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Abstract ; [ Objectives ] Polyploidy is widespread in plants kingdom. However, the lack of reference genes has severely limited the
research progress of polyploidy-related gene expression. The present study aimed to improve the accuracy and reproducibility of gene
expression analyses in polyploids by establishing a set of stable reference genes. [ Methods ] The abundance of 10 candidate reference
genes( UBI-ep ,ACT ,ACT3,TUA ,EF-1cac,CACS, TIP41 , F-box ,CYP and UBQ ) were compared by real-time fluorescence quantitative
analysis( qPCR) at different ploidy levels of Cucumis including artificial allotetraploid, their diploid parents and triploid offsprings.
The stability of these candidate reference genes expression was analyzed by geNorm and NormFinder software. Furthermore, the
correlation of relative transcript abundance estimated by qPCR analysis and transcriptome sequencing( RNA-seq) data was calculated
to evaluate the stability of candidate reference genes. [ Results]The qPCR results showed that the reference gene CYP in cucumber
had the highest expression with a C; value of 15.8 ,and the reference gene F-box in tetraploid material had the lowest expression with
a C; value of 30.5. Four stable reference genes were selected by combining the results of geNorm and NormFinder, which were
F-box ,TIP41 ,ACT3 and ACT. Among them, F-box and TIP41 had a lower stability value M than ACT3 and ACT genes at the
polyploid level ,but their expression abundance were low. When ACT3 was used as the internal reference, the relative transcript
abundance correlation coefficient between gPCR and RNA-seq was extremely significant ( R* =0.844,P<0.01). But the correlation

was minimum when F-box was an internal parameter. [ Conclusions ] Attention should be paid to the selection of reference genes when
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comparing transcript abundance across different ploidy levels. TIP41 could be selected as the internal reference gene for the low
abundance expression genes of multiple ploidy materials in melon. For highly expressed genes,ACT3 could be used as an internal
reference gene.

Keywords : Cucumis ; polyploidy ; reference gene ;quantitative real-time PCR ;stability

B DR B TR 2H 500 8 AT AL T D REE R A 58 35, H BITAR AR DG T 5T T 18 J2 Mk R A BRI 42
R I ST B AR DR A A i 1 0 Ak PR 33 A S, 4 F X R G IR R R A7 A S A
56 E AR PCR (K qPCR) BATMRA | 8 R B F R G LS ] 3 Jre P A O3, © 8 ni Ay A )
PRI B i3 1) 7 ik o R P A O A 0 e DR 8 3K P A P ZEAR R B IR T ) T s AS - BE AR AL 1Y
WS RS A, BRI S % I AT T 6 25 FIAS TR AL B 4 AR R B B AR R 2k K TP A — 50
SR, B HTVE 22 8 FAE 9 2 1 35 R HC ARG PR A J Tk /2 qPCR 2R B 7R3 i qPCR il B 1Y
LR AR Z |, A B AT S AR S5 TRUE R I EE S . HETA 21 HNSIT
MRIEWIF % , Hoh geNorm ™ il NormFinder'™ T4 I FH F1/F 2052 1050 A5 - R S SR FE N S 36 R 10

ZAEARAER TR AR R i, T BT BB A R D A A 2 g o A AL A L 142 700 TT AR
F| 1421 800 J7 411, S BHE M A 2 1 T — IR @ FE K 4 5 il (whole genome duplications, WGD) , iX >
7 D5 A 253K B ) 3 f B 2T 6 IR IR 2 TG 45 o 2 g /K SRS o A o i 0 ) P s
JR(2n="2x=14) LR XHGH TR BF A2 PR BN (2n = 20 = 24) BEAT N T IR 2432 , 483 IR IR PR B A5 b ] F,
Ze R A A0 M TC M R AR IR A R F L IRAR N SRR DU AR (S0) 1 L S E A 14 1R
(S14) , SRR LR B IR B ARG & o A HTIZ S PR DO R 5 A ) 5 A B B SR AT %52, ARA T A [m] ik
DRI R F) TF S A2 VS S TR = A5 AR (HaxN AT S13xCC3 45) 1P e K& 1T #2 B fps A% 2R,
WFFERE , A5 AT FUIH B Y A 5 PR 2 5 4 R PR T R W5 A% 1) RS A, el 7 — AR E N 2
B DRI A TR 205 PR R A B 40 BT A e 3 3R SR T 0 TE A 0 ZE AR RAE HRT T A — S
F I C UE WA N A R & B RIS S50 AR RS E , (B RAR A BT RE R E B B AT =t al L
TR AT A BT, 2RIV PIEAT 3R 45 A S 8 AN TR 0 4538 P9 2 3R 18 0 R AT
HaE , Hik, A5 5] geNormHJ H1 NormFinder' ™ 2387 10 Mgk N 2 3L AEFH VR A5 A I8 =15k
AR PR POAE A A B RS2 2 5E B (qPCR) 28 5 R, WA 1 6 A 25 ik DXL i e KA E 1, S W b AS ]
R )2 S ZHLRIE S R H AR i R 20 i A S B TR A IR R S 5 2%

1 #RERFE

1.1 #EYE R ER &S

BRI TS T 2 B AR R R R ( Cucumis hystriv , HH , 2n =22 =24) A b 7 4 55 501 Jb oo
3k (Cucumis sativus ,CC3,2n=2x=14) , SR VIR B ( Cucumis hytivus , S14,2n = 4x = 38) DA M = A5 E
JIE S AEH R HaxN MLESSKRE S13xCC3(2n=3x =26) , 4 i B At AW R A8 PR E ) % 5 R s 1B
TR WEEIRAT . 2017 4EFKEE TR AR R AT AR S SR KN R A A MR B 3 A AL,
HAREIE A, R 20~30 °C, /K A AS #4% [ 0] A 7= gk A5
1.2 RNA #ZEU#0 cDNA &R

TERARC 2 11 7 L R I0T, T 5K 08:00 SRAESS 4 v B ((H T a] T4 ¥ 55 T i 8
AL SRR A P RS R, IFAE-80 CHEfF4 M, f#i ] TRIzol i3 (Invitrogen, USA ) $2HUE RNA,
B RNA FIASE RNA fifi (RNase-free ) 1 DNA i [ ( TaKaRa) 7E 37 “C 403 30 min, =B 3L K 2H DNA 54 Jf
K FH B 58055 &5 ( PrimeScript ™ RT reagent Kit with gDNA Eraser, TaKaRa ) P45 5% o i i BIRMHEE I
HLVKOTAL RNA B 52388, 748 H NanoDrop ND—1000 43966 B i1 ( NanoDrop Technologies , USA ) il 5& 17y
FERDHIMRRE o JEHE Ayg/ Ao T 1.9~2.0 Fl Ay /Ay (4 2.0 BIRE S T E— 202087, ¥ 1385 RNA ]
A cDNA . FREA LB | A ultraclean Oligo ( dT) A1 SuperScript Il Reverse Transcriptase ( TaKaRa ) 4b
1 mg SEHY 5 RNA, JI0IE RNA HORAEAESE 41 DNA 15 54 LU S I 1 S D1, LUK a8 st
M, 6 RNA 551 W0RA A BITEXS IR, L cDNA S0 2 % 51 #1847 PCR 974 . PCR F2/¥:94 C FilE 1
4 min;94 °C &Mk 40 5,55~60 C B K 40 5,72 C FEM 40 s, LR 35 ;i 72 C ZEAH 7 min;4 C
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10 min, AT 6 g- L7 RIVIRBERCEENR LUK (PAGE ) FIVER L i afy
1.3 PCR 5|#¥1#1 qPCR
BET XA A AR AP BE A B LA RAL BRI BRSNS AR 255 e, PRk il 10 i
BNSEER (K 1) o SIBATHAIE SIS ERIN G 1, To kSl — R AAS5 ) 1B KIREE(T, ) N 55~61 C,
KR 18~25 bp,GC &N 40% ~60% ,PCR =¥ B B 16 1. ( 80~ 300 bp) .
F1 SI¥F Y EEHE
Table 1 Primer sequences and amplicon characteristics

PHUKE /bp IBKIRE/C PHIREE

BT

s IifE % 1
% Q Accession o ﬁb. . a9l Vo Amplification ~ Annealing  Amplification
Gene Annotation Primer sequence(5'—3") ..
number length temperature efficiency
ZRIEMEN CACCAAGCCCAAGAAGATC/
UBl-ep  AY372537 Ubiquitin extension protein TAAACCTAATCACCACCAGC 220 8 1.923
Mg CCGTTCTGTCCCTCTACGCTAGTG/
Acr ABO10922 Actin GGAACTGCTCTTTGCAGTCTCGAG 290 60 1.905
MhiEr 3 GGCAGTGGTGGTGAACATG/
ACT3 DQT15883 Actin 3 TTCTGGTGATGGTGTGAGTC 149 60 1.972
a-THEHNA CATTCTCTCTTGGAACACACTGA/
roa AJ715498 a-tubulin TCAAACTGGCAGTTAAAGATGAAA 154 60 1.998
FEMA T EF-1a ACTTTATCAAGAACATGATTAC/
EF-la EF446143 Elongation factor 1-alpha TTCCTTCACAATTTCATCG 230 60 1959
Mg EAHEEAE S

e e GTGCTTTCTTTCTGGAATGC/
CACS XM_004148438.2 {£& I 3 Clathrin adaptor TOAACCTCGTCAAATTTACACA 158 60 1.943

complex subunit

o TIP41 FEEEH CAACAGGTGATATTGGATTATGATTATAC/
T4l CWBBI871 TIP41-like family protein GCCAGCTCATCCTCATATAAG 221 60 1.939
) F-box/kelch # & & [ GGTTCATCTGGTGGTCT/

Frbox— GW8BIZT0 F-box/kelch-repeat protein TCTTTAAACGAACGGTCAGTCC 166 60 1995
JR I il 2 BRI S S H4 Tl
MR EN GGAAATGGTACAGGAGGTG/

crp AY942800 Peptidyl-prolyl cis-trans CATACCCTCAACGACTTGAC 201 60 1.932
isomerase CYP19-1
17 R TAACATTTATGCCGATGGAAGC/

UBQ  XM_004135144.2 Ubiquitin-protein ligase CGCACAGAAGCGACTGAATAGA 107 o1 1.917

MR SEI S fk PCR Aifle (MIQE) 453 AT qPCR I BETHFIZETT. 4 20 plL qPCR SR 1K 5
A 2 WL FBERY ¢DNA, 10 pL SYBR Premix Ex Tag™ Il (TaKaRa) ,0.6 wL #1547 (10 mmol - L™") F
6.8 wL ddH,0, K T IR IR B, 0K B RN 2 Yt DL SRR K 54T 30 IR RIR G, #ebn HE AR
(0.2 mL) %43 3| MicroAmp ™ 2% 96 FLI WM ( Thermo) H1 . R T FEAKTS YL KUK, T PCR $5AE 478 ki
MR TAEG T, IE R A5 [ DNA V5 5% IS I TCBAR K VR0 B, 76 8 f{U4% Bio-Rad CFX96
AT qPCR N, 4 T REAR PCR AR [A] DXBRAL 9 25 25 57, 3 IRAE W) # S A0 PCR Al - REUAR [R]
AR S HES 7 =, B AR 51 40 0 B R S B Rl — a4 T . qPCR RO AR)T 195 C FilZEPE 2 min; SR 5 i
1T 40 MEIR,95 C 30 5,58 ~61 °C 30 5,72 °C 30 s; o Jq AT L3 HT 60 ~95 °C, LA E REXT 5 918
HarEsevE, BRI E 3 AN EE O ICE 3 MR E
1.4 RNA-seq

T H# qPCR Hl RNA-seq TR ARX 4% 55 ) F B2, 4% i Tllumina ( San Diego, CA, USA ) HiSeq'" 2000
-5 B R RE , T8 B RE « 48 F TRIzol 3857 ( Invitrogen ) M %K A B} CC3 . C. hystrin F1PU A5 AA KL F}
S14 $REUE RNA 4R )5 FHJC RNA B9 DNA i I ( New England Biolabs ) 40 BH LR 25 AT BEAY L [ 4H DNA 75
Y. 38 54 Dynabeads oligo ( dT) ( Dynal, Invitrogen ) £ # ) 2k F M\ &L RNA P 4li b mRNA ; {fi B 2 5% 5% il§
(Superscript Il , Invitrogen ) XU5E ¢cDNA A 1A & (Invitrogen , USA) =42 ¢DNA 55 2 B8 | IWA - Befb 22 il
PLPE 100~400 nt B9 )7 BE, 33 QIAquick PCR $#2BURFI & (Qiagen , Germany ) 2L 1 ; i 1 48 A I R4 Sk %
P B FE SRR MR R UK, BE R Gl /NS R B B, R IS SO A T BUK B ( pair end ) T,
ZPEg RSk i SRR raw reads, i Hist2 #0473 385 19 clean reads L X E] 10 X 3 K ¥
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51 %) Samtools' ™™ F1 Linux i 7 $5 BL reads depth, 3@ 5+ {737 b RPKM™! (reads per Kilobase per million
mapped reads , % 1 J7 BG5S P IR EE ) 1Y 5 A SRR AT
(LXN)xMD D
b MPE
. MD RPN PR EE 3 TD J2: 7 41 SRR VR BE B RN 5 L="700 bp , FRiEFL P FIHE B ; N =50 000, #rif
AE1 mapped reads £ i ;1 A HARIER KB ;0 A EEXS BT A 225 7 51 1) 5L reads %8,
1.5 Sitosn

FIF LinRegPCR &5 AR5 | W56 1 B (G R (cycle threshold , €, ) FIl PCR &R FA 3¢ R 4L,
FIH R 1B S #AT AR R Z K16 € B75 225387 (ANOVA) , i ] geNorm F1 NormFinder {4314k Py 2 5k
PR EYE . M geNorm' ™ T4 BE R AR VEE (M) , LL M 55T 0.7 IhE R R % s g e
NormFinder 3T ANOVA FEAL 1 00 A8 AR BE | I A0 7 b X e i R AT HEE ), o T 2 % 3
PR BRI AR AL ZS SR B2, 43 B LA ACT3 ACT  F-box F1 TIP41 N2 ffi 1] 2720 5 P2 SRR 4y 9 Mk
VESEI Rk i, RIS XF 9 AN LR A9 RPKM #4710 —1fk, st R )7 iR 45 log, trifEfb)s qPCR I
RNA-seq Fik i A C R 5L, 2K,

2 BREHS

2.1 EHREMHE RNA #ifll 5 E 25| 45E

SRAEFE A5 = A5 AR R AR R ZE RS 4 7 B0 (B 1-A) 43 BIFR IR RNA S5 I e 1 A6
MZER A 1-B, FHLZES S0 FEUNRE RIRZEFRIF R 514, 10 e ) S 3L W 1514 75 Y 14
FHE(S B 1, A2 (B 2-A) il PAGE( & 2-B) 28145 3 R, BS54 PCR =K B S5 it
B B R/ N—35, 0F BRS04SO S R IR v, LIKORLEL RNA S BAR B4 AS BB 1S 1 4% (R 8
7R) o 18] LinRegPCR &5 /0T BR T BIRCER K 1.905~1.998 I HAH R %L R 4 0.996~0.998

B

RPKM =

yY-

1 000 .:"‘ ' R =
. [
= |

- -

Bl 1 #EREGEATEEEN S B35 & RNA BRI
Fig. 1 The leaves of Cucumis in different ploidy levels and electrophoresis detection of the corresponding total RNA
A, FERRIE A B. & RNA HLJK (M. DNA $RifEfd) o 1~5 205128 CC3 \HH HaxN,S13xCC3.S14,
A. The plant leaf;B. Total RNA electrophoresis( M. DNA marker). 1-5 are CC3,HH,HaxN,S13xCC3,S14, respectively.

22 HRKEANSERMNEREE

PN AR MR BAMEIE R C, (HAE 3 MEWEE N 3 MR EE AR/ (F=1.145,
P-value=0.332 2), 25 5 3 TR U5 F 45 08 3k PRI E R AU (A5 4 ) Z 18 ) 22 5% (F = 103. 675, P-value =
0.000 1), A& C, {6} 15.8(CC3,CYP) , Fcfdi 4 30.5(S14,2n =4, F-box ) , TEFTABMH, CYP J& 4% 5%
IKF R IR HOE Y ¢ AR (17.9) , HoR 2 UBI-ep (18.3) \UBQ (19.5) (ACT3(19.9) Fll EF-la
(22.2) 5 F-box 15 S AOF-fAik, HoF-34 €, fEAH R B 5 (27.6) , HK & TIP41(26.0) . CACS (25.7) \TUA
(23.1) MIACT(22.5) (F55HHEUE A C, fH) (K 3) o 10 MEESHELINTE 3 B HEpt el vh BT 3 50 5%
S, PR AT W BEXEAS [ AT T bR 275 D AR e PR EA TIRA
23 H#MINERNSERENREMESHT

FET geNorm ZMAT4EH MRS M AEHER Rt S5 F R IR ETE . Al 4 s . NZE B4 M A BRI B
WIBARE , 24 MAE/NT 0.7 BWILHARREMD . 78 10 Mk WS IEH 1 F-box  TIP41 ACT3 Fl ACT ¥y
MAE/NT 0.7, AT A RARE 1Y, 1 TUA RIEATE . B geNorm THE A B AL SE (V) B A5 2=
R EAERCE, S V,/V,, AT 0.15 B, RUAARTZIMABIMGS ZILEH P 55 (K 4) KW,
TAEIERECH 4, B F-box/ TIP41/ACT3/ACT A W $2 A v 5 AR MEAL K . Bl NormFinder 44X}
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AR S :
iﬂi . 400 ACT I {4001 ACT 400 +TUA ft
= o 1 | | A
| S\ 300 - 1300+ T - - 300
! + { 1
;i & 200 - o 1200F 200
Fi 100 . ’ {100 bt ] 100
R = , | - H |
) 6570 75 80 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95
T 400} CACS 500 {71P41 500| Febox ) 500 cyp ) 400} UBO |
&5 400 400 { 400 - {
T2 300 ‘ 300 ‘ :
.5 300 300 300, \ ;
EEMT & 200 200 200 200 . 200 : §
1= T 100 /| 100 Ji\ 100 100 %M/ :\ 100} o k ‘E
ol P 0 TR N N NN % o OO W G S B TN S WIS | Y ' 0 |
K 6570 7580 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95 65 70 75 80 85 90 95

it #/°C Temperature 1/ °C Temperature I FE/°C Temperature i FE/°C Temperature i F£/°C Temperature

B M 1234567289 1011121314 151617181920212223242526272829303132333435363738393041424344454647484950M

' UBl-ep AICIE ACT3 TUA EF-la CACS TIP41 F-box CYp UBQO bp
- 7 500
; .- - - "
t 4 d . 250

"."'" Y —

-;..-... -2 g " .“‘; ’
b. “‘ 100

2 i IBISRR A1 PAGE Bk S T
Fig.2 Melting curves and PAGE analysis of PCR amplification
A 10 D NS IR R GE 2 20475 B. PCR § 445 R PAGE 2B, PAGE 7 2 9KiE H ML A7 HE/F 70 51 5 418 i CC3 HH,
HaxN,S13xCC3.S14 i) UBI-ep ACT . ACT3 . TUA EF-1la.,CACS  TIP41  F-box .CYP F UBQ ¥ $# 275 ,
A. Melting curve analysis of the ten reference genes; B. PAGE analysis of the amplicons. The samples in each PAGE separation are ordered from

left to right as UBI-ep ,ACT ,ACT3,TUA ,EF-1a,CACS,TIP41 ,F-box ,CYP and UB(Q in sample CC3,HH,HaxN,S13xCC3,S14.

381

D W W
N O
T T

1k

'O

1
4 -

R {EAEHEL C, value
SN
Il
F

14 +
]O\\\\\\\\\\
QU N n = 3 Y kB A Q
SR CRBa s 8
% ~ n O B K
NS 3L Reference gene

3 #HIKNE 15 4 cDNA #me 10 MRS EE qPCR KB ERAE(C,)
Fig. 3 The cycle threshold( C; ) values for ten reference genes over 15 Cucumis samples in PCR
WS HEH €, {HH LinRegPCR 34T, JrHEACEE 1756 25 FISH 75 H ML Z IS . HEd iR R ih A8 HES MR i R fikAk 43
SRR IR IAE A B/ M, R AR R H
The raw expression data Cy values of all tested samples for each reference gene are analyzed by LinRegPCR. The box represents the 25th and

75th percentiles of data. A line across the box is depicted as the median. Whiskers represent the maximum and minimum values, the dots

represent extreme outliers.

WZ RN R EME (S) BEAT IR, S B/ Fe 7 i [ ik Mika £ . NormFinder 2347 (£ 2) 15 3] 5
geNorm FHAL I HER | FoH S TS AS R RFPEA RHE B 28 N S 2L - ACT 19 S (/N (S=0.120) , Rikfa e
Fetmn, FoRo F-box (S=0.131) 1 ACT3(S=0.148) , 1 CYP 1 S (HI K (S=0.391) , KirfaE w2,
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A g 71
> g0y 02133
1.6 g 21330208 6
E 14 S 020 01923 0.194'5
= I c 0.
s 2 0.160 8 148 30.152 3
s 12f E 015}
<
3 =9}
%LO o 0.10F
0.8 7
06l = 0.05 |
o4l . . . . . W, T -
" TUA CYP UBl-ep UBQ EF-1a CACS ACT ACT3 TIP41 VIV, VIV, VIV VIV VIV, VIV VIV, Vil V,
F-box NS ELXT 4L Reference gene pairs

NS FLIH Reference gene

4 10 T NSERNFHREREREM) RELRENSERNREHE
Fig.4 Average expression stability values( M) of the ten reference genes and the optimal
number of reference genes required for normalization
TENSEEH n Fl o+ 1 ZE TSRS (V, /. ) DAL SE B AR HELL

Pairwise variation( V,/V,,, )is analyzed between reference genes n and n+1 to optimize normalization in the qPCR.

%2 NorFinder AR EHEKET 10 MREANSERMNRIEEEM

Table 2 The expression stability of 10 candidate reference genes in different ploidy levels calculated by NormFinder

FEH Gene HE4 Rank FaE fE (S) Stability value FEH Gene HE4 Rank FaE fE (S) Stability value
ACT 1 0.120 TUA 6 0.202
F-box 2 0.131 UBQ 7 0.225
ACT3 3 0.148 UBI-ep 8 0.268
TIP41 4 0.171 CACS 9 0.284
EF-la 5 0.190 CYP 10 0.391

2.4 RNA-seq 5 qPCR HRAFEEHXMES

Wit qPCR 43 HILA F-box \ TIP41 ACT3 F1 ACT V15 HA 9 A~ P S L PR B i B TUR S 5 O 7% 44
Hr RS SR | 5 RNA-seq TR F4 A 35 (R 205 (RPKM ) HEAT LA, G CMISE 2% 0.8 ~ 1.0 WA ATC
0.6~0.8 WHHIC, LLACT3 TIP41 ACT SHZ:75 11 2 Bl w7 Al 16 seAs 32 B AH ¢ R BGA BIRAR DG, 43
5149 0.844(P=3.13E-08) .0.805( P=4.18£-07) F1 0.805( P=4.19E-07) , DL F-box JgP B 1) 2 Fft i 145
RAEFRA R R*=0.749(P=6.94E-06) , &l 5 HLL ACT3  TIP41 ACT FI F-box > PN 2 e Ho Al i 15 3 [K]
SERA M AR EE R Al ¢, (7] LATE—EFERE_EACERAAXT R s AR 2T,
3 it

qPCR E )72 0 F 396 A B s it £ 7 1 ) 35 R 1 38 43 AT, 6 86 5038 1 T S 3L R PRE o o
S AERPE TR, E AT A I N S 350 2 W A28 5 Z A BRI 19 2 3 X (house-keeping gene ) '
n, 5 A AR A A A AR AR DG Y S R, A 2 WA S 8] ( GAPDH) e s 3B Rl 3 R (EF-1a) (2
Rz R (UBQ) MRINVE I BEH (CYP) 5 20 M B SR 4546 1 53 AH 5 Y WL BN 28 19 B PR (ACTIN (ACT ) i
AR (a-tubulin ,TUA N B-tubulin, TUB) ; WL INTERR 11 TIP41 JERI A2 N S SE R Ra e F2
A5 RS S sE ), B WIS A RV B R B BB AR SR A a4 AH R S 5 AR AN [
Yy ] ) [ SR AP 25 5, RAEAEE FAPED . XHUU R I S8 A5 R o N S 3L R LA R T, F-box 3
DI AR AU IR Z A Bk A R 22 1 WA A6 A [R5 P 1] A L3 25 SR R | EF -1 R AR
2, K ACT T TIP41 FasE e R 25" AR S e SR ARV VARSI T 10 43538 5 F
S S RS E P RS I S S PR A AR R AN & B i B b A AE — RIS 40 F B R A5
EVET R AR 2 SO A K T B SRR A AR S, TR E T R . AT
2t LR RZ30) C, i1 , NormFinder 5 geNorm AP 45 R AR — 2L ,ﬁ 4 NNZHEA ACT3 ACT F-box
TIP4] RIBERE . BIRGEHEF LRIA 225, Ml f 2t T3 Bk A TR ey iFgE R 3L, CYP
(17.9) \UBI-ep(18.3) Fl UBQ(19.5) B C, (HH/IN, 25 5 H B 5 78 S R OR S8 (L, DRI M7 DA R 7 26 14
ZELRI W2 PR IR T FEA A B IE BE R . 538 54T qPCR G50 IS ] B I 3R 8 ik PR s 3R
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X axis represents relative transcript abundance from RNA-seq,and Y axis represents the relative transcript abundance estimated from qPCR.
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