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Abstract

Euzophera pyriella is one of the important pests in forestry and fruit trees in Xinjiang. In order to
study the expression of some genes in this pest, 5 candidate internal reference genes such as
pB-actin, 18s rRNA, UBQ, GAPDH and S-tub were selected as the research objects. The relative ex-
pression of candidate internal reference genes was analyzed by real-time fluorescent quantitative
PCR. The expression stability was evaluated by Delta Ct, GeNorm, BestKeeper, NormFinder and
RefFinder software or methods. The results showed that 18s rRNA and UBQ genes had good stabil-
ity in insect states of Euzophera pyriella, and only BestKeeper software analyzed UBQ gene stabili-
ty slightly better than 18s rRNA, followed by TUB and B-Actin, GAPDH expression stability was the
worst.
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1. 88

T AL P IE (Euzophera pyriella) & i i# H SR}, Zoprsipk Sk B 25 iy —[1], EZES AT
SRS WAL B B MR, e, BEURENAIRT SR AR, R AR, R LR, &,
A EHEA BREE[2]. B 7= X R mk 50%, i 1 A Sl AR SE T, FERT e SR HLIX 5 4
DL_F 75 AL N A B B £ TR 3Rk 100%, &5 1 R ™ B I A HF IR [3] [4].  ERARFF LA BE U/ 37 82 57
B E R, (HH R DU AR [5], FEDK T8 7 T FAANEIR N, 16 N S Rk IR B SCRjRoE .

A RURTRUE A [F] A E I A 22 AR K, 1B FeH B bR JE R [ 1k KT, 1%4% p-actin., 185 rRNA.
UBQ. GAPDH Fil g-tub %5 5 P& R IEE[H[6], S35 LU0 & 5 S LA PE X R R P B0 e v 514, LASRIS 26
H PCR J7 VAR U HLAEAN[R] A R IE ARG R E P

2. M55 %
2.1. iR

AALOUPLIR 2017 £F 5~6 F K B35 AR ARE R, 2t S EHCRE TR T2 FH ), i
i 5 9B R YRR , FE R TN —80 C I IR UK AR TR AF % H

2.2. &3

& RNA $EH Trizol 7. cDNA %5854 B HiFiScript %77 & . SGExcel UltraSYBR Mixture &7 &
(b BN L AR A IR AF]) . =S F . 75%Z 8 % RNase 7K .
2.3. ARF=E
2.3.1. EERMBIES RNA 28

Fr AL DEME AN [] 25 (M B ) R B B SL A — A3, REACTR B =R E A B RE N 2 ml B0,
AN 1 ml TRIzon & 2 Finkek, & THLUFENYH, % & 50 Hz. 60 S #HA7HFEE, =EHE 5 min;
0.2 ml =& HEIMANELEF, REZIED 158, =EKE 2~3 2% 4°C. 12,000 rpm &0 15 min,
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JKH(Z) 0.6 mI)#: 2 3| RNase-free B0 SRJG 0N 0.6 ml F A EE, BV 5], =R T A& 10 min; 4°C.
12,000 rpm 5.0 10 min, ZF B B OB I 75% 48 1 ml, Yk DtiE; 4°C 12,000 rpm &0 3 min,
ANODI B ETE; EIRCE 3 /08, B N 50 uL RNase-free 7K, 7840 A1 RNA, ¥ RNA {fR1F4E
—80°CBAR IR VK AE & F s B T cDNA & .
2.32. BERMABELR RNA &7

M H 1ul RNA I3 VR7E S A% B B ASCRG) RNA VR, R 1% A B g B e KRG ) RNA 8 3
2.3.3. —%E cDNA IR

F4E cDNA 25 —554 sl HiFiScript il Sk T84E, W% M E T-20° CUKFE R 1T
2.3.4. FENSEEERE RS 4T

FIH primer 6.0 BETTHAR HEAH N 3 DR 77 51 Fr B A ade P9 2232 DR 51 0, DR 7 91 SRR 1 5256 = A A4 PR 4%
SEABURE, AZSEESIYHAE TAY TR ARA T & 1).

Table 1. General information of primer sets designed based on the gene

*® 1 RIERSERIMEBIIR

Fp E#51%(5°-3") TFEIH(5-37) K bp
185 rRNA ACCAGTGATGGGATGAGTGC ATGCGATCGGCAAAAGTTATC 107
p-tub TTCTTGGATGGCGGTCGAGTTG AAGGAGGTTGACGAGCAGATGC 159
GAPDH CTCCACTCACGGTCGCTTCAA TGAGCCGATGCCTTGTCTGTG 183
UBQ AGGTCGAGCCCTCCGATACCAT GACAGAGTGCGGCCATCTTCCA 124
p-actin GCTATGTCGCCCTGGACTT AGAAGGAAGGCTGGAAGAGG 150

2.35. SERJZEE PCR ¥ 14

cDNA #R 1% J5 /E N PCR [ NASAR , K SGExcel UltraSYBR Mixture il &, ) NAK 2 A 25 uL,
H A cDNA 1 puL, Mixture 12.5 uL, b F#E51474% 0.5 ul, ddH,O % 25 pL.

SRS AE N TRAE M 95°C 10 min; BT 95°C 155, 60°CIEMHAIE K 30s, 40 MEHf.

2.4. BB

FIH Excel WA [F] AR B AIFE S 3R 1S CHAE AR A 75 SRk X B, K H BestKeeper [7]NormFinde'
[8]. GeNorm [9]. Delta Ct [10]#1 RefFinder [11] 77 V£ 43 BT iE N S J IR ) Fese

3. BZRE 7
3.1. 2 RNA EEMSH
TR AZ RN EACH 2 B RNA KRR RIS RNA ) A260/A280 ~ 41y 1.98, 1.0%35 i Hil
JEARPEBEAR vk S S Th 18S Sk i, R UIFTIEIN RNA e AT (E 1),
3.2. RS EERFTESH
H1 6 Ff P 256 R 7E B AL 00 BEE M IE (IR S . RIS S el SR S b ) Ct 7E 8.97~33.80 [,

Horh 16S rRNA FE[A] [ %55 42 B (Ct 1l 8.97~15.87) B & i T HoAth ik ) 2L [K, GAPDH J: [ ik +
JE(Ct 1859 16.6~33.8) I 5l K.
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e WEEAS) 1~2 JyREHER dL, 3~5 2 MERR R, 6~8 Jyi.

Figure 1. Extraction of total RNA agarose electrophoresis from

1. FRUATHRHREUE RNA IRBEHE K E

¥ Delta Ct. Bestkeeper. GeNorm. NormFinder £1 RefFinder J7i%:%f RT-qPCR ##s it 1T {%iE NS
PR E LR A TR . SR A Delta CT i DAAREZE ()R /N0 Jik DR ) A A 8 - AT HEF - (5t 35k DRI A e 14 F
H MK A 18s rRNA > UBQ > S-tub > f-actin > GAPDH, /£ &AL BLUEAS A & & Bt 18S [k fae i
W), HEHERRIAN Delta CT bt Z A K(E 2(A)). EL geNorm 73-#r (R)45% A 2 B R FE AN [RIFE
s R IE R EHE(M)TE 2.22-4.06 2 (6], M EIKT 15, AFERIEREHEERE 2(C). NormFinde
Iy M ah B AL 18s rRNA S 3k R ik fefa e, HUOZ UBQ WS 3 (J4 2(D)), ifi BestKeeper 2 #7 & Bl UBQ
WS IR RIE A E, HIGE 18s rRNA W2 EEH (1 2(B)). FIH RefFinder £ & #THE4 4 18s rRNA >
UBQ > p-tub > p-actin > GAPDH (/4] 2(E))
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Figure 2. Expression stability analysis of internal reference genes of Euzophera pyriella in insect states

E 2. A ERASRABET R RSREREN

4. &g 511ig
T 306856 PA) 2535 IR — 2 B2 T 335 R 22 S [ b B 2 33 KT AT R 65 SR BRI [12], FL 6 iA Bl 3
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DR ZHHP % OB e e . T SR NEAR AL ARG 4 FRIAKTE R, KT EEEAR
M RERE NN Z[13], BAEMASER CtERE N T 15~30 ZA[14]. ERELI S, WH. sl P
RE B p-actin RIAFRE[15], TEARFFRPELE & S p-actin FEFFE VR ZE, 15 26500 A [H]
3 AN SRR 3 A [R) ZH 0 90 485 SRARAL, A 18S rRNA JE R 0] LU N Y S 5L K [16] [17]. ZEEVFAMA
REFURBEUEALEAN ] & D AN 1 77 T ) B PR A2 € 144 18s rRNA > UBQ > p-tub > -actin > GAPDH.
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