4 sh4e) A7le

A28 &3} (Systems Biology)

SR, ... 5 s

1. M8

Teht, olere] g3t 7140 diatol Bl AAYS

A7 Grjeh ol xjele) sl A=

g AJHOR BgIIA S HBFIE AT
Sl WO 2 AR She =S AL et
FopR 222 MY A
A, A L $3o] Folat Ao e, A@%ﬂfzu g AT A
, BEFEAE 94 A

3 7ol Folatolck, wekdl, hE Ropel FAIENTE axg 4

Azt A2de] thet Jet AARS o £418 Woz Ags
Aol 7Hs sk, A3 ofslstA] Eaki AlAgel g ek 9 4

e

fe)
T8

lof stz o] 24} “BaldkA M2 (Black—box approach)’ off I3t ¥

ol A4S WrEES) YR AAslor,

F Uzt A ars) Fof Huto]] 9lojAe] chaFet WA 7Rs3HA
3t High—throughput 24 719 JARE, & Q7 A ZgAEQ) 7|&
2 #4]¢] High—throughput %42} A/ 24 7|4, DNA chip 2.2 dj
RE= o Microarray 71459 WA - 281, o33t B4 7|52

HE ol e Hole R 4PENS 4YY 4

S oo gl A=

& 2 F= AEHEY VleEY THL Ado] wHEo] W YEA|IAH
o] & o A HACHE 713t 3 £, Yot 3-8 a2 HE
5ol Al 7, A 9l X8 7)e i, 3 2 REER A 5o ©
713 R E 7HA & o2 7|dista ot
e A2EE AL QHZA B4k 343 A3l
&2 A A A" HEF (Systems Biology) & 1) HE *]*%‘? A2 =

o Z2)m FATA A TeralA Lawa 2 gl ), 9) ThpetA) I
B B ALYS of e WA EHE 4 A B 7|5, 9 2aE B
£ F5o golsZRE A4F Adof tigt Pue 225 71, 4 4B
A2ElY) ARE AT FASHE 71¢ So= T o, 2t 7l

25 2



I BT A)NEHY - 5
NEW/J

Cell population executing
pathway of interest

Design new perturbation(s) to maximize information gain

Observed
expression profiles

Set of
perturbations
gal+ / gal-
30°/37° ) Determine
yig1a/ wt Predicted "goodness of fit"
ylg2al wt Model of pathway expression profiles
Yiot P pert. 1 o
PMyiga .
Yig2 ¥
A _iza. B+C pert, M

Refine model to improve fit

Figure 1. Overview of the systems biology approach, involving pathway verification and refinement through systematic, successive
perturbations. The pathway of interest is perturbed genetically by gene deletion or overexpression and/or biologically by
modulation of metabolite levels, temperature, or other pathway components. Gene expression profiles measured in
response to each perturbation, obtained using microarrays or related technologies, are compared to those predicted by a
model of the pathway mechanism. Perturbations are initially selected to target known pathway components and are
thereafter chosen to distinguish between alternative models that are consistent with the present set of observations. All
aspects of the process are amenable to automation (laboratory or computational), including model refinement and choice of
perturbations.
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Figure 2. Principle of capillary eléctrophoresis-single strand conformation polymorphism.
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Repressilator Reporter 2A3FATH (Kell 2004, Weckwerth 2003). -8Rt o
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F= 9 glo =] S MEsLA A
in a closed negative-feedback loop (TetR represses EjEjol 2 X 223 Hlo|HERE dad 29 A

Figure 3. A synthetic, three-protein oscillatory network. The ojc}
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cl, cl represses Lacl, and Lacl represses TetR). A E dojuj7] Y3 dua&9] A Sof gt E3] AA

reporter plasmid is used to track oscillations in TetR )

concentration: it contains the TetR-binding sequence g Hojx e} HIHOE DNA microarray GlolE &
i t . =

:fsireeir?m of the gene encoding for green fluorescen proteomic Ho|HE 0|43t AFATIE TEH T A9

ostregulatory mechanism % interaction analysis&
p guiatory y

Prokaryotic gene expression Artificial riboregulator system
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Figure 4. The artificial riboregulator system used to control post-transcriptional gene regulation. Basic steps of native prokaryotic gene
expression are illustrated in the box. A promoter, P, drives the expression of a gene (GFP). After transcription, mRNA is
present with a ribosome binding site (RBS) available for ribosome docking. After ribosome binding, translation of a
functional protein occurs. In the artificial riboregulator, a small sequence (cr), complementary to the RBS, is inserted
downstream from a promoter (Pcr) and upstream from the RBS. After transcription, a stem-loop is formed atthe 5’ end of the
mRNA, which blocks ribosome docking and translation (cis repression). The resulting mRNA is referred to as cis-repressed
RNA (crRNA). A second promoter, Pta, expresses a small, noncoding RNA (trans-activating RNA, taRNA) that targets the
¢rRNA with high specificity. The taRNA and crRNA undergo a linear-loop interaction that exposes the obstructed RBS and
activates expression. Different variants of crRNA and taRNA were constructed. Two riboregulator variants using different
promoters were also studied to test the generality of the system.
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Figure 5. lllustration of the method employed in the
construction of functional protein chips using mRNA-
enzyme fusion chimeras and their homologous
capture DNA molecules. A mixture of mRNA-enzyme
fusion molecules is synthesized in a single vial by in
vitro translation. The relative amounts of capture DNA
molecules immobilized on the surface of the wells
determine the relative activity of the enzymes in the
well.
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