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A Fast Grid Layout Algorithm for Automatic Drawing
Complex Metabolic Network

HE Sheng1,2,3, MEI Juan'?, SHI Gui-yang"?, WANG Zheng-xiang?, LI Wei-jiang"'?
(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China; 2. Key Laboratory of Industrial Biotech-
nology, Ministry of Education, Wuxi 214123, China; 3. School of Computer Science, Jiangsu Teachers University
of Technology, Changzhou 213001, China)

Abstract; Describing topological relationships between large amounts of metabolites, the
metabolic networks are abstract, high-dimensional data. Efficient visualization algorithm is
necessary to aid human analyses of such complex data. Developed in recent years, grid layout
exhibits good features in automatic drawing of metabolic networks and thus attracts increasing
interests. A main challenge of grid layout algorithms is to decrease the high computational cost to
satisty the requirement of fast, nearly real-time network drawing. A fast grid layout algorithm
using neighborhood-test search and re-optimization-after-perturbation strategies were proposed.
The new algorithm could produce high-quality layouts in a few seconds for typical large-scale
metabolic networks and was suitable for more versatile applications for visual analysis of
metabolic networks.
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0,otherwise. :
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39 if M;-l) > 0;

1, if M;” =0 and M® > 0;
w, =20, if M =0 and M,”’ > 0;

—1, if M® =0 and M{® > 0;

— 2, otherwise
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Algorithm, FastGridLayout(R,n,p)
1. R < a random layout
2, R, < R, f,.. < LocalMin(R
3. repeat n times
4, R < Perturb(R, p)
5. feu < LocalMin(R")
6. if fuw < fomin!

7. fuin < L Ruin < R .R<FR

8 }

9, else R< R,
10. end repeat
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Algorithm. LocalMin(R)

// R is the input layout; when exiting,R is
the optimized layout.

1. fain < f(R)

2. repeat {

3. for each node a{

4 for each vacant neighboring point p of
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5 if f(TLR) < fonf
6. Sfan < f(T,R)s R« T,R
7. }
8 }
9. }

10. until f_,, no longer changes

11. return f,;,
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Algorithm. Perturb(R, p)

1. for each node q in R{

2. &< a(0,1)-random number
3. if &< p{
4, move a to a randomly chosen neighboring

vacant point
5. )

6. }

7. return R

HERHEE p, KKILHRPRENT AU
GEREREREREILICLE, MRENE & — »,
TRBEHPHY K -V EENZE TR, b
g HENER.

HHHAC RV EREXETRR. B5E,
FIATHZBE p. A TR MW HRRETF L—
KEXRANBRERR(E—KOBRERR, K
R p RUEEBRRFE MEAFBREEANR
WEHH R ERER QR ERREAUBRE.p B/, F
REUBEHNOTRERD ERRBBEHHRE L
— WK 18 35 75 J5) 22 B /1N X IR B9 AR R R B ik
FHiciZE A MEEBEESBANR B fr R
B R/ 48 BT 18 R 7 S A 76 R B0 T BE A R
.o B, WRMBENMAIRRRA, LIEHTAH
REERIVBERRENRK, iCiZEBRE;
BRER p =1 MERERHIB S, AT R
EZ58H . SN TLREBANMENERENR.p
BAKNEGBARIR/AN, T KK &R ES ER
AR PRERFER (LR KiEiZ, B
REEEWTEMELRRY,pBMHEO0.3~0.7
ERBHEEBRFOFANBIARTNAERER. K

LLIATEBER BIMVAEEHEERERS
BmkELREE EIEREFTREHEH, K
K2R shE K.

3 XBR4X

ARERFRAMHRBMEREEDH KEGG £ £
MHBRENE ST, XHTF http://www. ge-
nome. jp/kegg/pathway/map/map00400. html, &0
& 1 Pin 3t 257 %, 289 &l

1 HRBEZBEAWMEOREMSE
Tab.1 The metabolic network composing of metabolic path-

ways

RifigR TR fREYS
P H EHEER
PHENYLALANINE  TYROSINE ,, -
TRYPTOPHAN BIOSYNTHESIS
TYROSINE METABOLISM 88 [ )
ALKALOID BIOSYNTHESIS—1 50 .
ALKALOID BIOSYNYHESIS—II 45 o
PHENYLALANINE METABOLISM 39 X 3
PUROMYCIN BIOSYNTHESIS 11 ‘
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6, if M’ > 0;

2, if M" =0 and M;” > 0;
wy; =J—1, if M;? =0 and M;® > 0;

—1, if My’ =0 and M}’ > 0;
—1, otherwise
3.3 EITER
ELERSBFELT B W # B % T 18 17
[l & 5~10 s(windows XP, jy# 1 GB,CPU 1. 66
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Fig.1 The layout result of fast grid algorithm
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