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Effects of Gene expression by Coptidis chinesis FRANCH. in a Hypoxic Model of
Cultured Rat Cortical Cells
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ABSTRACT

Objectives : The purpose of this investigation was to evaluate the effects of Coptidis chinesis FRANCH. on the alteration
of gene expression in a hypoxic model using cultured rat cortical cells.

Methods : E18 rat cortical cells were grown in neurobasal medium containing B27 supplement. On 12 DIV, water extract
from Coptidis chinesis FRANCH. was added (20 we/ml) to the culture media 4 hrs. On 14 DIV, cells were given hypoxic
insult (2% 02/5% CQs, 37 C, 3 hrs), returned to normoxia and cultured for another 24 hrs. Total RNA was extracted from
Coptidis chinesis FRANCH. treated and untreated cultures and alterations in the gene expression were analysed by microarray
using rat S5K-TwinChips.

Results : Effects on some of the genes whose functions were implicated in neural viability were as follows: the expression
of apoptosis-related genes such as Clu (Global M = 1.3), of presynaptic inhibition's genes such as Penk-rs (Global M =
1.97), and of innate immuniti's such as Crp (Global M = 1.95), Defensin (Global M = 2.14), and Dnasell3 (Global M =
1.57) increased. The expression of neurotrophic genes such as S100b (Global M = 1.42), and NFB (Global M = 2.04) increased.

Conclusions : Analysing the genes expressed on microarray, shows Coptidis chinesis FRANCH.protects cells by increasing
viability and neural nutrition.
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Table 1. Apoptosis/Cell Death-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in
Hypoxia
Gene.  Golbal. GenBank. Title
Symbol M ACC

Nfkbl  2.0441  AA8H8801 Nuclear factor of kappa light chain gene enhancer in B-cells 1, p105

Dnasell3 1.5655  AI044062 Deoxyribonuclease I -like 3
S100b 14196  AA956175 S100 protein, beta polypeptide
Clu 1.3331  AAB818413 Clusterin
Dnm2 13026  AA998487 Dynamin 2
Aloxlb  1.1409  AA924524 Arachidonate 12-lipoxygenase
Bid3 09476  AA925846 BH3 interacting (with BCL2 family) domain, apoptosis agonist
Cdhl 09170  AAS818151 Cadherin 1
Lgals7  0.8284  AA955395 Lectin, galactose binding, soluble 7
Hmoxl 0.7572  AA874884 Heme oxygenase (decycling) 1
Fafl 0.6876  AA957359 Fas-associated factor 1
Pelyrpl  0.6053  AA875213 Peptidoglycan recognition protein 1
C9 0.5902  AA998796 Complement component 9
Csth 0.481  AA859814 Cystatin B
Mgmt  0.4552  AI044880 0-6-methylguanine-D NA methyltransferase
Pded8  0.4346  AA901280 Programmed cell death 8 (apoptosis-inducing factor)
Inha 04286  AA955146 Inhibin alpha
Casp?  0.4220  AA817926 Caspase-7
Prfl 0.3811  AA901188 Perforin 1 (pore forming protein)
Vegf 0.3528  AA924335 Vascular endothelial growth factor
Tptl 0.2937  AA900176 Tumor protein. translationally-controlled 1
Bel2ll  0.2246 AA955261 Bel2-like 1
Cntf  -1.4889 AA901112 Ciliary neurotrophic factor

Tyrosine 3-monooxygenase/tryptophan S-monooxygenase activation protein,

Ywhah -1.4444 AA926004 .
eta polypeptide

Phldal -1.1809 AA900759 Pleckstrin homology-like domain, family A, member 1
Dap  -0.8482 AA818903 Death-associated protein
Tubbd -0.8069 AA858888 Tubulin, beta 5
C8b  -0.7926  AA8B19870 Complement component 8, beta polypeptide
Gsk3b  -0.5611  AA964758 Glycogen synthase kinase 3 beta
Acenl  -0.4520  AI145577 Amiloride-sensitive cation channel 1, neuronal (degenerin)
Zfpl62  -0.4381 AA874916 Zinc finger protein 162
Ets1  -03177  AA955279 V-ets erythroblastosis virus E26 oncogene homolog 1 (avian)
Sppl  -0.3142  AA964431 Secreted phosphoprotein 1
Rabepl -0.2938 AA956332 Rabaptin 5
Gpxl  -0.2666 AA964788 Glutathione peroxidase 1
Tegt  -0.2507  AI058620 Testis enhanced gene transcript
Ripk3  -0.2417  AA900927 Receptor-interacting serine-threonine kinase 3
Sh3kbpl -0.2362  AA901391 SH3-domain kinase binding protein 1
Fafl  -0.2270 AA819910 Fas-associated factor 1
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B35} (Defb3: Global M=2.15), defensin beta 1(Defbl:
AFlA Global M=2.13), Nfkb1(Global M=2.04), insulin

ol 93}e] Golbal M Fke] +0.2 oA &, 14% o] induced gene 2(Insig2: Global M=2.00)7} 4uf o]

Al Z¥o] 2713 fAAE 48F, Zdo| A A Z7}819 3, complement factor 1(Cfi)-2 4ul] o]
FAAE HFIUT. o] 7F-dl defensin beta 3 A 7r A8k wH(Global M =-2.12)(Table 2).

Table 2. ‘Response to Stress-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in

Hypoxia

Gene.  Golbal. GenBank. Title

Symbol M ACC

Defb3 2153326 AA819022 Defensin beta 3

Defbl 212745 AA998504 Defensin beta 1

Nfkbl  2.0441 AA858801 Nuclear factor of kappa light chain gene enhancer in B-cells 1, pl105
Insig2  1.995628 AA818627 Insulin induced gene 2

Crp 1945706 AA926359 C-reactive protein, petaxin related

Xpol 1905483 AAB818465 Exportin 1, CRM1 homolog (yeast)

Ahsg  1.737289 AA955349 Alpha-2-HS-glycoprotein

Calca  1.624542 AI059177 Calcitonin/calcitonin-related polypeptide, alpha
Gng7  1.556651 AA925506 (Guanine nucleotide binding protein, gamma 7

Fnl 1501409 AA900988 Fibronectin 1

Prdx6  1.422512 AA859664 Peroxiredoxin 6

S100b  1.419577 AA956175 S100 protein, beta polypeptide

B2m  1.370357 AA817792 Beta-2 microglobulin

Eif2akl 1.365792  AI145068 Eukaryotic translation initiation factor 2 alpha kinase 1

Clu  1.333135 AAS818413 Clusterin

Tmdsf3 1.12941 AA957483 Transmembrane 4 superfamily member 3
Camk2g 1.094474 AA866334 Calcium/calmodulin-dependent protein kinase II gamma

Mt3  1.058661 AA924772 Metallothionein 3

Cd81  1.047569 AA964328 CD 81 antigen

Ptafr  1.043695 AA924637 Platelet-activating factor receptor

Tird 09928812 AI044119 Toll-like receptor 4

B2m  0.9153309 AA818265 Beta-2 microglobulin
Serpinhl 0.9141965 AA859615 Serine (or cysteine) proteinase inhibitor, clade H, member 1
Hmoxl 0.7572474 AA874834 Heme oxygenase (decycling) 1

Hsbpl 0.7096242 AA874923 Heat shock factor binding protein 1

C9  0.5901697 AA998796 Complement component 9

Sod3  0.5646355 AA963644 Superoxide dismutase 3, extracellular

Apexl  0.4940049 AA900301 Apurinic/apyrimidinic endonuclease 1

Mgmt  0.4552355 AI044880 0-6-methylguanine-DNA methyltransferase
Prkabl 0.4409523 AA924247 Protein kinase, AMP-activated, beta 1 non-catalytic subunit

Inha  0.428566 AA955146 Inhibin alpha
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Ptpnll 0.4251177 AA901405 Protein tyrosine phosphatase, non-receptor type 11
Mstl  0.4217116 AA997938 Macrophage stimulating 1 (hepatocyte growth factor-like)
Uep2  0.4144999 AA998366 Uncoupling protein 2
Cspgb  0.4132986 AA999069 Chondroitin sulfate proteoglycan 6
Cfi -2.11964  AA900791 Complement factor I
Ppp3ca -1.34676 AA957138 Protein phosphatase 3. catalytic subunit, alpha isoform
A2m  -1.19876 AA817954 Alpha-2-macroglobulin
Pap  -0.84601 AI030627 Pancreatitis—associated protein
C8b  -0.79261 AAB819870 Complement component 8, beta polypeptide
Thbd  -0.75366 AA900918 Thrombomodulin
Crp  -0.73622 AASB18144 C-reactive protein, petaxin related
Chek2 -0.73405 AA875381 Protein kinase Chk2
Insig2z  -0.73383 AA901073 Insulin induced gene 2
Thbd  -0.7313 AAS818521 Thrombomodulin
Msh2  -0.71479 AA819079 Mismatch repair protein
Ninjl ~ -0.68238 AI044670 Ninjurin 1
Pmp  -0.64457 AA997369 Prion protein
Ptpre  -0.60002 AA924685 Protein tyrosine phosphatase, receptor type, C
Gsk3b  -0.56109 AA964758 Glycogen synthase kinase 3 beta
C3 -0.52695  AI044782 Complement component 3
F2 -0.48822  AI071305 Coagulation factor 2
Dnajal -0.48021 AAB818714 Dnad-like protein
Atplbl -0.42835 AA925690 ATPase, Na'/K" transporting, beta 1 polypeptide
Eif2akl -0.42594 AA925155 Eukaryotic translation initiation factor 2 alpha kinase 1
Gadd4ba -0.41501 AI070295 Growth arrest and DNA-damage-inducible 45 alpha
Copeb  -0.4123  AA819048 Core promoter element binding protein
4. NZZ7| 8 FHA 2ode| B3} %9 peripheral myelin protein 22(¢]3} Pmp22:
MAARZ | A FEel| 03] Z¥ o] Wk A Global M=2.00) Az7F 4w F718H A,

FF7] FH(cell cycle-related) A = Global phospholipase C, beta 1(Plebl: Global M=-1.95),
M Zhel +02 o4 3. 14% ol Ede] 2718 Ywhah(Global M=-140)% 29 o4 7taselch
FAAE 31F, AT FARRE 305180 o] 7} (Table 3).

Table 3. Cell Cycle-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in Hypoxia
Gene.  Golbal. GenBank

Symbd M ACC it
Pmp22 1995825 AA818799 Peripheral myelin protein 22
Bmyc 1.713386 AA998830 Brain expressed myelocytomatosis oncogene
Rafl  1.272416 AA817992 Murine leukemia viral (v-raf-1) oncogene homolog 1 (3611-MSV)
Cdc2a  1.158905 AA899934 Cell division cycle 2 homolog A (S. pombe)
Camk2g 1.094474 AA866334 Calcium/calmodulin-dependent protein kinase II gamma
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Cendl  1.058317 AA875417 Cyelin D1
Brbb? 0987737 AAS58862 V-erb-b2 eyythroblastic lgukemia viral oncogene homplog 2,
neuro/glioblastoma derived oncogene homolog (avian)
Id2 0916241 AA964507  Inhibitor of DNA binding 2. dominant negative helix-loop-helix protein
Mapkl12 0.870197 AA924917 Mitogen-activated protein kinase 12
D123  0.857469 AI043975 D123 gene product
Pdgfa 0.646678 AI137550 Platelet derived growth factor, alpha
Akt2  0.624794 AA899820 Murine thymoma viral (v-akt) oncogene homolog 2
Par3 0617714 AI044473  Three-PDZ containing protein similar to C. elegans PAR3 (partitioning defect)
Wtl 0558052 AA965119 Wilms tumor 1
Aurkb 0513204 AA996466 Aurora kinase B
Mafk  0.482485 AA818493 V-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian)
Cdknlb 0.473584 AA899090 Cyclin-dependent kinase inhibitor 1B
Cengl  0.46438  AA956549 Cyelin G1
Pded8  0.434587 AA901280 Programmed cell death 8 (apoptosis-inducing factor)
Inha  0.428566 AA955146 Inhibin alpha
Ptpnll 0.425118 AA901405 Protein tyrosine phosphatase, non-receptor type 11
Cspgb  0.413299  AA999069 Chondroitin sulfate proteoglycan 6
Itgbl  0.405927 AA819911 Integrin beta 1
Plebl -1.94877 AA924991 Phospholipase C, beta 1
Vwhah 144357 AAQ26004 Tyrosine 3-monooxygenase/tryptophan B—monooxygenase activation protein,
eta polypeptide
Ppp3ca -1.34676 AA957138 Protein phosphatase 3, catalytic subunit, alpha isoform
Camk2d -1.09932 AA925495 Calcium/calmodulin-dependent protein kinase II, delta
Cenbl  -0.90763 AA998164 Cyclin Bl
Pgf  -0.81328 AA900295 Placental growth factor
Chek?2 -0.73405 AA875381 Protein kinase Chk2
Msh2  -0.71479 AA819079 Mismatch repair protein
Rgs2  -0.68123 AA858950 Regulator of G-protein signaling protein 2
Cdkd -0.63111 AA859338 Cyclin-dependent kinase 5
Mafk  -0.58974 AA858674 V-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian)
Cenf  -0.58676  AA900901 Cyclin F
Gsk3b  -0.56109 AA964758 Glycogen synthase kinase 3 beta
Vegfc  -0.53135 AA899702 Vascular endothelial growth factor C
Ppp6e  -0.50285 AA956187 Protein phosphatase V
Rafl  -0.47594 AA900883 Murine leukemia viral (v-raf-1) oncogene homolog 1 (3611-MSV)
Mapk6 -0.45456 AA859081 Mitogen-activated protein kinase 6
Cengl -0.42977 AA925142 Cyclin G1
Ran  -0.4265 AA858998 RAN. member RAS oncogene family
(Gadd4ba -0.41501  AI070295 Growth arrest and DNA-damage-inducible 45 alpha
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Table 4l “ebisiet. o] 7k-d FXYD domain-
containing ion transport regulator 1(Fxydl: Global

Bl A= 27T ) o4 Z7HRE GAAES
histidine decarboxylase(Hdc: Global M=2.33),
mercaptopyruvate sulfurtransferase(Mpst:  Global
M=2.29), Defb3(Global M=2.15), Defbl(Global
M=2.13), Nfkbl(Global M=2.04) eIt} #d
of oJste] 20 o]} ZEdo| FAZ} FAHAES
Table 4ol Yeplel. o 7k&d mevalonate
(diphospho) decarboxylase(Mvd: Global M=-2.31)
9} Cfi(Global M=-212)% 4] o]A A3 e

M=3.14)3} sulfotransferase family 1A, phenol-
preferring, member 1(Sultlal: Global M=2.90)=

o, 26 o} AT fAAE 8F .

Table 4. Physiological Process-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in
Hypoxia
Gene. Golbal.  GenBank.
Symbol M ACC

Title

Fxydl  3.135447 AAB18939 FXYD domain-containing ion transport regulator 1
Sultlal  2.895203 AA866493 Sulfotranferase family 1A, phenol-preferring, member 1
Hdc 2.381454  AA874841 Histidine decarboxylase
Mpst  2.288026 AA875446 Mercaptopyruvate sulfurtransferase
Defb3 2153326  AA819022 Defensin beta 3
Defbl 212745  AA998504 Defensin beta 1
Nfkbl 2.0441  AA8H8801 Nuclear factor of kappa light chain gene enhancer in B-cells 1, pl105
Znf3bda  2.032971 AA965012 Zinc finger protein 354A
Gpd2 2021423 AA925161 Glycerol-3-phosphate dehydrogenase 2
Pmp22  1.995825 AAS818799 Peripheral myelin protein 22
Sgnel  1.941122 AA998689 Secretory granule neuroendocrine protein 1
Kpnbl  1.919645 AA858941 Karyopherin (importin) beta 1
Xpol 1904583 AA818465 Exportin 1, CRM1 homolog (yeast)
Nudtd 1.899542 AABI18182 Diphosphoinositol polyphosphate phosphohydolase type I
Mtel  1.892455 AA899721 Mitochondrial acyl-CoA thioesterase 1
Ass 1.860945  AA924544 Arginosuccinate synthetase

Tyrosine 3-monooxygenase/tryptophan b-monooxygenase activation protein,
AASSSE62 LY 3 vg yptophan 5 vg p

Ywhaz  1.860308 .
zeta polypeptide
Bmprla  1.8360  AA924837 Bone morphogenetic protein receptor, type 1A
Cngal 1.803852 AI(070513 Cyclic nucleotide-gated cation channel
Folhl  1.797628  AI059788 Folate hydrolase
Xdh 1.774037  AA924540 Xanthine dehydrogenase
Hmges?2 1770542 AT136048 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 2
Napsa 1762302 AA858922 Napsin A aspartic peptidase
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Col2al  1.762154  AA899303 Procollagen, type II. alpha 1
Hsd17b2 1.754244  AI030996 Hydroxysteroid (17-beta) dehydrogenase 2
Ahsg 1737289 AA955349 Alpha-2-HS-glycoprotein
Cdb 1.736192  AA925584 CD5 antigen
Acsld  1.732038  AAB66319 Acyl-CoA synthetase long-chain family member 5
Alb 1.725941  AA817940 Albumin
Dyrkla 1.716215 AA957669 Dual-specificity tyrosine-(Y)-phosphorylation regulated kinase 1A
Bmyc  1.713386 AA998830 Brain expressed myelocytomatosis oncogene
Gatal  1.689679 AA964254 GATA binding protein 1
Adnp  1.679512  AA900236 Activity-dependent neuroprotective protein
Nrld2  1.669038 AA858968 Nuclear receptor subfamily 1. group D, member 2
Nt5 1.668559  AA8H8866 5 nucleotidase
Nup98  1.643083 AA924744 Nucleoporin 98
Dher7  1.620157 AAB859471 7-dehydrocholesterol reductase
Rbpl  1.610507 AAB860061 Retinol binding protein 1. cellualar
P2rx7  1.602099 AI385229 Purinergic receptor P2X, ligand-gated ion channel, 7
Alb 1.597639  AA866237 Albumin
O-linked N-acetylglucosamine (GlecNAc) transferase
Ogt Lo7MT7 ~ AAJ25285 (UDP-N-acetylglucosamine: polypeptide-N-acetylglucosaminyl transferase)
Rnpep 1577909 AI137104 Arginyl aminopeptidase (aminopeptidase B)
Slc7a8 1570398  AASG9235 Solute carrier family 7 (cationrince 3152;108 acid transporter, y+ system),
Dnasell3 1.565499  AI044062 Deoxyribonuclease T -like 3
Bekdhb  1.549709  AA925943 Branched chain keto acid dehydrogenase El, beta polypeptide
Pfkm  1.537511 AA964978 Phosphofructokinase, muscle
Psme2 1503935 AA817972 Proteasome (prosome, macropain) 26S subunit, ATPase 2
Fnl 1.501409  AA900988 Fibronectin 1
Mvd  -2.307014 AI058569 Mevalonate (diphospho) decarboxylase
Cfi -2.119638  AA900791 Complement factor I
Plebl  -1.948772 AA924991 Phospholipase C, beta 1
Ldha -1.821788 AI072330 Lactate dehydrogenase A
Fdps  -1.607909 AA818832 Farensyl diphosphate synthase
Hmgesl -1.575917  AA924800 3-hydroxy-3-methyglutaryl-Coenzyme A synthase 1
Limk2 -1.566438 AI058790 LIM motif-containing protein kinase 2
Fdps  -1.537475 AAB859192 Farensyl diphosphate synthase
Comt  -1.530097 AA900964 Catechol-O-methyltransferase
ApZa2  -1.526511 ATI137408 Adaptor protein complex AP-2, alpha 2 subunit
Dnml -1.51898 AI(071582 Dynamin 1
Cntf  -1.488864 AA901112 Ciliary neurotrophic factor
Vwhah 1443572 AA926004 Tyrosine 3-monooxygenase/tryptophan S-monooxygenase activation protein,
eta polypeptide
Timpl -1.405142 AA957593 Tissue inhibitor of metalloproteinase 1
Tmodl -1.380698 AI145620 Tropomodulin 1
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Ppp3ca  -1.346759
Acly  -1.335028
Gueyla3 -1.319694
Psmad4 -1.319584
Slel2al  -1.31465
Pdgfra  -1.299083
HK1  -1.295422
Gnaid  -1.284265
Myole -1.235581
Cd36  -1.209561
Phldal -1.180853
Ednra -1.168178
Camk2d -1.09932
1G5 -1.064152
Cypbl  -1.01685

2

AA%T138
AA900436
AAB19293
AA997517
AT137982
AA925099
AT029744
AT030489
AT059137
AA925752
AA900759
AA858906
AA9254%5
AA964719
AA925346

in}

MET R

1l

ol M EEo| AL Eol olxle

EH
02
0%

Protein phosphatase 3. catalytic subunit. alpha isoform
ATP citrate lyase
Guanylate cyclase 1. soluble, alpha 3
Proteasome (prosome, macropain) subunit, alpha type 4
Solute carrier family 12, member 1
Platelet derived growth factor receptor, alpha polypeptide
Hexokinase 1
Guanine nucleotide binding protein, alpha inhibiting 3
Myosin TE
Cd36 antigen
Pleckstrin homology-like domain, family A, member 1
Endothelin receptor type A
Calcium/calmodulin-dependent protein kinase II. delta
Vesicle-associated calmodulin-binding protein
Cytochrome P450, subfamily bl

A A2 (signal transduction-related) S22 F
Global M Zke] +0.2 o|A &, 14% o)A 3 o] =7}

UES R

& FAAE 8%,

ot 2 4AAE

FAARE 84F0]sict 2v)
& Table 5l RS o]
7449 Nfkb1(Global M =2.04), preproenkephalin,

secretory granule neuroendocrine protein 1(Sgnel:
Global M=1.94)% 4w A= F7stolar, 20 o]}
S7hE FAAES 09F s #ide &3l
52% o] E¥ o] 748 Global M=-0.6) 4}
E-& Table 5ol YeRisich o] 7128 prostaglandin
E receptor 1(Ptgerl: Global M=-2.07)2} Plcbl
(Global M=-1.95)< 4u A= FHAs}tsich

fot

3l 13

related sequence(©]3} Penk-rs: Global M=1.97),

Table 5. Signal Transduction-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in

Hypoxia

Gene. Golbal.  GenBank. Title
Symbol M ACC

Nfkbl 2.0441  AA8H8801 Nuclear factor of kappa light chain gene enhancer in B-cells 1, pl105
Penk-rs  1.966383 AA818276 Preproenkephalin, related sequence

Sgnel  1.941122  AA993689 Secretory granule neuroendocrine protein 1
Tnfrsf8 1.841896 AA924611 Tumor necrosis factor receptor superfamily, member 8
Bmprla 18365  AA924837 Bone morphogenetic protein receptor, type 1A
Ahsg  1.737289  AA955349 Alpha-2-HS-glycoprotein

Cdb 1.736192  AA925584 CD5 antigen

Adnp  1.679512  AA900236 Activity-dependent neuroprotective protein

Pnoc 1.633178  AI044049 Prepronociceptin

Calca  1.624542  AI059177 Calcitonin/calcitonin-related polypeptide, alpha
Gng7  1.556651  AA925506 Guanine nucledtide binding protein, gamma 7
Gnbl 1539084 AAB18588 Guanine nucledtide binding protein, beta 1
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Sag 1.474968  AI070236 Retinal S-antigen

Gpro6  1.474334  AA819206 G protein—coupled receptor 56
Stmn3  1.465852  AA899649 Stathmin-like 3
Pak3 1454282 AA997367 P21 (CDKNIA)-activated kinase 3
Tled 1.44693  AA859009 Transducin-like enhancer of split 4, E (sp I) homolog (Drosophila)
Galr2  1.415947  AI071642 Galanin receptor 2
Dnm2 1302576 AA998487 Dynamin 2
Acvrll  1.274333  AI030334 Activin A receptor type II-like 1
Rafl ~ 1.272416 AA817992 Murine leukemia viral (v-raf-1) oncogene homolog 1 (3611-MSV)
Ptprf 1.26827  AIl111588 Protein tyrosine phosphatase, receptor type, F
Baiap2  1.256877  AA819554 Brain-specific angiogenesis inhibitor 1-associated protein 2
Csnklg3 1.219391 AAR818472 Casein kinase 1, gamma 3
Ptgerl  -2.06548 AAB858510 Prostaglandin E receptor 1
Plebl  -1.94877 AA924991 Phospholipase C. beta 1
Limk2 -1.56644  AI(058790 LIM motif-containing protein kinase 2
Cntf  -1.48886 AA901112 Ciliary neurotrophic factor

Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein,

Ywhah -1.44357 AA926004 .
eta polypeptide

Gueyla3 -1.31969  AA819293 Guanylate cyclase 1, soluble, alpha 3
Pdgfra  -1.29908 AA925099 Platelet derived growth factor receptor, alpha polypeptide
Gnai3  -1.28427  AI030489 Guanine nucleotide binding protein, alpha inhibiting 3
A2m  -1.19876  AA817954 Alpha-2-macroglobulin
Epor  -1.19529  AI172620 Erythropoietin receptor
Ednra  -1.16818  AA858906 Endothelin receptor type A
Alcam  -0.90029 AA875360 Activated leukocyte cell adhesion molecule
Beap37  -0.88404 AA923959 B-cell receptor-associated protein 37
Adeydb  -0.86837  AA924059 Adenylate cyclase 5
Arf? -0.85389  AA964530 ADP-ribosylation factor 2
Rabdb  -0.79491 AAS818114 RAB4B. member RAS oncogene family
Pknl  -0.77441 AA965091 Protein kinase N1
Grb2  -0.73771  AI071530 Growth factor receptor bound protein 2
Minppl -0.71843  AI071438 Multiple inositol polyphosphate histidine phosphatase 1
Rgs2 -0.68123  AA8H8950 Regulator of G-protein signalling protein 2

Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein,

Ywhaq -0.67768 AA858957 theta polypeptide

Dgkz  -0.65829  AI070924 Diacylglycerol kinase zeta
Ppap2a  -0.64863 AAS818593 Phosphatidate phosphohydrolase type 2a
Adeyb  -0.64789  AI029771 Adenylate cyclase 5
Ptpro -0.6469  AA8H8842 Protein tyrosine phosphatase, receptor type, O
Cain  -0.64224 AA859586 Calcineurin binding protein 1
Pde2a  -0.63321 AA996754 Phosphodiesterase 2A, ¢cGMP-stimulated
Freq  -0.63253 AI136914 Frequenin homolog (Drosophila)
112rb -0.60229  AA866450 Interleukin 2 receptor, beta chain
Ptpre  -0.60002 AA924685 Protein tyrosine phosphatase, receptor type, C
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7. MAK(transcription) &3 FHAL F512| B3}
AR A FHel| oJ3fe] Zd o] W=
AAAAF - #E (transcription-related) A}
Global M Zkel +0.2 o] &, 14% o] Zd o]
74 AR 3HF, AT FAAE 4H5FlgiH
Global M kel 04, & 32% oA 713 fAAE
< Table 6o YepHI) o] 7F-¢l Nfkbl(Global

ol
ko
L=
2
X
Hi
o
=}
o
]
>
FH

M=2.04)¢} zinc finger protein 354A(Znf354a:
Global M=2.03)%& 4w} o]} F7hstsich. #del
oJgte] 0% ol & o] 7HAFH(Global M=-0.4)
FAAAAL FH FAAEE Table 60 e QIeh
o] 714 3-hydroxy-3-methylglutaryl-Coenzyme A
synthase 1(Hmgcsl:Global M=-158)= 3] A=
KdE s L

Table 6. Transcription-Related Genes which are Up-regulated by C. chinesis FRANCH. in Hypoxia

Gene. Golbal. GenBank.
Symbol M ACC

Title

Nfkbl 2.0441  AAB58301
/nf3dd4a  2.032971 AA965012
Gatal ~ 1.689679 AA964254
Adnp 1679512 AA900236
Nrld2 1669038 AA858968
Tled 1.44693  AA859009
Timm44 1409287  AI045558
Dom2  1.302576 AA998487
Nr3c2 124173 AI029599
Teebd  1.095143  AA900204
Dbp 1.029048  AI059589
Myodl ~ 0.980164 AA955902
Tefl 0.825572  AI028906
Hsbpl ~ 0.709624 AA874923
Statob  0.652324  AA955730
Safb 0.606642  AI029791
Wtl 0.558052  AA965119
Nrih2z 0548991 AA875128
S100al 0.5316  AI111730
Hoxad  0.503738 AA900970

Nuclear factor of kappa light chain gene enhancer in B-cells 1, pl105

Zinc finger protein 354A
GATA binding protein 1

Activity-dependent neuroprotective protein
Nuclear receptor subfamily 1. group D, member 2
Transducin-like enhancer of split 4, E (sp 1) homolog (Drosophila)
Translocator of inner mitochondrial membrane 44

Dynamin 2

Nuclear receptor subfamily 3, group C, member 2
Transcription elongation factor B (SII), polypeptide 3
D site albumin promoter binding protein

Myogenic differentiation 1
Transcription factor 1

Heat shock factor binding protein 1
Signal transducer and activator of transcription 5B
Scaffold attachment factor B

Wilms tumor 1

Nuclear receptor subfamily 1, group H, member 2
S100 calcium binding protein Al

Homeo box A4

Mafk 0.482485 AA818493 V-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian)

Atf4 0.447616  AA819001
Neurod3  0.444929  AI028971
TCEB2 0401138 AA817828

Activating transcription factor 4

Neurogenic differentiation 3

Transcription elongation factor B (SI), polypeptide 2

Hmgesl  -1.57592  AA924800
Mxil  -097726  AA956438
Nr2f2  -0.80576  AI058589

113 -0.78575  AA899489

Taf9l -0.6924  AI059951

312

3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1

Max interacting protein 1

Nuclear receptor subfamily 2. group F, member 2
Interleukin enhancer binding factor 3
TAF9-like RNA polymerase I, TATA box binding protein
(TBP)-associated factor, 31kDa



Mafk -0.58974 AA858674 V-maf musculoaponeurotic fibrosarcoma oncogene family, protein K (avian)

Gtf2irdl ~ -0.57481  AA900046
Gsk3b  -0.56109 AA964758
Phfba -0.5555  AA925445

Heso  -0.53998 AA900438
Runxl  -0.53568 AI044037
LOC245925 -0.52994  ATI136213
Skd3  -0.51807 AA87H411

Rablla  -0.50428 AA924941

Rablla  -0.50023 AA963374
Tmpo  -0.49145 AI044110

General transcription factor II Irepeat domain-containing 1
Glycogen synthase kinase 3 beta

Transcription factor INI

Hairy and enhancer of split 5 (Drosophila)
Runt related transcription factor 1
CTD-binding SR-like protein rA9
Suppressor of K transport defect 3

RABI1la, member RAS oncogene family
RABI11la, member RAS oncogene family

Thymopoietin

Nedd8  -0.44853 AA866433 Neural precursor cell expressed, developmentally down-regulated gene 8

RabZz  -0.41692 AI070613
Copeb ~ -04123  AA819048
Ruvbll  -0.41085 AI043861

RAB2, member RAS oncogene family
Core promoter element binding protein

RuvB-like protein 1

8. MY i FAA HHQ| M3l

Aol A Fdel oste] EF o] W= W
" &3 (immune-related) F4A+ 5 Global M 2t
o] +0.2 o] F, 14% o1 & o] F/Is FA
T 29%, AAas §AAE 2059 Global M
7ol 0.2 o4 F7hat f-4255 Table 7l el
sieh o 7F-d Nfkbl, Penk-rs(Global M=1.97),
C-reactive protein, petaxin related(Crp: Global

M=19) 5 4l A= Z7tetsict). widel &3}
Global M gkel 0.2 o]} 74 HAHH A=
< Table 7ol Jepldel o 71&d Cfi( Global
M=-212)% 4] oA 743} o™, myxovirus
(influenza virus) resistance 2(Mx2: Global M=
-1.48) ¢} alpha-2-macroglobulin(A2m: Global M=
-1.20)-> 2080 o)A} ZHAstsidt.

Table 7. Immune Response-Related Genes which are Up or Down-regulated by C. chinesis FRANCH. in

Hypoxia
Gene. Golbal.  GenBank. Titl
Symbol M ACC HHe
Nfkbl 2.0441  AA858801  Nuclear factor of kappa light chain gene enhancer in B-cells 1, p105
Penk-rs  1.966383 AAB18276 Preproenkephalin, related sequence

Crp 1.945706  AA926359
Gbp2  1.933065 AA819701
Ahsg 1737289 AA955349

Cdd 1736192 AA925584
Calca  1.624542  AI059177

Fnl 1.501409  AA900988
S100b  1.419577  AA956175
B2m 1.370357  AA8B17792
Cd8l 1.047569  AA964328
Ptafr  1.0436% AA924637

C-reactive protein, petaxin related
Guanylate binding protein 2, interferon-inducible

Alpha-2-HS-glycoprotein
CD5 antigen

Calcitonin/calcitonin-related polypeptide, alpha

Fibronectin 1
S100 protein, beta polypeptide
Beta-2 microglobulin
CD81 antigen

Platelet-activating factor receptor
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Gal 1.010291  AA955779 Galanin
Tir4 0.992881  AI044119 Toll-like receptor 4
B2m 0.915331 AA818265 Beta-2 microglobulin
Gprl05  0.894049  AI029892 G protein-coupled receptor 105
Pglyrpl 0.60527  AA875213 Peptidoglycan recognition protein 1
C9 0.59017  AA998796 Complement component 9
Cd3d 0527372 Al137921 CD3 antigen delta polypeptide
Fthl 0.488891 AA818441 Ferritin, heavy polypeptide 1
Inha 0.428566  AA955146 Inhibin alpha
Hla-dmb  0.349507  AI146187 Major histocompatibility complex, class II, DM beta
Terg 0.278261  AA997294 T-cell receptor gamma chain
Cxell0 0262911  AI059907 Chemokine (C-X-C motif) ligand 10
7nfl79  0.251234  AA997188 Zinc finger protein 179
LOC360918 0.24777  AA956032 Similar to Platelet factor 4 precursor (PF-4) (CXCL4)
Fegrt 0.235447  AA875464 Fe receptor, IgG. alpha chain transporter
A2m 0.234536  AA859825 Alpha-2-macroglobulin
Cdldl  0.232928  AI044941 CD1dl antigen
Cfi -2.11964  AA900791 Complement factor I
Mx2 -1.48406  AI030615 Myzxovirus (influenza virus) resistance 2
AZm -1.19876  AA817954 Alpha-2-macroglobulin
Pap -0.84601  AI030627 Pancreatitis-associated protein
RTI-M3 -0.82833  AI144896 RT1 class 1b, locus M3
C8b -0.79261  AA819870 Complement component 8, beta polypeptide
Crp -0.73622 AAB18144 C-reactive protein, petaxin related
B7h3 -0.68079  AA8H8717 B7-H3
Ptpre -0.60002  AA924685 Protein tyrosine phosphatase, receptor type, C
C3 -0.52695  AI044782 Complement component 3
Ptms -0.4989  AA899878 Parathymosin
F2 -0.48822  AI071305 Coagulation factor 2
Itgal -0.38756  AA964090 Integrin alpha 1
Tnfrsflb  -0.35053  AA900380 Tumor necrosis factor receptor superfamily, member 1b
Tlr3 -0.32848  AA924130 Toll-like receptor 3
Hla-dma -0.32808 AA924693 Major histocompatibility complex, class I, DM alpha
Sppl -0.31417  AA964431 Secreted phosphoprotein 1
Sod2 -0.31097  AI029806 Superoxide dismutase 2, mitochondrial
Psmb9  -0.27899  AI111949 Proteosome (prosome, macropain) subunit, beta type 9
Azgpl -0.24691  AI059700 Alpha-2-glycoprotein 1, zinc
Maspl -0.22254  AA926053 Mannose-binding protein associated serine protease-1
N, £ & W9 5] 2ol Jsted FUsle] AREHEHY, ¥
Y - AAE T 2 TE5A (excitotoxicity)
ROSE 87158 Az @ade gasas AL ROS Aol Sase} woiAAe &
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AZ 9= AZIAEHAS Subste] AANE AL
2g o)A’ vEZelol s £ e o)
A4 Aolo] uheh AT AYAE o] F3 Qe
]2 nlxzcgol b9 (MMP)e g, MMP

n gz ol A ATPE E’L' = 95gez
nlEZ=eel7t ROS xZ5™ MMP7L 24
o] ATPZ AT 4 oA ol Az Ca*" 2
77F - Ao £3) Ak (necrosis) & Ml EAFA AL
(apoptosis) & $28t= 28 ele] Hg,

woE-> vlube] obAlv] 3 Ranunculaceae) ol 438t
hd A 2Bl ##(Coptis chinensis FRANCH.)
o) fE#S Az Aozl (EAER) o “pki
%, FER, B, BEIIH, BHE, Bk R T,
I NeH s, ARSARE olgty T8 Hx2
FE55 % ‘Iﬁﬁiﬁ"%iﬂ FHOBRE EAEEY &%
o] olo] HE el ZHEEH, FEIELY,
SEIEOY, EERES, ER5, RIERGER 5
Aol A F2 ok 2 2y, e FegRe
berberine, coptisine, worenine, palmatine 522 8
FFGL ojgk T3 s AE5A Al
gt Z-mAYY W AFA oA Xz, &4,
ika, g A4, kg ol e Aoz By
e,

o DNA 48
e W A7 AEAS A8t FAakztaso)
stdch. 2y AA7ZEA] A ZEAR A
3} & ol “HEH Kby ‘ﬁi}— Ab B
ATl M EHo] AA
mﬂ"ﬂ o] %] %33k microarray

dlo
o
by

of
T

O
I

ﬂd
F°1'

3
2 9% 3
AN
A
a

Apoptosis/cell death &3 54#F 7} Nfkbl,
Dnasell3, S100B. Clu, Dnm2, Aloxl5 #+4A= &
7Vstedx, Cntf 42 7248tk NF-«B family
$- A2 AAFIARE(RelA [p65]. RelB. c-Rel. Nfx
bl [p105/p50] and Nfxb2 [pl00/p52])< Al Z2] A
A (growth), A (activation), 23} (differentiation)
2 AE(survival) ol 23 g &7 Nfihl
FAAE apoptosisE A& AV & A3 7
°2 ¥ H3 9J=d*” human neutrophil® 7
£ hypoxic shock & 27] 3A17Hl6 = A4z W
37 HE AT 6AIAClE=  glyceraldehyde
3-phosphate dehydrogenase( G3PDH), microphage
migration inhibitory factor(MIF), triosephosphate
isomerse-1 and Nfxkb(p65)7} 28] o]} F7kst= 7
o7 ¥yEy Yg¥, o] 52 AT oshd Nfuh
p65E Ak Tel| o)Fte] ZAEE FAAEA, A
A%t (reduced oxygen tensions)ell <]dte] Z & o]
Z7}5] 12 Nfkb A8 A1 E4l gliotoxin®} parthenolide
£ AEsid Ax7 AR gebs #iEed] o3t
Nfxh®] F7h= AR Fol A AAA 2 AL
Tgol 2 7oz ofsfEn.

Dnasell3” $AAE A& 715 aej]A] o
SYAEE, dAA Zof 23] Eu|HE HEE wheid}
= $EA(cellular goalie)’ &= NEE 23T
Aoz 2AIG” web) A EelA Dnasell3d]
’ZI‘E] FA4-2 A AAb 2749 (apoptotic debris) o]
, AR Zo A FEel 2] 8 Dnasell3
°] f 1 el =S AE I3 (cell
debrls)*c" &3 AAFLEN HESAS AA
& 7ow 2=,

S100bx= M EWeA SI00BE AlzAd, a4%
AzA 9 24844 (caleium homeostasis) el 2
oJte] A=+ A Z2] 3l (cell morphology)E =4
317" apoptosisZ WA, =ak S100B= AE
2o 22]7]% (mitogenic property)®e] gl.om, Ay
82l 714 Al (developmental plasticity), Arsfel o}
2 AAAA (lesion-induced reactive synaptogenesis)
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i teh 2F o=l Mze MiaF

AoR uu}“ S100B: wheFgt w&4
= 2 Bysy ggt oy
Sk 7]%%% f&aﬂi o A AFAZel A S100b
o] F7he 249 E£4E Al AAA 2] A
AR AL AL E5E F JoE A E

Clu f-A4 kol w8t Byol] w2d Clurb ¢ &
of A 3Fsl(cancer therapy resistance) Qe
(tumour development)dl] Feddt= anti-apoptotic
protein® o] EH T 15, Clu¥ mitochondria
o|A  pro-apoptosis AAFel BaxE A el 5hed
apoptosise A A3H=4l, Clut Bax oligomerization
Z w3t o gy mitochondriail‘%ﬂ cytochrome ¢
7} §21H 2 o]olx] el EA(caspase) Aol U
ojube AL WA, wetM AakaZelA Clu
9] Z7}= apoptosisE JAlste] A EAES A3}
Aoz sAgd.

Dnm2E Al E£AE4 (cytokinesis) ol Fodste] 2
7] A7) (early prophase)|* Z=A1A| (centrosomes)
9} ol 938} 2 proteomicsE F3 AT
o w2 HAAZe| A Dnm2e] TH2 ==
0 2=y Xﬂ"&J_TﬂW Dnm27} o™ d&E& 3}
A= obA dElAl vyt g

LOXE  AtA(oxygen)E  oHEE3pAHRA
(polyunsaturated fatty acids)e] EA3F 29| %
T EARA ARRS] AIFRSHl we UR
Ao 5 12- & 15-L0XE £RAd, 12-L0X
o} 5-LOXE HAHAH 2 A B3] Z3o] wo| ¥
¥ 12-LOXE A EH3e) A EALY F
A2 ROSY U9l peroxynitritee] 28t 217 A|
29 2AA¥e} glutathione 72 2 arachidonic
acidol] &3t M ZAbe] F83 &5 3h= o=
A gl

Cntfe EHo| 7M4 el Zhashaledl. Cntfe
I1-6 cytokine familyell &3}, AA A4 A
2] fA19} £A3] B Fa38 dEE = oR
AT Q. Cntfe £4HE ARAEe] A2

m ool]gl AAIR Y AHEL A9 A=

r-|~ ﬂ-l-/ r-|—4

0“6]- zx-?

LrﬂJ
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2HolM FEo| FTA

#oll ofxl=

02
02

Felsle Aoz Bg AT A=A el
Cntfe ofaA E(glia)ol ©Jste] Hr|= o] A7AA
22 B3 d¥e] UAA #¥(transient
global ischemia)el|A] B.H swu}o] vF-S-A WHolwA
¥ (reactive astrocyte)|A& Cntfe} T 83l
CNTFRa7} 8413] Z71s19l ovt A14M 28] CNTFRa
23 F7he uegdt Axe 4R =g

F= Cntf7} o) Eel 9six] Z3 o) A FA4s)
JE=AE= A9etr] o=
2EHA kg #d AR 7kl Defb3st

Defblo] 4uf o]4H(Z+zt Global M = 2.15 ¥ 2.13)
o2 7P wel FURIR Crp:= 4 A=
(Global M = 1.95) 2 ZA #713l9i}. Antimicrobial
peptides(APs)= A1AA =94 (innate  immune
system) ] EFEA}(effector molecules) 2H F2
/‘U]ZX‘ epithelial tissues)ellA] E-r]¥ o}, Defensins
2 AP 719 %238 peptide familyelth. ol &
75}1 (3-5 kD). cysteineo] F3-3F oFo]2( catlomc)
peptides2A a- ¥ B-defensine® EFH B
-defensins= "% Z7FA M E(immature dendritic
cells) 2k T cells®] }at3+43 212k (chemotactic factors)
2 zasto 2 AMAA(innate) Z 334 (adaptive)
Houl-g-o AR vEs}t Bl s gAY AaaZel
] #Hol| 23t defensin®] Z7l= M E£A ol
Zalkl I W P s D e R =2 B ) s B

Crpi‘r alzheimer's Disease®] AP w2 flat
pentameric discsE THE7] wEoll pentraxinse]2t £
A}, Crpe AAY 2H 3ol R whested o
A o]l A A 1000w 7HA] S8, 2E
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