
COh30m CBhMBEh C/H30m C/H18h CA30m Cr16 H30m .
Ry il By By iy 5| NB~(L-1,3-Dicarboxypropyl)-L-
- Iysme NADP+ oxidoreductase
i 'I'q- T‘. ’ll .
E ]
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Treatment accelerates and enhances *
HGF stronger

Median of effects (early)

I s 0,24 . 7 ped. 0.
Adding of treatment effect (late) s POREOR PO p028  p02
BEOO7 [ Rl RT: T RAL Uz P p=UOTy p<0.038 p<0.43 p<0.055 p<0.2 pe0.27 p<0.16

p<0.038 p=0.012 p=0.92 pe017 p<0.27 p=0.21




log2 expression

Saccharopine, gene Slc7a6

Treatment accelerates and enhances i, system

__| cationic amino acid transporter, y+

HGF stronger reT T T
Anti-synergy (early)
Adding effect (late)

<
) %
o
w
QL i
w0
m- 1 i
[T)
= + i i
[T
p<=0.69 p<0.085 p=0.52 p=0.052 p=05 ps01 =024 p=0.024 p=02Z7 p=034 p=<085 p<0.051
p<0,087 p=0.071 p<053 p<D 062 p=<074 p=00077 p=036 p<087 p<02 p<011 p<028
p<0.89 p=0.12 p=023 p=0.053 p=<028 p=011  p=0.47 p=0.75 p=049 p=027 p=092
p=<0.074 p<0.0053 p=0.032 p=0.051 p=.29 p=<0.
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ApoA1, gene Apoa1

COn30m CBh16h  C/H30m CiH16h C/30m Cfeh  HAI30m HM6h  HIHIE0m HHIEh  IPHIZ0m WHI1ER
C30mi2h Ci16h2dh  C/HZh CMH24n Chizh Ch24n HNZh H/Zdh  HHIZh HHEZ4n  HIZh IHI24h
CZhidh C2anrdzh  CiH4h CH32h  Cildh Cii32n Hildh HIZZh  HHI4h HHI32h  [Hidh IMHI32h
fIgh H&h HiHI8R [/HIgh

Cahsh CiH8h Chsl
e T T TR S T
=

ul = £ =
0 a I

Treatment accelerates and enhances
| Super-additive synergy (late)

p=0.97 p=<0.025 p=01 <0026 p<0.135 p<012  p=024 pe0.33 p<063 pe.045 p<026 P73
p<0.9 p=0033  pa, 029 p=0.04 p=0019 p.2  p<038 p<.39 p<0.32 p<0.083 p<0.21 p0. 17
p<0.085 p=0.0039 p<0.072 p=0.57 p=<0.039 p<0.052 p<0.65 p=63 p<044 p<0.2 p<039 p=0.045
p=0.013 pe0.32 p=0.015 p=0.12 p=0.15 p=0.7




log2 expression
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Alanine, gene Slc25a10

COn/30m CahMEh  C/H30m CiH1BR  CA30m
C30miZh  Ci8h24h CMH2Zh CH24an  CiZh

GEPE*#I;IIB C24ahf3z2h E.fH4h C/H32h  Cfdh Gll3Zh Hil4h HASZh  HHI4h HHIZZh  WHI4h WHI32Zh
4 h Wi T N ETE-T ITNTE-T™
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p<0.33 p<0.92 g‘:t} 074 p<0.0096 p<0.058 p<0044 p<D 16 poD0034 p<0.51 p<0.92 p<0.082 p-tU 21
p=0.029 pra0.09 0.0002 p=011 p<0.04 pe0.37 p=0.1 g2 <D 058 pel. 9& pel 16 0.
p=0.49 p=0.027 p<0.012 p<0.B7 p<0073 p=<0.8 p=0.13 p=0, 9 e p=0.57 p<026 prc:ldg
p<0.038 P06 p<0.2 p=0.37 p<0.E8 p=0.47

CiEh  HI30m HMEh HMHI30m HHI16h  IHI30m IHIMEh
Cli24h HAZh HI2dh  HHIZh HIHIZ4h  UHIZh WHI24h

ClI8h

Mitochondrial dicarboxylate carrier

Treatment accelerates
HGF stronger
HGF dominant
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Haptoglobin, gene Hp

WHIZ24h
C2hidh C24hi3zh GIH-Iih CiH32h  Chldh Cll32h Hil4h Hl3zh HHI3Zh  IHI4h [iHIE2h
Cahiah C/HBh C/igh Hf18h

b _l' a""

p-au.1§-n55 p<0,0033 p<0.0M1  p<0.014 p<0.0058  p<0.00 pcuom? p<0 p<0.21 p<0.028 1::-:1:;.12’3‘aL p<0.11

Canf6h  CrH30m C/H16h  C/I30m Cmeh  HA30m HI8h  HHI20m HIHI18h  IHI30m I/HI16h
C16h/24h CMH2h C/H24h  CA2h Ch24h  HZh H24h HFH!Eh HHIZ4h  HI2h

IFHISh

HGF down-regulates, enhances final
plummet

IL6 up-regulates, blocks final plummet
IL6 dominant

p<0.16 p<0.48 p<0.08 pe<0.35  p<0014 ﬂEi p<l037 p=<023  p<0032 p<025 p<0.1
p<067 p<0.034 = p<0.032 p<0.036 p:ua?f( p<0046 p<0.79 = p<0.053 p<0.063  p<0.017

p<0.085 p<0.052 p<0.0058 p<0.081 p<ti




Types of treatment effect

Effect of a single Combined effect of
treatment treatments
-plain regulation - additive in regulation
-acceleration - additive in acceleration
-block of development - synergistic

- anti-synergistic (factors
block each other)

- median of diverging
effects

- dominance of one
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