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Kl iz b B R A H SR et R A R X [ ] S G2 A R, SR IUE RNA JF /e
S cDNA AR TbAP2 SEPRFFFNBETH 20 514, & B S5 8 TBCA1 (1514, R FHIE SR L (3*) J7 k4 B
FELA B2 AEER S Wl 110 L /NSOWAR R K 20 w3 FR R i B R4, F 3l cDNA BRI A5 |4
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NA it 1.0 pL, B 5193t 1.5 pL, NS TBC41 F1H LR ToAP2 14 SRR R 94% ;s LERALJE 19 10
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I e Sk b REUE S0, BT 2 N 100 7
AW RS W SR 2 TS
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WFE T IR B RE N B SRRk P i 2Rk . AR, H AT R
JLENA X LR ] qRT-PCR o R A2 B T4 1 f
SRR 28 N7 RARAC IR ST o AT 4T3 i3] A
HERERT ] 1 4> ToAP2 JE N, # i iE AT T qRT-PCR
S PR BRI 1A R, Dy B HE R BRI ThAP2 FE ]
TERE FOKFA 2 2600 R RIS fe A 2 A
LGRS

1 MRATT &

1.1 SLIe#rst

RWFFE PR 8 W 41 542 ( Taxus x media)
YR Tm3 RS2 bk, R A 6,7-V [E 435 57 5
25°C T2 AR 25 ~ 30 d BB 1 U,
1.2 2 RNA $2EUA cDNA &5

H4 100 mg 21 S AZ UM TR B | 4 B X

T RNA g12. 0 12550 & (b at R BB R A BR
5w GEBT AR 4R A, SR IR S RNA 28 1% BiiJIR W 5t
JiZ B 3k Al NanoDrop 8000 43 Y% 5% B 1 ( Thermo , 35
[ ) AN o 2 A B 5. B 0. 6 wg B RNA T2
B S5 L cDNA, S SR R LU S BB R 2 IR
FAARAARHL (Ab5) A PR A Y Fast Quant RT Kit
(with gDNase) Y] 4517
1.3 3|¥igit AR fiFiE

L4 PR A 2H i B 5 R AR A5 1 ThAP2 B
51 FA Primer 6.0 22518 T 3 X514, AR
Wl AR 7/ e - PN I R VA W N Il o .7 B
FrPIPIL &t 2 X% 519, ThAP2 LR 5| 1 40 45 4
5 :F1R1.F1R3 . F2R1 .F2R2 . F2R3 .F3R1 .F3R3, H
RME R 1o et TBCAI S SIER" OF
AR TAEY) TR (B ROy A R A WA

&1 PCR5|#FF5
Table 1 The information of PCR primers

5|44 FR Primer name

LUEEI495° -3 Forward primer

RS54 5° 3 Reverse primer

TBC41 F:CAAGAAGAAAGAGTCAGCAAA
ThAP2-1 F1:CTGCAATTGCTCTGGACAAA
ThAP2-2 F2 : CAAGGGTGTGAGAATGAGGAG
ThAP2-3 F3:TCCTCTGCTGCTCTGAAT

R:GGAACGACATGACATTATGAATAG
R1:TCAACAGCTCCTCCTCCTGT

R2: GCAGCTTCTGCAGTTGAATATG
R3: CTCCTCCTCCTGTAACCAT

W B3R T XIBIYA A E e T8 PCR §3,
KH 25 pL SR Z& 12,5 pl 2 x Taq PCR Master
Mix, 1 pL 314 (HE RS pmol + L), 1 pl ¢cDNA
R (SRR RE 5 %) , 7K #2225 L, PCR Jx
RAGEER K :94°C THAEPE 3 min;94°C 25 30 s,55°C iR
k30 s,72°C ZEA 1 min, F3EFT 30 MEFR;72°C LE
it 5 min, LUK HBINRAE R BT R By 45 R 5
BUS5 pL PCR § 34774, 3@ 4 2% 1 B g W 6 Jie v Uk
Ar 0 |40 ) R S PR A E ) R B B 3 B, W A0 T
T BRI G1
1.4 ZHRHXEE PCR XWIZITRAR

PENE B PCR SE56 R F IE 38190 ot , i 48 =
PR3 KR, B Lo (3*) Y IE 38 ok Ze RS
B (#2),Hi, Ay PCR KR (5.10.20 uL) ,B H
cDNA i &8 (0.5.1.0.1.5 uL) ,C A5 ¥ &
(0.3.0.5.1.0 pL) , MR T R 2PV EL 3 K,
1.5 ZERFAEEE PCR

FHH AL PCR 250 16 ) A 3 8- 5 140, LA S e
ALY cDNA S it , 28 0% i f PCR a5 5k 1]
KAPA SYBR ® FAST qPCR Kit Master Mix(2 x ) Uni-
versal (JU 50 ILEG A WRHE A FRA R | # B IEAS

£2 L,(3) ExiXIigit
Table 2 L, (3*) orthogonal experimental design

K2 Factors

SHS A (PCRIEZR B (cDNA iR C (5l¥H= IS
No. /ul) /uL) /uL) Program
PCR reaction ~ ¢DNA template Primer volume
1 1(5) 1(0.5) 1(0.3) A1BI1Cl
2 1 2(1.0) 2(0.5) AIB2C2
3 1 3(1.5) 3(1.0) AIB3C3
4 2(10) 1 2 A2B1C2
5 2 2 3 A2B2C3
6 2 3 1 A2B3Cl1
7 3(20) 1 3 A3BI1C3
8 3 2 1 A3B2Cl
9 3 3 2 A3B3(2

TE : cDNA MEMRVKE N 0.6 pg i RNA 5S4 U oDNA JEi
RS s SIWBEN 5 pmol - L7

Note: With 0. 6 g total RNA the first strand ¢cDNA was synthe-
sized, and then diluted 5 times as PCR template ; the primer concentration
was 5 pmol + L7
BB 75 S A TR, 9O E B PCR B BT
4 :95C HZAE 4 3 min;95°C 284 10 s,55°C1E 2k 20 s,
T2°CHES 30 5,45 YATIR, FRAEIRE 3 LR ED
s fea 95°C AP 5 s, 3Bk E 60°C J5 f£3E 1 min,
LR o ALK R ddH, 0 FilE Bk DNA {5 5L R 2 5%
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S RNA SR AR NTC il NRC B |
1.6 tREMZEHNES

S S S ) cDNA B B S A, DUHSH i
W, H% 3 SRR BERR RN S5 AR BERR BE (A o iy, AT
PG E B PCR 714 F) ] Excel 2 il A5 i gl 28, LA
CT {5 Ry YA FR , LI RS B0 5 BUE N B Ak A, IF
FRUELEMT LR R AT S0R

2 HBRGHH

2.1 SHMTATHHAME RNA ZE

PR B S RNA 2098t 8 it PCR (15
Bl ASHFSE R B 2 RNA 22 1% (R B IS e e
VKL, 288 1 18S 2 AN 4545 1 M A 52 , I JoHi R K
S (E 1), FHHREL RNA SERe R e 2 | IR, G
DNA FIEE 45075 54, T 54 1 cDNA

M RNA

2 000 bp

1 000 bp
750 bp
500 bp
200 bp
100 bp

288
18S

55

Bl 1 2 RNA BkE
Fig.1 The agarose gel electrophoresis of total RNA
M: DNA Marker D2000

2.2 5|¥ffiE

AR PRAZH BT SIOT 52 o s B P A5 219 TObAP2
PSSR S E S 19 R A 5 |2 5 2% 8L PCR
P34, B2 WoR: ToAP2 BLIN Y 7 X 51 W 4H &,
ThF1R1 . TbF1R3  ThF3R1 A1 TbF3R3 5|#)4H & P
47-(P14 P12 P4 P2) 349 th B —Z%af7 H G — R K™
A BIPERS BR L BT 3 Hh SRR A%, HL ThF3R1
S A (P4) H 251 52 B i, 51 49) TE3R3 373
MOH B 28 58 B R (P2) . HESIMHSF,
TbF2RL 51254 1 2 H A4 (P10) ,{H PCR
7 L e BR P X B A R AR A (P10, P9 ) 5
TbF2R2 5IWIALE AR H 8451 (P8 ) , EHLEAPEXT
WAy ZRAATHE(PT) s TOR2R3 I G Y7 3 8 5%
A7 (P6) , ELEATERT IEA — 2RI (PS) .

BEAN, B BL L7 %51 b R B A 1 51
TbF1R1 TbF1R3 \TbF3R1 FIZR L4 2 ) ThF2R1 5]
YLLK TBCA1 FE 5| Y)7E Roche 480 {345 47 5]
Yo e Vo ik M A PR AR N, A5 R L 51 W

M P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14

M.50 bp Marker; P2, P4 P6, P8 P10, P12 K P14 43 %] K
TbF3R3 \TbF3R1 ,TbF2R3 , ThF2R2 , ThF2R1 , ThF1R3 \TbF1R1 5|
¥ PCR 455% ,P1 P3 P5 P7 P9 P11 P13 K& A0 ¥4l 4 %t
[EReRog

M:50 bp Marker; P2, P4, P6, P8, P10, P12, and P14 were the
PCR products of primer pairs ThF3R3, TbF3R1, TbF2R3,
TbF2R2, ThbF2R1, TbF1R3 and ThF1R1, respectively; P1,P3,P5,
P7,P9,P11, and P13 were the responsive negative control of the 7
primer pairs with sterile ddH, O as template.

2 7% ThAP2 EF 5|4 PCR R
Fig.2 The PCR products of 7 primer pair s of
TbhAP2 gene

TBC41 . TbF1R1 , TbF1R3 #1 TbF3R1 4 5 M 45 - (
3AB.C.E) ,#RHA 1 AB B, T ThF2R1 5|4
Pt e iz (I 3D) B ABM, BATAE 1 4
AN HR R U SRR SEAF AR e 0 Al
MGy & SV e b, B BLEL |5 %t 5
Yy B A PR R B R4, CT {ER/IMIRAE 20 ~ 30 2
[a], H TbF3R1 f) CT {H 3 {E /N (21.72) , 1 B4
AN SEAT 3 S AL ATSE 8, KB CT fHbRiEZ
RRN0.28 (F£3). LEHIE, A TEIEFESIY
TbF3R1 A1 TBCAL & 15| W) 7 82940t € 7 PCR
x3 SIMEEHREN
Table 3 The detection of the repeatability of primers

Jida EELD EHE2 EHE3 CTHME fefEE
Primer pairs Repeatl Repeat2 Repeat3 CT Mean Value Std. Dev

TBC41 22.17 22.52  22.73 22.47 0.28
TbF1R1 26.57 26.94 26.80 26.77 0.19
TbF1R3 24.64 24.40 24.55 24.53 0.12
ThbEF2R1 22.36  22.61 22.54 22.50 0.13
TbF3R1 21.81 21.53  21.83 21.72 0.17

2.3 3|4%) TBC41 %1 TbF3R1 K5t E 2 PCR IE
TR

W54 TBCA1 F1 ThF3R1 $3z B& 1F 38 1 560 )7 £ [Fl
BT 92 i PCR Ff3 B B XT iR, 3 4 .
BT R AR S KK (EA O FfEA L5, CT i
/N 5 IR G ROR B, R, 4% KT (k1) (K2
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¥ Temperature/C ¥ fE Temperature/'C

3 TBC41 (A
Fig.3 Maelting curve of primer pairs of TBC41 (A),

(k2) K3 (k3) Fe/MR 7K, BF TBCAL 9 S 203 I 1y
M4 A1B3C3, [ABE, T LA H TbF3R1 5|94
B R R TN AIB3C3 (£ 5) . 1Ak,
W2, R R R ML, 0 LR, AF5E 3
ANHZE R ) KN PCR R NARFR > 5198 > #
W&, 514 TBC41 F1 ThF3R1 763 119 10 pL {&
R NEAEF R A2B2C3 20 pL (KR N RAEMA S
J %4y Bk A3B1C3 1 A3B3C2,
J5 % A3B3C2 [ CT {5 )72 A3B1C3 HliE, MIHi7E
[F]— 5 Ze v Rl EHfif 2 X6 5 [ 4 5 A AR B4 38 850%
R, J5 220 5 3G R R Y 8R0S 80 1,20 L
RE R % A3B1C3,

PR cDNA ARUCH B 3 i, 231 5.10.20 plL
{KZ F TBC41 F12|4) ThF3R1 7 A1B3C3 . A2B2C3
FIA3BIC3 72 P RIbRHERNZ  ITHEY HReE, B4
TR 3 T L6 Sbniidh Ly [l R 2L
R #B454 >0.980 [ 4444, {H 2 TBCAL L [y 41t
R IE 70% ~ 80% , 514 TbF3R1 4 2%
7E A1B3C3 F1 A2B2C3 J5 & /33 98% F191% ,
MAE A3B1C3 Ul T4% (F£6) . WLIEH,3
AT R — I R BN SRR H 5
Y IR 90% ~ 105% HIFRUE, PRI, F5 2 X7 itk
3 Fhor Tk

) .TbF1R1 (B) .TbF1R3(C) . TbF2R1(D
TbFIR1 (B),

) #1 TbF3R1(E) 5|41/ ih £ B

TbF1R3(C), ThbF2R1 (D) and TbF3R1(E)
x4 3| TBCA EXREATRER

Table 4 The scheme of orthogonal experimental of

primer TBC41 with qRT-PCR method

K& Factors
o CT 3
JF5 A (PCRf& B (cDNA#E C (5| K% W
No. /%/;LL ) *}j/p,L) /) Program Mean CT
PCR reaction ¢DNA template Primer volume
1 1 1 1 AIBIC1 26.34
2 1 2 2 A1B2C2 23.89
3 1 3 3 AIB3C3 22.42
Hi F TbF3R1 ) 4 2 1 2 A2BIC2 28.33
5 2 2 3 A2B2C3  25.36
6 2 3 1 A2B3C1 27.72
7 3 1 3 A3B1C3  29.10
8 3 2 1 A3B2C1  33.48
9 3 3 2 A3B3C2 29.93
K1 72.65 83.77 87.54
K2 81.41 82.73 82.15
K3 92.51 80.07 76.88
k1 24.22 27.92 29.18
k2 27.14 27.58 27.38
k3 30.84 26.69 25.63
R 6.62 1.23 3.55

TE Ki KO0, BT — 31 F K52 1 Fxd o i S 36 45 2R 2
A5 ki SRR, BIACEFER LAZKST-30 R AR 22, B AE A — ﬁ'JJ:Eij(
KU 5/ K(k) HZ 25, cDNA Btk &4 0.6 pg & RNA
B SR LRy cDNA JERRRE S %5 SIIMKIEHN S wmol - L~ lo G

Note: Ki: horizontal effect, that is, the sum of the experimental re-
sults corresponding to level number i in any columnj ki: the average
effect, that is, the sum of the horizontal divided by the quantity of the
horizontal; R; Range, the different between the maximum value K (k)
and the minimum K (k) value. With 0.6 pg total RNA the first strand
¢DNA was synthesized, and then diluted 5 times as PCR template; the

primer concentration was 5 wmol + L ™!, The same below.
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Table 5 The scheme of orthogonal experimental of primer TbF3R1 with qRT-PCR method
K2 Factors K& Factors
=) CT - - — CT 3
¥ A(PCR{E B (cDNAEE C (5IH % ¥y % A (PCR{E B (cDNAKL C (B % Hyf
No.  Z/pL) Hi/ pL) B/pL)  Program - S|l Noo R/pl) H/pl) f/pl)  Progam
PCR reaction ¢DNA template Primer volume PCR reaction ¢DNA template Primer volume
1 1 1 1 AIBIC1  21.59 9 3 3 2 A3B3C2 22.43
2 1 2 2 AIB2C2  20.41 K1 61.37 67.50 66.98
3 1 3 3 A1B3C3 19.37 K2 64.78 65. 04 65.42
4 2 1 2 A2B1C2 22.58 K3 69.67 63.28 63.42
5 2 2 3 A2B2C3 20.72 k1 20.46 22.50 22.33
6 2 3 1 A2B3C1 21.48 k2 21.59 21.68 21.81
7 3 1 3 A3BIC3 23.33 k3 23.22 21.09 21.14
8 3 2 1 A3B2C1 23.91 R 2.77 1.41 1.19
M r A 28 B
% 32 Fe o 2T e
S 30 f e 526 "
E 28 - o y=-4.196 7x+28.011 = ii I y=-3.338 1x+23.825
. L
326 T =0:981 2 el ‘ R*=0.994 5
£ 24 | =
o : @2 .
S 2| 5 21 f .
20 L 1 1 1 ) 20 L 1 1 L )
-1.0 -0.5 0 0.5 1.0 1.5 -1.0 -0.5 0 0.5 1.0 1.5
LoghiBt %% Log Diluted Multiples LoghiBe % ¥ Log Diluted Multiples
30
. 38f ¢ © o. D
E 36 5 28 .
4t ==
S 32. " y=-3.907 5x+30. 799 = | . y=-3.553 6x+26. 048
S 30l . R?=0.998 5 2 k*=0.997 0
3 28t N e ook °
2 96k = =
= g ., B
= S
o 22F
20 s A 'S A J 20 1 ' ' 1 J
-1.0 -0.5 0 0.5 1.0 1.5 -1.0 -0.5 0 0.5 L0 1.5
Log#iBe %% Log Diluted Multiples LogHiB %% Log Diluted Multiples
38 r
o 36 ot s F
S 34 r = = 32,
S a9 L ° y=—4. 363x+32. 505 3 30 b .
= 30t o R=0.999 7 e | y=-4.138 Tx+27. 642
>
G 28 | . 2 2 | R?=0.999 8
£ 26 - .
@ 24 E 24 °
S 22} 22
20 L 4 B A J 20 1 1 1 1 N
-1.0 -0.5 0 0.5 1.0 1.5 -1.0 -0.5 0 0.5 1.0 1.5

Log#if% % Log Diluted Multiples

LogMi®Rf% ¥ Log Diluted Multiples

A C.E:TBC41 7£5.10 20 wL NAYFRHERIZL ;B D F: ThF3R1 59)7E 5,10 20 pL FibrifEfh e,
A, C, E; the standard curve of TBC4 in 5, 10 and 20 pL reaction volumes; B, D, F: the standard curve of ThF3R1 in 5, 10 and 20 pL reaction vol-

umes.

4 TBC41 #1 TbF3R1 5|#17E A1B3C3,A2B2C3 1 A3B1C3 Frp#Rf £k
Fig.4 The standard curves of the primer pairs of TBC41 and TbF3R1in A1B3C3,A2B2C3 #0

A3B1C3 programs before optimization
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%6 {h1LHET A1B3C3,A2B2C3 #1 A3B1C3 /7% 1 TBC41 #1 TbF3R1 gy# 185 %
Table 6 The amplification efficiency of TBC41 and TbF3R1 primer pairs under A1B3C3, A2B2C3 and
A3B1C3 programs before optimization

JRSE AR YES GIE7/Ei ke YRR EIEER ¢ ELES
Reaction system/pL Program Primer PCR efficiency/ % R? Slope
TBC41 73 0.991 2 -4.196 7
5 A1B3C3
ThF3R1 98 0.994 5 -3.3381
TBC41 80 0.998 5 -3.907 5
10 A2B2C3
ThF3R1 91 0.997 0 -3.553 6
TBC41 70 0.999 7 -4.363 0
20 A3B1C3
TbF3R1 74 0.999 8 -4.1387

2.4 FEEMKAEE PCRIERMMAL

— B U, S R AR B HE A Ok E
100% , N, 72 SE B A, PRAED™ 2R Hy 90% ~
105% , £& Pk [0 9 ZR 50 R* > 0. 980, B i) 1L g 5 2
2T BT R AR S e O R AR B R

SIPEIARRI( R T) , ARSI N 23 R A H B 1
P HEHORERTE 100% fEAT AR IE . 3 8 FW Ll il
fb)5,5.10 20 pL IR FR T, NS IEE TBC41 FiH 15
TObAP2 B4 3 3031 AT IR FFAE 93% ~ 99% 2
], H R® #57F0.980 )1 (E5),

28
A L B
© 39 © 27 |-o
£ 30 Feo g 26r .
S . S g5
= 28 y=-3.463 5x+26. 748 =l
_% 2 R2=0.993 9 % o | ® y=-3. 463 8x+23. 964
. . e R?=0.998 6
= . = 22 o
= =
o 22 gt
= = o
S 9 N L N L ; S 9 N N L H )
=150 -0.5 0 0.5 1.0 1.5 =130 -0.5 0 0.5 1.0 1.5
LoghiBe %% Log Diluted Multiples LoghiBe %% Log Diluted Multiples
39T G 30 D
2 e 2 e
2 30 . g 28r
5} 3 =
:; 28 F o y=-3.435 9x+28. 032 % 2 - y=-3.481 3x+25. 469
£ R?=0.985 9 £ S R=0.999 3
g 26 | o g 2t .
= =
= =)
g ool > ot °
o S
22 1 1 1 1 3 20 1 1 1 1 J
-1.0 -0.5 0 0.5 1.0 1.5 -1.0 -0.5 0 0.5 1.0 1.5
LogHFiBif%$ Log Diluted Multiples Loghi B %% Log Diluted Multiples
E F
o 34 o 32
£ . y=-3.494 9x+29. 774 S 50t
30 . -
= R?=0.995 7 = 28 B y=—3. 344x+26. 685
o 28 . ) a
< 2 - = 26 R?=0.997 4
[+ [ .
= 24 = 2 .
= =
& 22 m 22
5 20 2 A 2 5 20 2 N . 2 )
S180 -0.5 0 0.5 1.0 1.5 SN0 -0.5 0 0.5 1.0 1.5

Log#iB %% Log Diluted Multiples

Log#iB %% Log Diluted Multiples

A .C.E:TBC41 7E£5.10 20 pL FypriEfiZ;B.D F: TbF3R1 5¥7E 5.10 .20 wL FAbriERTZE
A, C,E:the standard curve of TBC4 in 5, 10 and 20 L reaction volume; B, D, F: the standard curve of ThF3R1 in 5, 10 and 20 pL reaction volume.
[E 5 TBC41 1 TbF3R1 5|4 ZEMRILIT 5.10.20 pl 7 T AR AE fh 2%
Fig.5 The standard curves of the primer pairs of TBC41 and TbF3R1in 5, 10 and 20 pL reaction

volumes after optimization
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Table 7 The optimized gRT-PCR composition

S 5 pL &R 10 /pL &% 20 pL A F
qmms o L -
g L reaction 10 pL reaction 20 pL reaction
Composition
system/ pL. system/ pL. system/ L.
Mix (2 x ) Universal 2.5 5 10
c¢DNA 1.0 1.2 0.5
IE S5 AR L5 1.3 1.5
ddH,0 0 2.5 8

1 cDNA BEARHSE S 0.6 g S RNA S 5B LY cDNA JRR
FiRE 5 %5 51 IR S ol - L1

Note: 0.6 pg total RNA is reverse transcribed to ¢cDNA stock solu-
tion and then diluted 5 times as cDNA template; the primer concentration

was 5 umol - L',
#*8 7[E PCR RR{FEZR T4 TBC41 1
TbF3R1 py¥ 185 &R
Table 8 The amplification efficiency of primers
TBC41 and TbF3R1 in different PCR reactions

after optimization

/AL BWAA | HEE  HHRK A%
reaction system  Primer PCR efficiency/% R? Slope
5 TBC41 94 0.9938 -3.4835
TbF3R1 94 0.9986 -3.463 8
10 TBC41 95 0.9859 -3.4359
ThF3R1 94 0.9993 -3.4813
20 TBC41 93 0.9957 -3.4949
ThF3R1 99 0.9974 -3.3440

3 tig

1t qRT-PCR (A X 5E 2 S8 v, 51 ) it A
e J3E AR 5 ek DA SR KR S5 IS A 5 Wi S 5 25 R 1)
FHEZ" ) SYBR Green I & 24§ qRT-PCR 5L
i dp i AR, B i i) R, (RO AW AA A
Afie T — R H 0 XSS DNA (6l g, SEde 22
WG ) RS AR R Y 1 R I YOG
T2 SE 0 A MERA R o TR, BT i e 30 HL e = 1
VWl R R EE, AR, E& 45X
TbAP2 FEH Uit (A HI 0 7 X5 #4738 PCR
{1, ThFIR1 , TbF1R3 . TbF3R1 F1 TbF3R3 5| #41
BB 5, o 3 X5 A R R
RaE Jeali o BT ThF3R3 514 R AR,
I A Roche480 %%t ThF1R1 , ThF1R3 FI ThF3R1
HATHRE SR AT A PO B AR o A B 3
oG B3 e — B, R 7 2R 51 ) R IR
SFARRRRIEY I, R 3 R WA & 1 AT R ARy
st AN, 3 FEI WA G A R EE M, £
ARER CTHIRZEY/NF 1,

YF TbE3R1 Yy CT {8 5/, H o5 E 25 5/

(SD=0.17) Ak, B 5| WA A VL e NS5 B
TBC41 175 22 1E 38 L g 4T qRT-PCR FefEK &R
N, R 6 W LA 2 DR IE A 5L
g oh M AE T B AE 5,10 .20 pL AR T 1 R0%
Y RS AR REIRBIbRE, JF H 5 uL 110 nL AR
TBC41 F1 TbF3R1 14 M3 A0 22 19% F125% , H]
W, GBS AEAL qRT-PCR A 5+ 43 A 25 1
b5 3 Fh qRT-PCR R & 514 TBC41 Fii ThF3R1
(R 38 55 R FE93% ~99% 2 [a], X i ¥ 3& & T
2 ML

AN, WA 5T 45 S0 7] LU H qRT-PCR 2 )iz
RZX T Y OR M52 ) i, O 51
AR & (R 4.5) . HAl, BN EREZ R
10 ~25 pL AR R, i 3 _E kA 7 K 22k H 384
fLS wb AR FR . 180 qRT-PCR S BAK F , e K
U Rb R REAE Y 2 48 TR AR AR, 18 A 1 T A AR #5
DU R Zek (B AAE AR R E TR XU . &
I 510 5 SR AP AR R AR BE A, 78 T #E ( Brassica
oleracea) F 55 1 ( Lactuca sativa) EESE T /A
BUI0 L) 19 qRT-PCR AR 1 ApFFh
LAY S L A 10 WL AMAFR R B AR Z i, H A3
AN SHE Y B RCRITE 94% Jo Ay, R A A DU
TOAP2 L)} HABLL GAZ A #5 DU R g ek f 41k 1
B 2%, WA, — IR, me 05 | Wk FE V% 7E
0.1 ~0.5 pwmol + L™" 2 15 | Wk i 25 5 8R4
SRS s T B cDNA AR A A 2 5 I
qRT-PCR /g4 R M EZE R, B, SR kS
HUK RNA 568 H JESEN 41 DNA J5t

4 i

T HEER M AG I £ SAZ ToAP2 FE TN ) 2K
iAW NS EER TBC4T I H BYHE R TbAP2 (1)
REEFOEE R PCR AR R BEAT T ESL AN AL, B
ST LIRS TOAP2 JEHFINZBE TBC41 7E 5 plL
/IMAZR 10 L F1 20 L (RFAF B e fE qRT-PCR %
WK, H 3 AR I RHCRIIE 90% ~ 105% 2
[B], [ R 5 R > 0. 980, AW HE L I¥ qRT-PCR
B2, 945 Ja Kl ToAP2 Sk IR DL e 21 5 AZ HoAly
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Optimization of Fluorescent Quantitative Real-time PCR System of
Taxus chinensis var. mairei

ZHANG Kai-kai'? , LV Xing® , YANG Li-ying®, CHEN Duan-fen’, QIU De-you' , YANG Yan-fang'
(1. Research Institute of Forestry, Chinese Academy of Forestry, State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of
Tree Breeding and Cultivation, National Forestry and Grassland Administration, Beijing 100091, China; 2. College of Horticulture,
Hebei Agricultural University, Baoding 071001, Hebei, China)

Abstract: [ Objective ] To establish a stable and suitable real-time fluorescent quantitative PCR ( qRT-PCR)
experiment system of ThAP2 in Taxus I.. | Method ] Total RNA was extracted from the cell line of Taxus x media
and used to reverse transcript cDNA. According to the sequence of TbAP2 gene obtained previously, 7 primer
pairs were designed and synthesized with the TBC41 gene as the housekeeping gene. The orthogonal test L, (3*)
method were used to choose the stable and suitable qRT-PCR experiment system with the cDNA as template. The
volume of qRT-PCR reaction included 5, 10 and 20 pL. The amplification efficiency would be assured between
90% -105% by adjusting the dosage of cDNA template and primer pairs, respectively. [ Result ] This study es-
tablished the optimal qRT-PCR reaction system of TBC41 TbAP2 and gene in 5 pL, 10 pL and 20 L volume.
In the optimized 5 pL system, the amplification efficiency of both TBC41 and TbAP2 were 94% . In the opti-
mized 10 pL system, the amplification efficiency of TBC41 and ThbAP2 were 95% and 94% , respectively. In the
optimized 20 pL system, the amplification efficiency of TBC41 and TbAP2 were 93% and 99% , respectively.
The regression coefficient R* in all the three amplification system were greater than 0. 980. [ Conclusion | All the
reaction systems mentioned above show that the amplification efficiency of TBC41 and TbAP2 close to 100% , in-
dicating that these detection program are suitable to investigate the ThbAP2 gene expression by qRT-PCR method.
Keywords: Taxus L. ;AP2; orthogonal test; qRT-PCR
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