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SE - A W% IV (reverse transcription-polymerase chain reaction, RT-PCR ) & Il HUHR IR 40 B A OC KL A | L BAS TR J5 4 % RNA i
5 & RT-PCR 25 R, 4558 102 ] FNA #3AR$2HUT RNA,RT-PCR 45 R i /R ,GAPDH A4 H 2K ik 97.06% ,TG A
93.14% , AR TPO TSHr NIS, 7EEM 2 MIREA | TRIzol HEH2HLH) RNA ¥R JE J2 M Y KT Qiagen 15, HZEFRIAGH
ZFERESL(P > 0.05), 2 Fork T RNA OBREE M PCR YIRS 22T (P> 0.05), FEMPEREARAS FIRA &I Qiagen
%5 TRIzol 7F RNA B St ROCREE M, PCR IIZZ [HA 3225 (P > 0.05) . 7E TRIzol 4, BAAMZFEHI 55 2R R EH b B 2
FREURE )7 200 RNA W RNA B OB H LU PCR IR TEEE 2478 L (P > 0.05),, 7E Qiagen 41+, ANRIBURE )y
AH RNA ¥ RNA Bt OD fH LK PCR IR B MRIN ST X (P> 0.05), Z5i8:FNA FRATFT LIS ZIHEH RNA Jfi
AT LRGN B 2 | 2B PRI 2 FIEURE LA, TRIzol 5 Qiagen ¥ 2 Fl' RNA $2EUEIIAT AT FNA 48 RNA BYERER,
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Effects of different sample collection methods and RNA extraction methods from thyroid

fine needle aspiration samples on target gene detection

Zhang Yuzhi,Lii Yingyue,Chen Huanhuan,Cui Dai,Liu Xiaoyun,Wang Zhixiao,Duan Yu,Yang Tao,Wu
Xiaohong”

(Department of Endocrinology ,the First Affiliated Hospital of NJMU ,Nanjing 210029 , China)

[Abstract] Objective:To compare the impacts of different sample collection methods and RNA extraction methods from thyroid
fine needle aspiration samples on the results of target gene detection. Methods; Trizol and RNeasy Plus Micro Kit(Qiagen) were used
to extract RNA from thyroid FNA samples obtained from a separate puncture or leftover material in the needle; the thyrocyte-relevant
genes were detected by reverse transcription-polymerase chain reaction; and the influence of different sample types and RNA
extraction methods on RNA quality, quantity and RT-PCR outcome was analyzed. Results: RNA was isolated from 102 FNA samples,
the RT-PCR results showed that the positive detection rate of GAPDH and TG were 97.06% and 93.14% respectively,followed by
TPO,TSHr,and NIS. The concentration and quantity of RNA extracted by Trizol were higher than that by RNeasy Plus Micro Kit in
samples from a separate puncture,but the differences were not statistically significant (P > 0.05). The OD ratio of RNA extracted by
the two methods had no significant difference,so as the success rate of RT-PCR(P > 0.05). In samples obtained from leftover material
in the needle,no significant differences were found in RNA concentration, quantity ,OD ratio and success rate of RT-PCR between the
two RNA extraction methods (P > 0.05). In the group that RNA was extracted by Trizol ,there were no significant correlation between
sample collection methods and RNA concentration, quantity,OD ratio or success rate of RT-PCR (P > 0.05). The same results were

observed in the group that RNA was extracted by RNeasy Plus Micro Kit,different sample collection methods had no significant
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impact on RNA concentration, quantity,OD ratio and success rate of RT-PCR (P > 0.05). Conclusion;RNA can be successfully

isolated from FNA samples to detect genes. Samples from a separate puncture or leftover material and RNA extraction methods of

Trizol or Qiagen can all be used in RNA extraction from thyroid FNA samples.

[Keywords] thyroid nodule; fine needle aspiration; RNA extraction; RT-PCR; gene detection

PR MBS 35 S — Rl UL B3 PN 20 MR, — e
RE S K AN 39%0~T% , T 75 i 1 10 2 B3
A 20%~76% ", Fe BB AZ 1 4 512 BT 2 oy
SEMRAGIRTT T RIIZ G o AR B o e
M P AR SRR B P R A B,
P 1 HURIRGS T RBMEEE 2 Wi K- SR
FUR MR AT 22140 fd % (fine needle aspiration cy-
tology ,FNAC) #4502 H AT SR B e B9 — Rl 2
Wiorik . i, — IUEE T HRONR 20 M i B 2
Bethesda i 5 2 Gt B9 25 2431 I/, FNAC 287 1)
ORI R S B2 WHERf 220 51 97.0% .50.7%
F168.8% ", (HH M A7 FESTRAH RE L X IGHE X 77
DB TR AN UL PR PR BRI | AT AR 2T AR
BRI B e A5 B R A 1 7012 R S8
FNAC HK5 73 T2 AL E mil R, AT E
EHE S AR B A0 280 AR AS 52 B RNA 1907
2, B RIBURETT 208 RNA $R U5 10 4521 1
SR, JF R RT-PCR Y77 1246 I FH U R 400 i AH O
FL T2 W B E B

1 X&RMAE

1.1 %

FHBENLER D, BEHLIE B e N 7 W BH T
A S| FOR R A0 BT 28 40 (FNA ) A6 2 i) FROIR R
S50 102 4], BRoph g AR AR L 50 i), HorpeoR
FH TRIzol , Qiagen 75 HEHL RNA B94% 25 i ; whykiik
PRAS (RITE 58 0w ALAR 2 0 1 ), 4 2 U B AR
JOL 18 200 L SR i R b gk T A AR AR ) 3k 52 4] Hrp
¥ TRIzol , Qiagen ¥ #2 U RNA #4354 27 .25
i, ZER L NSER, il 25G BYARET, B4
O 1~2 B, RRAHESS T AW Z AT [ R 3~5
U 2 0 58 IR RE 2 B TE R I A 20 D 22
Yk, BT AR AR B T -80°CYKAH R A7, L% RNA
FEHL,

GeneAmp® PCR System 9700 5 ABI StepOne
Plus SEAT2¢ 56 5E £ PCR {L(ABI A w], %[ ), Nan-
odrop® ND-2000 436 E it (NanoDrop 28 Al , 3¢
),Gel Doc™ EZ Imager % I %15 & 8t (Bio-Rad
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NH) 3 E), TRIzol (Invitrogen 23 H], 2 [E ), RNeasy
Plus Micro Kit(Qiagen NG ,3%) ,5xPrime Script RT
Master Mix (TaKaRa 23], H ZX ), FastStart Universal
SYBR Green Master(ROX) (Roche A ], ),
1.2 F&*
1.2.1 RNA #I¥

K] TRIzol IRXFIHE B 52 il bR AS 1) RNA (i FK
TRIzol %), LIRS MULIH 5 5 245 2] RNA 20 pl/
5l , >R RNeasy Plus Micro Kit $2H 50 {454 %)
RNA (fij R Qiagen 1) , S B4 | e 245 3]
RNA 12 wl/ ), P& BURY RNA ¥ B2 4 32
Nanodrop® ND-2000 43636 EE 1A,
1.2.2 c¢DNA ik

B8 cDNA JIr 5 33 5 s g A S | T 5
Prime Script RT Master Mix, K GeneAmp® PCR
System 9700 HE47 380 %% 5%, 37°C )i 15 min, 85°CHK
5 s JFA IR, 4CE ), cDNA PEYIFERTE-20C
U
1.2.3 %8E % PCR

K 52 i} 52 £ PCR (real-time PCR) 77 5 % 4
AMEAS TN EE -3 - WM =08 (GAPDH) | HR iR Bk
HH(TG) R it AL Yyl (TPO) Bl 12 14
(NIS) 2 HUR IR ZR 524K (TSHr ) 5 D REI AT 4
SN G H B T AR B E B, 51 5 I
% 1, R ABI StepOne Plus 52} 2% % %€ & PCR
o BOVAARZR 10 W, A& 95°C 10 min FiiE
P£,95°C 15 5,60°C 1 min,40 MEH, AR5
HE 3L,
1.2.4 Zhxd ik

WGy W5 R T 2% R IR BEI
HLIK , IR CBEG 8, 7E Gel Doc™ EZ Imager B i
BARGP ST IC R4S
1.3 %it¥5E

A SPSS13.0 B BT 8t . 18 A i Y
B+ BRfEZE (X = ) TR, /02878 i F Rl e A
PIREA IR ¢ K50, WZH ] S FR A X K
8% Fisher ¥ AN RERIS . P < 0.05 N ZEZRES
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Table 1 The primers for PCR

ELIER | 5191551

GAPDH Forward 5'-GGAGCGAGATCCCTCCAAAAT-3'
Reverse 5'-GGCTGTTGTCATACTTCTCATGG-3'

TG Forward 5'-AGACACCTCCTACCTCCCTCA-3"'
Reverse 5'-TCCTTGGACATCGCTTTGGC-3'

TPO Forward 5'-AAACACTTGCCTGGCGAACA-3'
Reverse 5'-GCTGACTGAAGCCGTCCTCATA-3’

NIS Forward 5'-TGTCCACCGGAATTATCTGCAC-3’
Reverse 5'-CAGAAGCCACTTAGCATCACCA-3'

TSHr Forward 5'-CTGCAGCAGCTGGAATCACAC-3'
Reverse 5'-TGGAATAAACTTTGGTCAGGTCAGG-3'

2 &4 R

2.1 RT-PCR&ZRRELLwmimE LA

102 ] FNA FrA<# 3200 T RNA, £84d RT-PCR
J& 5 A~ B RIFEE R AY PCR 4 i il £ 35 Ry B il 28
H PCR J*WIHE 2% B BEMEEE I rh i Uk Rl 45 21 37 i
My E— 2% (B 1) o TERTAPRA T, GAPDH B4 i
A, N 97.06% , T HR R4 S P R DR (g G s 23
&5, b i m BN TG(93.14%) , HARMKYR TPO
(84.31%) \TSHr(82.35%) NIS(59.80% ) , HA Hi 2
ShRAS (R B RLA

102 {71 FHE IR B 485 77 10 &4 B 0 7 349 Pl A e o 2
LT FUDR R 20 09 B2 Bethesda 1145 R4t 45 H
LW, Hoh e Wi 18 4, Bk 45 ], 3 XA
WIRRSE S 9 1], uE v vE b 7 491, 7T BE Ak 18 i,
M 5 B AN R B R ARUBR A RT-PCR A9 )
FINANE]  FETCIS W8 S R PEpR A, H ) %
43R 77.78% ,95.56% , i AE 2 Wi R 2 R HH A |
DEHLPERRE | 0] B RO AR A v R ) R
4 100.00% , 2 7 T4 i (P = 0.117,3% 2),

E!

FFLPR MR PR ) B M L Tk 5

The electrophoresis result of thyroid genes

Figure 1

2.2 TRIzol 5 Qiagen # #F RNA #2 B 7 % *F RT-
PCR &R 893

i FNA AR A A [ HURE 7 AT 5 12 5040
75 B ZE I REAS o TRIzol B 32 HUM) RNA ¥k & 2
BMEYIRT Qiagen %, HERKBGITHAEL,P
{53904 0.145,0.074, PIFP 52T 2L RNA [
SCREE AN TCH] B 22 9 (P = 0.934) , H PCR 34
TG 25 (P = 1.000) . TEMPERRARA IR &
i Qiagen 72255 TRIzol :7F RNA W S WOLRE
B} PCR IR Z A 25 5, PAEST 2R 0.424
0.256.0.790 .1.000(3 3).
2.3 EomF R 5 sk ik A AR A F X & RT-
PCR &R 893

FEANA] RNA $007 L 753 2538, 7E TRIzol
2 SR ORE 77 s H: RNA W RNA B T
JEEEAE LA S PCR I AsE A T G 24 2 3, P
{843 510 0.097 ,0.096 ,0.535 ,0.945; 1E Qiagen ZH
o SRV EORE 7 0% RNA W RNA B O%
FEAE LA S PCR ) 280052 i R To G224 3 3, P
& 4354 0.074 .0.179 .0.643 .1.000(F& 3),

%2 TEHREHEL RT-PCR B RHER
Table 2 The differences of the success rate of RT-PCR in different lesions

20 g B2 W TZWi i (i Kk BSOS BRI AR UE VLR n]gEwE e
%% 18 45 9 7 18 5
RT-PCR HiII% (%) 77.78 95.56 100.00 100.00 100.00 100.00

%3 AEBEHEARF RNA 2B %% RT-PCR B0
Table 3 The impact of different methods of sample collection and RNA extraction on RT-PCR results

Bt a0 RNA BBUFEE RNA WRE (ng/pl) OB FME (260 nm/280 nm)  RNA it (ng)  RT-PCR ALIIE (%)

PN 2R TRIzol 28.10 + 44.05 1.87 + 0.26 562.00 + 880.96 95.24(24/25)
Qiagen 13.10 + 11.59 1.88 + 0.26 194.11 + 173.34 95.24(24/25)

LRI TRIzol 9.86 + 15.89 1.80 + 0.23 196.54 + 306.31 90.00(25/27)
Qiagen 7.83 + 5.83 1.84 + 0.24 130.78 + 115.93 90.00(23/25)
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2010 4EEFEBETTRRIICATA HRARIRSS T 5501k
R FFR AR IR T 16 B ) B U6 FNAC AR JG 25 1
FEMHRE R FARBisWis , ik, iR
7N FR BR AT ZEfIAR A T R RNA 71k, R
WF5T & BRI ZE 0 | 2 AT PRI 2 PR AR DL
TRIzol ¥ Qiagen ¥ 2 Ff RNA $2HU5 #4458 A F
RNA 145, B[R] 777X RT-PCR 45 R34 70
ikTA- AN

VAR 4722 R RT-PCR $R X} FNA bRz
HEATIER ST, T HEBISIHT X SEiFIT AR FNA
PR SR T 2 R b AS R Sl 2 B
Ko MR, EANEI S RLR 20 A A A i 4
T, AT AR 2RI AR AR R T R A, R
Samija 55 % B, F F vh VR Wb A< 64T RT-PCR K
D) FFBR e S5 AT 2 TSOARE 23 B I R T A 2
FbRAS . AT LI, Bl ZE AR A ) RNA R 5
SRR T MR AR, (A T R AR,
ZRMAB NG 2EER KPR T RE S 2R 4
AR REE T PR R DA B brA rh 48 4% 0 21 41 i i)
oM 5% R TR LAY RNA #5457 RT-PCR A H
ARBR AR S PE K B i 2 A TE I 22 =, Rl
BABZE ] 5 2R T R RGX 2 RS AR AT LA T
FNA #9455zl

HATHEE RNA kB2, AN R840 44
HAA], Winzer 0L B, X T HURAR FNA B4 A
[ Y RNA $2HU7 5%F RT-PCR BY45 A 1R K0
AWFFE L T TRIzol 55 Qiagen 7% 2 Flf H H
) RNA $2HU7 ¥ . TRIzol ¥ 2 1 S i UMK K —
15205 RNA #2007, AEdeiits frf RNA RADT
FERITE M, X RNA 19 H BER /NI K L
B &, M Qiagen 3@ TAHEAXE OB HA, &EHT
W PE AR B o0 B —FEAS 1) RNA $H . ABFSE
R, TCVe S Bl R AR I 2 ph PR AR AR, AN (]
B RNA $EBC7 0% RNA W | 40 RNA S L
K RT-PCR IR B o ge it 3, (HiE,
Qiagen HEHREAY RNA B A9 B HLE I BAK T TRI-
zol B, $2H RNA 1B AIXFEAE .

J T HIERTHE FNA A3 RNA AYF R, ARFSE
i3 RT-PCR Rl HUR B S R I R . 46
R, FTBUREZAS 1Y RT-PCR J§3 3% 94.12% , 53¢
BRABGE SRS FEFT 102 DEEAH A7 99 MEAR
AT LUK Y GAPDH, 3 4~ GAPDH A4 H iU REAR

FFPR B ARy S P SR R R A ARG I+, L HCH) o o W A
A, S RNA Jrik o A R R S
FEHTE 96 MEEA RN E], A 3 MREAURG I 5]
GAPDH T JCHUAR fRe SR A 7 6 5] RT-PCR &
W bR 4 BEREZW IS B (AR AS, 85 T
NGIANG i7 1 oAN  OA R d f T A P <
2 1k AR R AR IR I PR, FE AR M R A
AT AR S5 AR b B BB U 3 B 20 i g s
XK, HAFEBEWE, FEL2WMERATPE
77.78% MR A I EAT T RT-PCR,  HL7E 7 U
W AN RLFAS T A 6 filkRA RT-PCR ¥ /830,
PRI IR LEARAS AR RE PR LA 212 Wy (B ATh ek
T35y F A LA A Bl 8

BCAN AT & IR FE R AR S 5 P P
HRAAHIE] TG K 3 =y, o 93.14% , Hik A
TPO TSHr NIS,, M55 EAMBGEHFTY, X5 TG,
TPO  TSHr NIS 4 FiiJ R (1) 3 18 = 3 LU FROIR AR 1
AR LR BT MR B EOC RN TG
FEHUIRIR U SRR i MO AR B 3T 15
o, Z L0 TG BRI, SRMTABEFEAE RT-PCR A4
IRREAH, A 1 BRI WA TE2 W ERbR AR,
TG AN MR T TSHr A 31 7R S B
JSRIF R BRZE T TG IR IA AR/, B TR
K X E S S AN A W B2 R 2
(%3]
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