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The Expression of NIS and Pendrin in Thyroid a 19% decrease in the high risk group compared with the
Cancer Tissues with Real Time RT-PCR low risk group. As for the impediment of NIS in the high
risk group, an increase of 30% was found. However, no
statistical significance was shown (P=0.344 vs P=0.688).

Conclusion: According to this study, it can be inferred that
the decrease in the expressions of NIS and pendrin are
related to tumorigenesis of thyroid cancer. Also, further re-
search is needed to reveal the cause of genetic trans-
formation, as well as the value of utilization of NIS and

Purpose: It has not been clearly investigated how iodine can pendrin as tumor markers. (Korean J Endocrine Surg
be trapped from the extracellular space into thyroid follicular 2004;4:10-15)

cells, the defective iodide-trapping mechanism appears to be
an equy and cpnstant feature during oncogenic tran§- Key Words: NIS, Pendrin, Thyroid cancer

formation of thyroid cells. In recent studies, NIS and pendrin ZA chof: LIES.Q9C Alme| ®S2l ZHARA of
are associated with the trapping process. Thus, in order to ' '

reveal this uncertain relationship, each of the quantitative
expressions of NIS and pendrin in various thyroid tissues
were evaluated by real time RT-PCR.

Methods: This study included 63 patients who had un-
dergone thyroidectomy in Uijongbu St. Mary's hospital from
Jan. 2000 to Jan. 2003. 13 cases of normal thyroid, 17
cases of hypofunctioning thyroid adenomas, and 33 cases
of thyroid cancer were examined. The thyroid cancer group was M
further divided into high and low risk group according to the
AMES score, and the NIS and pendrin levels were compared
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Table 1. Primer pair and GAPDH sequences

PDS

NIS

Primer (forward)
Housekeeping gene (GAPDH)
Primer (reverse)

5’-CATCAAGACATATCTCAGTTGGACCT-3
5’-CAACAGCCTCAAGATCATCAGC-3’
5’-ACAGTTCCATTGCTGCTGGAT-5’

5’-CCATCCTGGATGACAACTTGG-3’
5’-TTCTAGACGGCAGGTCAGGTC-3’
5’-AAAAACAGACGATCCTCATTGGT-3’

PDS = pendrin; NIS = sodium/iodide symporter.

Pendred 550l 2J3)] ¥13]%l PDSH- A 4HE<Q] pen-
in FE A AZA Y Hube] Fxste] Q09 A
25 A wA(colloid)Z o] FAA A Itstas
(thyroid peroxidase)ol]l &J3F 7145 22 9] §7]3Horganifica-
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Fig. 1. Amplification plots of the PDS and NIS mRNA and GAPDH
gene. Ct = threshold cycle, the point at which the fluorescence
rises appreciably above background; NIS = soidum/iodide
symporter; PDS = pendrin; GAPDH = GAPDH gene.

Z 2} o] A mRNA isolation kitS ©]-&3}o] mRNAZS
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9} 10 mM dNTP, Tag DNA polymerase (Boehringer mannheim,
Germany®), 50xSYBR green®. 2 <% volume 202 4 3)
3} Th PCRS 94°C 13, 60°C 303, 72°C 1%, 3532 A
o] SZA)H T} Real time machine2 Bio-Rad<] iCyclerE A}-8-3}
Fon 7AARG FFEHY Fo] A 2=
threshold cycle®] Zt7+e] W4 gk F-3lATHFig. 1).

AT BAS A BAxA, A7 ¢ AT,
g agz2 oA S4E NIS} pendrin®] threshold cycle?}

GAPDHY] threshold cycle?] =}o]& F3}oJ(ACt) “Fth & H
WE 98 27+ relative value 2VYE B3 AhE A
H S A8 iet g 9] a9 dad) A dd

9

O:
r

71} NIS®} pendrin Hd &S 22 WyHoz 54 vlus)
Ak TAA AL HRFHAF R 3L, PEko] 0.05K



12 uisti2oleldtstsl Al - M 42 M 1S 2004

Table 2. Pendrin expression in normal, hypofunctioning adenoma

Table 4. Pendrin expression between low risk group and high risk

and cancer tissues group
PDS GAP Relative PDS GAP Relative
Sample Ct Ct ACt AACt value (Z’MC') Sample (n=33) ct Ct ACt  AACt value (Z,MQ)
Norr.nal (n=17) 22.9 16.8 6.1 0 1 Low risk group 243 162 71 0 1

Benign (n=13) 22.8 16.6 6.2 0.1 0.93* (n=18)
i High risk

Thyroid cancer 238 165 73 13 041 BTLCE® a3 169 74 03 o8I
(n=33) (n=15)

PDS Ct = average pendrin threshold cycle; GAP Ct = averge
GAPDH gene threshold cycle; ACt = (avg.PDS Ct-avg.GAP Ct).
*P<0.01, ' P<0.0L.

Table 3. NIS expression in normal, hypofunctioning adenoma and
cancer tissues

NIS GAP Relative
Sample Ct Ct ACt AACt value (2—AAC1)
Normal (n=17) 274 16.1 11.3 0 1
Benign (n=13) 29.6 18.0 11.6 0.3 0.8*
Thyroid cancer +
31.3 19.3 12 0.7 0.6

(n=33)

NIS Ct = average sodium/iodide symporter threshold cycle; GAP
Ct = average GAPDH gene threshold cycle; ACt = (avg.NIS Ct-
avg.GAP Ct). *P<0.01, "P<0.0L.
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ol M2

24 334 x4 17914 9] threshold cycle (Ct)e] 3k

£ 2293, A7 AAAE 23] 13904 22.83), 33
of o] ZhAaet 22 e 73T 23 83 &2 UrEWE} o] 4%
o] 2T 2 2291 GAPDH FAA2] 3¢ 27 it ghol

16.83], 16.63], 16.53 aq%— Uetdlo] Z+2he] threshold
cycle®] 2Ho] ZHACHS 6.13], 6.23], 7.33] & AALE At} o]
3k A 7S vEoz A A Z2 9 threshold

cycledl 613 71F 2 relative value 2")S T3t A
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U] 1] 3} pendrin L& 7HA 2 ZAP<0.01)°] EL kol 74
e Aeelle B8 A3 249 vty 59%4 =
Z%k pendrin & 7AE YEPATHP<0.01).

PDS Ct = average pendrin threshold cycle; GAP Ct = average
GAPDH gene threshold cycle; ACt = (avg.PDS Ct-avg.GAP Ct)
*P=0.344.
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NIS 2454 |1l (Table 3)
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AMESH A Al el AP 1849k AAT 1590
73t pendrin #d H=E vlw 3t} Pendrin®] thres-
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7 2}+9] threshold cycle®] ¥t %kl @2} threshold cycled]
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= B Aol vs] 2ol pendrin L
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Table 5. NIS expression between low risk group and high risk

group
NIS GAP Relative
Sample (n=33) Ct e ACt  AACt value (Z_MCt)
Low risk group
31.3 18.7 12.6 0 1
(n=18)
High risk
1B TSR BIOUP 514 192 122 04 1.3
(n=15)

NIS Ct = average sodium/iodide symporter threshold cycle; GAP
Ct = average GAPDH gene threshold cycle; ACt = (avg.NIS Ct-
avg.GAP Ct). *P=0.688.
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Fig. 2. The correlation analysis between NIS and pendrin expression.
NIS = sodium/iodide symporter; PDS = pendrin *r = 0.405.
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