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FEE: bR N Ao B AR e R e AR L Osmanthus fragrans ¥ 3k B £ AR F R oL 2, BT XKLL FR
LB XL (QRT-PCR) M A B AR L AR X LE BN ETETE, Mt ESLARFBELEG A
SERNEARERS>TFHHTAA TR, ATHIARRALARFEELRE THLE PR EGALLE, AR &
Wbk’ O. fragrans ‘Foding Zhu’ %A S0 5 2 R F 3 sb4het A4, L OACT, OfEFla, OfIDH, OfRANI,
OfTUB, OfUBC2 #= Of18S % 7T N A W A1E 2 A AKX A, # A geNorm, NormFinder #= BestKeeper 3 A~ #k 44 %I 1% ik
MALR R IR RETILE S ABRY EME LA GICGANTEA (GI) 3 i 69 F 4 A AL B #4753
R AW, ERBAEEMSET, £ibet B ORANL F= OfIDH # 542 A AL B, Of18S #9442 1 & £ (geNorm 4 #7
%R 27 OfRAN1 F= OfIDH #9422 A4 4 0.347, @ Of18S 4442 % 16 4 0.601; NormFinder 27 OfRAN1 #= OfIDH # #4
Z AR 0.135 #= 0.206, & Of18S 4 0.474; BestKeeper %7 OfRAN1 #5447 45 % 0.80, OfIDH % 0.133, @ Of18S %
0474); GI AR MM AEAKF LM AR(BRFTEZLE I ARSI EGRERFEARNTR), £TARA
A B & ORANL 4= OfIDH ¥ )k B 14-F , 120 ORANL 4= OfIDH #) N AL B A T3HAT GI A B L A7 09 A B &
BREER, wEPiR, ORANL 4= OfIDH WA K RAESZHLERRALEA PR ELE TREALLRN LS, TAHH
o TACR AR E T A, B2 %3431

KSR MM, B, ASKRE; qRT-PCR; GI AR
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Screening reference genes of Osmanthus fragrans with differing

photoperiod and temperature treatments

WANG Qiangian, JIANG Qini, FU Jianxin, DONG Bin, ZHAO Hongho
(School of Landscape Architecture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: Photoperiod and temperature treatment can affect the gene expression level and flower bud differen-
tiation process of Osmanthus fragrans. Analysis of gene expression by quantitative real-time polymerase chain
reaction (qRT-PCR) has become an important means to study the mechanism of these processes and it is espe-
cially important to screen for an internal reference gene suitable for photoperiod and temperature treatment. To
screen reference genes in 0. fragrans using different photoperiod and temperature treatments, the young leaves
of O. fragrans ‘Foding Zhu’ were used as materials. The O. fragrans treatment conditions were 14 h D (light)/
10 h N (dark) +26 °C, 14 h D /10 h N +19 °C, 10 h D /14 h N +26 °C and 10 h D /14 h N +19 C, light in-
tensity 100%, relative humidity 60%—-80%. After treatment for 40 days, the second or third young leaves of the
current shoots were taken every 4 h from 8:00 in the morning frozen in the liquid nitrogen and stored at —80
C. The seven genes, including OfACT, OfEF1a, OfIDH, OfRAN1, OfTUB, OfUBC2, and Of18S, were chosen
as candidate reference genes. qRT-PCR was used to screen the reference genes, and GeNorm, NormFinder, and

BestKeeper were used to analyze the stability of the candidate reference genes and screen out the best ones.
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Finally, the circadian rhythm gene GIGANTEA (GI) was used to verify the best reference genes. Results
showed that OfRAN1 and OfIDH had the highest stability (GeNorm showed that the stable value of OfRAN1
and OfIDH were 0.347, while Of18S was 0.601; NormFinder showed that the stable value of OfRAN1 and
OfIDH were 0.135 and 0.206, while Of18S was 0.474; BestKeeper showed that the stable value of OfRAN1 was
0.800 and OfIDH was 0.133, while Of18S was 0.474) ,which meant they were the best reference genes for the
different conditions and Of18S had the worst stability (The greater the stability value, the worse the stability).
The relative expression level of GI balanced by seven reference genes and the genetic combinations of OfRAN1
and OfIDH meant more accurate expression results (The expression pattern of circadian rhythm gene GI is ac-
cumulated during the day and falls at night). In summary, the genetic combinations of OfRAN1 and OfIDH
were the best combination of reference genes used to study the molecular mechanism of O. fragrans under dif-
ferent photoperiod and temperature treatments. [Ch, 2 fig. 3 tab. 31 ref.]

Key words: botany; Osmanthus fragrans; reference gene; qRT-PCR; G/

H: 48 Osmanthus fragrans 72 E T RIEHEAEZ —, WKEZNTEZ . AFRZECEIELN L0
AR TFAEALE S AE AR BT AR A AN R Z R TT TS . B S 1 K WE S AN W
Ao P S B 9 5l i 2R 45 W XS B (qRT-PCR) 73 i IR B8 23k € Bl 0 fF 5 3 46 3o At A1 28 ) o 20 5
B, Wi ed3 2 S A RBTE RN SRR SN . OFTOA O, NSRRI, TR A
L AR LU NS L A FRIE KR 2 R AR U 5 B ] — i N 2 56 DR T TR Ml S AR [ A 4 41
] —ZH AN TR AL B f 6 PR Rk K -1 TR, AR L AR A 2 30 B RE R A B 2% 1 O 20 453 1 A 2 R R
o3 e B O S S A0 L A PR RE X R A Y R DR R IA KO L B ZF A AR A A R . WF SR
K H BRI IR AR RE W I PR AEAE 28 0 A b A, e HBRASPF D ARAE IO AE 28 70 f AR B0, IR sy
AR 2 ML AR A AE 25 01 o AR R FEAEAN [ ' o S0 RN 2 2% 1 X AR T80 7 ek A 2 6 AT |
B, Sk NS AR, O I SR 3 A B 5w AR T A8 A L BEE

1 M5 &*

1.1 &

ST BB Z AR B THER S O. fragrans ‘Foding Zhu’ Z R MMk, TR T W7 VT A Ak A2 A 48 W R
l. BEE 4R K H SR OLB/RR =14 b/10 h, 26 C), K HBGE O/ R =14 h/10 h, 19
C), i H SR OBIE/ERE=10 h/14 h, 26 °C) 1% H AR GEIE/BRE=10 h /14 h, 19 C), JGHEsREE
N 100%, AHATIERE A 60%~80% . S23 bR /E bR BREE o 5 3% 40 do AEBEZE RS M 8:00 A2, £EFE 4 h
WOYAEEBUARMSE 2 7 aliss 3 o, AR, T80 CLRAF
1.2 FHik
1.2.1 % RNA 693 B A= cDNA 84 %k  BEAESEL 50~100 mg, 7840 WF B ) i B RNAprep pure Plant Kit
(R, dbat) L] 4320 BREE IS A i RNA o il i 58 2870 5606 BE 31 R 5 5 4R o 1% 1) B i i G P, DK A
I RNA ¥ A0 B, LLRTHE 4R i RNA W #A, % % Reverse Transcriptase M-MLV (Takara, %)
VLRI 455 cDNA 55 1 %8k, & s T-20 ChEfE& 1.

122 i WAK Wk Ay 5] %00 AR SE S AL B0 e h s B WL ah SR I 5 X (OfA CT) | 1
i 7 1o 85 EHED (OfEF1a) . NADP-5: 47458 1R i &0 B 5% 9 (OfIDH ) . GTP 4545 4 11 RNAT 5& [ (OfR-
NAL) ., B B SN (OfTUB) . 2 K454 HE E2 LK (OfUBC2) F1 18S & MR RNA JE[R (Of18S) 1745
T A 2 NS R AR e NS . R SYBR green 1 38 YRkt 41k HEAT NS 2L DAY 7 1%
Btk NS 3L H 51 Y, it Bioxman # Primer Premier 5 /4 X5 51 ¥y #4745, I F A Primer-
BLAST #4740 LABRIA 51 90 e 50 i ke Stk o R RS 5107 510 iy b e B A= ) TR FRA W5 (3R 1) o

1.23 %2 % PCR 247 qRT-PCR 25 )7 %% % SYBR® Premix Ex Tag™ Il (Tli RNaseH Plus) (Takara,
Kig) XA &, R 200 pL B RMAKFR : HoxwzEK 6.4 wl, ETFHEI#4 0.8 ul, ¢DNA £tk 2.0
pL, SYBR I %364kl 10.0 pL. 2 78 ABI 7300 sEit PCR Ak fT, RV ARF R : 95 CF w4 30
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s; 95 C R 5s, 60 Cih 31s, 40 MFEFF; 95 CF i 15 s, 60 CT i 1 min, 95 CF Jz
30s, 60 CFEW 15", 3RAEY TR,
124 %% 454  H geNorm, NormFinder £ BestKeeper #{4: 43 5| % qRT-PCR o fiIr 75 21| &L b 18 S5 o7 1 #
B(CAR)FAT /M, WA T Mgk NS R R IE MR E Tk, JFikBE RN S5 . geNorm B D& 5
TE NS HEITERE 5t R IB KO R, THR & R B iy Rk fae tE (M), M {HBR/NBRFR 2 ; M<1.5
BFA A 2 AR N S geNorm 3438 P DUAR A5 468 356 P 2 35 DRUBR Ak R 19 TE X 28 S5 M 43 B (V. 1V ) 15
Wi AENSIEE ARG Hd V FRECN 2 571ME, n BARNSIEE AL TNV, V)N 0.15,
MV V<0158, RPGIAM n PASERCERE, ATWEIAG+D)NSER, 4V, /V,.>0.15
BF, WFFZEGIA (e DA NSFEF T [ geNorm HF R 48k ik 2 18k 2 DDA BN S BRI Gk
EEAE, lln=2, BT TSI T ADNSIEFWRGENE, 2058 i NormFinder 1 BestKeeper {44

#E— 2553 #1. NormFinder A Xif P 2 55 K] 1) 0 6 J& 2 T 5 22 40 A 25 SR, I AC, 535 ik V‘];’%ﬁ.
FEMFEM(S), WA ERIE NS HE R BFRE M, SN, BEREBRRE . BestKeeper 3K {48
THEARE AR 25 (Sp) R L N 2 3 D 1 IR R E PR AT VRN RIHEY , Sp BN, DI D 0 3R M e
Sp>1, WA IZ B AT E 22, g B R GT AR B KT, X EE R R AEN S
PEATHAIE

*1 qRT-PCREXHNSEASIMER
Table 1 List of primers for qRT-PCR

e [N B 191 51 (5'—3") B/ °C || 2 X R 1 (5'—3") B E C

OfACT  CCCAAGGCAAACAGAGAAAAAAT 55.0 OfTUB  AGAAGGGATGGATGGAATGGA 56.0
ACCCCATCACCAGAATCAAGAA GTCTTCTTCGTCCTCGGCAGT

OfEFla CGTTTGCCACTTCAGGATGTCTA 58.0 OfUBC2  TGTTGACAAAACCGATGGAAGGA 57.5
GTACCAGGTTTCAGGACTCCAGTTT GTGGAGTGTGGAGGATAAGGGTG

OfIDH  CTTGAAGCAGATGTGGAAGAGTC 575 0f18S AGCCTGAGAAACGGCTACCAC 55.0
CTTTGTCCATCCTGGGACCAGTC ATACGCTATTGGAGCTGGAA

OfRAN1  AGAACCGACAGGTGAAGGCAA 57.5
TGGCAAGGTACAGAAAGGGCT

2 HERMpA

21 RNA mERES| My B4

FEHON [F) b B AERE A A8 RNA, 8 b L BETHIG I, A A Al B RNA EI’JW?‘&F{E[D(%O)/
D(280) 1 D(260)/D(230) |33 1.8~2.1. KT A FEdh 1 cDNA SE iR e MR, #4758 PCR FE
i PCR &2l . KI5 P38 2%, B 6 1> cDNA W BEM I (i, 5, 572, 57 54, 57 D
AR qRT-PCR 2528, FIJHAZ E=(107"-1)x100%75 i 5 K 1§ 8208 (% 2), Hrp E(%)%FT}”iﬁﬁﬁl
s FoRMARR . ZIE, TR 95%~110%, KR EN 0.993~0.998, 754 qRT-PCR f3EA
22 RENSERNERKESNT

MRAEY R, 25 R R I AR cDNA B B SO 55/ MR E4T qRT-PCR. il HE B 36 %0 (C)
o VFA 25 M0 2 1A 2 3 IR A A RE i TP e SROK O (3R 2), IRIEE N 2 R DIF- 3 GO 8.99~28.44, i
Of18S (1 C, f5e/ls, ULV R R KK e s OfTUB dek, UiWIP- 338K P fefil s HoAt ek ) 2 56 K
PRI 22 S AR X
23 HNEERERZEIREEST

geNorm BAFp M & BL(FK 3), P e NS RN AR E /0T 1.5, 7 G S SN 16 19 AR o5
Horp ORANT H1 OfIDH RS E (AR SF Hd/h (M=0.347) , fEARRRE bl P RIS O R e, HLUOR”: OfACT 2%
H(M=0.393), Of18S R R (M=0.601), BLW Of18S FeakRare Phfie 72 o ook i P9 2 5k [ A o 22 5
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R2 THMMRENSERTESH

Table 2 Amplification parameters of seven candidate reference genes

S C I I AR % RS ZRTEAR O R R Aeati K /bp
OfACT 2277 + 0.55 103.66 -3.2373 0.995 5 143
OfEF1a 20.61 + 0.42 103.19 -3.247 8 0.995 7 89
OfIDH 23.59 + 0.39 95.78 -34538 0.997 7 118
OfRNA 1 21.68 + 0.07 95.43 -34365 0.996 2 117
OfTUB 28.44 + 0.40 107.49 -3.154 6 0.993 2 106
OfUBC2 25.73 £ 0.54 107.15 -3.161 8 0.994 5 75
0f18S 8.99 + 0.55 108.15 -3.140 9 0.996 8 208

IR (E 1) V,s=0.126<<0.15, FEWE|A 2 ~HSEF 0.16
ke, LRGIAEZMNSEERN , geNorm #4431 25 R

o 0.12
W, BAEEENSEE N O/RANL Fi1 OfIDH N,
=

NormFinder 5443871 & B, ORAN1 R:[H fY A fa & i _’% 0.08 +

B, U OfIDH, 0f18S R E R E 2, 5 geNorm 5 0.04
1453 BT B 45 S — B0 (5% 3) o BestKeeper 3K 4 119 70 I 45 SR 87w

(%£3), 767 MEERNSIER D, OfIDH 5 7 55 R Syl
wr, LU OfRANT, Of18S JEH I ik Aa e Ml 25 . 4r Bl e X 4 &
RIZE L geNorm Ml NormFinder #AF IS5 RA LR, Hik B 1 geNorm #AE0M1% ik 1 AL B 49
(ERZSuARE S 95 EE S fie 3t £ F 1A

LA 3N T A AT ARG, RFALFEZF T, Figure 1 Pairwise variationof candidate reference
OfRAN1 F1 OfIDH 1) # ik e E 8 A fc i, WAE N ENZS genes as calculated by geNorm

FEW, i Of18S JE IR E M 22 IR

R3 TARUGSH 7T MRENSERAREREMN

Table 3 Gene expression stability of seven reference genes by different software

geNorm 43 #7 NormFinder 43 #7 BestKeeper 73 #1
HEN 4 Fx
Fa 2 (8 HEFF TaE HE7 Fa 2 {8 HEFe

OfACT 0.393 2 0.232 3 0.288 3
OfEFla 0.524 5 0.390 6 0.497 6
OfIDH 0.347 1 0.206 2 0.133 1
OfRNA 1 0.347 1 0.135 1 0.180 2
OfTUB 0.479 4 0.361 5 0.372 5
OfUBC2 0.422 3 0.343 4 0.346 4
0f18S 0.601 6 0.474 7 0.611 7

24 #HRCIERAMZFENSERREMRIRIE

GIGANTEA RN (G ROt AW e i 20 R N, HRR R A . st E R Y
TEMICIEN GI Xt A S RN HEAT IR UE, AT 4 v A 25 30 DR e O E A 1R, R e £ P 25 25 TR X D16 A 34
AR I N ZRIRACE IEHETE T . k4% OfRAN1/OfIDH, OfRANT, OfIDH VL R Ho Al 6 4 2 3 %) G 5%
DA RR X 2 K EAT AR HE (P 2), S5 2R B ML A NS 3N, AR BES OfRANT/OfIDH FHfER)
GI M FB AR NI TR, RS PR RIIE R, 54 GL RN B RCR B
o LT 3 A P 235k PR 0 e A0 o ok P 25 5 PR G 10 ) 25 SR IE R B9, B OfRANT A OfIDH JE PR R] ARy
BEAEAN [ ' JH JUI A 5 Ak B e AR N 2 2

3
Ot PCR N ARSI R 8 1238 T RN R M TE Oy RS N B S ik, fa R 2L I
PRI A RO PP A5 HE 21 A S B A qRT-PCR 945 R HE AT BE S AR 3 ™0 AR
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Figure 2 Relative expression levels of GI in different conditions using different reference genes or reference gene combination for

normalization

WSILFAEARFRAL . REREB . ARERZH TR ERE", HE FIRRa W — i H
REME I T A 2™ UL, ARSI SZIR MR FIAL BEAS1F, GiiiE th A 38 1Y . R 8 B PN S 55 R i R 5
6 B ) 1) B S A

PRI B 2 N Z NS LR A T D E NS IR AER R i, S5 — NS LA
KB AHER M . RAN (ras-related nuclear protein) &/ G 85 [ —28, 76 40 il Az 3 3 A b ke 31 5 22 19 1
M, EWRZ RIS A FDE R R AR H A S S5E T IDH {1 [R) U5 55 PIE 52 08 A )
TELEE S5 F R R Eucalyptus robusta W IR fEN 235 ACT F1 18 [R] U 3 B 43 30 mT A S AN [ ' Ji 199 2%
T 5P K& Glycine max NS 3K ; EFla Ml TUB &K A {E N ASTR 6 JE ) . 6 444 F ok Zea
mays NS FEH P UBC2 1) [R) U555 BRUA] AR 8 S [R)3 BE 2% 44 T B Petroselinum crispum 1) Py 2 JEH B
ARG T AL R T 7 A NS 5L, XA AS (] 516 J] S0 Rl 8 Ak 34T it o ) 2 SR AR PR i
7WF5¢ ;5 M H geNorm, NormFinder 1 BestKeeper & 3 4~ FF N 2 3 K 0 1€ (10 AR 047 7R 4h , B ILX
T A 9 S AR T A RE S b SR AR E PR HE P A AR R, ¥R OfRANL F1 OfIDH 5 PR e e 1Y)
2ANSEER, KW AT ALA AT L ER A R HEAS R A R AR i b B R 0 R KOF T Of18S
FREARE, TEH LA R AR R m R AEE, NS S ERAB NS IERH

S R B S AR AE PR A ) A A R P R PR TR B . e 5 B A R AR AS [R] 6 JR 0 R B A5 1 T
(N2 3E], BERS Ry B 55 A A6 7EAS [R5 R JE] 300 Ak B4 2% 1 1 1 R AE AL B (6 S 5 A6 . R T AR DG K
T HE R R AR R LR e

4 5F ik

(1] ZRp. HfEAEZF /RIS [D ). JFE . TTRg K27, 2007
LI Jin. Study on The Flower Bud Differentiation of Osmanthus fragrans Lour. [D]. Kaifeng: Henan University, 2007.
(2] BRI7, sk, SLEML, A5 AR SUIRE FE A8 28 0 A0 S0 8] 67 5t o0 3R R AT I PR S R R AR [T ] AR RL
2012, 41(24): 10024 - 10026.
QIU Fang, ZHANG Bo, SHI Yumin, et al. Changes of mineral elements and the soluble sugar content at flower bud



5536 B S FT T AR AN e J 0T JE Ak B R R A P 2 TR Y O 933

[5]

[17]

differentiation of Osmanthus fragrans (Thunb.) Lour. on different ages [J]. J Anhui Agric Sci, 2013, 41(24): 10024 —
10026.
TRz, M, e, & RS HAAELIESMEmrIE) ] B2k, 2002, 29(1): 52 - 56.
WANG Caiyun, GAO Liping, LU Difei, et al. A study on morphological differentiation of flower bud of Osmanthus fra-
grans ‘Houban Jingui’ [J]. Acta Hortic Sin, 2002, 29(1): 52 - 56.
EEE, SR, YRR, 4F. BRAEAEZE AL FNAETT T T B () ] Wi AR AR OR A4l 2016, 33(2): 340 - 347.
WANG Ying, ZHANG Chao, FU Jianxin, et al. Progresses on flower bud differentiation and flower opening in Osman-
thus fragrans [J]. J Zhejiang A&F Univ, 2016, 33(2): 340 — 347.
PR 2. AL AN [R5 AL Bl 4 AL 2 AF S AE AR B R T R SR FE (D ] 35/ . Il AR, 2008.
CAO Jiyun. The Study on the Qualification of Floral Formation and Development of Floral Orgrans of Osmanthus fra-
grans [D]. Ji’nan: Shandong University, 2008.
FHCIC. AL (L S A AL IR RIS 5] 76 6 i Bl AE Y cDNa-AFLP 22 52 0347 [D]. JF & g K%, 2014.
HAN Yuanji. Mechanism of Flower Color Variation and ¢DNA-AFLP Andlysis of 2 Clutivar with Different Flower Col-
or in Osmanthus fragrans [D]. Kaifeng: Henan University, 2014.
BEULEE, NI, W75, AR I EEFE A RN AE @ B R SCREI AY 22 S 0k [T ] 1 st ol R 222 4l (A SR B2
W), 2015, 39(3). 183 — 186.
MU Hongna, SUN Taoze, YANG Xiulian, et al. Differential expression of flower color related genes of Osmanthus fra-
grans Lour. ‘Chenghongdangui’ and ‘Zaoyingui’ [J]. J Nanjing For Univ Nat Sci Ed, 2015, 39(3): 183 - 186.
LI Fafang, HUANG Qizhi. Analysis of fragrance composition in three cultivars of Osmanthus fragrans Albus group
flower by gas chromatography-mass spectrometry [J]. Wuhan Univ J Nat Sci, 2011, 16(4): 342 — 348.
BeFh, APEHr, skl A B EANRR CHENDEET CEREET M CBUME B0 USRS BB A L) ] WA bk
KEF2M, 2015, 32(2): 208 - 220.
HOU Dan, FU Jianxin, ZHANG Chao, et al. Flower scent composition of Osmanthus fragrans ‘Yanhong Gui’ ‘Yu
Linglong’ and ‘Hangzhou Huang’, and their emission patterns [J]. J Zhejiang A&F Univ, 2015, 32(2): 208 - 220.
de OLIVEIRA L A, BRETON M C, BASTOLLA F M, et al. Reference genes for the normalization of gene expression
in Eucalypius species [J]. Plant Cell Physiol, 2012, 53(2): 405 — 422.
PINTO F, PACHECO C C, FERREIRA D, et al. Selection of suitable reference genes for RT-qPCR analyses in
cyanobacteria [J]. PLoS One, 2012, 7(4): €34983. doi: 10.1371/journal.pone.0034983.
ZHANG Chao, FU Jianxin, WANG Yiguang, et al. Identification of suitable reference genes for gene expression nor-
malization in the quantitative real-time PCR analysis of sweet osmanthus (Osmanthus fragrans Lour.) [J]. PLoS One,
2015, 10(8): e0136355. doi: 10.1371/journal.pone.0136355.
ARTICO S, NARDELI S, BRILHANTE O, et al. Identification and evaluation of new reference genes in Gossypium
hirsutum for accurate normalization of real-time quantitative RT-PCR data [J]. BMC Plant Biol, 2010, 10(1): 49 -
60.
JAIN M, NIJHAWAN A, TYAGI A K, et al. Validation of housekeeping genes as internal control for studying gene
expression in rice by quantitative real-time PCR [J]. Biochem Biophysic Res Commun, 2006, 345(2): 646 — 651.
1 Ji 6, YR, KR RS SO0 E B PCR N SRR A e 86 [T . b B AL BHEE T4, 2009, 11(6): 30
- 36.
HU Ruibo, FAN Chengming, FU Yongfu. Reference gene selection in plant real-time quantitative reserve transcrip-
tion PCR (qRT-PCR) [J]. J Agric Sci Technol, 2009, 11(6): 30 — 36.
ffits, 200, 8P, S5 TEHET RREFEWHAEZ S REIET] 24, 2017, 44(6): 1145
- 1156.
LU Ting, WANG Yiguang, LUO Yibo, et al. Comparison on flower bud differentiation and development of different
seasons in Osmanthus fragrans ‘Sijigui’ [J]. Acta Hortic Sin, 2017, 44(6): 1145 — 1156.
fratsr, sk, E200, % BAEALUERRE P FOLE & PCR NS S B0 e [ ]. B iR AR E 244,
2016, 33(5). 727 - 733.
FU Jianxin, ZHANG Chao, WANG Yiguang, et al. Reference gene selection for quantitative real-time polymerase

chain reaction (qRT-PCR) normalization in the gene expression of sweet osmanthus tissue [J]. J Zhejiang A&F U-



934 LTINS N NI S S 2019 4 10 J§ 20 H
niv, 2016, 33(5): 727 — 733.

[18] WEI Libin, MTAO Hongmei, ZHAO Ruihong, et al. Identification and testing of reference genes for sesame gene ex-
pression analysis by quantitative real-time PCR [J]. Planta, 2013, 237(3): 873 — 889.

[19] DIE J V, ROMAN B, NADAL S, et al. Evaluation of candidate reference genes for expression studies in Pisum
sativum under different experimental conditions [J]. Planta, 2010, 232(1): 145 - 153.

(20 URALAT, SRl e, Xk, 55, AR IE 21 4k & & R G0 MV & AE o B vp S S B PCR YR BRI R 0 2 (T ). B2

i@, 2007, 52(20): 2379 - 2385.

TU Lili, ZHANG Xianlong, LIU Diqiu, et al. Suitable internal control genes in gRT-PCR normalization in cotton fiber
development and somatic embryogenesis [J]. Chin Sci Bull, 2007, 52(20): 2379 — 2385.

LI Haiyan, DONG Yuanyuan, YANG Jing, et al. De novo transcriptome of safflower and the identification of putative
genes for oleosin and the biosynthesis of flavonoids [J]. PLoS One, 2012, 7(2): €30987. doi: 10.1371/journal.pone.
0030987.

GUTIERREZ L, MAURIAT M, GUENIN S, et al. The lack of a systematic validation of reference genes: a serious
pitfall undervalued in reverse transcription-polymerase chain reaction (RT-PCR) analysis in plants [J]. Plant
Biotechnol J, 2008, 6(6): 609 — 618.

BUSTIN S A. Quantification of mRNA using real-time reverse transcription PCR  (RT-PCR): trends and problems
[J]. J Mol Endocrinol, 2002, 29(1): 23 — 39.

FHi, AEFMA, Bk, % T HF IR 26 & & PCR bR ALY (I HE P 2 5L [T]. M9 A B2 5 R
2010, 46(10): 1061 — 1066.

YIN Jing, REN Chunlin, ZHAN Yaguang, et al. Selection of internal control genes for real-time RT-PCR normaliza-
tion in white birch (Betula platyphylla Suk.) [J]. Plant Physiol Commun, 2010, 46(10): 1061 — 1066.

van GUILDER H D, VRANA K, FREEMAN W A. Twenty-five years of quantitative PCR for gene expression analysis
[J]. BioTechniques, 2008, 44(5): 619 — 626.

Wk, FEMN, BEM, % BT ARKE NS IR RETEEESH] hEZ, 2017, 48(9):
1845 — 1850.

YANG Jing, LU Yubin, CHI Menghan, et al. Analysis on stability of reference genes in different developmental
stages of seeds from Carthamus tinctorius [J]. Chin Tradit Herbal Med, 2017, 48(9): 1845 — 1850.

MOURA J C, ARAUJO P, BRITO M S, et al. Validation of reference genes from Eucalyptus spp. under different
stress conditions [J]. BMC Res Notes, 2012, 5: 634.

WG RS FTITFLT ZE P v b . R RE T [D . st dhERLABE, 2009.

HU Ruibo. Molecular Cloning, Expression Profiles and Functional Analysis of FTITFL1 Genes in Soybean (Glycine
max) [D]. Beijing: Chinese Academy of Agricultural Sciences, 2009.

BRI RE NCED1 BN R HR s TR 5o be . R AR g M se e (D] K& SRRy, 2012.
LI Qiongqiong. Cloning, Construction of Plant Expression Vector and Transformation of GmNCED1 Gene and Promot-
er from Glycine max [D]. Changchun: Jilin Agricultural University, 2012.

FH Z . FORTEAR ALY 30 FOROR AL A5 1F T SEmf 9Ot € B PCR W2 JEI I FE (D ] AR PUI AR e,
2012.

LIN Yueai. Reference Gene Selection for Quantitative Real-time PCR in Maize Treated with Abiotic Stresses and
Hormones [D]. Chengdu: Sichuan Agricultural University, 2012.

R WRT AR 26 PG B S e (D], #at: Matfl ks, 2016.

SONG Xiong. Screening Suitable Reference Genes under Different Stresss Conditions in Parsley [D]. Nanjing: Nan-
jing Agricultural University, 2016.



