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Protein £
* = TEV protease
cleavage site

3 : 7= 999 9 " ) (<2&>- 0(9(
BamHI EcoRlI EcoV
gac cca agc ttg gta ccg agc tc ggatcc actagtaacg gcc gec agt gtg ctg gaa ttc tgca ga
DPSLVPSCDPLVT A ASVLEFCR
Notl Xhol Pmel Ascl Pacl start of CBD
tatc catca cac tgg cgg ccg ctcgag agttta aac ggcgcgcc attaattaa c atg aag cga cga
YPSHWRPLESLNG APLINMKRR R

tgg aaa aag aat ttc

W K K N F
# % $ %, 6 &' 6" $
ChitinB
=TEV protease
cleavage site
3 : 7= 999 ; 9 " ) ( <2&>- 0(9(
BamHI EcoRlI EcoV
gac cca agc ttg gta ccg agc tc ggatcc actagtaacg gcc gee agt gtg ctg gaa ttc tgca ga
DPSLVPSCDPLVT A ASVLEFCR
Notl Xhol Pmel Ascl Pacl start of CBD
tatc catca cac tgg cgg ccg ctcgag agtttaaac ggcgcgcc attaattaa c atg aag cga cga
YPSHWRPLESLNG APLINMKR RR

tgg aaa aag aat ttc
W K K N F
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protein A
* = TEV protease
cleavage site

3: 7@" " . ) ( <2&>-0(9(
end of CBD Pmel Ascl Pacl BamHI
ca tcc tcc ggg gea ctt gat a gt tta aac ggcgcgcec  a ttaattaa ggatcc acta
SSSGALD SLNGAPLIKDFPL

EcoRI EcoRV Notl
gta acg gcc gec agt gtg ctg gaattc tgcagatatc catca cac tg gcggecgce tc
VTAASVLEFCRYFP S HWRPL
Xbal Apal

gag cat gca tct aga ggg ccc
EHASRGTP

GST o
* = Precission
protease cleavage
site
3: 73 * "

end of CBD Pmel Ascl Pacl BamHI

ca tcc tcc ggg gea ctt gat a gttta aac ggcgcgcc  a ttaattaa ggatcc acta

SSSGALD SLNGAPLIKDPL

EcoRlI EcoRV Notl Xhol
gta acg gcc gec agt gtg ctg gaattc tgcagatatc catcacactg gcggccgce tc
VSAASVLEFCRYFP S HWRPL
Xbal Apal

gag cat gca tct aga ggg ccc
EHASRGP
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The NTAP-tag (2 Ig binding domains) from the pombe vector of Kathy Gould was
amplified using a 5’ primer introducing a Kpn | site, and a 3’ primer,

introducing sites for Pmel, Ascl, Pacl and BamHI. The PCR insert from below was
digested with Kpnl and BamHI and inserted in the Kpnl and BamHI sites of pcDNAS3.
The insert was completely sequenced, with the exception of the portion shown in
grey below, which was really blurry on the chromatograms. The portion from the
original TAP-tag vector is shown in CAPITAL letters, and the portion added from
ACG's cloning is in lower caps. Info. modified on 2002/09/12 acg.

ggtaccATGAAAGCTGATGCGCAACAAAATAACTTCAACAAAGATCAMEZACCTTCTATGAAATCTTGAACATGCC
TAACTTAAACGAAGCGCAACGTAACGGCTTCATTCAAAGTCTTAABCBASBCCAAAGCACTAACGTTTTAGGTG
AAGCTAAAAAATTAAACGAATCTCAAGCACCGAAAGCTGATAACAACARBSAACAACAAAATGCTTTCTATGAA
ATCTTGAATATGCCTAACTTAAACGAAGAACAACGCAATGGTTTCABOTAAAAAGATGACCCAAGCCAAAGTGC
TAACCTATTGTCAGAAGCTAAAAAGTTAAATGAATCTCAAGCACCGEMBACAAATTCAACAAAGAATCTAGTA
CCCCAACTACTGCTTCTGAAAATCTATATTTTCAAGGTGAACTAAANAIITT TGGCTCAACATGCGCTCGAGAAG
ATGAAGCGACGATGGAAAAAGAATTTCATAGCCGTCTCAGCAGCTRPAAEGANAATCTCATCCTCCGGGGCACT
TGAtagtttaaacggcgcgccattaattaaggatccactag

1 1'" % , < * !

12 Bglll
161 Mun |
206 Nru |
228 Miu |

483 Nde |

Ssp | 5903

Scal 5579

Pvu | 5468 588 SnaB |
895 Acc65 |
895 Asp718
Eam11051 5096 895 Kpn |

1407 Esp3 |
1460 Pme |
1468 Asc |
1477 Pac |
1485 BamH |
1516 EcoR |
1526 EcoR V
1542 Not |
1561 Xba |
1567 Apa |

1802 Bbs |

1802 Bbv Il

pcDNA3_NTAP

_|_

6024 base pairs
Unique Sites

. 2118 Dra ll
Rev prim(b) 3857 ra

Xca |l 3827
Bst1107 | 3827
Bsm | 3777
Gsul 3676 2644 Stu l
Fsp Il 3538 2647 Avrll
BstB | 3538 2668 Smal
Rsr 1l 3372 2668 Xma |
2856 Bbe |
2856 Kas |
2856 Nar |

2937 Ball

AAAT Aaaa
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GACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACPATEATGCCGCATAGTTAAGCCAGTAT
CTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGBASAARCAACAAGGCAAGGCTTGACCGA
CAATTGCATGAAGAATCTGCTTAGGGTTAGGCGTTTTGCGCTGCTBIBCGSGCCAGATATACGCGTTGACATT
GATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTACBTATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCABCGTBARBAATGACGTATGTTCCCATAGT
AACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGACTATTMNOFIGTECACTTGGCAGTACATCAAGTGT
ATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATIEIGBTATTATGCCCAGTACATGACCTTA
TGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATGSTCGATGCGGTTTTGGCAGTACATCAA
TGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCARRXIIIEITIAATGGGAGTTTGTTTTGGCACC
AAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCAPFAMGEGCGGTAGGCGTGTACGGTGGGAG
GTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTITABTGGAAATTAATACGACTCACTATAG
GGAGACCCAAGCTTggtaccATGAAAGCTGATGCGCAACAAAATAARTABSAGATCAACAAAGCGCCTTCTATGAA
ATCTTGAACATGCCTAACTTAAACGAAGCGCAACGTAACGGCTTRRITTTARMAAGACGACCCAAGCCAAAGCAC
TAACGTTTTAGGTGAAGCTAAAAAATTAAACGAATCTCAAGCACCTBARSACAATTTCAACAAAGAACAACAAA
ATGCTTTCTATGAAATCTTGAATATGCCTAACTTAAACGAAGAACAHGEIATCATCCAAAGCTTAAAAGATGAC
CCAAGCCAAAGTGCTAACCTATTGTCAGAAGCTAAAAAGTTAAATGIMGCACCGAAAGCGGATAACAAATTCAA
CAAAGAATCTAGTACCCCAACTACTGCTTCTGAAAATCTATATTT TKWMMEI AAAAACTGCTGCTTTGGCTCAAC
ATGCGCTCGAGAAGATGAAGCGACGATGGAAAAAGAATTTCATAGAEGCGAGTCAACCGCTTTAAGAAAATCTCA
TCCTCCGGGGCACTTGAtagtttaaacggcgcgccattaattaaggatccA CTAGTAACGGCCGCCAGTGTGCTGGAATT
CTGCAGATATCCATCACACTGGCGGCCGCTCGAGCATGCATCTAGHIGGTATAGTGTCACCTAAATGCTAGA
GCTCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTUGTICCCCCGTGCCTTCCTTGACCCT
GGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATETGIABI CTGAGTAGGTGTCATTCTATTC
TGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGERAMAGBATACTGGGGATGCGGTGGGCTCT
ATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTBTGOUCAGTAGCGGCGCATTAAGCGCGGC
GGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCBAGCCTTTCGCTTTCTTCCCTTCCT
TTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGCTUMNEEGTTCCGATTTAGTGCTTTACGG
CACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCRAGATAGACGGTTTTTCGCCCTTT
GACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACABTININCAACCCTATCTCGGTCTATTCTT
TTGATTTATAAGGGATTTTGGGGATTTCGGCCTATTGGTTAAAAAATBAGTAACAAAAATTTAACGCGAATTAA
TTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGUECAGGCABGAAGTATGCAAAGCATGCATCT
CAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGHBIBTBGAAAGCATGCATCTCAATTAGT
CAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAZXCAGTIBTCGCCCATTCTCCGCCCCATGGC
TGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCAITAGREAGAAGTAGTGAGGAGGCTTTTT
TGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCGSRATTTGATCAAGAGACAGGATGAGGAT
CGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCHEGTGAGAGGCTATTCGGCTATGACTGG
GCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTABRIEREGECCCGGTTCTTTTTGTCAAGAC
CGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGGTBBEIMEGCCACGACGGGCGTTCCTTGCG
CAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCERAGEIGCCGGGGCAGGATCTCCTGTCA
TCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAESBIIBEATACGCTTGATCCGGCTACCTG
CCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTAEIABEBZIGGTCTTGTCGATCAGGATGATC
TGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCABGGGTGAATGCCCGACGGCGAGGATCTC
GTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAZBBTGIICTGGATTCATCGACTGTGGCCG
GCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCTGTEBAAGAGCTTGGCGGCGAATGGGCTG
ACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGIAIIRG CGCCTTCTTGACGAGTTCTTC
TGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGACGCCCARCAIGAGATTTCGATTCCACCGCCGCC
TTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGRIBGATNGCGCGGGGATCTCATGCTGGA
GTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTABAGEPRATAGCATCACAAATTTCACAAATA
AAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATRMATIIATCATGTCTGTATACCGTCGACC
TCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTATEAMTCCGCTCACAATTCCACACAACAT
ACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTIABCAATAATTGCGTTGCGCTCACTGC
CCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAAACGGGCGGGGAGAGGCGGTTTGCGTATT
GGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGCTIGLEBBSAGCGGTATCAGCTCACTCAAA
GGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAANGERAAAAGGCCAGCAAAAGGCCAGGA
ACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCHUEARIST CACAAAAATCGACGCTCAAGT
CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT TEABHCTICCCTCGTGCGCTCTCCTGTTCC
GACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGBBGCENTCTCAATGCTCACGCTGTAGGT
ATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTCUACGAABTTCAGCCCGACCGCTGCGCCTTA
TCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTRTGEUAMS CAGCCACTGGTAACAGGATTAG
CAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTEIBCGBGNACACTAGAAGGACAGTATTTG
GTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGETBBEDICGGCAAACAAACCACCGCTGGT
AGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAARARBGBAAGATCCTTTGATCTTTTCTAC
GGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTGSGATPATCAAAAAGGATCTTCACCTAGA
TCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATRIMET TGGTCTGACAGTTACCAATGCTTA
ATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCOBTAGEACTCCCCGTCGTGTAGATAACTAC
GATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACIERNEMEACACCGGCTCCAGATTTATCAG
CAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCIAIOFEITCTCCATCCAGTCTATTAATTGT
TGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGGARGGTATTGCTACAGGCATCGTGGTGTC
ACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGRTBNMAT ACATGATCCCCCATGTTGTGCA
AAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTRAGUABI GTTATCACTCATGGTTATGGCA
GCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTACTGBI GAGTACTCAACCAAGTCATTCTG
AGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAAPXIBGGACGCCACATAGCAGAACTTTAA
AAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAABGBBCTGTTGAGATCCAGTTCGATGTAA
CCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCRGEBIGTGAGCAAAAACAGGAAGGCAAAA
TGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATAGICROBTITTTCAATATTATTGAAGCATTT
ATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAABAAATAGGGGTTCCGCGCACATTT
CCCCGAAAAGTGCCACCTGACGTC

agingras@systemsbiology.org



c.( &
9 n 36 n n 3 : ! % n % n % $
#9 69" $ % 3 %9 9 6! "
#9 | 69 3" % & -9 @"9
! n 6 9 n n 3 $ %#
n ) ) n
9%: % !%3 " 3% $° % 9 9 7
$ " * 6 " 3 " 95% 3
# "3 " " " % * I %
#> 36"3%" o ( & ? SN # %9
$ 6" "6 " %9 9 3% #9" %
"o et 0% 3:6 " " $
1 % #
" (* *
? R I [ ¢ 6 " % 9 9
# " % " ( % ! $ ") * #
9 " '% 1'% "%9 ' ( % ! #
>( % ! 6" 13 P # "
9 | %% 3
3
end of CBD Pmel Ascl Pacl BamH]I
ca tcc tcc ggg gea ctt gat a gt tta aac ggcgcgcc  a ttaattaa ggatcc acta
SSSGALD SLNGAPLIKDTPL
) - $
gtttaaaCATEIIOOC XXX XXX XXX XXX XXX XXX
Pmel Start protein of interest Stop Pacl
3 % 9 J% $
1%3 ! 7 ! !
" ! %3 ! 7 !
(!
% 9
7913 ! " $ 6" % /5 $ !
( " B" 5 $

5 % 7/5%9
gatcgtttaaacATGNNNNNNNNNNNNNNNNNN

agingras@systemsbiology.org



3 %9 % $

e 1 %3 L7
$ Lo 71 1 %3 !

5% 752 9
eElelttaattaa TCANNNNNNNNNNNNNNNN

3 ! ! $3 9

9
" ! %3 ! 7 !

BNl " 7$! 1 %3 !

n (*
? P31 X 6 " % 9 9
# " 10 I'" % | $ ") * #
9 e 1% : 1% "9 | % ! 6
11} 11} ( 11} - % #
3
Notl Xhol Pmel Ascl Pacl start of CBD
tatc catca cac tgg cgg ccg ctc gag agt tta aac ggcgcgcc atta attaa Cc atg aag cga cga
YPSHWRPLESLN APLINME KRR
) - $
gtttaaacATG tta att aa
Pmel Start Pacl
C "% /5 % 3 P (% ! #" 5 %
"% 3 1 " % 6 % " # 1: "
! % 3 n " u% $ #

5% 75(2 9

[eElelttaattaaNNNNNNNNNNNNNNNNN

3 ! ! $3 9

' $ " / 7$! 1% 3 !

agingras@systemsbiology.org



#y) 1o %

1 TEQ &( !'" !
% * " %
# (
#24 7 %% %

4 %#>F) 75

# A 7 %%
# %#-& 7/5

agingras@systemsbiology.org

%



9" $ $"D D P ! ;o $
! 1l 6% "3 ! "% % #C %3
"t % "3 '3 6% 9
"3 "=&;D D ! "
3 $ + $ " $ #9 63
" "o ! 3 % "%: 3
9 3 % 7 ! P 1% " |
%3 + % #
- . /0 112
9 3 "D ! ! % 3! +
! % # "3 P33 D 6
3 I $ " % % ! 13 + % #9
%% "% D 6 313 5:
" 3 7 $" 7 9% ! % !
1#
"3+4- ./0 5612
9 " D! %: %3 $ # F" $ 6 $
%3 ! o ! + % # "3+ %
% % ! 6 : 3 ! + 6
" % 8 6 " # "3 : 3
$ % ! #F $ $$ 7
+9% " " + 69 D7 ( D
! % ! ! % % 3# 9
" 69 ! .+ %% "% $ L4+ %% #
9 3" .4" 6% " $% 13 !
#
! % & 2
" S N % R % "IG>?2 IG % %
7?7 0" 2 %3 # 36 "3 $ )1&1
% " G>?2 2 # "2 %2 % %3
Il I % % """ >?27 .H H!' /% $ 6
" 13 . # " $ 3 8,"3
txoox 3" $ 9 3 ! # > "6
9 " . 7"3 ' $ #
&

agingras@systemsbiology.org



9" $ "l % 0<23 %!

I % 6 !
% $ #=%D D
% " " 'S %
13 $6 " #
. 3
$ " 95§
1o 1 1] 3 + 7
+ #C 1 % ) "4
l %E  :* #9
! "1 6 3 3
913 $" 3
9 %% | + %%
%+ )(! " #93 $ "
3 5 " %3
% 6 " 3%
&" 14 1=&; D =& D

INTK I % )

#J 0<2 1 %09
J 1&1!%9 6 " 6
7AL
19@ " 0<2 " 1&1! # " )(6
I %
#I 1 % 1 %9
J o1&l
19@ %$ ") %+ $ /
S+ v 181# % 1&1
Y 0<2 | % %+ # 3 "
$ ! " AL#
2 $3 #% 1)1&l G>?27)
9 % AL
"+ 36 K AT##
Ito#- + "
1% $3! 8 " 6 3 s
#

38 " + $3 11Jd +
$ #9 $3 $

agingras@systemsbiology.org

%9 # - I % 6
%9 6 E "
$ 3 I $3
13" 3 %""

19@ $ % %#

% % %#
6 n %$
$ " %

% ' %+ #

+4 % # !
226 3 # 03 $

2)2 &6!  $3
6" + 1"



% 3 $ 3 $$

$$ =- 3 $3#
913 " %%
"% #C 3"
- X
- | 0<2

- #%  1&1 %+

- ' %

- #%  1&1 %+

- 1% 1&1 "

- A#H % 1)1&IM G>2

"+ 13 !
3 " 1% # 9l
%$ . N + L
# 7N9 R "
" 1 %" #9 695%

' 74% " "3 KG
+ % 6 !
I "# 913 3 3 $

%
+
3

AL " # " +

0.#" $
A 6
! 1% " "$ $
$ 3 8 ! /
" 6" P ' %
" "% ?2# 2 %%
'3 " 36
% 6 G
3 % Oo#

agingras@systemsbiology.org

" 0<2

7 % 36
63 " % 6%
I 6
3 $
P # 913
$ " $
C g

% % # 9 63
" 1 % 6"" 3
" 6" 63 %3
!
=< & % ! 6 $3!
$ "t " %

# "+ 36"3

" $ K46 6
6 1% 3 4
36"% % " )&l

"% %! $ /36 "

ro #ono
%% ! O P#>
"S %l H# "
S 72 % © 3 &6
| #=&D " 3! 7/
! o
%



3# $6"3 I+ 6 '8

3 ! 6 "+ * 6 $ ! %

% #
Il/
)1&1 " " 6> $ %6 3 &) 62 ?26 . !

%3 R " 6?7 " :69 #
" " 1% 7 6?)> 7 6 6 "
7 , * % $ #
"% % I % $3 1% % " %6
% $$ o #

2 %$

2 %2 % ?" .D> .H/ %

1&1 " 9 / H/ %
0! % 9 . H %
0<2 9 [./ H # /%
2 %% : ? > " A A
-3 % % 9( D. .D HIH %
) :3 $$ =- % "% (D. IH %
=&; D -0 /4 A/H &
D -0 H &

agingras@systemsbiology.org




& & . /
& 7 70 8

" " $ 1o " D#2Q "# 9" %8
" 1 C 209 11109 ( # " 3 !
$ %8 ! " 1 [ % %$
#"10"M I % $n P
3 13 $30 12#
$ " # 9 3% 6 3" 1% "
+ oLt %e " 6 : * 1
3 1o " #2 "
3 " 37 99 I+ "
$ " 37 %" 6 999 #
" % % ! ! !
% ! % % 36 +9% | "o
73 "o B " "o #
)2 9/)) Y #: +( 1#+)*8
.y, 5
F"  + 22# 03 3 $n1o% 7
6 " $3 73 726 " 3 #> "
/%% 69 K# % 3 $1# | % ! 8" 3 %
379 $ A $ ",
"o . "3 # 2 sl %
% + % % % | # 79 % 6" $ ! %
22. %! /% 6 I VA
% # - " % "
79 3 I % /%% ! DG ! D # &&
09E< >- (0C2927 , 99! * #
" ) 2
( &2 $ ! % 3 THE ] %
% 1! % #-% 1" * /1% 36 ! 83 "
/ 6 % # $ /% L6 "
gn " #
= % 19$% + "3 SN #-% + * #
" 3 "' s #9 S " S 7
Lo, 7% 3 #"x 3

agingras@systemsbiology.org



$ K/J :$% % + 6
"0 13 69
II$ %!II $B &
7 6 / % + 69
7" 31"$ R % %
S HE " % !
#
$ % $ L +<I2
2 "9 $ # - 7

$ + "% 3 $6 + "&S$H!

09E< > =& ?7&)2 -& 0&"' &>- (0C2927

"# - $ &s! &'

s % #> + | %/
$ 69 3 K &' J
9" /

37 " ! .
% ,!" nm 6 3
"X 3 3 #
=": 2
< $ " % % ! %
73 3 3 """l % "#F'

% $ s$N7 $ #

2  "9$ #

(0C292 7)

(0C2927& # ! *

$ $U#O9  %+#2 "9$
L S# - 713 :

%$ %+ # [ % 7K/
% !9 n ! n
% " #9 % D%

5"+ & 2
2 % $ #-%
7 3 " 69
$ s ? % !
# " $ !'%
I % #F""$ + "
"? 6 " 3 $Il'6
* 3" $$ !N

agingras@systemsbiology.org

1

o + F
T8 6 %
7
% "A  J :$
6 ##R J J
3 69 $ ! 7.
<2&>- (0C292 ? #E""
7 # && (
#) * 1 v
# "% 318&
$ K J

&$N#9 % 3+ % 6

L79% 6% (
Il#l: n

% " % +

&8 (09E< >2<&-( ( >-
# 026F2= =& 7&)2 @F9 = & ?<>>&6 () <2& >-
! n $#

% ! %
# [
&s$N 63 " "
6 % + $3 # 2
" "
L#

7 && >- (0C292, > #
s 7 %
%" $* "
1 $6 " 7 3
% % !
"gn " "6 " "
$3 #F"+ "

s # 79!



$#  7.&& (09E< > =&?&)2 -&

. % %
&0<9(>- (0C292, #) "$ 7" %
$ $# ! " ? % M$ $ 7% $
Co#- 3 % ! % $1 TH#E I
% 6 $ ! % 61"2? 6 """ %
"8 % B " % 73 % s
"2 % " %% L $7 """ %
BT - B % $ "
% % # (0C2&8 > 9(>& = > =828 &0< 9 (27=6 9 # 02
"3

(0C2& =& ?&)2 2 &0<9(7S# > 8 "I
L% # (&

[))2 *0>8)8 #: 3+ Of)) )H* [#+(9/+"

"o+ $3F % !
+ # 9l 1 $ $6 + $
o P 7 8% % 3
$36 = $$ 3 $3 % 7
$ 3 % 6! $3 =- , 9" 19 "
%3 '# 9 6 "% % 1 % " %
! "l +% # 7?3 "l 6 3 3
" I %8 # " ! $ M
%" % 9" [ + % 7
% T/IJ# " " "% % # "
" S# 9! % I'" % +31" %
6" ! $ 38 $3 1"2)2 & #

agingras@systemsbiology.org



9) % ! %
3 nm 1313 9 % 3T
? 3 9 nm 31% 9 % 3T
$
9% & nm 31% 9 3
&' nm 3
) &' &' nm 3
& 9 % & &' 3B
n 313 %
$
> n 31% %
% 7% $
% $ nm 31$ %
$
31 1 % %o#
$
=9 6 n 131 I % Oo# /
$
S %# $ nm 31 1 % O%o# /
$
1 ))2 1#9:0+83## )* *# +8
c 3 $ " 3 I 3
"o $
$ 9 R G
&' R/G
$ % " R G
"& R/G
/ 3 R G
3U
$ 9
# 1: 3 "3 3
$# 31l $"3$ 9
# 1: " % 9 % !
&
# 9l % 9 % & % %! $ 6
% ' $ B3 I &
$# 9l 6% % 3% 3
"$ B 3 9 % 6 %
B % "" 3 : "
? % "
# 1 3" % " " + 18&)

agingras@systemsbiology.org




PO
#) "% 1 % " 3 .3
% "o
$# 9 $ | 6 % %#B $
1& B ! %
# 3 %- 7 "o $ "%
% 3! . $3F

] )<2 [+ +*8 *(/+)+8

2 %$ 8

9 " 41 1 % "% A D4D % .H

% "? % "% A /D % H

»$ & 9 AA < 4H
1 2 % ? A 4. H
"$ : 2% . /% 4H

N " "% % $ 3 7 * ' %2 %

07 '&& 2

! #1 % +

G 3 & %
! %1 3 ;==# 1 | %

%1 ; 1 | %

%1 &) #11L #. %

# G (. G %

%1 1 # 9

+ 2 % "$ !+ # %

%1 (> 1 %

#/%1 (" %1 #1%
/1 y J1 1J
/1 3 J1 1J
! %1 v 3 """ 1 1 %

= %

* 1 8#
+<'8&& 2
! : #1 % +
%1 T ;==# 1 %
! %1 ( /1 %
# G (. G %
#/ %1 K) #1 J

%1 ) 1 J

= J

agingras@systemsbiology.org



6 12> "% &6 VA " g
/ 3 # " "ovg 6 3
6v3 " (" $ " 3
773" "$ & 8 % #
Cg& 2
! #l % +
%1 % " 1 AD#A J
%1 L — 1 %
/ %1 ( /1 %
%1 1 1 J
%1 % 8 1 J
# G (. %
%1 1 J
= %
"$ 8 -/ 3 #
g 6 3 6V 3
& v 3
'8& & 7 70 82
! : #1 % +
/ %1 0%HS  $H = # 1 /%
Al %1 /1 #9
%1 1 1 J
%1 % 8 1 J
%1 1 J
= %
'8& & 7 70 82
! : #l % +
/ %1 0%HS  $H = # 1 /%
/ %1 & # 1 /%
= %
" %% %% $ 6 8 " 6/ "
3 # & $ 6 " $ I(6
1 6% 8 #1 "3 6 3" % $3 #
- 6 % 1 %% %% $ #
- s " "9 1 124 F "
+ 31 6 "G s # 3 $3012#9/ 36
3 "9 ) 6" 6
3" 8 "0 124 36 +
$ 1% #2% (==1= 8§ 3" 8 a0,
12 %#

agingras@systemsbiology.org




4 o+

# % $ 3 *
"l "o"* 905 § %
) ( # 3 %
+ $% "3 "*63
! #
H# -
9 %3 1%9) )(# 9 3 "
6 6% 1 #9
7" "9 99%:
") I % % )7
% L #
9 3 o 3 83% $#
72 1% % 6%
= 7-" 61 *M 72 #
#9" % " 1 %2
"1 $# 9
(#1: 3: " 83%
" % " 13 6"
% % # " %
% " 3 T 6 "
"13 % #9 3
3 B3 3 1%
) D. , %
> 3 D. ,
A , %
(+ 3 D. ,
/ )
A , %
> A , %
2 "
> /! %
)7 %

% /57 %

agingras@systemsbiology.org

$! %

$! %

I <
%
9

71%1
1% "

$

$

s
69" "

* |

: 83%

#

7 6

"H

4

% !

% !



% 57/ %

# ( 7/%1 "
# I $
/ + LN
L H#
" $ %+ $
)" % #
rP" -1 "6 38/ 7 I*"
&?# " S
8 #
"o )X X
/ *
c " " $ J " - !
% ! $ /[ #
" 1% %3 71 .
% + ' /% # P 6 *
% ! $7%: 3 3"
I # % ! 1( =4#7
> % % 74
% + ) . # 3
% : $" 7
$# IAG& = "
% #-% " " #2
" "H 3
( &
C " 3)( 3 "
" 83% # " I " %9 9
> %
+ $N 7T (&

# o %97 <%
#/ 97 <%
# 22 7(&?

44

agingras@systemsbiology.org

G& =# 1+$3

7.A $ !
#G &
3 , % "
#
# # %
!
+! % # !
" #1 %

n 6

$ $ "$ %!"
! % + I/
% 6 % !

$!

$ !

O #



9 6" "

>/ %

/ X

/ + $n T (& 7
%97 <%
97 <%

# 22 7(&?

A#/

! pegee
3 1" 83% 6" "3
"t 79B(&?H# 2% 3 |
%+ 6 $136 $ A
)& =2=-CO & =& 9(2& 2W

&
 #G &
" 7% /1" 6

%3 $ " 7

g % 6 "
#0 " % N 37" 43
"6 3% 1| % $
2 " %6 Lo
"m0 <P %7 %

I"$ #< 0&( $
$ % "%

! #M% $H#! S
" % " 81"$
+, & (*&

95 $ " $: ! %ES

.6 * I %
I#C " | "% ! 5

agingras@systemsbiology.org

83% # = 3

$ S
#
N $3
"19
" 6
% " #)(
&7?6 $ !
% #
3 s %

") ! 6

6% "
E9 & 9
3#



c I 3

P $1%(@&? 179> % #

7" % !
% "% 3%
>/ %
7G!"
7G1!*"
#/ + $ 7(&?
#/ 7(&?

1+ $ % %

&
9 3 " "% 3 %
$7
1% 69 # ,#
"% I %
) X $ !
! 6 $ !
6 # " $
' % # "
% 6 " $
9 7 ,.
/% ! 7ES$
% % $ # "
#9 3 1%%
6" " ) !
% ! 5 #9"
$3 ! % $ .
>/
#1)
#/ + s
#1722 7(&?
#/ %9
#1/ 9
" $ %+
$ $ " A

agingras@systemsbiology.org

M

#

1% "
1'% "

# @0

I %
6

% %

#% $

3o

83%

&2 $ 1

6 " O
= $ 3"9
% + % 9
$

$

"#

72 .3
I "% #> "
A#l, ] 1" %

$3 " % ! #

6" " .

1% % 72 6076
" $ A

0? M %
A #

I 9% !
7076 C 3 %
"6 " 6 A
6 " E9 &
c 11
| " |
L #
") $ 38 # "
38, #G



& &2#( %
% I " 38 $3 *

agingras@systemsbiology.org



