"HS6& (H) %" HY%*+$, - *#.1%$0*,"&*
1%2/('2,$*"[#3%$45

6'5.1)#,*7%0
"HSYo& #I()(*+'1,*-./
8001-'#,#)%", 2*9/#3%$4*:)%2%+0
0'#()(1(',11213-.")41567#"8)(,!119:;
<((=1>22 #8=6-(&'#H"-* | #@-"$*+' *-./

A-=1BB:CB9

A#8-1#71(<-1-18)(-")4!11)"-17"#8156("#./,('#61L(#10'#'6 7#"8)(',/D10357?EALFG;;


mailto:sroy@biostat.wisc.edu
https://compnetbiocourse.discovery.wisc.edu

"HEY8" (&) -+

| 1"H$9%8 (HY$)*+$,- *#./%$)
| 0%1/('1/2*%3*143/
| 5433/$/"#4H)-12*%3*6%1/('1,$*" 1#T%$82



"#$%&.()

| 1"H#S%&"#(P)* P+ &, &+-(.[++"%*#(
0" *(+1" (/% +H()2(/(#-#+"3 MRS
" 4'%+"567)8"#9(./%+#:($)3.)*"*+# @ N

" ;8<"#6:*+"%/$+&)*#6>&*?#9(%">/+&)*#1§,#/
G 1B}

©

| 8<"#(S/*(1]," (#&<*#:(8&%"$+&)*#:( 9

[*86)%(0"&<1+
| @(*"+0)%?(&H(%". %" #" *+"8(1#(/(<%0l. 1
" 7)8"(+8(,"Yo+"5(/%" (AH"8(
&*+"%SL/*<"[">-
"B (&P (B (&F+ Yol S+ 8 (1%" (A8
&*+"%SL/*<"[">-



Notation

u, v,v, s t "#3%&$"()"*"+%?*,-

G."I"+9%6* -"/$)01$/"23"*" &4, 5B 7

V."8$&" ()" #$%&00$8 =">-$%H'08"&-$"1422$%"()"
1(/$8

E."8$&"()"$/+$8:"$*9-"$/+$"08"/$)01$/"23" 0"
%$,%$831801+""501@"2$8>$$1"&-$8%"&>("#$%A

A% BI+$(v;, v))" v, 08"8* (" 2$/B*9$18."&("



"#$5%"&'()* £*$-'$,./"/-0/9$),1
"H$"00"& (&) +4)$+#,
34&&".(5('6*4&*+*)$+#,

789&":4%$;%0%89)$+#,%
<$+5"$Y0+=*48*+*)$+#,



"#$"%" &' (&) *+*)$+#,
| 1"HSY6& V6 () S+ -.

| 1"4$%8 % ()/-0+



"HSY0& ' Vo()* S+, -

I$+,-. L$2&"),&3,828'+$+-4'5)"&'2&

! @ B D A
> |C |C |[C |C |> |> |C
C |> |C |[> |> [> |C |>
C |C > [> |> |[> |> |>
C [> [> [> |> |> |> |>
| Cc |> > > > C |> >
> |> > |[> |C [> |C |>
> |C |> |> |> |C |> |C
C |> |> |> |> |> |C |>

VEF"5(-5(15(@5(B5(D5(:5(AG
EE(FH"5-I5H"5!I5H"5@I5H"5BISH"5AISH-5!15H-5:15H@5"I5HB5"

"HSY&H()*+,(-$*$.$/0 1(23845(6$&7*(8'40'9/(:'; &0</(=>>7(



"H$Y& Yo ()*+ -

+,-)/$,&")0810&,&'-$-+2'3),1$0,84),1$%6&)&5"

" > 55" &
%

||_>#_>!_>%

( !_»#_>II

|_>#_>(
(= %=
%_>||_>(_»&

&—#—U



"H$%& V6 ()*+,-).&/,0,)1$-/+2

"HSY0& Vo ()*+,-
1$%8)800+%+8&-
1,1+'2)+0)-3&4&)+,)$")
&"28)%$')58&),*67
84&08448")73&")-3&)
24%/3)+,),/$4,&

| 1"H$%& 'Y ()9$-4+

| :&4()0$,-)-6)$,1)+0)-3&4&
+,)$')&"2&

| .-64%$2&)+,)R73848&)<)+,)
-3&)'?795&4)60)'6"&,)+")
-38)24%/3

| 8480844&")738&')-38)
24%/3)+,)"&',&



"H#3NE&SD' () #*+,-

# I $ ( % &
#l< |< |< |=2z |=z |< |< |<
% n

= |< |< |< |< |< |= |«
(!::<<<<<<
y $l< |[< |< |< |< |< |< |<
'l < | < < |< |< |<
(1< |< |< |[< |= |< [|= |<
W< [< |< |< |< |< |< |=

$
&l= |< |< |< |[< |< |< |<

I *+,-./0+-)12+34156/7148-56-4.+9
| #):/3+638-9/421;-1,-65-756*+2-,899+4213




"HS%&" ($)*+%,

# " ! $ & %
# [ o e
[

%| .(*

' &/01234561371804923:;3941<(

| =13>5;345613/871>91/35;/3@;/871>91/37180491/30?5A42(
| B4131C5<AD1324:7;382394593:E353/8?1>91/37180491/3075



"#$%H$& S

| 1"HS%& (&H)"&(*+%,

" -&.%&8YD)12348%)+5)"8$.64+%7)+5)8)"+#&
| -$%& (&H)" &(*+%,

" O")H#&. Y&ED)12348%)+5)$"+3$".)&#.87

"2 H&.Y0&E)yQ) 12348%)+5)+2(+$".)&#.&7)

<
>

| 9"#&.%8&&)+5)<)$7
| :20#&.%&&)+5)=)$

D68()$7)(68)+2()#8.%&&)+



"H$%68&" (&)%) +,%

I"HE 1

T SHY&" )+, (% SY) /"G .0"#"0,12,/3,")"+,(%.3,0W,E, v, 5"
0238 % &HH #/6"t=v, #/6"4v V., 5"#(,",67,0"./ES

" O SHYRYS [+, %8, (" H (") (,$,%.%.)/0") " H"+,(%,-8

0,")$"1+, 1"9"+,(%,1.02,)$"1+, '0*"+,(%,-" S."%&,(,"

0"H#"$H%&" (KoY

| HS&+3HS &, "Y0) Yol "125<, ("), 67, 0" I"H SHY% &

| 43524 YoH&IMHR., "$HU&"<,%=, /"%=)"+,(%.3,0"=.%&"%&

0&)(%,0%"$#%&"; IT%&

6%)+,1"9"SHYO&" =&, (4l #/6"V, #(,"%&,"OH#*,



"H$%68&" (&)%) +,%

9-.)2 #7:7<*

9-)2,3+04,",.0,$ 7:7<*

I ()*+*,-+*,./0,1-.)2,3+04,",.0,$
| 5)67),62,.)*,2)0+.*2.,1-.)8



"HHSY8S' (%" )" HSHE+

| I"HHS%&S (%0")F HSHE A HSY0"8I6™ () Yo+ -%&™S. " 4C
+96.-$./0%")+(1"(2%"2(3%" (".2('$%+

| &-"H#.10(%"H#HSYES (%" ) HSHEHSY" &Y™ () Yo+, %%«
'$." 496" +9%.-$./0%")+(1" (2% %+ %4 (" 2('$Y%o+",2"."
3,4%-'%3"5+.6$7

| USRS (-1%21"82"923 +%6-'%3"5+.6$",&"-(22%-'%
)'%*%+:"6. +" ()" %+ -%&" &"-(22%-'%3"/:"."6.'S

| &-"H#.10(%"HHSY%&S'(.-1*08"3,+%-'%3"5+.6$": $%+%"
00" %+ ,-%&" +%"+%.-$./0%")+(1"%.-$" ('$%o+



"HHSY8S (%" ) HSH& +

"+../-0/1,-+23+.1.04,:.,., "+../-0/1,-+23+./.04,..,;,
5.1:6/-0/1,76;3< 1:6/-0/1,76;3<

)*+,-+../-0/1,-+23+./.04 (+56,406+.789,-+../-0/1,-+23+./.04



"HB%&" () H+(,-(/&"0+

1,2"##(1&"'0 1"H#S"%$& ()*+)&", (#-."1.)()"#00"
1)(+*)2"#()"$)',. 34(2" 45" )t "4+ )("
3%"&/)%)H(./&ME" (#-." G=(V,E) 1.42)"1)(+)6"2)+"2"
&'1'8)&"$+A4"+4"2)+QFER."S 206*. "+ #+"54(")1)(;"
)&,)"<UV=""ETU 2BV, #HE&Y "2 SV,

A% IHS)HE(&S*S' VB JBITR! () +)&" (#-."+ #+" #2"$4"
*;*0)2

BIHA">" (#-."1.) ") 1) ;" ("45" 1) (+'%) 2" #()"
A$P)*+)&"3; " #"%$'?%)"2' @-0)"-#+.




"H#$%&.(

| 1"#$%&'GO£V,0B0)"%")*+#$%&" ,-"%"#$H6&V, E)
(-VO V.VA)"%")*+)/0", N 1"%2B0D E4

| 5(6/2"%")*+)/IOVO® VIGO=(VO,EQ6")*+#$%&"
)*+" -+ +8VQf EG{(u,v)" E; u,v" VO

Lo/ (")) +#H$% &% 23")*+2/0:,$<"
(20/$="%2#/%+:8

| >*+#$%&")":/"?*)0")%: @

" A8=;/7"&%0'7"=,22/=0/3"=,B&,2/20




"HES%& () %+(-. (1% (/& " 0+*#

| I"HS%&()* &, +HS"-
| HE ()&, HHS



"HEY &) " +&, +#$"-',.1/01

| 1"#$%&'&()*+&=(V,E) '%,& &-./)0$8#$) 1%PR8A58&
$2*6.)$-& 1.&
" 7"%,&$#$)88&#$)1$2&1+'1&"-&)$'0+'36$&7).:&
" 15-81+$8&+.)1$-18&*'1+&6$%(1+8F)L:&'66&)$'0+'96&
#3$)1"0%-
| 3458%$2%6.)$-&'66&#$)1"0$-&'1&'&*)1"0/6")&,"-1'%0%
0$7.)$&1+$&%%$21
" 5.&"18/%"7.):68&'00%--$-&'668#%$)1"0$-&'0).--&1+$8<9)$’,
1+$&7).%1"$)



"HE%& ()* +&(+H#S", ($-./"*&'O(+1#&,

| I"HSO0&&H (H)SHH#)+,"-#* #(/)/#-)012)10"-
" 340""#/00/+-5H2* &I H(%-) 2UB#,0" ("2"--+01&,
" T#H81"1"6#81"1"E 1-"(#.*0#(*%'9#)4"#)0/:"0-/&#* #*("-#H%'#
[#.%0-)#%"#.9%0-)#*1)#+0("0
| *&FOSHTH*("H%-#$4%)"6#<&/2=#*0#90/+
" 14%)"5#/-#+")#1'(%-2*"0"(
" >&I2=5HI&EH YA O-HAL H<" H(%-2%"0"
" DO H Y QA<HO-H@ HEF VAL < (Yo- 250" (#
| A% 2" H="" -#)0/2=H* #)A"H-4%0)"- )1, /) AH&." ) A#
| BO"("2"--*0#Yo-#1-"(#)*#,0%(12"#) 4" #,[) A#



"HEY6& (V¥ +&(+HS",'($-./"*&'0

1:
2
3
4.
o:
6:
7
8
9

10:
11:

procedure BFS(G,s)
for each vertexau! V(G)\{ s} do
color[u]=WHITE
I [u]=NIL
diu] ="
end for
color[s]|=GRAY
dis| =0
I [s]=NIL
Q=+#
PushQ, s)

13: while Q $ #do

14: u=PopQ)

15: for eachv ! Ad [u] do

16: if color[v]==WHITE then
17: color[v]=GRAY

18: div] = dlu]+1

19: l[v]=u

20: PushQ, v)

21: end if

22: end for

23: color[u]=BLACK

24: end while
25: end procedure
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1: procedure DFS(G)

2 for each vertexi! V(G) do
3 color[u]=WHITE

4: I [u]=NIL

5 end for

6 time=0

7 for each vertexa! V(G) do
8 DFS-VIST(u)

9: end for

10: end procedure
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procedure DFS-VISIT()

color[u]=GRAY
time=time+1
d[u]=time
for each vertex in Adj(u) do
If color[v]J=WHITE then
l[v]=u
DFS-VISIT(v)
end if
end for
color[u]=BLACK
time=time+1
flu]=time

14: end procedure




U ()RS ) S+ _

$%&'(%0)*+,- $%&'(%)*+,2 $9%8&'(%)*+,3
" ! #o ! #o" ! #
$%&' (%)*+ 4 $%&' %)*+ 5 $%& (%)*+ 6

mmm



SRS (L), R+ ]

/012304567 0123045678 /0123045679




4590 & Vo () + -

| 1"#$%&'%()*+,-,)$").$-/+%&,)$/&)0,&")-1)/&2/&,& -)
$")$'$*(3&)4/$25,

| 6&7++-+1')17)2%$-5,8)%(%*&,8)%1"&%-&")%1.21'&
| 9/&%$"-5:7+/,-),&$/%5

| 6&2-57+/,-),&%$/%5



"HEY8" (&) -+

| 1'HE%& (H%S$) +$,- *#.1%S)
I "B /$-%&" &F0'-
| 0122/$/"##)-13*%2*A%5/('5,$*" [#6%$73



"HE68'B(&)%%)+*,&)-JHE. $-*8%+)"$(&

"H$%&
S+

1123442*50&6$1&/%'7%E&H (' 7%&. T#/841.+%+9#+%+1&6'46.$21+":7.1(0



"#3"%&3'#()"

Nucleus

Nucleolus Nucleopore

Ribosomes

Rough Cytoplasm
Endoplasmic
Reticulum Mitochondrion
Lysosomes
Smooth
Endoplasmic
Reticulum
Golgi Body
Microtubule

Centrioles
Animal cell

""#SYRE.&'()*+,)'(+-%./+00123%4*5)6'78,945,<



"HS%&HS (") (#)$

| I"#$%& ' (#)*+,""+-.+'/-01123
| A'(#)*+,"+-.+'/-04123
" 5"66")7"&-412-084123
| 5.9"6-:84#;")6
" 1#) <#)7-412-0+412 3
| =&#;")6
I 5".(#,","6
| >?' "-112-'6-8#6;,%-6;.;'+@-412@-:&#;")6@-
8",.(#,";"6-+?2.)7"-(";A")-+",,-:%:"6@-;'66*"6@-
"B'&#)8");.,-+#)/";'#)6



"HSY6& (H)*+, " +-.+'/-01123

DNA the Molecule of Life % ™

" chromosomes
gene

"#$%& ()" &*+%&,-.&/0"#1&2%1)"%&3()$(#"
+**4566778)(198%):6+3"!;



1"#3%E&S'S()*+,-$.-,%/",$0),-/*, -

|0-*<5"123*"75"

L 1"HS%& (#)*+,-#.5/-0"#*" 1#23*"45-#6354 7#
15-408,3,1#9:;#+0<,4=<#>*-#/?0#-/3*"1-#
*33*"' @, 1#5"#*#10=A<,#>,<5B

I C>5-#7*-#D0--5A<#/>30=CE3#R 3G 3*4/50"#
1*#G30+#H*=354 #.5<75"-#*"1#10-*<5"1#23*

>[[DIKK???L4>,+>,35/*@,L03@K15-408,3K80:3:834,-K4>,+5-/38'M5-/03FK/>,+,-KA50+0<,4=<,-K1"*K?*/Hd35475< 75/ 3*"7<5*-DB




"#$%&' ()%

"HSY&S $()*+ -

| 1),()8&-0$)1$.-(-'2%34$56-,%5*$73%28$5 4% &' () %*

| "75%)2060-

| >)7.$375%)2%0-&$,'?-$!"#

<6)&(6'2-$

E'&-

" 1052.)4-3$5)32'%3%34$8'&-

" 9$5'.8)3$&74".:$0-);+.%8)&-

" <6)&(6'2-$4.)7( F74,

" <6)&(6'2- 6+0.):+$8)30&$5)33-52$26-
375*-)2%0-&

G+0.);+

" '0-3%3-$@#AB3$5+2)&%3-$@/AB$47'3%3-$@CA$'30$26+



"H#$%8& ()% $&*)$+,-)$. (/0&$'1$20$'(320/%

| HES HOOHE () $r+ H-. H
| JO1$("#$'23+%0*0( +2$2#H#EHES(+$*04H#$02$+9%6502' 1+

| 6+.7, #8(%02&8#&2#43AB("#$689%*+,#-. #$:%+;'&#1$1(07",' <4
0t #2(1$#%%+%1$'2$-+:)'25

"+ 2#$1(%028$"01%0,,$("#$'23+%*0('+2$



"#3%5&$%'&

| I"#$%&H (1#)* #+,#)-.+,/01#/0#
21312&2#45#] $)#/,2/3/24+"#
"#$%3$&$%'&

| 6+7%#7%-)1)0)1&H/0#-&+""8Ht+ ey

1)"&74"& S

| 8-& $H)- +, JOLO#YO+BEH 2 Gt
uar — [y $

A419&-0#)*#7%-)1)0)1&0 e

Q/ f@ .

R =

1+.&#%-)1#,<.&,)1&<.)3

2%~(Po,)
)@4

ooooooooooooo



"H#$% & (&)*+)$*+$,-./0&1*+

EB At the simplest level, chromatin DNA double helix

is a double-stranded helical
structure of DNA.

2 nm
A
EA DNA is complexed ER Each nucleosome consists of K3 A chromatosome consists
with histones to eight histone proteins around of a nucleosome plus the
form nucleosomes. which the DNA wraps 1.65 times. H1 histone.
Histone HI
'_/
Nucleosome core of — ¢ 2=
eight histone molecules =
11T nm
& .. .that forms loops averaging Chromatosome —__
300 nm in length. ER The nuclecsomes fold up to
produce a 30-nm fiber...
300 nm
30 nm
AN
KB The 300-nm fibers are
compressed and folded to N = =
250-nm-wide fiber produce a 250-nm-wide fiber. EB Tight coiling of the 250-nm
>\ \e— fiber produces the chromatid
p s‘ A - : - of a chromosome.
B FoE g b B BNE- B & [N AW AW ALY O A PNy
I 2% £ & [ & 5 ¥ £ £ 5L i T ) . 7 : T

700 nm e 1400 nm
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Alanine
Arginine
Aspartic Acid
Asparagine
Cysteine
Glutamic Acid
Glutamine
Glycine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Proline
Serine
Threonine
Tryptophan
Tyrosine
Valine

"HS% & H()

Ala
Arg
Asp
Asn
Cys
Glu
Gln
Gly
His
lle
Leu
Lys
Met
Phe
Pro
Ser
Thr
Trp
Tyr
Val

< <sH0wITTMZTAXC-rTIEOMOZOUIDD>



"HSUH&H ()$)*+H, S #) (| (#-$"*0$1234$
(-$'56&-76'H+$(&*$.55#(&

Second letter

U C A G
Uuuy ] ' UAU : UGU u
Ulc . i | UAC | Tyrosine uGC | Cysteine | ¢
alanine uccC : _
ud uca | Perine ' | |
UUA Lelicing UCG UAA | Stop coden : UGA :Stop codon| A
UuG UAG Stop codon| | UGG Tryptophan G

- cuu ccu | CAU | idine || CGU U

O W Ve | €CC | prolin hoeas C6C | Argind .

b cua | Leudine cca | Proline v . CGA [OMinine . kg

Q CuG €CG | cAG | Glutamine | | CGG

— 5; G

= AUU | AAU .1l AGu . U

- AUC |Isoleucine ?\Etc) | AAc | THRRIRIINEE | 5 e | SREON C

e LA AUA EETE Threonine | :

(8 Methionine; | ACA LAAA | AGA s A
TAUG | initiation | | ACG | AAG | Lysine AGG | Arginine |
bfebebfefatels codon :

GUU GCu | GAU | Aspartic || GGu b

GUC . GCC : | GAC | acid GGC : C
G Valine Alanine s Glycine

GUA GCA | GAA | ¢ : GGA A

GUG GCG | GAG i e || aee i

" S& &)Y + H -



"#3%&" () *+"+,(-./,$0+%"-" (-%"
+,(-. 1(+9$"-




"HE%8, (#")

| H$$%6" &S ()$ Yo+, H+YoH-"00" % +H$Y+&%6$/0/.1%6*2
" 3+ -A4%*) 1#-*4%5H+
| 6-&7)(+%08&-%6%)8*+-H#+%&5%oH% " +#B8&S$/ (%6 9-&(***



"HEY8" (&) -+

| I"H$%& (H%$)+$,- #./%S)
| 0%1/('1/2*%3*143/
|- ()&)+0.%8&"&1"$.235#(&/.) 4" (5%



"HSY& ()" S K&+, -+, [) 0¥ 1 204"
+*3)"4&

!ll#$%&l($&)*ll+ll,*_l+&.ll+$_/+$%
| 0$1$%28&3("4$*1%28&.$4')" $H4$%2&

5#,$%8&($3($%$14&*14$(-4*"18)$A6$S1&."+$-/+$%
7'18&#*99$($148483$%&"98.."+$-/+'(&1$46"(:%6&S;*
<=$8&>'(8&)'V$H&/3"184=3& 1 "#$& 1HESH, $8Y6S. 14



"HBV8 " () <ttt "< [+H)*"0,$-) 15"2%

4)&,6F)9G'9(,+/&F'()6+

e, Iy ==

HIL } DE

I HI)"F",=+69#,",=+-"9#:"";+#)&G:

! I(;"6‘J+456+&’;+4&)#"'+#"’"6 n 0 1\ m " (o) 1

| K#'6J+L+)"#$%& "6+EMB+'NG)'669(,+ | #3%&()*, .'..(.)'+(/+!#$./&§‘ |
%"0"% 123+456+7#)",+8+%9#:'+)";<=++131>+

?8)H&6+& @ &,'9%SRBBC



"HEYO&) " HSY0& &'V "+, S&H <V S-#" /

| 728&#'3('89):")1#):")210%)
4'8<=("8)<#"0=

| >18'%?)@#1('&2%

| A8<'%?)@#1(&2)6)0=;%&3"**;)
&2(#'3(%)4&(=)0#1('&2)/

A Y6 &() "<+) .

P d F > s /’!{/777/// &\‘)&j:/({"!!.‘/ M‘\“‘d\"!\:‘\%. \o’o
AU PPN R A
4 : R
/. o) o)
; 2

["%()0#1('&2)&2(‘#"'3(&12)2'(41#5



"HS& SH () +,-.

L#,/012%

RY

Babal
w
~

O

H~

Cytohesingy¥ a1

Activators ’ \
1. w-CD3 ’ - Raf
2. a-CD28
3. ICAM-2
4. PMA

5. p2cAMP N

Mek1/2),
9

l

N\
Erk1/2)

MAPKKK MAPKKK
Inhibitors
6. G06976 l ‘ l'
7. AKT inh MEK4/7 MEK3/6
8. Psitect
9.U0126 l \ l
10. LY294002 JNK | p38

I 5+2,#0,6&72"/$
I 816,%9&:-;<=,%&"-6&10%$,2&/210

+-%

I :167,%9&:-,<=,&>&=16+?+,%&/21(

,+-&@

I"HSYIRHSIBE))* &I+, -#,&



"HE%& () +"#,&-./

3(450")

| ——
—_—

I GALACTOSE METABOLISM

(o)

2"%#1'/&%")]

1139
L= 2-Dehydro-3-deoxy- 2-Dehydro-3-deoxy-
-galactonate D-galactonate-6P
- FYRES R )
D-Galac tono- D-Galactonate
1 4-lactone UDPgluiDi _________

@-D-Glucos-1P

— —=| Nuckeotide sugars
7 metabolism

—f

241123

Pentose and
glucuronate
interconversions

4

O:
UDPgalactoss

Lactose

o

D-Sorbitol
32122} ™0
Epimelibiose

] OD-Galactose

D-Mannos o—{32.122 O D-Galactose
2 O D-Gala 1=6D-Galar 1 O-(32.1.20
St —6D-Glucose D-Galéx 156D-Glugage O D-Clucose

O -

Glyverol o D-Galactose
Lactose
(extrace lular) 3 - -
Lactoge-6'P D-Galactose-6P
1 32123 32185 - 53..26 -/
M55 el
119913 32123 O 3-D-Glusose
— 3-Ketwlactos
3-Keto- 8-D-galactos: oxs»D-camme
Galactitol
11116 O
D-Tagatose
Galactinl-1P
271 -

2

O
D-myo-Inositol

32122 O
Melibiitol

OD-Galactose
o OD-Glucose
o-D- 4y
Glucose
o
Galactinol
OD-Fructose

41221

| <}— — — — O D-Glyreraldehyde-3P

? D-Tagatose-1 P2

¥ D-Tagatose-6P

7(,"&8-%"+ 89#:-
") <*2"Yo# 1!/ & S (450"
3+8")<*3(450")*2*#(+*;¥)-#I"H#*
$'0:'=(+

63..

"HEY6&'()4H)) SEHY"+* &HHSY')" 0"%#1'/8)0




"HSY6& VoS () &SUHHH S+ -

Step 1:
1/%/2"3&"%2/4532"$%6& 78&29/&:9/%%$2;:/8$&&nerate double mutant
<$,=>/&’?,25%2&"@&@"A%"8"35%2>;&<"88/4£%

acc%aromyces cerevisiae

295%&/539R5% 28>$%0/ _
Mating — —x
*
— *—
Query strain Deletion library

Step 2:
O__® Score phenotype and identify interactions

Colony 1:98 pixels

Report :
Colony 2:99 p!xels
BY6<"4/32/<&A45:9 ol 419 e
C$</@ 6&1/%/@& Measure colony size

D<A/@6&1/%/2"3&"%2/4532"$%&=/2E//%&
F./4;&AI%/&G&5%<&A/%/&1

"HSYRHSIB))* &+ Y0%6&../0-&1/%)2



"H#HSY%SE ()< S+ (,H(&S'-,%.+

! "'#$%& ()*+,-./0%
"#$%&" () *$#+,"-.[+#)*"0,5-) 1*"29688%F,+/'&,%.*F$) 1 +,-++*)
[+23(',./#)4].,+%*$)5,/*$&/%4,%.%)6'&, ./1$T7) *8)2+*+$
" A4S H)-'S 9)%*,+'&,%.%8) . *2) 4. +%*S
"6 SH#+'S.,$-)1*"298)4/.,+%#/.,+%*)*8)4/.,+%*$:'(():.(+&3(+)
%%, +'&,%.%$),.)/+(#)$%2*($)6/.:).3,$%8+),"+)&+((),.),"+)*3&(+3$
| <3*& %.*'()*+,-.J0$
7-)#8*+'89)/+'&,%.*9$),"[.32")-"%&")+*=#:+$)&.*>+/,)$31%$,/',+$)
)4/.83&,%
' 0-$-)'& 9)%*,+/'&,%.%$)" 1. *2) 2+*+$)-"%&")-"+"$%' /%051
' 2$'35%4/.838+)")$%2* V6% &, ) A" +*. #4+),"*)-"+81"4"1/566)(
*$%'/%0%$1




| "HSYEE ()< +H,-+.1,'Vo,¥* *-['H)* Yo *-/
06)#0)1,1(+'$1'-'2$32(2/).320.(‘#-11,/

SYSTEMWIDE COMPONENT - oM = . v DEIDHY

Transcriptome Information fluxes through
- " | o ® signaling and regulatory networks
Data MiNING ee— I(if;"r:&f):::‘t‘x::n of ® Qe‘\“\en\a\ data @

o <
é"‘)

BIoINfOrMatics weteedp |dentification of

L= interactions ® ® ﬂ
ﬁ d Modeling Prediction Material fluxes through
metabolic networks
) Identification of ® o
Modeling interaction types ./ t J
@ e

: k @ &
N Quantification of .\()- o 4

interactions

" $%&H()*Yo++,-%.)/#-0#1%00()2-BBLFH 00 $3-#03#)899:



"#"'$"%&™

| I"HS9%&()*"S+, -.'(1/011"#2(34%0& (5" &HED 7Y (4
+&2(*+H#1Y83.6%0, Yok "BHSY& (#) %6 *#%*+ - %S ). /0
0&2(%2040"&..(::<#+6//(-0?*%#(82@:+40"&'(9AAB.

| C&AH"2@:4"#D(/%; 4@#Y%(1#"S(C&AH"2@:40"& (4" (
E0"0&1"#$+40;,'(E:CF!3(GHI



