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Effects of an Extract from the Roots of Plarycodon grandiflorum
on the Growth and Gene Expression of
Human Lung Carcinoma NCI-H460 Cells

Hoon Kim - Dong-il. Park

Objectives : We studied Effect of Platycodon grandiflorum on Lung carcinoma

Methods : By using ¢DNA microarray technique, we analyzed the effects of AEPG(aqueous extract of
Platycodon grandiflorum) on the gene expression profile.

Results : Out of 384 genes screened associated with growth inhibition of carcinoma cell, 9 genes were
founded to be affected in their expression levels by more than 12-fold after treatment with AEPG. And 67
genes were changed the expression level 0.5 times more than that of reference RNA after treatment of AEPG.

Conclusions: These findings suggest that P. grandiflorum has strong potential for development as an agent for
prevention and treatment against human lung cancer.
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Fig. 1. A process of cDNA microarray chip assay
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Table 1, List of up—regulated genes in NCI-H460 human lung carcinoma cells after AEPG treatment

Gene Symbol Title RM.

ANXA?2 annexin A2 1.422303
BID BH3 interacting domain death agonist 1.257901
CD63 CD63 antigen (melanoma 1 antigen) 1.740473
TSC2 tuberous sclerosis 2 2.058903
ARHA ras homolog gene family, member A 1.274663
CCNBI cyclin Bl 1273675
IL8 interleukin 8 1.548728
IFNA2 interferon, alpha 2 1.226427
TNFSF9 tumor necrosis factor (ligand) superfamily, member 9 1.226037

Table 2, List of down-regulated genes in NCI-H460 human lung carcinoma cells after AEPG treatment

Gene Symbol ) Title RM
ARAF1 v-raf murine sarcoma 3611 viral oncogene homolog 1 0.353597
ATF2 activating transcription factor 2 0.241408
CCR6 chemokine (C-C motif) receptor 6 - 0.202226
CD44 CD44 antigen (homing function and Indian blood group system) 0.443071
DAP3 death associated protein 3 0.293020
EBAGY estrogen receptor binding site associated, antigen, 9 0.363892
EDNRB endothelin receptor type B 0.343599
SLC3A2 solute carrier family 3 (activators of dibasic and neutral amino acid transport), member 2 | 0.275737
STAT1 signal transducer and activator of transcription 1, 91kD 0228577
TGFA transforming growth factor, alpha 0.402298
THBS2 thrombospondin 2 0351116
ACTB actin, beta 0.134245
YWHAZ tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, zeta polypeptide | ~0.187363
RPLI3A ribosomal protein L13a 0271076
ABL1 v-abl Abelson murine leukemia viral oncogene homolog | 0.127926
CSK c-src tyrosine kinase 0.442531
CDC20 CDC20 (cell division cycle 20, S. cerevisiae, homolog) 0.165021
EDN1 endothelin 1 0.396867
IL1IRA interleukin 11 receptor, alpha 0.487882
IL18 |interleukin 18 (interferon-gamma-inducing factor) 0214762
JAK3 Janus kinase 3 (a protein tyrosine kinase, leukocyte) 0.496070
CREBBP pyruvate dehydrogenase kinase, isoenzyme 2 0410177
PLAU plasminogen activator, urokinase 0.140327
RADS RAD9 (S. pombe) homolog 0.093344
SSI-1 JAK binding protein 0.340561
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Table 2, Al&

Gene Symbol Title RM
STAT2 signal transducer and activator of transcription 2, 113kD 0.392603
YWHAZ tyrosine 3-monooxygenaseftryptophan 5-monooxygenase activation protein, zeta polypeptide | 0.133941
RPLI3A ribosomal protein L13a 0.287843
BRCAI1 breast cancer 1, early onset 0.489723
CDKNI1B cyclin-dependent kinase inhibitor [B (p27, Kipl) 0.483429
COXT7A2L.  {cytochrome ¢ oxidase subunit VIIa polypeptide 2 like 0.385217
FIGF c-fos induced growth factor (vascular endothelial growth factor D) 0.419688
FLT1 fms-related tyrosine kinase 1 (vascular endothelial growth factor/vascular permeability factor receptor) 0.448765
IGFIR insulin-like growth factor 1 teceptor 0.283296
HSPAS heat shock 70kD protein 5 (glucose-regulated proteir, 78kD) 0215493
IL8RB interleukin 8 receptor, beta 0.370730
MCC mutated in colorectal cancers 0.312132
MCM7 minichromosome maintenance deficient (S. cerevisiae) 7 0.215106
MLL2 myeloid/lymphoid or mixed-lineage leukemia 2 0.211621
RELB ;;T;p:;i rge;irol:;ﬂ;e;d;ziiﬁi?lsi; ‘::;IS (;x)xcogene homolog B (nuclear factor of kappa light 0240035
SCYC1 small inducible cytokine subfamily C, member 1 (lymphotactin) 0.241057
SELPLG selectin P ligand 0.068956
TNFSF6 tumor necrosis factor (ligand) superfamily, member 6 0.143751
WT1 Wilms tumor 1 0.175036
YWHAZ tyrosine 3-monooxygenaseftryptophan 5-monooxygenase activation protein, zeta polypeptide | 0.156640
RPLI13A ribosomal protein Li3a 0.284861
CASP2 gﬁiﬁé;g;?:i::ﬁ:; a:z;tzi;le protease (neural precursor cell expressed, 0483882
CASP4 caspase 4, apoptosis-related cysteine protease 0.136980
CASP8 caspase. 8, apoptosis-related cysteine protease 0.298858
CCNC cyclin C 0434215
CFLAR CASP8 and FADD-like apoptosis regulator 0.129734
CDC42 cell division cycle 42 (GTP-binding protein, 25kD) 0.375016
CDK3 cyclin-dependent kinase 3 0.167452
CDKNIC cyclin-dependent kinase inhibitor 1C (p57, Kip2) 0.494995
CSFIR colony stimulating factor 1 receptor, formerly McDonough feline sarcome viral (v-fms) oncogene homolog 0.361587
FGFR2 fibroblast growth factor receptor 2 (bacteria-expressed kinase, keratinocyte growth factor receptor, 0277806

craniofacial dysostosis 1, Crouzon syndrome, Pfeiffer syndrome, Jackson-Weiss syndrome)

FGFR4 fibroblast growth factor receptor 4 0.363049
FOS v-fos FBJ murine osteosarcoma viral oncogene homolog 0.443770
SCYAIl small inducible cytokine A1 (I-309, homologous to mouse Tca-3) 0.044592
SHC1 SHC (Src homology 2 domain-containing) transforming protein 1 0.043241
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Fig. 2. Results of RNA quality check (QC) for cDNA microarray assay. NCI-H460 human lung carcinoma
cells were incubated with 2.0 mg/ml AEPG for 48 h (lane 1, control cells; lane 2, AEPG treated cells) and
total RNAs were isolated and separated in agarose gel electrophoresis, QC (285 rRNA/18S rRNA) was

calculated using Bioanalyzer,

Fig. 3. Color image of microarray used to analyze transcript level in cultured NCI-H460 human lung
carcinoma cells after AEPG treatment with 2.0 mg/ml, Total RNA was extracted from NCI-H460
cells. immediately after AEPG treatment, Each RNA sample was used as a template for synthesis of
cDNA probe, which were incorporated with either Cy3— or Cy5—dUTP, The probes were mixed and
hybridized to a microarray slide, The slide was scanned in laser. scanning. The control was
labelled with Cy3—dUTP (green) and the AEPG treated sample was labelled with Cy5—dUTP (red),
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