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TABLE 3.1 A Simplified DT Illustrating the
Relationship of the Gene-Expression Profiles of Three

Genes to the Presence or Absence of Phospholipidosis
Induced by Eight Hypothetical Molecules®

Mol gene-1 gene-2 gene-3 p
1 <N | | -+
2 u J 1 o
3 u L T -+
4 ™ ™ 4 +
5 u <+ 4~ o
6 N o | ] o
7 - N ) +
8 - D 7 T o

Phan tich biéu hién ctia p dwa trén cac biéu hién ctia
{gen-1, gen-2,gen-3}-> Luat (tri thirc)



g Détv\é,n\&‘éltié'p) .

Loai bé gen khong anh huwédng dén biéu
hién ctia p (néu co)

Rut trich cac luat

Ung dung (ra quyét dinh)
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1. Gidi thiéu

2. Bang quyét dinh

3. Ly thuyét tap tho

4. Vidu

5. Rut trich luat

6. Biéu hién gene do tac dung ctia thu6c va biéu hién
Phospholipit trén té bao ung thw gan HEPG2
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1. Gioi thleu

« Mot khia canh quan trong ctia nghién ctru gen chtrc ning lién quan dén viéc xac dinh cac
moi quan hé gitta mic ¢ biéu hién cta cac gen va phan tng sinh hoc cu thé.

« V& van dé nay, mot sb nghién ctru da duoc tién hanh dé danh gid co so di truyén co ban
ctia phan mg té bao gay ra boi cac hoa chat khac nhau.

Cac dit liéu tir nghién ctru nay co thé dugc biéu dién dudi
dang mot bang quyét dinh (DT)

Vi s0 luong gen thuong duge xét dén cd xu hudng kha 16n,
no gay kho khan cho viéc xac dinh céc tap con tbi thiéu cta
cac gen chiu trach nhiém cho mot phan ing té bao (?)
(cellular response) hoac chirc ning sinh hoc.



1. Gidi thiéu e

Ly thuyét tap tho (RST): la cong cu hiru hiéu xt¥ ly cac
dir liéu rovi rac dang bang quyét dinh(DT)

RST cung cap cac tha tuc tinh toan dé xac dinh cac tap
con nho nhat ctia cac thudc tinh, duy tri cac moéi quan
hé quan trong dé ho trg’ qua trinh sinh cdc luat don
gian.



=
2. Bang quyét dinh

TABLE 3.1 A Simplified DT Illustrating the
Relationship of the Gene-Expression Profiles of Three
Genes to the Presence or Absence of Phospholipidosis
Induced by Eight Hypothetical Molecules®

Mol gene-1 gene-2 gene-3 e,
1 4 - - -+
2 - <+ ™ o
3 . - ™ b o
4 ™ ™ ™ +
5 ] N s o
6 ™ . - o
7 . ™ ™ -+
8 - L ™ o

*Up regulated genes are indicated by a upwards arrow (), down

regulated genes by a downward arrow (W), and normally expressed
genes by a filled square (). Phospholipidosis p i1s indicated by a

plus (<) if it occurs and an open circle (@) if it does not occur.
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3. Ly thuyeét tap tho
Cac hang (rows): tap cac doi twong  x={x.x,....x,}
Cac cot (columns) : tadp cac thudc tinh A={a.a,.....a,}

Trong bang quyét dinh A=CuD.
Dwa vao tap con 4, cda A ta co sw phan 1op caa X theo

Ag

A X —X(A)={ X[ X, X} (3.2.7)

Tap xap xi dwdi cta tap con S ctia X theo 4,

AS={xe X|x%cS, (=12,..,0} (3.2.10)
Tap xap xi trén ctia tap con S ctia X theo 4,
AS={xe X|X*nS=2@, (=12,...0} (3.2.11)

Bién ctia S theo 4, 1a B,(S)=AS—-A,S.



! 3. Ly thuyét tap tho e




%chinh xac va chat lwong cua phan 1&p

Theo cong thirc (3.2.7) ta co

AXA)={AXMAXN.  LAXY] (3.2.15)
va  AXA)={AXMAXM..  AXN] (3.2.16)

la ho cac lop xap xi trén va dwi ctia X dwra theo phan
hoach X@A)
Do chinh xac

Y " Card(A,X}")

Acc[X(A,)] = = (3.2.17)
Y Card(A X}
Chat lwgng
Q A
Card(A, X%
Qual[X(A,)] = 2, Card(AX, ). (3.2.18)

Card(X)



4.Vidu
TABLE 3.1 A Simplified DT Illustrating the
Relationship of the Gene-Expression Profiles of Three

Genes to the Presence or Absence of Phospholipidosis
Induced by Eight Hypothetical Molecules®

Mol gene-1 gene-2 gene-3 p
1 <) | | +
2 m N A o
3 u | A +
4 () () ‘) +
5 n 7 A o
6 N | | o
7 u AN L) +
8 u 7 A (o]

“Up regulated genes are indicated by a upwards arrow (4\), down
regulated genes by a downward arrow (W), and normally expressed
genes by a filled square (M). Phospholipidosis p is indicated by a
plus (4) if it occurs and an open circle () if it does not occur.
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~~ 4.1 Phan tich bang 3.1

D6i twong (rows) Mol={1,2,3,4,5,6,7,8}
Thu@c tinh dk (Column) G={gene-1, gene-2, gene-3}
Phan 1&p theo cac thudc tinh diéu kién
X(G) ={X/. X7 . X7, X, X7 }
ta co bang 3.2
Phan 1&p theo thudc tinh quyét dinh (biéu hién ctia p)
X(D)={x},x?}
ta c6 bang 3.3



4.2 Phan I&p bang 3.1 theo thudc tinh dk

TABLE 3.2 The DT Derived from the Data Given in Table 3.1
with the Five Indiscernibility Classes X', X;, X, X;, and X?
Induced by the Set of Condition Attributes
G={gene-1,gene-2,gene-3}.

Class Mol gene-1 gene-2 gene-3 p
X! l A u N +
6 A u | 0
Xy 2 u 2 A o
5 ] v A o
8 ] ¥ A o
X?¢ 3 u u ~ +
X0 4 o) A A +
X¢ 7 . 0 0 +
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/ﬁPhén |&p bang 3.1 theo thudc tinh qd

TABLE 3.3 The DT Obtained from the Data Given in
Table 3.1 with the Two Indiscernibility Classes X,” and
X f Induced by the Decision Attribute Phospholipidosis p

Class Mol gene-1 gene-2 gene-3 p

X, 1 A _ _ +
3 u u A +
4 <) ‘) <) +
7 u A L +
X7 2 | 2 A o
5 [ 8 7 ey o
6 A _ = o
8 u 8 2 p (o’




N,

4 Biéu hién gene
X?(yes) X (no)

* D6 chinh xac phan 1&p Acc[X(D)]=0.60
* Chat lwgng phan lép Qual[X(D)]=0.75



— 4.5 Thudc tinh du thua

Thudc tinh dw thtra la thudc tinh khong anh hwéng
dén qua trinh phan l&p ctia bang quyét dinh

Trong bang qd 3.1 thi gen-3 la dw thira. Tap {gen-1, gen-
2} tao thanh cac C-rut gon va D-rut gon.

Cac tap {gen-1,gen-3}, {gen-2, gen-3} khong tao thanh
cac C-rut gon va D-rut gon.




5. Réttrich luat __—=
/ .
Luat (R) c6é dang If A then B

Do {gen-1, gen-2} la tap rat gon duy nhat nén rut trich
luat ta dwa vao tap thudc tinh nay.

TABLE 3.5 Rules Generated from the Example Presented in Sections 3.2.3-3.2.5

Rules Support
Rule-1 IF (gene-2, ~l') THEN (phospholipidosis, ©) 3
Rule-2 [F (gene-2, A\) THEN (phospholipidosis, %) 2
Rule-3 [F (gene-1,4N) AND (gene-2, W) 1
THEN (phospholipidosis, %) OR (phospholipidosis, ©)
Rule-4 [F (gene-1, M) AND (gene-2, ) l

THEN (phospholipidosis, %)




A

5. Rut trich luat (tiep)

Clss Mol genel  gened ~ gened )
I L
f A 1m0
A N R AR S
N (R Y S
N R A S
I N B
A N Y
A

Rules Support
Rule-] [F (gene-2, 'b) THEN (phospholipidosis, 0) ]
Rille-2 IF (gene-2, A THEN (phospholipidosis, %) )
Rille-3 IF (gene-140) AND (gene-2, W) Ll
THEN (phosphalipidosis, %) OR (phospholipidosis, 0)
Rule4 IF (gene-1, ) AND (gene-2, ) l

THEN (phospholipidosis, %)



ﬂiéu hién gen-do tac'dung clia thuéc
va p trén té bao ung thu gan HEPG2

Ung dung ctia RST vao mot tap dit liéu thue té trén moi
quan hé gitra biéu hién gen do thudc t&i sy biéu hién ctia p
trén té bao ung thw gan [xem 20]
Phan &ng cta té bao HEPG2 duwa trén 30 loai thu6c (bang
3.6) voi sy thay doi mrc d6 biéu hién trén 17 gen (bang
3.8)
Két qua: 17 loai thudc chia vao 8 1&p 6 biéu hién P

13 loai thudc chia vao 5 1&'p khong c6 biéu hién p
Bang 3.7 liét ké cac tap hop cac gen danh dau 13 ung cur vién

ban dau dugc de xuat bdi Sawada et al. [20] cung véi ki hiéu
ctia gen, san pham gen, va cac chtrc ning sinh hoc.



TABLE 3.6 Thirty Drugs That Induce Changes in Gene Expression Levels That /
May or May Not Be Associated with the Onset of Phospholipidosis [20]*

Mol Drug Mol. Drug

No. Drug Class” Phospholipidosis® No. Drug Class" Phosphlipidosis®
1 Amitriptyline AD +++ 16 Loratidine Al +
2 Chlorcyclizine Al +++ 17 Pentamidine AF +
3 Fluoxetine AD +++ 18 Acetominophen NSAID -
4 Amiodarone TH ++ 19 Clarithromycin AB -
5 AY-9944 AC ++ 20 Disopyramide AA -
6  Chlorpromazine AD ++ 21 Erythromycin AB -
7 Imipramine AD ++ 22 Flecainide AA -
8 Perhexiline AG ++ 23 Haloperidol AP -
9 Tamoxifen AN ++ 24 Levofloxacin AB -
10 Clozapine AP ++ 25 Ofloxacin AB -
11 Sertraline AD ++ 26 Procamnamide AA -

12 Clomipramine AD + 27 Quinidine AA -
13 Thioridazine AP + 28 Sotatol AA -
14 Zimelindine AD + 29 Sulfamethazole AB —
15 Ketoconazole AF + 30 Sumatriptan MH -

“Note that the degree of phospholipidosis indicated by the number of plus signs (“+7) is not considered in
this work, only whether phospholipidosis is or is not induced by a given drug molecule. The minus sign
(*<") indicates that phospholipidosis did not occur.

"AA, antiarrhythmic; AB, antibiotic; AC, anticholesteric; AD, antidepressant; AF, antifungal; AG, antianginal;
Al antiinflammatory; AN, antineoplastic; AP, antipsychotic; MH, migraine headaches; TH, thyroid.

“The degree of phospholipidosis induced by a given drug is indicated by the number of pluses (*“+) in the
fourth and eighth columns.



; ang 3.7 liét ké céc tap hop céc gen danh dAu 13 ng ct¥ vién ban dau duoc dé
xuat béi Sawada et al. [20] cung v&i bieu twong cia ho gen, san pham gen, va
cac chirc nang sinh hoc.

TABLE 3.7 Candidate Marker Genes Proposed by Sawada et al. [20] and Their Gene Products.

Gene Gene Gene
No. Symbol Regulation® Gene Product Biological Function
1 ASAHI1 * ) N-acylsphingosine amidohydrolase Lipid metabolism/phospholipid degradation
(acid ceramidase) 1
2 MGC4171 % N Hypothetic protein MGC4171 Lipid metabolism/phospholipid degradation
3 LSS* N Lanosterol synthase Lipid metabolism/cholesterol biosynthesis
(2,3-oxidosqualene-lanosterol cyclase)
4 NROB2 N Nuclear receptor subfamily 0, group B, member 2 Lipid metabolism/regulation of cholesterol
biosynthesis
5) PHYH u Phytanoyl-CoA hydroxylase (Refsum disease) Lipid metabolism/fatty acid alpha-oxidation
6 FABP1 * L Fatty acid binding protein 1 (Liver) Lipid metabolism/fatty acid transport
7 INHBE N Activin beta E Cell cycle, proliferation, death
8 P8 * N P8 protein (candidate of metastasis 1) Cell cycle, proliferation, death
9 HPN * LA Hepsin (transmembrane protease, serine 1) Proteolysis and peptidolysis
10 SERPINA3 % N Serine (or cysteine) proteinase inhibiitor, clade A Endopeptidase inhibition
(alpha-1 antiproteinase, antitrypsin), member-3
11 ASNS u Asparagine synthase Miscellaneous
12 Cl10orf10 N Chromosome 10 open reading frame 10 Unknown/EST
13 FLJ10055 L\ Hypothetical protein FLI10055 Unknown/EST
14 FRCP1 % N Likely ortholog of mouse fibronectin type IlII repeat Unknown/EST
containing protein 1
15 API1S1 | Adaptor-related protein complex 1, sigma 1 subunit Golgi vesicle
16 SLC2A3 7 Solute carrier family 2 (facilitated glucose transporter), Transport
member 3
17 TAGLN * L 7 Transgelin Smooth muscle, cell specific cytoskeletal protein

Genes highlighted in gray were considered by Sawada et al. to be only weakly correlated with the presence of phospholipidosis. Genes marked by a star (%) were
determined in this work to be associated with the onset of phospholipidosis. See Table 3.8 for detailed expression data on all 17 genes.

aThe upward arrows (4) or downward arrows (W) correspond to genes that are primarily, but not exclusively, up regulated or down regulated, respectively. The filled
square (M) denotes a gene that is generally normally expressed.



TABLE 3.8 Fold Change Expression Values (“mRNA Scores™) of Candidate Phospholipidosis Marker Genes in Human Hematoma HepG2 Cells
Determined By Real Time PCR and Pathology Analysis [20]*"<

Mol Gene Number
No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Phospholipidosis
1 310 222 1.79 1.64 1.53 239 419 2.82 220 3.01 1.84 5.08 211 1.80 088 022 0.23 + 4+
2 3.23 243 298 246 067 262 1.68 1.85 297 2.23 1.41 324 247 296 074 0.20 0.30 + 44
3 6.55 1.34 3.51 2.70 1.37 280 361 240 239 1.73 1.68 308 193 215 039 009 020 + 4+
4 1.69 1.32 1.82 1.35 093 2.01 1.92 1.8 2115 1.17 1.16 1.12 156 1.07 0.64 0.35 0.56 ++4
5 4.71 1.63 478 271 073 3.16 0.89 .22 268 197 1.05 3.32 1.68 145 0.63 0.22 0.21 ++
6 1.29 1.74 199 1.20 1.69 256 2.72 251 1.70 194 1.39 295 190 1.70 1.19 0.43 0.65 ++
7 452 1.81 269 341 137 245 1.87 200 232 212 157 336 211 180 056 015 0.15 ++
8 3.12 1.93 310 209 060 249 1.17 142 222 250 146 255 198 342 065 022 026 ++
9 4.50 1.60 3.01 256 0.52 1.90 0.81 1.21 219 212 1.36 202 1.85 1.53 066 024 027 ++
10 2575 1.88 269 197 087 389 525 339 235 196 245 5.15 334 192 071 024 024 ++
11 3.08 1.94 391 1.79 262 414 519 388 307 269 256 444 238 3.49 1.01 0.14 0.37 Lok o
12 0.82 1.41 1.52 0.98 1.63 236 275 2.63 239 203 1.25 2.08 3.83 .46 061 063 0.78 +
13 1.36 1.32 203 0.77 l.e4 507 348 3.14 285 246 0091 202 5.79 1.57 0.63 038 046 +
14 2.91 .12 1.05 1.33 1.14 142 1797 152 1.74 195 1.58 2.67 224 1.71 1.05 0.70 0.59 +
15 1.47 1.53 433 236 145 530 3.09 259 271 237 340 229 224 195 1.04 048 071 +
16 1.23 1.57 154 163 1.20 1.58 221 1.81 1.52 1.83 223 079 142 1.12 1.11 046 044 +
17 093 0.73 0.52 1.83 094 0.15 10.7 4.89 250 212 7.72 288 1.82 249 093 050 0.68 +
18 .18 075 091 069 055 1.11 1.19 0.91 1.10 099 1.14 094 1.13 1.02 09 150 093 o
19 1.55 1.18 0.65 078 059 0.91 1.51 .10 096 139 1.02 093 148 1.00 079 086 086 o
20 1.82 1.21 1.14 0.63 1.04 1.02 1.18 1.39 1.12 099 083 090 094 0098 1.08 1.03 099 o
(contined)
(M mRNA Scores greater than 1.50 (m) mRNA Scores that lie between

(V) mRNA Scores less than 0.70 0.70 and 1.50
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TABLE 3.8 (Confinued)

€U tiep)

Mol Gene Number

No. | 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Phospholipidosis
21 090 0.86 087 090 077 073 08 084 087 085 [L.10 071 078 092 1.03 073 0.85 0
22 242 157 122 1.02 104 150 225 182 126 160 254 173 210 165 1.13 046 0.86 0
23 077 1.24 152 149 092 150 1001 150 143 131 1.25 138 132 093 095 04 052 0o
24 LIO 079 075 079 046 088 099 080 083 092 0.8 083 070 083 080 1.07 090 o}
25 117 077 078 081 075 075 079 074 072 082 067 079 08 068 079 094 074 0
26 0.86 1.08 09 074 067 100 0.8 091 108 09 08 098 178 073 087 088 085 0
27 143 120 130 1.03 077 138 L73 120 121 122 201 106 127 126 096 037 0.63 0
28 139 072 088 063 054 098 1.12 08 079 078 067 080 084 085 078 153 0.80 0
29 126 078 082 0.82 052 08 095 087 089 098 095 070 084 087 092 L11 099 0
30 135 099 123 0.63 084 101 112 105 L16 095 097 105 134 126 1.22 099 1.06 0

‘Cells shaded in dark gray represent over-expression of the gene (4\), uncolored cells represent normal expression of the gene (M), and cells colored light gray represent
under-expression of the gene ( ¥ ).

"See Table 3.6 and Table 3.7 for the names of the molecules and genes, respectively, listed in this table and text for further details.

‘Note that the degree of phospholipidosis indicated by the number of plus signs (“4") is not considered in this work, only whether phospholipidosis is or is not induced by a given

Y .t

drug molecule. The open circle (“Q”) indicates that phospholipidosis did not occur.
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6.2 Xac dinh muirc do biéeu hién gen

1 Determine D-reducts from DT
(Table 3.7 & Section 3.2)

L

2 Generate preliminary rules for
selected D-reducts (Section 3.3)

4

3 I Select the strongest rules (Section 3.3)

g

Simplify rules by removing
4 superfluous attribute values
(Tabkle 3.11 & Section 3.4)

&

5 Select the strongest rules
(Table 3.12 & Section 3.4)

s

6 Classify the most influential
genes (Section 3.4)

e

Rationalize influential
7 genes with underlying
biclogy (Section 3.4)

FIGURE 3.4 The process used in this work to identify gene expression levels associated
with drug-induced phospholipidosis in HepG?2 cells.



TABLE 3.9 The Set of 14 D-Reducts of Lengths L=1,3
Generated from the Data in Table 3.8

=

D-reducts, Dp

0 =1 O hn B b =

Y S S w—y
s L R = O D

| gene-9 |

| gene-6, gene-8, gene-17 |
| gene-2, gene-6, gene-12 |
| gene-2, gene-3, gene-8 }

| gene-6, gene-14, gene-17 }
| gene-1, gene-6, gene-17 |
| gene-1, gene-10, gene-17 }
| gene-1, gene-8, gene-17 |}
| gene-2, gene-6, gene-10 }
| gene-6, gene-10, gene-17 }
| gene-2, gene-6, gene-8 }

| gene-2, gene-6, gene-14 |
| gene-6, gene-13, gene-17 }
| gene-6, gene-12, gene-17 }

xP=x\" =1{12,...17}

Length, L

a1l Tl L o i o L Lo L L L Ll =

X =x" ={189,...,30}



Budrc 2. Cac luat ban dau

/
TABLE 3.10 Eleven Top Rules Describing the Relationship of Gene-Expression Lewvels

= to Drug-Induced Phospholipidosis in Hepatoma Hep G2 Cells®

-

Rule LLHS RHS RHS L.HS RHS

No. Rule Supp Supp Acc Cowv Cowv

1 IF (gerne-9, Aq\) 17 17 1.00 0.57 1.00
THEN (phospholipidosis, + )

2 IF (gerne-6,4v) AND (gerne-10, fhv) AND (gene—l?,*) 12 12 1.00 040 0.71
THEN (phospholipidosis, +)

3 IF (gerne-2, qh) AND (gerne-6, Mh) AIND (gerne-10,74N) 11 11 1.00 0.37 0.64
THEN (phospholipidosis, +)

4 IF (gerne-1. AN) AND (gene-10, qv) AND (gerne-17. W) 10 10 1.00 033 0.59
THEN (phospholipidosis, +)

5 IF (gerne-1. fv) AND (gerne-6, ) AND (gerte-17, ‘b) 10 10 1.00 0.33 0.59
THEN (phospholipidosis, )

(8] IF (gene-6, Mh) AND (gene-14, *“) AND (gernte-17, *.*) 10 10 1.00 0.33 0.59
THEN (phospholipidosis, + )]

7 IF (gerne-2, qv) AND (gerne-6, 4h) AND (gerne-12. /N) 10 10 1.00 0.33 0.59
THEN (phospholipidosis, + )

ke IF (gerne-6, MqN) AND (gene-8, ) AND (gerne-17. ".'] 10 10 1.00 0.33 0.59
THEN (phospholipidosis, )

o IF (gere-1, Ay) AND (gerne-8, Mv) AND (gene-17, \l‘) 8 e 1.00 027 0.47
THEN (phospholipidosis, + )

10 IF (gene-2, Mhv) AND (gerne-3, qh) AND (gene-8, M) 8 8 1.00 027 0.47
THEN (phospholipidosis, +)

11 IF (gene-2, 4 AND (gene-6, ) AND (gene-8,74n) 8 8 1.00 027 0.47

THEN (phospholipidosis, %48)

LHSSup (R) =|A|, RHSSup (R) =|B|, RHSAcc(R)=|B|/|A|
LHSCov =|A|/30; RHSCov=|B|/17

° Luat (R): If Athen B




7 ’ N n
———F— Yy ¥y £ ale¥— )
BUocC 3. & adC1UC dNN-AAc
/ ® ® - —— —

N

* RHS Cov: do mirc d6 manh ctia luat nén ta quan tam dén
hé s6 nay.

* Chon cac luat co RHS Cov >= 0.5

» Két hop v&i cac D-reduct dé tién doan cac biéu hién caa p
do tac dung ctia thuoc

® Rule-2 va D-reduct Dio

X?Z(yes)

FIGURE 3.5 Schematic depiction of the indiscernibility classes induced by the D-reduct
{ gene-6, gene-10, gene-17} obtained from the hepatoma HepG2 cell gene expression data set
presented in Section 3.3.1. The objects in the rectangles shaded in blue correspond to mole-
cules that definitely induce phospholipidosis. while those rectangles shaded in red correspond
to molecules that definitely do not induce phospholipidosis. In this case the boundary set is
null, so all of the C-indiscernibility classes are subsets of the indiscernibility classes induced
by the decision attribute that indicates the presence or absence of phospholipidosis in the hep-
atoma HepG2 cells. Hence. all of the rules generated from this partitioning are deterministic.
For color details. please see color plate section.



thuoc tinh du thuwa

TABLE 3.11 Rules Derived from the Tenth D-Reduct, 7 . in Table 3.10 aflter
Reduction of the Attribute Values®

Eule LHS EH5 EREHS LHS RHS

Mo Rule Supp Supp  Acc Cov Cov

1 IF (gene-6, B) AND (gene-10, H) 12 12 1L D400 0923
THEN (phospholipidosis, ©)

2 IF ( gene-6, Ay THEN (phospholipidosis, 4) 15 15 1.0y 050 0D.RE2

3 IF (gene-6, M) AND (gene-17, H) 11 11 1L 0367 0.546
THEN (phospholipidosis, ©)

4 IF (gene-10, gv) AND (gene-17, W) 14 14 1L 0467 0.824
THEN (phospholipidosis, <)

5 IF (gene-10, B) AND (gene-17, H) 10 10 1.00 0333 0769
THEN (phospholipidosis, ©)

6 IF {gene-t. W) THEN (phospholipidosis, ) 1 1 Loy 0.333  0.059

*Up regulated genes are indicated by an upward arrow (4y), down regulated genes by a down arrow i),

and normally expressed genes by a filled square (W), A plus sign (4 indicates that phospholipidosis has
occurred; while an open circle (@) indicates that it has not occurred.

which give rise to the following values for the rule characteristics

LHS Supp = Card(X ;™) =12

EHS Supp =12

RHS Acc = LHSSupp/RHSSupp=12/12=1.00
LHS Cov = LHSSupp / Total Drugs =12 /30 = 0.40

RHS Cov = Card(X™ )/ Card( X"y =12 /17 =0.71

(3.3.7)




wdc 5. chon cac luat manh nhatie

TABLE 3.12 Most Important Rules for the Induction of Phospholipidosis®

Rule MNo. Rules EHS Cov

1 IF (gene-9, 4v) 1.00
THEN (phospholipidosis, 4)

2 IF (gene-6, 4v) 0.88
THEN (phosphelipidosis, 4)

3 IF (gene-10, 4v) AND (gene-17, "l"'} 852
THEN (phospholipidosis, 4)

4q IF (gene-14, Av) AND (gene-17, "l"} .71
THEN (phospholipidosis, 4)

5 IF (gene-8, ) AND (gene-17, 'll"} .71
THEN (phospholipidosis, 4)

6 IF (gene-3, Ad) AND (gene-8, 4v) 0.71
THEN (phospholipidosis, 4)

T IF (gene-1, gd) AND (gene-17, "l"} .65
THEN (phospholipidosis, 4)

B IF (gene=2, ) AND (gene=-3, 4h) 0D.65

THEN (phospholipidosis, 4)

*Up regulated genes are indicated by an upward arrow (4) and down regulated genes
by a downward arrow iy A plus sign (4) indicates that phospholipidosis has
occurred; while an open circle (@) indicates that it has not occurred.




oc 6+/. Phan

trong nhat

TABLE 3.13 Approximate Ranking of Marker Genes Determined
in This Work (See Table 3.7 for Additional Details)

Rank Gene Number Regulation Gene Symbol

1 9 ™ HPN

2 6 $ FABPFI

3 17 TAGLN

4 10 ™ SERPINA3

5 8 N P&

6 14 ™ FRCF1

7 3 L LSS

8 1,2 . ASAHI, MGC4171
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