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Singleton Duplciate Singleton Duplicate
Gene Category Viable Viable Lethal Lethal
All Genes 1819 1197 2102 1058
Central Metabolic 10 81 4 0
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% Singleton % Singleton % Duplicate Duplicate
Viable Lethal Viable Lethal
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Central Metabolic 10.53% 4.21% 85.26% 0.00%
# of
Duplicate Duplicate % of Duplicate
Viable Gene | Lethal Gene | Unduplicated | s per
Types Types Genes Gene
All Genes 282 431 84.63% 1.33
Central Metabolic 24 0 36.84% 2.50

%
%
%
%

%

MR



=(@ 90/, 81@8" 9D0%6>) 9" 81' ) Y ' )#8); %' $ ", ; W #40) 9); 987" .7) 0¥9%) %9 98 ;) %
'S (9 %>- 98%

%

%

%

a)98:)%>":'>(8% | 6B |a>)9"'8 | Q-'./X
1)9); Csax |4) 8); NO('8/7)%8#(8)./);
hrfE% VBEN% MHYHEHEKK@.)%| 4);% ?,"G4);%
hr f M#hf 396
h6r B MYHEH | k /(@) %| 4): % 2."G4);:%
| OF E% MYHEWG | k /(@) %] 4): % | 42" .482%
Ld ! E%b 6=F\0% EHEHET\O4 K /(@) %] 9" % N.§#0(87) %(&b (4vdb
== UHEHEEYS k /(@) %| 4); % h"$"." :%
P .M UHEHEREDS K /(@) %| 4); % h"$"." :%
P'.Ub UHEHEEYS k /(@) %| 4); % h"$"." ;%
P T% UHEHEREDS K /(@) %| 4); % h"$"." :%
| 90E% EHEETTY k /(@) %| 4); % 2"Gl$); %
| 90Mb BHEETTY k /(@ %] 4);% 2"G$); %
+a6 B%4J PE\% ] HEHEY% | K /(@) %] 9" % N.§#0(87) %( &b (4%
0 &(.%66/@;) P50
+f =% ] HHBR% | O)>8.% | 9"% a>";' >(§%
=f OE% MR | K /(@) %| 4): % 2"Gl$); %
=f OW¥% MR | k /(@) %] 4): % 2"G$); %
MPBG4S );%") (#% 8" @)%
=NOBEA| +STUB% | MWL | kK /(@ %] 4):% | )92'0) 0%RA%($ ) %) 9) %

MY



=( @ TPI%>) W; 8/ @8" 9% ./2(90%)9) ; Y9%>) HBNYO0% 4" _4.(§ RA42.) : YO0%) /46

- @)..-.(BA28" M. B) @190 ;B $$" 9B'T>)SBNYD0YA " _4.(8)BA2.);%ett) B(8(.4G)0%
@YOCIS ) B( B4 7) W45 ) 0%" GIS$ ) ; W 7) W 2", IG @ %' $".", ; Y9%B) %) (; 869" $ ) H%

%

6B
C$@ |=BN |1.4" 4(8 | X9Ka'b9 | ax9'8r) | 0-/2(8). | 0"2(/G(8/"9
B/E% | % % K@% | 4% $/8 2" 90 (%

MU | % | BIe | % K@% | 4):% VE 1"$)%
W | % BIase K@% | 4):% $/8 25" 904 (%
TMEDL | NZ B NZ B | % K@% | 4):% $ /8 25" 90H(%
THERUE. | % | 25% % K@% | 4):% VE 1"$)%
W 1.5 | % K@% | 4):% A $)%

MINY o Tolve | K@% | 4):% A $)%
05| % % K@% | 4):% $ /8 25" 90H(%
BEETES oo % K@% | 4):% $/8 2" 90H( U
w |0 | % K@% | 4):% $/8 2" 90 (%

BEEAMG o TooM% | %% @)% | 4% 288" (:$ %
1 0% % % K@% | 4):% $/8 25" 900H(%

BEEO% | % | 10M6 | % K@% | 4):% 218" (:$%
1 oW % % K@% | 4):% VE 1"$)%

ENATB6 | T, OF | % % @)% | 9'% $/8 2> 904(¢
MUHERES6 | . ON | % % @)% | 9% $/8 2" 90 (¢
EAHET% | O OE | % % @)% | 4% $ /8 25" 90 (¢
02E | % % @)% | 9'% $/8 25" 904 (¢

RMETS T ooMm | @ % (@)% | 9% $/8 2" 90H(¢
POSER | % % @)% | 4):% $/8 2" 90H(¢

EMHIDS6 | POSM | % % @)% | 4):% $/8 2" 90 (¢
BNV | POSUL | % % @)% | 4):% $ /8 25" 90 (¢
POSTC | % % @)% | 4):% $/8 25" 90 (¢

$ /8 25" 90 (¢

THAEMG |1 -SE | % % @)% | 9'% BB (S %
BEEU% | 1 OB | % % @)% | 9% $/8 25" 90 (¢

% M~



=(@) %K 196>) B; 3/@F" 9%&0- ' ./2(9; % #6BYHHEVIBHEMETHHBEYD/642" .4; /; Y00%B%
] HHEFOS8) %6 98 ;) %" ;' >(9 %> 98B Cl , )9) B($)\ib+! 1 "' ) 9% (0/9, %&($) VB! | ) 9GIS$ ) %
&929" 9RO ;- @)..-.(H62(5"OMBI 1 1 2'$$)9819.. 40" b 9% ;) 98(.%) 9) ; %) Y9® . 0B’ ) Db

0-' .12(8 %) 9) : 4#) %90) #/9) Ol >/.) %a.HO" b O @ %) 9) : ¥ Y& ./2/G 01t

%
EC5.3.1.9
Tax.
Group Organism GN ORF - EF + SL + COM
a | | |
Eukaryote | M. musculus api | | isozyme | cytosol |
' : ! , Frag-
M. musculus apil 1 isozyme i cytosol . ment
A. thaliana F22K18.180 : At4g24620 ! isozyme 1 cytosol i
A. thaliana MJB21.12 | At4g42740 | isozyme | cytosol E
| | | |
Eukaryote | S. pombe pgil | SPBC1604.05 . |_cytosol :
P. falciparum ' PF14 0341 l . cytosol l
Gram + B. subtilis pgi | BSU31350 ! 5 cytosol !
L. i i i i
monocytogenes | pgi ! Imo2367 ; ! cytosol E
Gram - E. coli K12 pai ! b4025 i i cytosol !
C. jejuni pgi | Cj1535¢ ' | cytosol 5
Archaea | A.fulgidis manC AF1097 multifunctional cytosol 5
A. fulgidis i AF0035 ' bifunctional | cytosol
P. furiosus pgiA PF0196 cytosol !
EC 4.1.2.13 .
High ! ! !
Eukaryote | M. musculus aldoa . 1 isozyme + muscul 1 class |
M. musculus aldob . 1 isozyme v liver i class |
M. musculus aldoc L ! isozyme ! brain ! class |
A. thaliana F10A8.2 | At2g01140 | isozyme ' ! class |
A. thaliana F3K23.9 | At2921330 | isozyme | class |
A. thaliana F1011.9 | At2g36460 | isozyme | class |
A. thaliana F8J2.100 : At3g52930 1 isozyme . ' class |
A. thaliana M3E9.50 | At4g26520 ' isozyme ' cytosol ' class |
A. thaliana M3E9.40 ! At4g26530 ! isozyme ' ! class |
A. thaliana F19H22.70 | At4g38970 | isozyme ! class |
A. thaliana F17¢15.110 | At5g03690 | isozyme | class |
Low ' | |
Eukaryote | S. pombe fbal 1 SPBC19C2.07 . cytosol i class Il
P. falciparum | PF14 0425 cytosol ! class |
Gram + B. subtilis fbaA 1 BSU39670 1 isozyme 1 cytosol 1 class I
B. subtilis fbaB BSU37120 isozyme cytosol class Il
L. '
monocytogenes | _ Imo0359 isozyme cytosol class Il
L. |
monocytogenes | _ ! Im02133 | isozyme | cytosol ! class Il
L. : ' ' '
monocytogenes | fbaA | Im02556 isozyme cytosol | class Il
Gram - E. coli K12 foaA i b2925 | isozyme i cytosol i class Il
E. coli K12 fbaB | b2097 | isozyme ! cytosol ! class |
% MV



C. jejuni fba Cjo597 cytosol | class Il
Archaea | A.fulgidis | AF0230 | cytosol ! class |
P. furiosus fha | PF1956 5 | cytosol ! class |
EC5.3.1.1
High ! ! ! !
Eukaryote | M. musculus tpil | | | |
A. thaliana F26H11.7 | At2g21170 ! isozyme ! chloroplast !
A. thaliana T22E16.100 | At3g55440 i isozyme . cytosol :
| | | |
Eukaryote | S. pombe tpi + SPCC24B10.21 ! ' cytosol :
P. falciparum 1 PF14_0378 1 isozyme 1 cytosol |
P. falciparum '+ PFC0831w ' isozyme ' cytosol E
Gram + B. subtilis tpiA . BSU33920 . iIsozyme . cytosol |
L. | | | |
monocytogenes | tpiAl | Imo2457 | isozyme | cytosol |
L. ! ! ! !
monocytogenes | tpiA2 . Imo0346 | isozyme . cytosol :
Gram - E. coli K12 tpiA ' b3919 ! cytosol
C. jejuni tpiA i Cj1401c | . cytosol |
Archaea A. fulgidis tpiA | AF1304 ! cytosol 5
P. furiosus tpiA ! PF1920 | - cytosol |
EC 5.3.1.6
High | | | |
Eukaryote | M. musculus rpia i i i . class A
A. thaliana F23N20.9 : At1g71100 1 isozyme 1 cytosol ' class A
1 expres
A. thaliana F10A8.17 | At2g01290 . iIsozyme . chloroplast? | sed
A. thaliana T9J14.26  At3g04790 ' iIsozyme . chloroplast : class A
Low
Eukaryote | S. pombe . SPAC144.12 : . cytosol . class A
P. falciparum ' PFE0730c ! cytosol ' class A
Gram + B. subtilis ywlF i BSU36920 i i cytosol i class B
L. i | | |
monocytogenes | rpiA ! Im00975 ! isozyme ! cytosol ! class A
monocytogenes Imo0345 isozyme cytosol class B
L. i i i i
monocytogenes ' Imo0498 | isozyme ! cytosol ' class B
L. | i i |
monocytogenes i Imo0736 1 isozyme i cytosol i class B
L. : | | |
monocytogenes ' Im02662 | isozyme 1 cytosol ! class B
L. | | : :
monocytogenes | Im02674 : isozyme : cytosol ! class B
Gram - E. coli K12 rpiA 1 b2914 1 isozyme 1 cytosol 1 class A
E. coli K12 rpiB ' b4090 | isozyme ' cytosol ' class B
C. jejuni rpiB . Cj0925 : . cytosol . class B
Archaea A. fulgidis rpi ' AF0943 : ! cytosol ' class A
P. furiosus rpiA ' PF1258 l cytosol ' class A
%
%
%
% uS




Legendsto Figures

;y(/), - ) F9B) 96(.% ) § @./296( &b (4;Y8%: cerevisiaelXD/; S1@8" 98" .12(§ %) 9) ; XOOB" ;) %
S(BH 7) NS %>) 9" &' ) %) B' § OYRR) /H6B%- $ @ Y9 . 0B ) Vb 49 _); ;' ) 287) .41%6
af) 2-#"#5)8 @.19; 1) % @.) 0@ .08+ ) %6

%

1], -# %9 ) § @./2%0" ; Y00% (i" #1899 #5 ) 0/(9 ; Y87" .7) 0%0%) %BNYB0%.4" _4.(9 %4 8b (4196
X 90) #9 # @28 90/8" 9; B) BBNBA2.) Y9%) (; 84 ; X00- (.% 928" 1B % 7/0) YR) # A%
"_/0(8" 9%68A# 7(9 XB0B % 0- 2) %) § @./2%6) 2- # " # BWOY®.0BH ) 496 90) #O() # @2%
2'90/8" 9; ) %6 4" _4.(9 %o 981 % ;) 98( .9 18 b Y% " R HBD % @8(9; XO0% .&..; 49%
(9" .)# 8298 ) YO%) Vet 7/; /" OVelUet) 2- # " # B H@/";88>);/;HY6'.12(8) %) 9); Y6(#) %"8) 099 %) 4 %
@_);\86) 9) % O- 28% 2(§ 0Y9%B) R48 ' .(;$ %) ¥9%) _(, " 9;\A) 9) % 0- 28 % 2(§ 0%9%) %

DV LM S ) ) YOY67( . \MOO%) 9) Y O- 28 9% 29 0Y9%B) % /8 2>" 90H(Ye) Y9 289, .) ; 1%6=I %

#,-.(90%)9); %) B’ § 0% /B0 - &' " /98B # 1) 2- #" #5 ) § @ .19 ; %) Y% .0%B ) 16

% UE



=J al¥/, - #) % (.8) 796196

B-O-Glucose 5.1.33 a-D-Glucosze 2.3.1.12 a-0-Glucose B-Phosphate
2712
p-D_Glucose 6-Phosphate 1.1.1.43 E-Phosphoglucolactone

p-D-Fructose 6-Phosphate

EZINEED

B-D-Fructase 1 B-hisPhasphate Ribulose 5-Phosphate

e 57 o

DHAP 57311 Glyceraldehyde 3 Phosphate #ylulose 5-Phosphate +  Ribose 5-Phosphate

Glycerate 1.3-bisPhosphate Sedaheptulose 7-FPhosphate
+

Glyceraldehyde 3 -Phosphate

2212
Glycerate 3-Phosphate

ach

Erythroze 4-Phosphate
+
f-D-Fructos e 6 Phosp hate

Glycerate 2-Phosphate

Phospho enol-Pyruvate

— Pyruvate - 4111 Acetaldehyde Ethanal
+ T~

‘11138| |1241 23112‘ 6111L‘
|Acety| Col 11137 Oxaloacetate 2331 Citrate
Fumarate 4212 Malate
A
1

1242

Succinate E214 Succinyl-CoA 2:3:1:51 — 2-oxoglutarate 11142 |so-Citrate

% UM



%

=J al/, - § % (.8) 766
%

B-D-Glucose
1

:---P Ethanal

b S q--=meo-an

Pyruvate -----E
1
“--» Acetate
‘ 1241 1| 23112 |
Acetyl-CoA ek 1

\ Mdh2
Mcth3

1

Fumt1 || 4212

Fumarate

1

Sdh1 | Sdh2 | 1.351
Sdh3 | Sdhd

Succingte 4+————

G hyoxylate

MWitochondria

Feroxisome

+RTG regulated

il w Oxaloacetate ~
Malate +———— 3330 | cint
)

Lsc LW Succinyl-CoA #+—

1242
23181

%
%

%

_ +
Citrate
|
42173 Aco
i
-r
|so-citrate
11142 || dp1 | ldp2
l ich | 1h2
2-oxoglutarate + +
-'—"-'.J
Kodl | Kgd2 | Lpd1 %
uu



