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Background and Objectives A nasal polyp is a chronic inflammatory disease that af-
fects 1~4% of the general adult population. It is characterized by edematous inflamed mu-
cosa prolapsing into the nose, leading to nasal obstruction, abnormal secretions, loss of
smell, headache, and a reduced quality of life. We sought to screen for diseases related
genes in nasal polyp by using DNA microarray and to validate the altered expression of se-
lected genes.

Subjects and Method The samples were obtained from nine patients with nasal polyps
and two patients with pituitary adenoma. DNA microarrays containing 22,063 genes were
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Revised  December 29, 2010 ples. A study of mRNA expression of selected genes was performed using RT-PCR.
Accepted December 30, 2010 Results 126 genes were up-regulated at least 2-fold, and 161 genes were down-regulated
Address for correspondence at least 50% in nasal polyps compared with the normal sinus mucosa. The three most up-
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Conclusion This study could provide a clue for investigating possible pathophysiologic
processes involved in nasal polyps.
Korean J Otorhinolaryngol-Head Neck Surg 2011;54:55-61

Hol W gy RE fAA Ak e, iR of

6] ]ZE-!]—I o— [e] 9‘] 1l O % R =2 s
S/ dgto R 3ukg] W|R $7F 7| B5 5o S A g4 WY B, ol Fabde] W3t 5o a’lEo] #
op7|gte}, ulg-2 Ut QT 1~4%2] SHES T, o]  oEla Y= Aoz LA kY =gk diael dal 2]
oA & ¢ &3t A2 cytokine$d-toll SJafjA] IgEui7l = 7)<

i
£, guby 5o horat AFAES) Wadt W Buldel A Be ATE Fste] w444 9ol Hlg WY F
A 2V 24, 8 QAR 1L SHAR AR ool A3 ek

Copyright © 2011 Korean Society of Otorhinolaryngology-Head and Neck Surgery 55



Korean J Otorhinolaryngol-Head Neck Surg 12011;54:55-61

geret vlge] el
o] TRRY] g B AT 517
Ae] ZHot PSHES] Feg olBA Eh chemo-
kine®|Y cytokine 18]il o|& -FAAe] o] sk A
ol M4 A% 71 ol9]e] fAAF F HlgoA WA=
ERo] tgt op = ukx] ok} 0

AAES Al W SRR 4R oF 25,0002 1+
Aol thsfiA] LAl ’6‘1:!‘% W&sH= microarray s ©]

gato] lgolA] A Hutzao] tigt el Aol BT
EEW v]-g-2] 7| 16H o =

So] B34} skl

A 55

Ek]o] ol

];H}\]- o] g

o X od

2

-}
b

oRIQIF A BHY HrEY W g
A3 S A e 0e) B
2he] e 16404 6941
A S30lek g
slatelln] HjstaAl 52
%4 48 o S0
BB g g 2
A A B RS A
2 Fa g 2

5 Eg ;Hul—

[

I oX oX
e
ok
El
ok
10

o
BN
)

—|—‘

o
!
%)
o
5 5

5

r>~ OE’ roO_t

2

"~ ol

ot 1o |o
=

o o

)
T
X

.

> H
NS
N =
o 32
A
=
o
El
oF [r

R ANON

R
ny)
1
2
>
it
tlo
yi=d
rlo

L ﬂ— lo r1o

+

o
lo
N

+

N

Lo P
oD
o

e

of

£orle

N >

T ¥
ot
a
)

D 2

d

2
31'4
R
=

tlo W ofw rk% r9 U
P
2y
ofl of
offl
iy
ru
E
lo
HU
-l>
it
ofx
oa

2
2
ol
e
o on
=2
S~
ol
op
ofr
ok
3R
v

@
i
T

>

mLn e
;Erzimz
flo i
El_lb‘
o K
%mﬁe
S
2
r_&OQL’E

>~
T ey
v
Y
J:“;H
E]X_,
OEFE’LH
e >
e >

ox
re
o
4o
toh
1o
o>
1o
et
o
_?_15

] £9] 2 AA RNA &

.
i

ROl WA Sa 5w A EAfeks g
22 AF 24 gl AH F AL Fol gol
ofe] A A BRI, AT A BT UHE
Ao g o s HAskc

)
>

modified acid phenol
ez gyl 7t 221 1)
2} /\]-Hgi u}JH 3}az, Trizol -8H(Life Technologies, Gai-
thersburg, MD)e]| ¥o] =9It} 1 3 Trizol 1 mL% 1-br-
omo—3—chloropropane 0.1 mLE ¥ 12,000 RPMo||A]
1567F AAEsiath A4Eds A FEO %7132 0.5
mL9 isopropanolZ Yil Z Aol T ARLoA] 1087
W5k ThAl 12,000 RPMOA 1587 Y& st

AL AASIAL 75% ethanol® pellet A|2gt of

ol

oo 2

56

12,000 RPMellA] 1027 H4lEe]stsint. Ethanol& A7
3t & pellets 7AZFA|A diethyl pyrocarbonate(DEPC)
2 e 254 pelletS SAAT 1 T 2ol B
F=A(DU 530, Beckman, Fullerton, CA)E o8& A260/

A2807FS &A5f0] 2.0 oJAto] H& 21519 al, RNA inte-
grity number(RIN)ZFo] microarrayS AAIE 4= 9l A4
2l 7 ool AERIAE Bl T ok AFE AlRFsict

Microarray
A RNAZYE cDNA €4S RNA sample 5 ug=
template® 3}o] T7—oligo(dT) primer?} One—Cycle
c¢DNA Synthesis Kit(Affymetrix, Santa Clara, CA)S
o|-g-sto] asidict T olFHAl ¢cDNAE Sample
Cleanup Module(Affymetrix, Santa Clara, CA)2 £3
A AA 3 GeneChip® IVT Labeling Kit(Affymetrix,
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Table 2. List of over 7-fold up-regulated genes in polyp compared
with normal mucosa

Affymetrix probe  Reference

pression Console, Affymetrix, Santa Clara, CA)2] glo- set ID sequence Genefifle  Fold change
bal scaling% ;\]514—5],01 7_'].7_]._04 By i]—O]Oﬂ KH?-‘;_} /g'i H]_E!_ 8095422 NM_003154 STATH 153.7
—“f_—/ﬁ'—% -‘%]’8]—01] @%ﬂ(normahzation)/\]ﬁq, 7—1]'7—]'9—] *2"53% 7948444 NM_001062 TCNI1 74.4
_T—’} EH}_—TL /\}0194 %Zix]- 14l i]-O]E- -‘?'—/\‘1’3]—7] -?48]—04 Ma- 8095497 NM_152997 C4orf7 71.8
= b = == 7931108 NM_007329 DMBTI 43.3
nn—Whitney U testE ARSF2H, 9] %2 p<0.05 8095456 NM_017855  ODAM 323
=2 59t} 8061815 NM_182658  C200rf185 24.6
8121936 BC062712 Céorf58 22.8
73 :]_q_ 7997188 NM_005143 HP 22.4
8086607 NM_002343 LTF 20.9
8136839 NM_002652 PIP 17.5
Microarray analysis 7948354 NM_145016  GLYATL2 16.9
34 v 2230} v|wsto] H]E Alof|A] AEE Fold 8141374 NM_001185  AZGPI 16.3
& G-HA}(differentially expressed gene, DEG)o] tfgt 7976496 NM_001085  SERPINA3 1.7
fold Change 7:‘3?%—‘5 H]_g_ 53401]/\1 1267H9‘] He]'?:ﬂi %71_ ‘(r)r 8082797 NM_001063 TF 10.0
X 1617112] B 74a o AxT} TEE] 5 2 o 8008736 NM_006151 LPO 9.7
HH‘;—.QQ_]- EO]HjX{Z}‘:_ BSTA—I'I_"—HE]—ILS 7HHlj—] g]—; OEO:]I’_ 7962000 NM_198965 PTHLH 9.4
sre e el : orlh= —EM 7922174 NM_000130 F5 8.9
= C 2= TCN1, DMBT19] =A%tk 28jofl 4] 3uf Afo] 8061780 NM_025227 BPIL1 8.5
O AFE Bl GHR= T47), 3uljollA 4uf) Atol= 1970, 7951217 NM_002423 MMP7 8.0
4ujjoll A 5Hll Afol= 87). 5H| oAk 257iAT) WA kA 7992732 NM_145252  LOC124220 7.8

Table 1. RT-PCR conditions and primers used in this study
State Gene name Sequence (5-3) m Cycle

Up-regulated genes in polyp STATH Forward GGC CCT CTA GGG TAG CAC AT 57.3 28
Reverse TGT GGTTGG TAT GGTTGT GG 57.3 28
TCNI1 Forward TGG AGA AAG CCC AGA AAA TG 57.3 27
Reverse TAC CAG CTC CTT GGC TCA GT 57.3 27
DMBT1 Forward TGC TCT GTC TGC CAA ATC AC 58.3 29
Reverse GTC ATT GTC TGC CTG CTT GA 58.3 29
Down-regulated gene in polyp SCGBI1A1 Forward CTTTCA GCG TGT CAT CGA AA 59.3 28
Reverse TGATGC TIT CTC TGG GCT 1T 59.3 28
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Table 3. List of over 3-fold down-regulated genes in nasal polyps
compared with normal mucosa

Affymetrix Reference . Fold
probe set ID sequence CLCENIID change
7940654 NM_003357 SCGBI1A1 -11.6
8139087 NM_003014 SFRP4 -54
7934936 NM_213606 SLC16A12 -5.0
8075375 NM_174975 SEC14L3 -4.6
7951309 NM_002427 MMP13 -4.0
7972650 NM_175929 FGF14 -3.9
8144786 NM_003046 SLC7A2 -3.7
8175531 NM_004065 CDRI1 -3.7
8055496 NM_018557 LRP1B -3.7
8094301 NM_004787 SLIT2 -3.7
7962455 NM_006159 NELL2 -3.5
7961580 NM_018640 LMO3 -3.5
7959681 NM_001083900 DNAHI0 -3.5
7957673 ENST00000298953 C120rf55 -3.5
8106827 NM_032119 GPR98 -3.4
8004957 NM_001372 DNAH9 -3.4
7903777 NM_000851 GSTM5 -3.4
8125919 NM_004117 FKBPS -3.3
8097098 NM_019050 USP53 -3.3
8083897 XM_001723238  LOC100130245 -3.3
8141094 NM_002612 PDK4 -3.3
7991766 NM_000558 HBA1 -3.2
7991762 NM_000558 HBAI1 -3.2
7984588 NM_024817 THSD4 -3.1
8166690 BC101698 CXorf59 -3.0
8158081 BC141809 C9orf117 -3.0
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Fig. 1. PCR bands shows differential expression of all four genes
in nasal polyp compared with normal mucosa (A). RT-PCR re-
sults confirmed differential expression for selected genes in nasal
polyp and normal mucosa (B).
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