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Screening of qRT-PCR reference genes for Chenopodium
album and C. glaucum of Chenopodiaceae
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Abstract ; Selection of suitable reference gene is a critical step in real-time quantitative PCR (qRT-PCR) analysis. So far,
reports on reference gene screening on stress-tolerant gene expression of Chenopodiaceae species are limited. In the present
study, by using three reference-gene-analysis softwares-GeNorm, NormFinder, BestKeeper, the stability of three commonly
used candidate reference genes B-ACTIN, B-TUBULIN and GAPDH of Chenopodium album and C. glaucum under NaCl and
PEG treatments were compared. The results showed that under NaCl and PEG stresses , GAPDH showed stable both in C. al-
bum and C. glaucum. The results also demonstated that the same reference genes expressed stable in the same family. 8-AC-
TIN expressed stable in C. album , while B-TUBULIN expressed stable in C. glaucum. We also studied the plants of different

gera in the same family and the same stress of the stability of the expression of reference genes. The results suggested that
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same reference gene expressed stable in the same species. For the same stress in these two species, the results showed that

selection of the most stable reference gene depended on the experimental materials and the conditions. The analysis results

of the three candidate reference genes were based on the three analysis softwares. In our study, we determined the ralatively

stable reference genes in C. album and C. glaucum. This study provides the reference for the further study on qRT-PCR

analysis of stress-relevant gene expression in Chenopodiaceae species.
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SCHT 96 Y6 7 PCR ( quantitative real time RT-
PCR,qRT-PCR) & 7E & 5t 2 4 Wi &% X 52 B ( poly-
merase chain reaction, PCR) ZFefll [+ & & X ) —
TUHT AL IR AE RO IZHASRAE P T 1, AT 4
St R U RS0 PR SRR AL TER S U
BE2y VB AR R T AR e T T A
TN (BFRIB SR, 2010; F ZA55E,2012) . gPCR Al
PGB ARAN G BN 7 12 BAH AL Z Ak, {HL R 25 7
o8 NS B AL IE A d S RNA 195 1 ( Radonic
et al,2004) . HET, ¥ KNS I N Z 08 R AR
(house-keeping gene) , U H 7 & -3 iR 5t 0 Tl I A
( GLYCERALDEHYDE-3-PHOSPHATE  DEHYDRO-
GENASE , GAPDH) (Zou et al, 2011 ) JIL3h & A %
I (ACTIN, ACT) (Chen et al,2011) FIf 2 13
A ( TUBULIN, TUB) (Zhou et al,2011) yZ & %A
(UBIQUITIN) (Parra & Gomez,2011) .28S & Bk
RNA JE[A (285 rRNA) | 18S #iHi{& RNA A (185
rRNA) (Miao et al,2011) ZEIEHIEFN (CYP) (£
Rz RMHH (UBQ) e sk M K 7 B ] (EF-1a)
(Dheda et al,2004) 55, B TXEZERN S 54
PR SEA L A A 2, B2 AL RS E R A I R
(Reid et al 2006 ), WSEPIATETEM 1T, BEE
Py B 200 Z5 PR BRAR | 3 BEAL 8 Y R~ L D Y 3R
IR BUERRE B, DRI P 2 356 TR ) 3 45 7 AR i
FLAR S5 45 (4 FUR B 7 351 22 (Gao et al,2012)
HETXT qPCR H A 25 K 1A e MY 43 B 32 22 5
GeNorm NormFinder BestKeeper 3 /> F N 5 3k [A
A REAT AR PR E A (ACH (0 A, G L FR
PEINRME, K/ 1E PCR PEFF L FE R RS ROV N
(75 AT = B 3 5 (BN JIr Xof o7 ) 906 B0 UK 88, ACt {EL
/N LG PE LGB 2 (2% ,2012) . GeNorm F2
J¥H Vandesompele et al (2002 ) {#i F Excel %5 A%
EMEVEPEFEF ; NormFinder J& Andersen et al (2004 )
BT 2 Hrik #8518 N S B 3 ; BestKeeper
FEITJE Plaffl et al(2004) FF & 19 T X485 5 1 R AT
H AR PRIl ST 73-Ar 1) B DR e AR A e P

K2 %L ( Chenopodium glaucum') 7 ZEF} —4F- 4=
FAER A Y)Y RS RO AR 1 S b i o+
SEATHL 5T, DT 8 e S o (B AT R4, 1999) .
FH(C. album) HEERL—AE AT ER FLAA ), AR
S AHTI I AT W ER i R S M A Al (XB =,
1998 Ji =45 ,2011) , ZFRHEY) C 28 O AE W) T 2
PERFIE IO R AR (Bl 45 ,2004) . HHTC T3
P B R 3K 53 BT 1 P9 208 PR R R A B e AR AT
R T, ABESE L W 3 AN SER B-
ACTIN B-TUBULIN ,GAPDH X3 FIJK 5332 19 Fh 28 B}
AT VSRR 00 P 30 A DG PRI 338 118 N 2 6 D R4 T 0 B L
8,3 T GeNorm ., NormFinder . BestKeeper 3 S
SR T MR e PR e SR NS BE N, 3 TE
FATF RGN BAT 22406 R R R R R N 2 4k
)RR 724, A SAEAS [F 3 1 ] — a4 /9 Y
SN RIBTENER AL, N5 e 2R Y AL
RIBWMRRMESF

1 MR 57 &%

1.1 ¥

TE WL 2 R 4 H 58 % 1Y 22 ( Chenopodium
album) B K ERZE (C. glaucum) BIFFFHEFP T 25 em
HEITEAEAMBIRS (3 1) R Ea T, T
R 16 h /B/8 h 1%, i B 23 ~25°C , ik 150~
200 pmol + m”? - s MFRBE P A K E W 12
Hoagland (pH 6.0) & FF (5KFL5E, 2015) , FHIERE
FiEK 3 4 A JE #5497 NaCl #1 PEG Jifrif 4b 3 NaCl
W FE 435914 50,100,300 mmol « L', PEG 6000 ¥ &
3R 5% 10% 20% . FEFK 4R FEHR L 3 NaCl 5
h,PEG 48 h [ ria AL #E | Jiiai b HH 5 35 HORR 7Y 4
P B RE AR, B AR N B RS 2~ 4 it
F, L RVE TURA B S IR AE T80 C KA+ .
1.2 ik
1.2.1 #4t K & RNA #9428 3= cDNA &% FllH
OMEGA 18 ¥ & RNA £ i 32 Uik 7] & ( Ji'5 .
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Table 1  Primer sequences of three reference genes used in real-time RT-PCR analysis
FEH £ Fx Em5IHFS (5 - 3") K sI#Fs (5 - 3")
Gene name Forward primer (5’ - 3") Reverse primer (5’ - 3")
B-ACTIN 5'-AGCAACTGGGATGACATGGAGAAGATTTG-3' 5'-ACACCATCACCAGAATCCAGCACAATACC-3’
GAPDH 5'-GTTTTCACTGACAAGGACAAGGCTGCTG-3’ 5'-GGTGGTACAACTGGCATTGGAGAC-3’
B-TUBULIN 5'-CCTTATTCCATTCCCCAGGCTTC-3" 5'-CATCTGCTCATCAACCTCCTTTGTGC-3’

R6827-02 7711 . 3¢ [E ) BEHT 5 P2 HURE 5 58 RNA |, Biifii
WHEE IS fL Pk K I RNA B, B 1 pl &L RNA #%
TAKARA 73] A8 5 5% 5 PCR 35 $2 13k ) #4 A0 B
HEAT R 23R8 cDNA R4 T-80 C 4.,
1.22 315 AA LRG3 %H3 AN
WAL - L) 8 L (ACTIN) (8 8 H R
( TUBULIN ) F1H yh i - 3-8t /9% i & 13 5% X ( GAPDH)
i HAR, FIFH DNAMAN 3R G5 HA Y Fhrp 3 S5
PR SF 7 51038 T X6 PR ZE R R B 51 4 (3%
1) o 3ANWS I Y14 RN 451358 94 °C FilAE
P 5 min, 94 °C 7251 30 5,60 CiEk 30 5,72 °C fE{H
30 s,34 PMEFF,72 CIEM 10 min,
1.2.3 8t 5 &% 2 PCR 247 I GeneAmp 7500
SERF PCR & 48 2 SYBR Green (Qlagen) AT E
PCR 43171, Z B8 Qiagen /A F 9 G AE 5 *‘Jﬁﬁ»ﬁi?’n
VR IR W B IR G 3 25 3ok iy EMLIEE}:EI’J cDNA H
Btk , FALI 4 MY ER  BEE WK ARE
5 ,TE 20 pnL KRR RN, EARK RN SRR . il
AP 95 °C 2 min95 °C 5's, 60 °C 30 s,40 MEH,
HRIEIEI CAEFIVE 3 Fh NS EEH bR IERRZE
1.2.4 Z o4 38 i B BEBE 5E 1 H UK B AR A
RNA Fi fI N 23K H 19 A B b AT 4, HAR 9%
PCR fEF R Co(IEIRBIE) 1T LR, 7t
IR 4 WAV EEE MR ARESR (L6
AN ) A, Co AR/ G5 DA E (=
F5%,2012) 5 3138 o =N S A4 GeNorm , Norm-
Finder , BestKeeper X} HUAY =~ A 2 3L K i F e 1
PEFTA3HT, GeNorm FRIE M (SF-¥ kR E ) K
ANHEFTRGE P LA, M (BB /MRS E PR R AT ( Vandes-
ompele et al,2002) ; NormFinder AR iz 5. HH P = 5
S (FUEE) 437 NS 3R RaAFa e v, S /)N
FIR NS B AR E 1 4T (Andersen et al,2004) .
BestKeeper 2 H T F A PN 2 5k (R 3 aA A e M RN BE ]
TR KR, Geo mean ( JLAJSEIIEL) (SD (hnifE

AR St 22K BN e MBS (Plaffl et al,2004) , &
F 3 ARAF 5T B2 AT 07 e 2 IR SR BE 75 I 3
U T IRAENNSERNA S

2 HERH4M

2.1 & RNA REMANSERBR F B 1G4

Bl 1 R ZERRSRZE I R A [l 2L 3 S RNA

il AT T M %%ﬁﬁ%ﬁi 285 rRNA 5 18S rRNA

MSEREILIEZ DN 2+ 1, @ il 45 R 3R], &4
il A 260 /A 280 {Eﬂjf 2.0 Eﬁ,ﬁ@%%ﬂ%%%
FERRIT B RNA 508 H A Efe e, vl b A 75 225K
55, FHIMME R ERKEREE N R cDNA 435193 3 4~
WS N B-ACTIN B-TUBULIN .GAPDH 1) H ) DNA
B BAMEBHEE IS F Tk A T o 3 AN S LR Ak
RN, BB — H 5 (K 2) , 3R W
B WS G Y BA B R 2, v TR 4L
S E HE PCR 4347
2.2 LREHEE PCR 517

TP it PCR T4 SR R , NS L 1Y)
FRUEIIZREPEA SC R ECHR R* = 0.999, 5194 3
BEN 85.6% ~92.1% (£2) . VI LEIEIHIFF A 5L
B9t e it PCR Xﬂ}“iﬁﬂz%%%ﬁﬂ%o e = 15
(s e it 4 R ) ik P B — {550, A & o & D 1Y)
P EE MR, Iiﬂrixfﬂﬁﬂw*(m' iﬂ;o‘f;fnm 2
TSI TG E B PCR RN AR 5 5 1 45 5 55
U S5 B B R R
2.3 NS ERMRIEREES

iUl GeNorm\NormFinder BestKeeper 3 NLE
Iy M A X S 98 PCR AN IFAS 2 % Cufi ik
TS HEAFETE DT, ACHEEFE & 2L Y
PEER B AE , ACt {ELERe /)N J5 PR R R 0 Ml 2 (o= A
4,2012) , K3 PR REEE RN KSR B R AN [R5 3
I FRIEAKTF(CUfl) o 25 BIR, B9 B-ACTIN 1
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Chenopodium album

C. glaucum

28S rRNA
18S rRNA

Bl 1 ZERUKESEE S RNA SR BRI L VK 5]
Fig. 1

extracted from Chenopodium album and C. glaucum

Agarose gel electrophoresis of total RNA

REH
C. glaucum
1 2 3

o

Chenopodium album
M 1 2 3

M

Kl 2 ZRKSEET 3 NSNS MK PCR 3711
1. WIS EE LN 2. F e -3- B R A S RE K
3. MEHEAREN; M. TR,
Fig. 2 Agarose gel analysis of three candidate reference

genes amplification in Chenopodium album and C. glaucum
1. B-ACTIN ; 2. GAPDH; 3. B-TUBULIN; M. Marker.

Ct {8 1Y 78 1k 15 Bl B /1N, Cr {8 28 46 38 Bk 2
GAPDH ,B-TUBULIN ; 1€ JX £ 3 vh B-TUBULIN 1) Ct
HA AL B /N, HikJ& GAPDH ,B-ACTIN,, Hi ACt
{E AT A5 R AT A2 D B-ACTIN Rk BASE 12K
43 B-TUBULIN FikHiH85E .

2.3.1 RAL R GeNorm %54 GeNorm {43 1
Fbdg M A efesd NS SEE M (BN R RS 2
PE#RLT, # L GeNorm #4434 (Bl 4) , 227E NaCl
38§ B-TUBULIN B-ACTIN .GAPDH 3 PN Z )
I M AEMYCH 0.726 562 ,0.552 129 ,0.552 129, %1k
FoE B AR 2 = HESN T 24 B-TUBULIN<B-ACTIN =

R2 FEMRKREELMHTHLEE PCR HHs

3MASEREMBXRERT BRE
Table 2 Parameters derived from qPCR analysis of three

reference genes in Chenopodium album and C. glaucum

MRARR YHEeE
y H
H) 2 LR 44 Bk e Correlation PCR
Plant - .
o Gene name Slope coefficient efficiency
species (R) (%)
. B-ACTIN -3.576 1.000 90.406
Chenopodium
album GAPDH -3.580 0.999 90.259
B-TUBULIN  -3.718 0.999 85.758
IKEREE B-ACTIN -3.607 0.999 89.338
C. glaucum
GAPDH -3.543 1.000 91.531
B-TUBULIN ~ -3.528 0.999 92.079

12 B-ACTIN. WIZh#E F3EN ; B-TUBULIN. A5 E 3N ; GAPDH. H s -
3-WERR- I A AR
Note: B-ACTIN; B-TUBULIN; GAPDH. Glyceraldehyde-3-phosphatedehydrogenase.

28
® 3 Chenopodium album
B R4E3E C. glaucum
24
o
- |
s |4 f
220
S
: b
pa;
S
16 i
12

B-actin Gapdh B —tubulin B-actin Gapdh [ —tubulin

K3 BERUREREE TN S AL I R IKKF- (C )
Fig. 3 Graphical representation of the expression level of the

candidate reference genesin Chenopodium album and C. glaucum

GAPDH ,B-ACTIN 1 GAPDH 2 NS ) F k¥ #ka
JE o TE PEG WHE T 3 WS RIATRE R AT
F = T GAPDH<B-ACTIN =B-TUBULIN , H:
B-ACTIN F1 B-TUBULIN A~ NZ M R R B EFRE
JRERFHEAE NaCl e T 3 NS Rk fae ¥
HI 3 =0 S~ B-ACTIN <B-TUBULIN = GAPDH |, H:
W1 B-TUBULIN F1 GAPDH Wi~ 2 1 # 1k ¥ i fa
FE ., KRERFEAE PEG WA T 3 NN SR BT
RE S A 3 = HE ST R B-ACTIN <B-TUBULIN =
GAPDH , H:h B-TUBULIN #1 GAPDH Wi/> N Z: 1 3
IR . DL SR AT, B2 B-ACTIN s
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1.2 1.2

Nac| PEG

1.0t = , 1.0
. —@— 32X Chenopodium album @ 3% Chenopodium album
()
>
= 0.8} 0.8¢
=
06t — 0.6
=
Z 0.4¢ 0.4+
._‘Ev
H 0.2t 0.2
3
= 0.0 1 1 1 0.0
§ B—tubulin B -actin Gapdh Gapdh B -actin B ~tubulin
£ 1.2 1.2
= NaCl PEG
2 1.0t _ 1.0}
= B KR C glaucum B RFHC glaucum
@ o8t 0.8
=
ff
1 0.6t 0.6}
] - [
K 0.4} - 0.4¢
5
2021
ol 0 0.2

0.0 — ——— 0.0 ) )

B -actin B -tubulin Gapdh B -actin B —tubulin Gapdh

Kl 4 GeNorm BRAFIpHir i N 22 AR E M

Fig. 4 Stability of candidate reference genes analyzed by GeNorm software

%€ ,B-TUBULIN F1 GAPDH [ Fa & VERAK ; K % ZE (1)
B-TUBULIN F1 GAPDH A2 M 5 5 , B-ACTIN 1%
FEPERAR

2.3.2 WA B & NormFinder 5 #7 NormFinder %%
PERIF 5 2253 M idoxt 9 2 36 R 1 Ra e P E A T 40 A
FIAR B MR E T . 5 GeNorm #RA:MY 73T 4k
JR—3, 7€ NaCl F1 PEG AR, 22 BN S 5L
J& B-ACTIN; JK % 32 (1) 5 3 W 2 2 I & GAPDH.,
NormFinder #4845 K B/R (£ 3) , £ NaCl irid
T,3 NS SRR b kAR E B R AR S & HES
¥ GAPDH <B-TUBULIN <B-ACTIN , B-ACTIN
LS HH , 78 PEG ALBET |3 NS 3R FE3E
) Rk A B pl K 2 & HE ST S GAPDH <B-
TUBULIN<B-ACTIN , B-ACTIN &5t Z I, 18
NaCl JiFi8 T, 3 NS IR FE KGR FE b ) Rk ke
J& HE %1 i M B-ACTIN < B-TUBULIN < GAPDH,
GAPDH JERAMMNSEEH . #E PEG AT 3 4~ S
FEPRAE IR R HE v Fe 3R e B HE T K B-ACTIN <
B-TUBULIN<GAPDH , GAPDH J NS 5L

2.3.3 WA H 4 Bestkeeper 247 BestKeeper # {4

AT LA NS LR H bR L R AT st e A, R T
TSR] B SE g AR B NS 3 I S B0 B, S5k
KN NS H e P2 57 (/N NS B &
INEFAE . BestKeeper A4 BRIANEY SD H KT 1 AT,
VLR N S 2 R A Fe e TR 2=

4 WoR  WEEME 76 NaCl s T 23 A
B-TUBULIN ) SD {H 4 0.48, Geo mean A 18.16,
Min Max 435114 16.94,19.00, 75 3 AN S 5K il
/N, 8 B-TUBULIN AL wAaE M NS5 1
PEG Wil N N2 3K B-TUBULIN ) SD {4 0.32,
Geo mean 4 19.32,Min, Max {H43- 52} 18.69 .20.10,
e 3 NN S EHE P E /DN, B PEG A BE T B-
TUBULIN W25 e Aa @ NS5, W K43
1M, 7E NaCl ri8 F 3K B-TUBULIN 1) SD {8
4 0.29, Geo mean A 16.17, Min, Max {8 53 5l &
15.58.16.93,7F 3 M S B K &/, Ktk B-TU-
BULIN FFiKEAaE NS 78 NaCl JHE T N
Z I B-ACTIN 1) SD {4 0.61, Geo mean ( JLAA[F
Y80 b 21.43 ,Min Max {H53 514 19.61 ,22.58 , 7 3
MNS R AR, B B-ACTIN Ry ik ifa e
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Table 3  Stability of candidate reference genes analyzed by NormFinder software

Hikk b o WB(S fif) WS i) W5 (S i)

Referenc Referenc Referenc Az N
Plants treatment elerence gene elerence gene elerence gene The most stable gene
(S value) (S value) (S value)
% B-ACTIN (0.086) B-TUBULIN (0.098) GAPDH(0.125) B-ACTIN
Chenopodium album ( NaCl)
% B-ACTIN (0.055) B-TUBULIN (0.130) GAPDH(0.146) B-ACTIN
C. album (PEG)
IKERHE GAPDH(0.076) B-TUBULIN (0.087) B-ACTIN (0.089) GAPDH
C. glaucum (NaCl)
IKERHE GAPDH (0.043) B-TUBULIN (0.050) B-ACTIN (0.084) GAPDH

C. glaucum (PEG)

S RUEMH.

Note: S. Stable value.

% 4 Bestkeeper REAEENSERBEN

Table 4  Stability of candidate reference genes analyzed by Bestkeeper software

Qb3 24 ek s Bk A
Treatement Parameter B-ACTIN CAPDH B-TUBULIN The most stable gene
# Geo mean [ Ct] 20.86 19.78 18.16 B-TUBULIN
Chenopodium album ( Nacl)

Min. max [ Ct] 19.89, 21.95 17.71, 21.50 16.94, 19.00

Std dev [ = Ct] 0.64 0.76 0.48

Min. max [ x-fold ] -1.96, 2.12 -4.20, 3.29 -2.31, 1.39

Std dev [ + x—fold | 1.55 1.70 1.39
3 Geo mean [ Ct] 20.79 19.45 19.32 B-TUBULIN
C. album (PEG)

Min. max [ Ct] 19.57, 21.51 17.86, 21.19 18.69, 20.10

Std dev [ = Ct] 0.35 0.75 0.32

Min. max [ x-fold ] -2.33, 1.65 -3.01, 3.34 -1.55, 1.72

Std dev [ + x—fold ] 1.28 1.68 1.25
IKEREE Geo mean [ Ct] 21.52 18.45 16.17 B-TUBULIN
C. glaucum ( Nacl)

Min. max [ Ct] 20.69, 22.28 17.77, 19.61 15.58, 16.93

Std dev [ = Ct] 0.33 0.45 0.29

Min. max [ x-fold ] -1.77, 1.70 -1.60, 2.23 -1.51, 1.69

Std dev [ + x—fold ] 1.26 1.37 1.22
Rz Geo mean [ Ct] 16.19 17.94 21.43 B-ACTIN
C. glaucum (PEG)

Min. max [ Ct] 15.26, 16.96 16.33, 19.09 19.61, 22.58

Std dev [ = Ct] 0.39 0.55 0.61

Min. max [ x-fold ] -1.90, 1.71 -3.05, 2.22 -3.52,2.22

Std dev [ + x—fold ] 1.31 1.47 1.52

W [CU). EEREG Geo Mean. JUMTAER4%8L; Min, max [ Ct]. BHME [ Ct]; Min, max [ x-fold ]. 2k ME ; Std dev [+ Ct]. prifEE SR E [+ G,
Note: Ct. Cycle threshold; Geo Mean. Geometric mean; Min, max [ Ct]. Extreme values of Ct; Min, max [ x-fold]. Extreme values of expression levels expressed as ahso-
lute x-fold over or under coefficient; Std dev [ = Ct]. Standard deviation [ Ct].
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SERF A E i PCR B HA R 5 M a1
e R R AR A, O T SRR AR AR A R X
TR A A0 75T 7™ A S AR AH G 14 52 30 B ( Udvardi et
al 2008 ; Bustin et al,2009) , P23 [H 3 1k bifi 25 5K
5 25 1 1) A2 Ak 1 A% 4k ( Czechowski et al, 2005;
Paolacci et al,2009 ; Nicot et al,2005) , B ) H 5 &
TR ENIN S HE AT RE BT DL XA TR
(8 S A5 F A A RN e AR Y N SRR R R e, 7
TP AH O N 2 Ak R I ] 1 S8 2 28 i AWF 98 R4,
HICARN SR RAE B, 8 iy BA e 3Rk
RN ZBE A R AT IS LS 00 (R BAR 55 ,2013) , A
WH5EH, GAPDH 1ERE K Ep b 48 7 R 3k, U
& T [ AR ) B AT A A , 7R N 2k PR R AR E
FoIk FAMIE R 00, SR T 7] f) P 2 35 R A [ —
TG Y XA —E A [E], B B-ACTIN TEZEh K3k
Beka €, B-TUBULIN W 1 Ji 25 3 vp 3 3K B F €
GAPDH } B-ACTIN {F NS K41z i H (935
A ,2010; Lovdal & Lillo,2009) , HRAL A P 23 (K
FEIRTEE PEANBE O A 1 | il B2 S5 A0 SR B 1) 28 1 T
W, N S B TR BT A 40 38 T AR E 3R GA
(Paolacci et al, 2009) , 7EAS[A] 20 4145 B Al A= BAR
B TFBRERIIOHNSERF AR, NS HET
(ARG T EA RO | AR ] A B 2% AF T A ] P 2 5
PR e TR i i AN ), — S 2 A N R BLARE Y
WSHEHTE ) — MR F T RIAATRER AR E R
(Nicot et al,2005) , Bustin et al (2009) {-H]sL4
AT E B9 N 2 DR 23 52 Wi 25 R i) AT 1
W FEFI S I 280 8 5 PCR #4756 R 3R 38 73 By
IF, Ry Ao 30 ST S Y SR A R TR SR R P
AR 50X G N2 96 Sk R BB aE 1 N S B A
(Ohl et al,2005)

GeNorm , NormFinder , BestKeeper EETFSHIT#
1 3 NS AT, GeNorm INZ K72 Vandes-
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