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Fine Needle Aspiration Cytology
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Purpose: The aim of this study was to evaluate the diag-
nostic value of a peptide nucleic acid (PNA)-mediated PCR
clamping method for the detection of BRAF'*® mutations
in fine needle aspiration cytology (FNAC).

Methods: One hundred sixty four patients underwent FNAC
to evaluate BRAF'F mutations between April 2011 and
November 2011. Among them, forty-two patients were diag-
nosed with papillary thyroid carcinoma in a permanent pa-
thologic specimen. A PNA-mediated PCR clamping method
and a Dual-Priming Oligonucleotide (DPO)-based Real-time
PCR method were used to detect the BRAF'®* mutation.
We compared the result of mutation between the two
methods.

Results: A BRAF mutation was found in 31 samples cre-
ated by the PNA-mediated PCR clamping method, and in
28 samples in the DPO-based Real-time PCR method. The
rate of BRAF mutation was 73.8% in association with the
PNA-mediated PCR clamping method, and 66.7% in associ-
ation with the DPO-based Real-time PCR method. There
was no statistical differences between the two methods
(P>0.05).

Conclusion: The PNA-mediated PCR clamping method may
be an alternative to the DPO-based Real-Time PCR method
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for detection of BRAF mutations in thyroid nodules. (Kore-
an J Endocrine Surg 2012;12:87-91)
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Template Preparation KitE AHg3lich FZ% DNAE
NanoDrop ND-1000 spectrophotometer (NanoDrop Technolo-
gies, Wilmington, DE)& AH-83to] A=Fallar, 43 A71A)
—20°Coll K3}t
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(1) PNA-mediated real time PCR Clamping method: 7}/
AR A AHF T AR FQ AAZFEH DNAE 53
. Real-time PCR MixtureE +H|3tc}. PCR mixture 1, 2 Z+

a7 4o} FH|g} 0.2 ml PCR FHoll A9 o] &
Hiuk of wl ¢ 2 Al @ 208 Fusk Desith st
A& PCR mixture 1, 201 77+ ol uk-g-3kch. Ful%l
PCR mixture 1, 25 2472 FHell 1344 H7p3iet Fuld
ZAAE 10~25 ng & H A3k & DNase/RNase Free Water =
final volume©] 7 p1I7} E| =5 FH]3lt} MixE £H8S H e
A dolE ¥ spin downsto] Z7ke] 7]7ell 2= PCR
tube 22 PCR plateZ %71t} +8]% PCR tube =2 PCR
plateZ Real-time PCR 7]7]ol] Yo] ZZ3lc}(Fig. 1). Non
PNA mix #1 ¥H-g-oll4 72| ¢] Threshold Cycle (Ct) Zkol 22
~35 Aolol|A] FQIEH FF ko] AlHE Lol Ao
2 gelgith AAe cipte 2 Y okt 22 4 T+
75 AARge) 1) ACt-1 gk Standard CtZk(35, wild type AY
Zoll 3k HF Ctgh) —PNA mix #2 Hh-g-oll A A e gk,
2) 4Ct-2 gk: PNA probe 7ol W& Ctgk #tol(E<d Hol
AZ2) 719 PNA probe] §-5ol] w2 ZZ F 8o Aol7}
derz cizkel Aolrk 49, 14 AERE vigtew o
S3} 72 Eelulo] B4 7)Fol wheh Belulo] 475 3
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ol & 3H3hrh(Fig. 2).

(2) Dual-Priming Oligonucleotide (DPO) based Real-Time
PCR method: 7Hg-4 Aol A A3 g AHEFQ AA =T
Bl DNAE 3ttt BRAF VO0OE Eolwl el S Hsste dl
Anyplex™ BRAF V600E Real time detection system (Seegene
Inc., Seoul, Korea)S AH-£3}ic}t. PCR HF-S-He t}S3} 7+
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Fig. 1. Schematic representation of peptide nucleic acid (PNA)-mediated PCR clamping method.
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Fig. 2. (A) Wild type. 4Ct-1: —2.0. (B) Mutant type. ACt-1: 5.77.
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Table 1. The results of BRAF ™ mutation in PNA-mediated re-
al time PCR clamping method and Multiplex PCR meth-
od according to fine needle aspiration cytology

PNA-mediated real time Multiplex PCR

FNAC (N) PCR clamping method method

BRAF (+) BRAF (—) BRAF (+) BRAF (—)
Unsatisfactory (1) 0 1 0 1
Benign (1) 0 1 0 1
AUS 4) 4 0 4 0
SFM (11) 6 5 4 7
PC (25) 21 4 20 5
Total (42) 31 (73.8%) 11 (26.2%) 28 (66.7%) 14 (33.3%)

FNAC = fine needle aspiration cytology; AUS = atypia of un-
determined significance; SFM = suspicious for malignancy; PC =
papillary carcinoma.

Real-Time PCR¥ ol 4] 25 BRAF Eod#o] $4] &7o| 9l
%Ath. Benign HA= B 0o BE ZA|oll A BRAF
o] 4 £75 vehldch AUS A= 4 B
£ ZAollA PNA-mediated real time PCR Clamping® ¥}
Dual-Priming Oligonucleotide (DPO) based Real-Time PCRH
ollA o4 7S Hyick SFM A= 117Re 11709 A
A| F BRAF &itlo] A £7& Bl ZA= PNA-medi-
ated rteal time PCR Clamping®oll4] 670, Dual-Priming
Oligonucleotide (DPO) based Real-Time PCR* ol 4] 471%]c}.
Dual-Priming Oligonucleotide (DPO) based Real-Time PCRH
of| A oFAlE Hl 4709 ZAA|oNA EF PNA-mediated real
time PCR Clamping® ol 4] %448 VEMNAAIRE, PNA-medi-
ated real time PCR Clamping*ol|A] kA& Bl U] 27
9] ZAoll A= Dual-Priming Oligonucleotide (DPO) based
Real-Time PCR* el 4] 545 vebligict. PC Al 2570
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Rom, o] T BRAF &iHo] A &£& B AAE
PNA-mediated real time PCR Clamping*§ |4 217}, Dual-
Priming Oligonucleotide (DPO) based Real-Time PCR ol 4]
20719 t}. Dual-Priming Oligonucleotide (DPO) based Real-
Time PCRYH oA A& X<l 2071<] 7Ax] Rl A PNA-
mediated real time PCR Clamping®oll A& kA £AHS H$
Auk, 1708 A AFrE DA A ekgket. o] Ad A
PNA-mediated real time PCR Clamping®ol] &]38F §-F4<<]
BRAF %12} ®o|&< 73.8%, Dual-Priming Oligonucleo-
tide (DPO) based Real-Time PCR* el 2|3t BRAF 4% ¥
ol & 66.7% % UERHR 0w, A Ao o wlo]g Aol
U AA Aol o] AX &L A 3k 77F Hof FAISHA
o2 FoslA ¢kt (Table 1) (P>0.03).
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