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ABSTRACT

In this three-year study, we aim to develop a standardization protocol for the
study of Chinese herbal formulas by integrating three fingerprinting platforms. First,
we performed molecular genetic fingerprinting study to assure the authenticity of C.
sinensis samples. Then, a series of organic and inorganic chemical fingerprinting
analysis were carried out to monitor the similarity of chemical profiles between
samples and to evaluate the safety of C. sinensis raw material. Finally, a set of
loop-design microarray experiments was conducted and microarray fingerprints of
various Cordyceps samples were analyzed by statistical calculation. The quality of
microarray data was confirmed by both statistical methods and real-time PCR
experiment. Specific C. sinensis marker genes are identified and the underlying
pharmacological mechanisms are discussed. Here, we further demonstrated that a
carefully designed and validated microarray fingerprinting platform is able to
molecularly differentiate distinct C. sinensis samples with minute chemical
differences. This integrated fingerprinting platform could be implemented to the
standardization as well as the future in vivo study on traditional Chinese herbal

formulas.
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QCS vs. QFB vs. QW
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QFB vs. QCS vs. QW
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fﬂ% % H;l 1 % Hi.l 2 7 ‘Jnﬁ‘?(, 1 i 'frfy‘, 2
Na 1707.00 1838.16 457.25 428.89
K 9020.00 789.47 6293.29 7166.67
Ca 667.00 1151.32 353.35 512.22
Mg 1500.00 10355.26 1320.35 1400.00
Fe 304.00 428.95 209.96 722.22
Al 349.00 719.74 242.42 651.11
Mn 9.00 7.89 35.17 23.33
As 5.75 13.45 1.96 2.65
g 0.35 2.72 0.28 5.35
Cu 8.96 11.46 9.21 7.80
Ni <0.014 0.59 < 0.0074 <0.015
Pb 0.13 1.12 0.28 0.60
Sr 3.41 5.34 1.55 2.13
/n 124.80 62.37 127.71 76.11
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1 CDe9 CD69 antigen (p60, early T-cell activation antigen) 3823 t
1 STATI1 signal transducer and activator of transcription 1, 91kDa 2727 t
3 CGI-01 CGI-01 protein 206.8 t
4 RNT22 RNA. U22 small nucleolar 143.3 1
5  STATSA signal transducer and activator of transcription SA 112.7 }
6 KIAADIO] KIAA0101 gene product §1.0 t
7 TIAl TIA1 cytotoxic granule-associated RNA binding protein 78.4 !
8§ HIST1HIBJ histone 1. H2by 74.8 }
9 PRDXI peroxiredoxin 1 67.7 i
10 PPIB peptidylprolyl isomerase B (cyclophilin B) 61.7 4
11 PLAB prostate differentiation factor 60.2 v
12 STK17B serine/threonine kinase 17b (apoptosis-inducing) 56.4 t
13 LST1 leukocyte specific transcript 1 51.1 v
14 ILIB mterleukin 1, beta 50.8 v
15 LOC375743 similar to CG3073-PA 50.6 '
16 unknown 47.8 t
17 SLC3A2 solute carrier famuily 3 . member 2 47.7 4
18  WWP2 Nedd-4-like ubiquitin-protein ligase 46.9 '
19 TOPl topoisomerase (DNA) I 45.2 ‘
20 CST7 cystatin F (leukocystatin) 451 t
21 SNRPF small nuclear ribonucleoprotein polypeptide F 438 t
22 DUSP4 dual specificity phosphatase 4 434 t
23 24432 hypothetical protein 24432 43.1 }
24 DDX5 DEAD (Asp-Glu-Ala-Asp) box polypeptide 5 41.6
25 POU2FR2 POU domam. class 2, transcription factor 2 191 }
26 TUBAs tubulin alpha 6 378 t
27 HSPAS heat shock 70kDa protein 8 372 t
28 TRGVY T cell receptor gamma variable 9 36.8 t
29 POP1 processing of precursors 1 36.3 }
30 unknown 357 t
31 PTEl peroxisomal acyl-CoA thioesterase 350 |
32 KDELR2 KDEL endoplasmic reticulum protein retention receptor 2 347 t
33 PHKG2 phosphorylase kinase, gamma 2 (testis) KEX t
34 HMMR hyaluronan-mediated motility receptor (RHAMM) 34.2 |
35 NPFF neuropeptide FF-amide peptide precursor 338 t
36 PEKM2 pyruvate kinase, muscle 338 t
37 DKFZp434D0215 SH3 domain protein D19 337 t
3§ PRDX2 peroxiredoxin 2 333 ¢
39 ITGBI mntegrin, beta 1 ( antigen CD29 includes MDF2, MSK12) 33.0 }
40 GSK3B glycogen synthase kinase 3 beta 328 )
41 ZYX Zyxin 326 !
42 GPP3MR GPP34-related protein 325 }
43 PAG phosphoprotein associated with glycosphingolipid-enniched microdomams 325 1
44 LOC283241 hypothetical protem LOC283241 323 I
45 RIPK2 receptor-interacting serine-threonine kinase 2 320 t
46 CD38 CD38 antigen (p43) 317 }
47  FLJ10407 hypothetical protemn FLIJ10407 314 t
48 HIST1H2BD histone 1. H2bd 309
49 unknown 30.6 v
50 unknown 302 t
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51 ABCBI ATP-binding cassette, sub-family B (MDE/TAP), member 1 30.1 !
52 RCD-8 autoantigen 30.0 t
53 PRGI proteoglycan 1, secretory granule 29.6 !
54 (CIAOl WD40 protein Ciaol 29.5 '
55  (CLSTN1 calsyntenin 1 29.2 t
56 FLJ12542 hypothetical protein FLI12542 202 t
57 Homo sapiens cDNA FLI26466 fis, clone KDN04258 28.6 '
58§ RDBP RD RNA binding protein 28.4 $
59 MANIA2 mannosidase, alpha, class 1A, member 2 28.0 }
60 EIF3S8 eukaryotic translation nitiation factor 3, subunit &, 110kDa 28.0 ¢
6l NPM2 nucleophosmin/nucleoplasmin, 2 27.7
62 TJP2 tight junction protemn 2 (zona occludens 2) 27.7 |
63 ETS2 v-ets erythroblastosis virus E26 oncogene homolog 2 (avian) 27.7 t
64 PLEK pleckstrin 27.5 ¢
65 SCDGEF-B spinal cord-derived growth factor-B 275 t
66 XTP5 minor histocompatibility antigen HA-8 27.3 t
67 LSMI LSM1 homolog, U6 small nuclear ENA associated (S. cerevisiae) 27.0 t
68 CCToeB chaperomn containing TCP1, subunit 6B (zeta 2) 26.9 t
69 SYNCRIP synaptotagmin binding, cyvtoplasmic RINA interacting protemn 264 t
70 unknown 26.4 t
71 LOC54499 putative membrane protein 26.2 t
72 INF236 zine finger protem 236 26.1 t
73 FNBPI1 formin binding protein 1 25.9 !
74 ABCGI1 ATP-binding cassette, sub-family G (WHITE), member 1 25.7
75 GRCC10 likely orthelog of mouse gene rich cluster, C10 gene 25.6 v
76 CYCS cytechrome ¢, somatic 25.2 t
77 unknown 25.2 v
78 Homo sapiens full length msert cDNA clone YW29A12 251 v
79 PTPNé protein tyrosine phosphatase, non-receptor type 6 248
80 SRM spermidine synthase 247 t
81 LRRN4 leucine rich repeat neuronal 4 238 !
82 unknown 238
§3 PSMF1 proteasome (prosome, macropain) inhibitor subumit 1 (PI31) 23.6 v
84 AIPL1 aryl hydrocarbon receptor mteracting protein-like 1 23.5
85 TALDOI transaldolase 1 23.2 t
86 CPSF5 cleavage and polyadenylation specific factor 5, 25 kDa 231 t
8§87 NME3 non-metastatic cells 3, protein expressed mn 23.0 t
88 LOC286148 hypothetical protein LOC286148 228 '
89 Homo sapiens transcribed sequences 225 !
90 FLJ10420 hypothetical protein FLI10420 225 ||
91 KIAAI1237 KIAA1237 protemn 22.4 t
92 MYOIF myosin [F 21.7 |
93 Homo sapiens clone PSA S 60 T-cell receptor beta chain mRNA 21.7 t
94 ICAM2 intercellular adhesion molecule 2 21.7 !
95 ID4 inhibator of DINA binding 4. dominant negative helix-loop-helix protemn 21.4 '
9 CD37 CD37 antigen 21.4 |
97 PPIL2 peptidvlprolyl isomerase (cyelophilin)-like 2 21.4 !
98 unknown 21.3 !
99 GPR27 G protem-coupled receptor 27 21.1 '

100 MAX MAX protein 211
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