GIICWM90-8909

DNA

MICROARRAY ANALYSIS OF GENES DIFFERENTIALLY EXPRESSED
IN HEK 293 CELLS CULTURED IN

Rehmannia Six and Eight Formula



GIICWM90-8909

DNA

MICROARRAY ANALYSIS OF GENES DIFFERENTIALLY EXPRESSED
IN HEK 293 CELLS CULTULRED IN

Rehmannia Six and Eight Formula









S —

S ——— o

S

N 3

N ——;

S ——






1. 1. Genes that increase under Rehmannia Eight Formula treatment
(compare to the Rehmannia Six Formula )detected by DNA microarray
2. 2. Genes that decrease under Rehmannia Eight Formula treatment

(compare to the Rehmannia Six Formula )detected by DNA microarray
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Genes that increase under Rehmannia Eight Formula treatment
(compare to the Rehmannia six Formula )detected by DNA microarray.
ESTs expressed sequence tags, the function of these genes are unknown.
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Genes that decrease under Rehmannia Eight Formula treatment (compare
to the Rehmannia six Formula )detected by DNA microarray.

Genes

Human mRNA for KIAA179 gene, partia cds
Carboxypeptidase B2 (plasma)

ESTs

B-cell CLL/lymphoma 2

Arachidonate 5-lipoxygenase

Protein kinase, mitogen-activated 6(extracellular signal)
homeo box 11(T-cell lymphoma 3-associated breakpoint)
cell divison cycle 27

ESTs

ESTs

v-myb avian myeloblastosis viral oncogene homolog-like 1
ESTs

Faciogenital dysplasia (Aarskog-Scott syndrome)

Homo sapiens clone 192 Rer 1 mRNA, complete cds
Asparaginyl-tRNA synthetase

Flavin containing monooxygenase 3

Inhibitor of DNA binding 1,dominant negative
helix-loop-hel

Human Chromosome 16 BAC clone CIT987SK-A-735G6
zinc finger protein 42(myeloid-specific retinoic acid-resp
serum amyloid A1)

Fold decrease
-3.12
-3.11
-3.03
-3.02
-3.01
-2.99
-3.01
-2.93
-2.88
-2.87
-2.86
-2.85
-2.84
-2.83
-2.82
-2.81

-2.80
-2.79
-2.79

-2.79



293
0. 2mg/ ml 2mg/ ml

Cvyochr ome okk@XValgbe V1b
MOLT QOXV1b
500 RNA

(234,64 8)

IV Vv
(ATPas &P “ ”

ATP - -Hypomi tochondri sm.
(CAMP) (

-Hypermit ochondAITm.
(Adenylyl cyclase)



(RTK) 3 (Pl 3K)

(glucose transporter)

(9 44)

1979 c AMP 23.9+ 5.3Pmol/ml
149 39Pmol/ml c GMP 6.2+ 2.2Pmol/ml 1.2
9.6Pmol/ml 1981 25.01+
1.49Pmol/ml 22.36x 2.0Pmol/mi c AMP
c GMP Granner
c AMP 1/ 10
c AMP c AMP
( )
c AMP PKA
R R
R
(50,)51 C A M P
(21)
NADH
NADH

(MDA)



3-5%
MtDNA
mt DNA DNA MtDNA
DNA 10-16 (e MtDNA MtDNA

13 2

mt DNA
mt DNA
( Par kisnson ( Al mes )
(Hunti mnsgt on? mtDNA

ATP
1969 Joe McCord Irwin Fridovich

(superoxide dimutase SOD) ‘#

(20) (LPO)
(GBM)

Me v a | diphasphedecarboxylase (MDD) Per oxi somes
Meval oni c aci dsterol)

(chol esterol)



(Androsterone)
( TestosteronefEstrone)( Estradiol)
(Corticosteropoejtisol)

(Cortisone)Al dosterone)

(24,-58 “ ”

COXV1hb MDD

COXL b MD



“ ” COXV1b
ATP 1] ”

ATP

(56 7)5

Adenine phosphori(Bh@Ryl transferase

(25,)58

Nitrilase 1 nitrile (ammoni um)

(ami de) 9

MAP kinase kinass(MAPKK) ¢ AMP ( PKA) MAPKK
MAPK DNA

( 6,06)1

Caspase 10,apoptosis-related cysteine protease 2 9 3
0. 2mg/ ml 2mg/ ml
4 8 2 4 12



RT-PCR
MR N A DNA

3 ( COX
Vib, MDpP, APRT



293 2 0
3-4 Cytochrome oxidase V1b
- ATP
Meval odapbosphode ¢MDDboxyl ase

Per oxi somes

Adenine phosphorsiébh®@f¥)transfer a

MAPkinasekina ¢ AMP ( PKA) MAPKK
DNA

DNA



.2000; 1688F: 321

2 . ,
.2000. Feb;-2872): 136

3.
. 16e:925, 2333 .

4 . , ,
. 2001; 7¢137)6:.175

5.Charlie C. Xiang, Yidong :c¢c DNA Micr
applications. Biotechnol edgey.. Advances

6.Cynthia A. Afshari, Emile F. Nuways
Applicati olnemdntCoornyp DNA Mi croarray
Carcinogen l denti ficati on, Toxi co
Evaluation. Prospectives I n Cancer
4760.

7.Javed K, LaoH. S, Mi chael L B, Yidong
EXxXpression profiling | nmicarnacearrr ays
El ectroph®9®,s2-62923

8.Christine Debouck & Peter N. Goodf e
drug di scovery and devel opment .
suppl ement .-8099; 21: 48

9.Chistina A H, Carsten R and Jacqu
expression Ausmincgr oBNr ays. Current
Mi crobiol ogy-22000; 3: 285

10Nicole L.W.van H., Oscar V., Adel e |
Kok, Ad Peijnenbur g, Asaph A., Arj e



application of DNA microarrays in g
J of Bi ot e8c:h2-228000.1 ; 7
1.
20 . 200112130

.2001; 7-81) : 78
3. : : . 2001; 7(4):
24-246 .
4. :
.2001;8(-823:621
5. : . ' 1997;
:39.

2001;2162):51

. 2001; 11¢0527.20.27 1
8 . . ) ) : -
.2001; 17-486) : 45

.2001; ( 755:95.5 6
0. , , , ,
.2001; 7(1): 71

, .2000; 7-88):31
2 - ] ] ] ] ] ] ]



. JTCM 2001; 42(7):

4 3-437.
23Taanman JW, Scharge C, Ponné&rNJe,s Da:
H, Agsterrible E.:lsolation of c DNA

cytochrome ¢ oxi-daateahdveteady cox
i n different tissues26&nel990; 93(2)
24Bonanno J B, Edo C, Eswar N, Pieper

V, Gerchman SH,uddyeai aFW, SRl i A, B
Structur al genomics of enzymes 1inv
noi d bi osynt hesis. Proc Nat | Acad
1289061.

25Benedetto B, Madden R, kur banov A,
Li pkowitz GS: Adenine phodefhioci donxy

and renal allograft dysfunction. Am
E37.

2 6. : : : 19 8 6 9320.

27 . . : : 1 9:9697

-6 8, 16 71,9189.6

2 8. , :
.2000; 9( 113)., 1213
29. , ,
.2001; 71(85.) 16
30. : ) ,
, 19
9 6 : 129031 .

31. : : : . 1970: 94.



32. , ,
1998: 239

33. : : : 199 9 :119963.

34LiLi Hsiao, Robin L S, RobertiteH, .
use of DNA microarrays for eval uat
di sease. Current Opinion in Nephro
2000 ; 92:5285.3

3 5Robert E B, F J Montz. Human papilloma virus. Molecular biology and
screening application in cervical neoplasia- a primer for primary care
physicians. Prim care update Ob/Gyns.1998;5:238-246.

3 6 Alexander von G, Henritte S, Elke H, Hans E and Soren R. The genetics
of enuresis: A Review. The Journal of Urology.2001;166: 2438-2443.

37Davi d AA, Kul kar ni P, | waec W, arat
Approaches to the Diagnosis and T
Di sease. Seminars i n MNelphrology 200

38Julia YL, Alexander JL, Anna L, Wil
HM, Lydia MS, Al exander VL, and Ke
of chaomt ai ni ngs lianmihnuimman gl i al t u
l denti fied by gene microResa®R0anal
01; 61 :55661001.

30. , ,
. 2001; 7¢460)2:.401
40 . , : . JTCM.
2001; 12(-28) : 750
41 . . . . .1996: 31.

4 2 . : : : 19 8 61:02



43losephine -NapMbdit aao and Keshav K S

as targets for dterteeacttmeonnt aonfd cance

reviews in molecul ar medicine 2002;
org) .
44Ger al d Kar p. Cel | and Mol ecul ar E

Experi menEdi ti2ood. 1999, USASpoheshn nWiol e
259809157158 ,-668,-675321-21336.

45CheiW) Wu R, Yan PC, Huang JY, Sher
PJ, Chiu TF, Chang F, Chu YW, Wu
expression patterns and iexdradd sngd
genes by c¢cDNA microarray system wit
Genomi cs. 1939284;.51: 313

46Carr-¥gabenzuel a RD, Quan F, Light owl
Litt M, Forte M.: Human <cytochr ome
characterization and mapping of a r
1993un; 10288):229

47Taanman J W, Scharge C, Bokma e, Rel
Vries H.: Nucleotide sequence of the
human cytochrome ¢ oxidase subunit
regi ons. Bi ochem Biophys Acta 1991

480ht su K, Nakazono M, Tsutsumi N, Hir
expressionepné tbae gytochrome ¢ o0Xxi
Vib( COX6b) from rice and Arabi dops
Feb; 264¢92): 233

49 . , ,

.2 00715 1618.



50. :
. 2001; 323(6L.) : 35

51. :
.2000; 151(13.) : 10

52Yang D, Shi pman LW, Roessner CA, S«
Structure of t he mecthhia n onteovcacl uosn g taen nl
- a member of the GHMP kinase super:
Dec; (epub ahead of print)

53Sakakura Y, Shimano H, Sone-H,hiTm& ah
H, Suzuki S, Yamada N, Il noue K.- Sterc

binding proteipatimeupat hway of c h

synt hesis. Biochem Biophys Re3s. Comn
5401 i vi er L M, Krisans SK.: Peroxi soma
i denti ficati on of Per oxi somal t a
cholesterol biosynthetic enzyOmes. B

15293)1L-802.

550l i vier LM, Kovacs W, Masuda K, K-
l denti fi cation of Per oxi somall t a
chol esterol bi osyntGaeA itchiemlzaysgmee,s . h v
synt hhase, MPPD, and FPP synthasle.J L
9235

56 . , . . . 19:97
4350.

5 7. , , , , ,

.2 000
20(2) 9910 1.



58Edvardsson V, Palsson R, Ol afsson |
T. Clinical features and genotype o
transferase delfcdelieemd.y Am J Kidney
(5) :-80 3

59Kobayashi M, Goda M, Shimizu S. : Ni
hydrolysis as well as nitrile hydrol
Commun. 1999; 255(2):549.

6 0Kostic TS, Tomic M, Andric SA, St
-indepahd acnAdMIPe pendent modul ati on (
guanyl yl <cycl aseraoctteipvaoiptlyedoyr ecc ept o
pituitary cells. J Biol Chem. 2002 F

6 1Shel |l SA, Fi x C, OHemphcegk ND, WGI &«
Regul ati on of «c¢vyft] bnto naodpehnoossp hnaet e3 r e :
binding protein(CREB) expression by
Bi o Reprod. 20026®8Mar ; 66(3):659

Abstract

Objective: This research was to analyze gene expression of 293cell line cultured in



herbs by using DNA microarray to detect mRNA. Methods : The human embryonic
kidney (HEK) cell line (293cell) cultured in two groups, 0.2mg/ml 0.5mg/ml and
1mg/ml of Liu Wei Di Huang Wan and Ba Wei Di Huang Wan. For this, mRNA from
293 cell cultured in DMEM was analyzed by DNA microarray. Analyses of 293cell
mRNA by using Dr Peck Konan microarray. Results : To indicate that Cortex
Cinnamomi and Radix Acconiti in Ba Wei Di Huang Wan modulated the expression
of several genes. The gene expression revealed changes in 40 genes, up and down
regulation each 20 genes, and found 3 significant up regulated genes

(Cytochrome oxidase V1b, Mevalonate diphosphodecarboxylase, Adenine
phosphoribosyltransferase).

Conclusion : The kidney ying or yan deficiency is used to find in chronic renal
insufficiency or renal failure. Many researches shows the kidney yan deficiency
decreased in c-AMP, thyroxin, free T3 , cytochrome ¢ oxidase in mitochondrial
energy metabolism and increased c-GMP but ying deficiency is opposite. Our
results revealed Ba Wei Di Huang Wan to effect at least 3 up regulated genes to
modulated the effects to be compatible with the ATP synthesis in mitochondria,
hormone changes in blood and correct the clinical pictures. Microarray

technology may provide new understanding of the fundamental

moleculobiological activity of how the Chinese hot herbs affect the development and
function of individual cells and set up the gene expression patterns of the Chinese

medical ying-yan theory after to induct animal study in the next step.

Key words: DNA microarray; Chinese herb; gene expression.

Mitochonrial energy metabolism.



1 AC Adenylyl cyclase

2. APRTAdenine phosphoribosyltransferase
3 ATP Adenine triphosphate

4 ATPase Adenine triphosphatase

5. CAMP <cycl Adsme monophosphdtéd

6 COXVIb cytochrome oxidase V1b

7c GMP cycl Gmanine monophosphate

8.GBM Gl omerul ar basement membrane
9.LPO Lipidxpdase

10.MAPK Mi t ogehivated protein kinase
1 IMDD Meval odapbosphodecarMoxy!l ase

12.mMRNA messengbocleic acid

13mtDNA mitochondrial deoxyribonucleic acid
14P1 ( 3) Khosphati dythiyndorsoixtyolki3nase 3

1 5PKA protein kinase A A

16.RTK Receptor tyrosine kinase

1 7RT-PCR Reverse transcription polymerase chain reaction--

18.SNP Single nucleotide polymorphism

19. SOD superoxide di mutase

2 OTCAcycle Tricarboxylic acid cycle
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