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Expression of Sodium-lodide Symporter (NIS) in Thyroid Nodules:
Comparison of RT-PCR and Immunohistochemical Staining Methods

Sang Kyun Bae, MD, Kang Dae Lee, M.D.1, Hee Kyung Chang, MD?

Department of Nuclear Medicine, Inje University College of Medicine, Department of Head & Neck Surgeryl,
Pathologyz, Kosin University College of Medicine, Busan, Korea

Purpose: The sodium-iodide symporter (NIS) expression is an important factor in determining the sensitivity of
radioiodine therapy in well-differentiated thyroid cancers. Several previous studies for the expression of NIS in
thyroid tissues show diverse results. To- investigate whether there is difference between methods in determining
the expression of NIS in thyroid tissues of patients with thyroid nodules, we measured the expression of NIS using
two different methods RT-PCR and immunoshistochemical staining) and compared the results. Materials &
Methods: We measured the expression of NIS by reverse transcriptase-polymerase chain reaction (RT-PCR} and
also by immunohistochemical staining using anti-NIS antibody in thyroid cancers and other benign thyroid
diseases. We compared the results of each method. We included 19 papillary carcinomas, 1 follicular carcinoma, 1
medullary carcinoma, 4 adenomas and 7 nodular hyperplasias. Results: By RT-PCR analysis, 10 of 19 papillary
carcinomas expressed NIS, but 1 follicular cancer didn't express NIS. By immunohistochemical staining, 15 of 19
papaillary carcinomas express NIS, but 1 follicular cancer didn't express NIS. There was a significant correlation
between the semiquantitative results of RT-PCR and immunohistochemical staining of NIS expression. (p<0.01)
Conclusion: Our data demonstrated that the expression of NIS in thyroid cancers and other benign diseases
immunohistochemical
immunohistochemical staining, more NIS expression was found.Korean ) Nucl Med 38(6):511-515, 2004)

staining correlated well each other. However, by
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2. RT-PCR (reverse transcriptase-polymerase chain
reaction)

RT-PCRE 98] +¢3% 2AY ZAYRE A3d4L2 &
sy -0CE HESYY. FE2 A 44 270 2hRY
single-step guanine isothiocyanate ¥WH22 RNAZ #5319
t}. SuperScript Il RNAase H-Reverse Transcriptase® ©]-8-3}
o] cDNAS 3432 10% cDNAE PCRZZ Y] template® A}
3

5X RT buffer 64, 10 mM dATP 14, 10 mM dGTP 14, 10
mM dTTP 14, 10 mM dCTP 1d, MMLV reverse
transcriptase (200 U/u, Promega, USA) 05 u, RNAse
inhibitor (40 U/d, Promega, USA) 024, 100 pM oligo dT
primer 14, DEPC-DW 13.3u & PCR tubeol ¥} RT-mixture
& W=tk RT-mixturedl total RNAS (1ug/ld) 5u-2 3
7Vt H mineral ol & 1€ Bol=g| A4 1087 FR]ok
o] A|FAE 42CollA 6087+ EXEstd (DNAE sttt
o] cDNAE PCRel ©]&3}%th PCRo AH&-¥ Primer= Table
13} 2t} 10X PCR buffer 254, 25 mM MgClz 1.84, 10 mM
dATP 034, 10 mM dGTP 034, 10 mM dTTP 0.3, 10 mM
dCTP 034, 50 pM sense @ antisense primer ZF 024, Tag
polymerase (5U/4, Promega, USA) 0248 &35 o47)9)
DWE o] & whgfo| 2517} A 3led PCR mixtureE 7
E%th PCR mixtureE PCR tubed] BT 7)o GAA} v3-E
(cDNA) & 3u o] T34t the O Z mineral oll$ 1%H&
G| 7 PCR 71Al(Cetus 480, Perkin Elmer Co., US.A.)4
3o} PCRE AAISH T NISS M2 EAL YT A 5
7H 1 cydeS AAF T 94Tl A 0%, 55CAlA 18, 72°CA
1222 35 cydesE AANFIRI, TPO (thyroid peroxidase) &
9BTAA 5871 cycleS HAIT F 9TAA 18, 60ClA 1
B, 72CAA 122% 35 cycdlesE AN G

PCRZ AAE AMEL ethidium-bromide’t H8 12%
agarose geldllA A719 %3 & Quantimet 50 image analyzerS
o]43le ethidium®E HAE band® AEE A B3,
GAPDHS] A#AZ NIS mRNA%S BEAsh
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Table 1. Primers used in RT-PCR of hNIS, Thyroglobulin and Thyroperoxidase

Primer oligonucleotides for NIS gene
- 5 primer : 5 -TCTCTCAGTCAACGCCICT-3
- 3 primer : 5§ -ATCCAGGATGGCCACTICIT-3

Primer oligonuclectides for Tg gene
- 5 primer : § ~AGGGAAACGGCCITICTGAA -3
- 3 primer: 5§ -GIGGAGAAGACGACGATITIC -3

Primer oligonuclectides for TPO gene
- & primer : 5§ -ACTGCACACGCIGTIGGCTGC -3
- 3 primer : § -TGCAGTMGGCIGGTICTIGC -3

3. ‘A9 24 3}51Y 4 (immunohistochemical stain)

$&2 de 2AL yEBor 74 T gdelud
t} WA AHE £afo]Eo] 274 hematoxylin-eosin F4)3te] 7
Abslinh  HARZSEFHAZ  polyclonal anti-NIS  serum
(anti-rat NIS, polyclonal B410-1, Euro-Diagnositca) 2.2 Bl 45t
3 Tris-HCl buffer= A3 315t biotinylated antibody 2 ¥ %
& F thA] MH 3+ alkaline phosphatase-labeled streptoavidin
o & kst MAF substrate chromogen solution®. 2 4
37 Betdu| Aol NIS 28-S st e Wejd
o7t AR F55 A ol d4E M wt 2d
9l ATE 49A(0: SFAEY 0-5%, 1: 6-25%, 2: 26-50%,
30 50% oVHE wEFH R Bt

4. SAY

RT-PCRZ & NISY WdAHE9 AHZHSSFA Wl
)8 NIS9] 238 A%< ¥]Z+ Pearson correlation coefficients
£ o] 4319ith P06 ALE ZSAHCE Foldt AR 7
5=

2 1

L. RT-PCR¥l €& NIS9] 233 =

5 19%% 104914 NISe] 2do] iglem, geldA
NISe] Zgo] gigich 2t 149 4 1d= wdo] U
ok AF 438F 200, AFF AT TEF 400914 NS 4
< BSH(Fig. 1, Table 2).

2. AZAsIsr g4l A% NIS9| 3=

7Y 19%8F 1590914 NIS 2de 32 + U A=
o 161 NIS 2o] gisitt. AF 490F 3o, A5 AT
7elF 6elolA Edo] YUSATHFig. 2, Table 3).
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Fig. 1. RT-PCR analysis of NIS, Tg, TPO. 1; follicular cancer, 2-4:
foliculor adenoma, 5-8; nodular hyperplasia, 9-14: papillary
cancer, 15, medullary cancer, 16; normal control. NIS; sodium-
iodide symporter, Tg; thyrogiobulin, TPO; thyroid peroxidase.

Fig. 2. NIS immunohistochemistry. Strong cytoplasmic positive reaction
for NIS is shown in papillary carcinoma (x 200).

Table 2. Results of RT-PCR

NIS () Tg (¥ TPO (¥
Papillary carcinoma 10/19 10/19 16/19
Follicular carcinoma 0/1 171 1/1
Medullary carcinoma on 171 171
Adenoma 2/4 4/4 3/4
Adenomatous
hyperplasia 4/7 717 517

NIS: sodium+iodide syrmporter, Tg: thyroglobuiin, TPO: thyroid peroxidcse

3. RT-PCTH 3 A9zxZs5tq4 Yl <& NIS 2d
H|
RT-PCR¥He ¢ NIS9) 2@ Fwol Wz slstaa
o AES WARAOR Wso DF A3 F A Az
Aol ol @A 7} SIATH Table 4, 5, pd0.001).
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F9% PAle) 278 ARE sjol RT-PCR 43 w2

Table 3. Results of Immunohistochemical Stain

NIS ()
Papillary carcinoma 15/19
Follicular carcinoma 0/1
Medullary carcinoma oNn
Adenoma 3/4
Adenomartous hyperplasia 6/7

Table 4. Comparison of the results of RT-PCR and semi-quantiative
immunohistochemical stain of all specimens

Immunohistochemical stain

RT-PCR

0 1 2 3
- 8 2 5 1
+ 1 9 6

Score of immunohistochemical stain: 0; 1-5% of tumor cells are
positive, 1; 6-25% of tumor cells are positive, 2; 26-50% of tumor
cells are positive, 3; more than 50% are positive

Pearson x* = 13.05, p<0.01

Linear-by-linear association 12.5, p<0.001

Table 5. Comparison of the results of RT-PCR and semi-quantiative
immunohistochemical stain for well-differentiated cancer

Immunohistochemical stain

RT-PC
R 1 2 3
- 5 1 4
+ 1 4 5

Score of immunohistochemical stain: 0; 1-6% of tumor cells are
positive, 1; 6-25% of tumor cells are positive, 2; 26-50% of tumor
cells are positive, 3; more than 50% are positive

Pearson ¥* = 10.0, p<0.05

Linear-by-linear association 8.7, p<0.01
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NIS 84¢ 288 Aog A= T Att? e Ze4
HRAIQ o E o) A3 o) AAFALE TSHY Aol Easith
E o] IEA gom, AN TE TSHe that whgo] &
bAE AL AT AR 2 A Eo A TSHT oy
3 213443} TSH Aol Zase] Yok Ao] waA ek A
Ao ATNE NIS Sagd] h3 umet 3497, 44
A2 0T HAGRNE ) wakA) Qo o5 A UE A
F7h o 288 Hoz Az

A7) NIS o] #a Aol tiekst 2FHE Hole
RGBS ol & & QAT FAYAA NIS o] o}F o]
23 (heterogenous) 8] o] & 0|47} B & Qtk? & Azte]
oja} drnbgol mj$ thEtke Aol & o7t E 4 gtk A
AEe] A7 RT-PCREHOAN WAzt dan
NIS o] W o2 RT-PCRY| 0|48 29| o] -
Aoy o]AAY 4 9 2F9) ARTS Ao] HAE FE 7
slobAlth 3 RT-PCRYMOIAE NIS mRNAS] $:&el|A] 2]
ARUHS AFSEE A} oot FAME o] Abo] ©)§H NIS &
HolAg g3k Btk o) AHH T Yck? v Wy
zAssrg 0] o AAELS NIS T o) B ZAK 5 3l
o}, wEhd, 2 AT 7Hdae 2ol NISe| 2dl
o] thekstz AAkel o3t Rolx e 4 Ytk AREL] AF
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Helon HYgzAssday o o B NIS B 2 5 9
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