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B E: @038 A A (cellular-myelocytomatosis viral oncogene, c-Myc)% 469 c-Myc % & il it
Wnt/B-catenin 15 5B A FARK AR a9 Rk, EFRIFIAT T ZOARKIE. KRG EF R RAZ
R IR R GARIN R A AR R (Helicoverpa armigera) c-Myc (Ha-c-Myc)3 B, #1& % LIEIR, B
Ha-c-Myc #90F 2 R ZAEX, FHER Ha-c-Myc JE R IEARA R 2 B BF 8 AR & € -2 (sterol carrier protein-2,
SCP-2)A Bl kA F #y a4k F . @it PCR ¥3% Ha-c-Myc B %% £ pET-32a(+) /R A% R L B AR
¥, MEEARE A pET—32a-Ha—c—Myc, YA K AT B (Escherichia coli) BL21(DE3)4m /&, 1%
IPTGi#F &8 Kik, @i NI -NTA AL ENEEG, FEHEG %A B L %4 &3 Ha-c-Myc
% # &R, AR S28F % k2 F PCR (real-time quantitative reverse transcription PCR, qRT-PCR)i% 4
MAFA RARE LB A 4R, T, sfem R) PRI RR LR (T M. IR, K3IFEHK)
¥ Ha-c-Myc #< B #) & A KT, X3H4 R Ha-c-Myc siRNA 514 4545 R Ha @i, zﬁli qRT—PCR o
#r Ha-c-Myc # B 65 RNA T #6454 & Ha-c-Myc B #2 HaSCP-2 3 mRNA &£ eytFt. &Rk
B, KNEIMET pET-32a-Ha-c-Myc T4, EXMAHE FIRFT 80464, kd\é‘aﬁ 65 kDa
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89 T %M Ha-c-Myc & 8. Z4/F 3|4 ERG09%8, LEFBEZRHNET 2 LBk, LIEPIE
5 B2 (Western blotting) & B 04K 69 4% F M 84T, BEEX % J& R W X 32 (enzyme linked immunosorbent
assay, ELISA)Y)H B T4 LA 42 5 649 2. qRT-PCR %X I Ha-c-Myc £ B AL R &K F W
B L, EHEbF REY RBATR T AL TR G, ATPAWMNALERS. A8ARX4ERE
T, Ha-c-Myc AP EFRERR AL —F R B0 27, EFMIEEA SREA, MERK
Fo g Bk A K F 4K, RNA TR R T, Ha-c-Myc X634t HaSCP-2 2 B #445 FH 42
K&, FIH HaSCP-2 AW eyast £ X KPR EFHEAKT 50%. L&A A, #)F pET-32a(+)
JRAZ R IR BT VAR R VT 5 Ha-c-Myc & 8, F+EB4|& 3/ 4940 Ha-c-Myc % LIEIUIR,
RNA FAKIEBA £ F 2042 3 kK 89 Ha-c-Myc 88483t HaSCP-2 AR 6935 R 3A, JEAR4S R 69 g i AXast
v AR EEMER. KL RA BT IRAME Ha-c-Myc fE434 &P 9 A A LA AL, HIF
L &R Zh 09 3T AU ) Fe AT IR AR IR AR .
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Abstract: c-Myc protein encoded by c-Myc (cellular-myelocytomatosis viral oncogene) gene
regulates the related gene expression through the Wnt/B-catenin signaling pathway, and has
received extensive attention in recent years. The purpose of this study was to express
Helicoverpa armigera c-Myc gene (Ha-c-Myc) by using prokaryotic expression system, prepare
the polyclonal antibody, examine the spatio-temporal expression profile of Ha-c-Myc, and
investigate the possible function of Ha-c-Myc in regulating H. armigera sterol carrier protein-2
(SCP-2) gene expression. The Ha-c-Myc gene was amplified by PCR and cloned into a
prokaryotic expression plasmid pET-32a(+). The recombinant plasmid pET-32a-Ha-c-Myc was
transformed into Escherichia coli BL21. IPTG was used to induce the expression of the
recombinant protein. Protein was purified by Ni**-NTA column and used to immunize New
Zealand rabbits for preparing the polyclonal antibody. The Ha-c-Myc expression levels in
different developmental stages (egg, larva, prepupa, pupa, and adult) of H. armigera and
different tissues (midgut, fat body, head, and epidermis) of the prepupa were determined by
real-time quantitative reverse transcription PCR (qRT-PCR). Ha-c-Myc siRNA was synthesized
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and transfected into H. armigera Ha cells. The relative mRNA levels of Ha-c-Myc and
HaSCP-2 in Ha cells were detected by qRT-PCR. Results showed that the pET-32a-Ha-c-Myc
recombinant plasmid was constructed. The soluble Ha-c-Myc protein of about 65 kDa was
expressed in E. coli. The polyclonal antibody was prepared. Western blotting analysis suggested
that the antibody had high specificity. Enzyme linked immunosorbent assay (ELISA) showed
that the titer of the antibody was high. Ha-c-Myc gene expressed at all developmental stages,
with high levels in the early and late instars of larva, and the prepupal stage. Tissue expression
profiles revealed that Ha-c-Myc expressed in various tissues of prepupa, with high expression
level in the midgut, but low levels in the epidermis and fat body. RNAI1 results showed that the
knockdown of Ha-c-Myc expression significantly affected transcription of HaSCP-2, leading to
a 50% reduction in HaSCP-2 mRNA expression level. In conclusion, the Ha-c-Myc was
expressed through a prokaryotic expression system, and the polyclonal anti-Ha-c-Myc antibody
was obtained. Ha-c-Myc may promote the expression of HaSCP-2 and play an important role in
the lipid metabolism of H. armigera. These results may facilitate further study on the potential
role and function mechanism of Ha-c-Myc in H. armigera and provide experimental data for
exploring new targets of green pesticides.

Keywords: Helicoverpa armigera; Ha-c-Myc; prokaryotic expression; SCP-2; spatio-temporal
expression profile; RNA interference; lipd metabolism
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viral oncogene, c-Myc) &—Fh HA 5 S R 116 14
RFIE RN, JBT Myc RIGEEM G, Myc &
WREE UV R s I, 2 5 A Z Ay
WS . k. T R e-Mye
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c-Myec i 52 30 R A 2 R Sk 2 bk 2 R 2R 1
IK fifi Bt (caspase) KA (1) Fas SLT-SZ MRl %, F3K
AR T, BFSE R c-Myc b R AT 2ok
ARIE 75 1, A 3 1 R A I SR AR B R D e Y 2R
RIS, IR A AR o WZRLIR BT
AP B, BRARETN R
/N, e-Mye Z 5 AU RIH IS, c-Mye AMULEE
VA 40 I SR B 1 (cyelin) A0 40 At J5) 399 26 13 4
P (cyclin-dependent kinase, CDK) %% 5%, 1fij
HiES Cde25 (cell division cycle 25)BREFF1
CDK ki E(CDK activating kinase, CAK)i%
b cyclin-CDK E&4), feE4EMN G B A
S MU, 534k, e-Myc Tl5E BT CDK i
BT p21 ke sl yayean i e, B e
c-Myc RYFRIE F 2R AE & B HESI P 5T

XPE A o-Mye B T ff B AN TE . 4k 2l
(Caenorhabditis elegans). BEH i (Danio rerio).

/N (Mus musculus)FI N (Homo sapiens) %5
Wz )E, FERE WA T R A o-Myc [REEE
19200 fff 5% #fE U c-Myc i 33 Wingless
(Wg)/Wnt, Decapentaplegic (Dpp)/BMP/TGF-f.

Hpo . dInt/mTOR Fl EcR %517 51 %2 5 5L g 41
A R A K T A A A S R R
R R E AT, AR RERS R
c-Myc 25 Wnt/B-catenin {5 518 ¥, c-Myc 5 F
Jie B0 DX OIS R F 45 & 8 [ (activating
enhancer binding protein, AP-4)JE[E )3 shT45
G, (e AP-4 KB, WIERHBMENRIE, #
M) & H gt 7 S R Sk A )k w1 TR R AL
W, JHE AR -2 (sterol carrier protein-2,
SCP-2)J& Wi . iz i IEL [ i ) T Bk iz BE 1, 2
557 1B B R R A W A A AR
FEPH ARSI HTIIIGY HaSCP-2 S 3
KPR &L, Ha-c-Myc Al E-box JufFY
HaSCP-2 RN 8 F454G, LN Ha-c-Myc
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TERRES T HaSCP-2 IR e stk ik vl — i ]
AR

c-Myc &—FiEW RN TIBeR )2 i
AT, TER R A A Kk E A A
R R BN EDIGE . AU AR &
Ha-c-Myc 3: R, #) 3 pET-32a-Ha-c-Myc JF 5%
Rk, EhFRIE ML T Ha-c-Myc HEAHHE
H, JFhles T2 5BEdUA. R qQRT-PCR 85
T Ha-c-Myc FERTERRE AR DN 1 B 28 3R iR AR
o i1 RNA T4 (RNA interference, RNAi)$;
A, R RS A Ha-c-Myc 36 3Kk X%
HaSCP-2 JENEG R RIKME W . AU TG H
B FIRA M Ha-c-Myc TERRES B T AE LD
RE M AR AL, 2 — 20 T i 2 (A 254
FHER S0 A A, Al i & 0, R] RR 22 A e it
Wt

1 S

1.1 BE#R. BRAEAFNEr A5

K ¥ B (Escherichia coli)y BL21(DE3)#
DH50 Fll pET-32a(+)BUkL B AR S35 %8 R 10 5%
s, FREIHAZRR N UIEG . DNA G
T4 DNA % #f .pGEM-T il ¥ 341 T TaKaRa
N FBEYURF . TRIzol, BrRiEEBURFI & . il
PR 2T 4k & B AN 25 B T = b E T Thermo
Fisher Scientific 23] ; Ni-NTA Zig B IE R K
Qiagen A A it ; His-tag —Hu M2 il
T Sigma A .
1.2 AAZEr AT L0 AR

FR4% Bl T B A B o B AR 2 A RN
RS dUm S TN TR R R, RSRIR
28 °C, MBIE N 70%-80%, & JEHAGEE N
14L:10 D,

1344 H QB-Ha-ES 4l ifl 32 (Ha 41 ifd) IR HG 41
MR, B SO K= E M B E, (T
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ARSI . ¥ Ha 40 FRAE Grace 4L 575
(& 10%MRF M ) F, T 28 CErERis, &
B 2-3 d RFAHREEA T BT SR e B SR M UL A 55 -
1.3  Ha-c-Myc EH 7 & R [FE1ZRIEH K
i

fiff AR S He gl T AR I 4H 21, T TRIzol
AR RNA, FESRA L cDNA, Lith
M3 1 Ha-c-Myc 3£, PCR WA ZRUIT
KOD-Plus-Neo Buffer, 2.5 uL; 2 mmol/L dNTPs,
2.5 uL; 25 mmol/L MgS0y, 1.5 uL; 100% DMSO,
0.5uL; B F, 1.25uL; 514 R, 1.25 uL; HAR
DNA, 0.5 uL; KOD i, 0.5 uL; #84li/K, 14.5 uL,
HrRERW®sYrs ik 1 (Ha-c-Myc-F Fl
Ha-c-Myc-R). PCR 3§ 5% : 94 °CHiAs ¥
5 min; 98 °CZ5E 10s, 58 °CiBk 30's, 68 °CHE
i 1 min, 3% 5 NEI ;98 °CHIRAEME: 105,65 °C
Bk 30s, 68 °CZEfH 1 min, 3£ 30 MG ; 68 °C
FEAH 7 min, B H 9 R Bi% 4 2 pGEM-T A,
ALK IAFT R DHSo, PRICBH P v B4 100 5 56
E. i3k BamH 1 #l EcoR 1 MUY, ¥ Ha-c-Myc
JEIN OV pe e 2 pET-32a(+H) 84, Hefbis £
FF i BL21(DE3), FRHLER B V& 7517 UL ) %6
FWF

x1 AWMRFAAEISIY

1.4 EEHRFEANEZRIE

B EA RS 5 mL LB AR F# 5L H
50 pg/mL Kana)H', 37 °C. 200 r/min #7557
W, TEALRI AN TE 1:100 (Y HLFIHERN 2 1 L LB
KR IE(EA 50 pg/mL Kana)H', 200 r/min k3%
B3R 2 ODgoo 297 0.6 I, ISP E-B-D-Fi A,
2 ZL T (isopropyl-B-D-thiogalactoside, IPTG)i
i ik, SCR P IE TR IPTG e B
F£(0.2. 0.4, 0.8 F1 1 mmol/L)., WHaIBAEE@4. 12,
24 WFIAFIRERE (6, 25, 37 °C), W&RH
1 mmol/L IPTG, 25 °CH5 3 4 h oyt (7 F Rk
%M. 4 °C. 5000 r/min #.0> 10 min Y5 3%
KRB, 8 R A TR T A RIS,
k17 SDS- & N M Wt e Bk K L Tk (SDS-
polyacrylamide gel electrophoresis, SDS-PAGE),
M AR IR O
1.5 Ha-c-Myc EAERBM4{L

Z: BEAT A A1 56 1y 0 1 5 P R AR v Ak i
FTERAE(NI®-NTA) A, A SR ELAE M F
HH1 0.45 pm RYUEIES U85 S8 M ABRAE 28
JEHYH 20, 50, 100, 200 F1 300 mmol/L ¥ &
(A DK A VRRE FE R, 4k 1% SDS-PAGE
F1 Western blotting S J5 K % %2

Table 1 Primers used in this study

Primer name Primer sequence (5'—3") Size (nt) Tm (°C)
c-Myc-F ATAGGATCCATGGCGCCACCGTTC 24 66
c-Myc-R ATCGAATTCGTACGAGCGGTAGCG 24 65
qHaSCP-2-F GAGAAAGTACGAGGCATCTATGG 23 58
qHaSCP-2-R ATCGCTGATGGTGAAGGTG 19 55
qHa-c-Myc-F TTGTATGTGGGCAGGCTCT 19 58
qHa-c-Myc-R AATGACGGAACTGTGGTGGT 20 60
q-rpS3A-F CCTCGTGAGGCCAACAT 17 54
q-r1pS3A-R TGATGGCACGGACCTGAGT 19 57
Ha-c-Myc-siRNA-1-F CCCUGGAUGAGGAUUCCUUTT 21 59
Ha-c-Myc-siRNA-1-R AAGGAAUCCUCAUCCAGGGTT 21 60
Ha-c-Myc-siRNA-2-F CCGGAAACUCCACCAUCAATT 21 62
Ha-c-Myc-siRNA-2-R UUGAUGGUGGAGUUUCCGGTT 21 59
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1.6  ZEHARIEI &R

FHEERES 90% 1Y = 2H 25 11 e It 13 6580 v
Mt HERT, B S 400 pg EAE G IEKE
AR AIFAL, XHTI 22 R T R 2 R TE
OFo B2 RITES 1, — IR 4 0, Rk
Jie 2 A, SRR REUINE, 0.5, 1.
5 i1 10 ng Ha-c-Myc 5Hi{A#E4T Western blotting
R, A0 A DG He 2 W B 5 (enzyme  linked
immunosorbent assay, ELISA ) & ML 1S o
1.7 SERFRYEEE PCR (qRT-PCR)E
Ha-c-Myc ZEE RN T=RIEF R

VAR & BB P, 1 B4
2% d-1 7, 2% d-2 g, 3% d-1 40, 3%
d-2 A, 44% d-1 4, 4% d-2 2 5 1 d-1
2, 5 d-2 gha . T, d-1 086, d-2 SE TR
)y, BAKEHIBESE 5 L), EEEH
TRIzol ¥ 2 HUE RNA, (T cDNA H)life 45
B, AR JE SR F SE T 96 6 E 8 PCR (real-time
quantitative reverse transcription PCR, qRT-PCR)
T3 0 E MRS A K B B i ) Ha-c-Myc 1Y
Fikit, AAHb, B 5 SR ROAR S 2L, 2
WSk ER . R R AR AL,
qRT-PCR #5il] % 4 ZUrh Ha-c-Myc 335K
£ qRT-PCR 255 O (R AR B e 1k, 4
FEICE 4D P T 3 YOS AR S
Z: 18 Fast EvaGreen qPCR i A8 I 45358 B I
WL, PLrpS34 FPIVENNZ:, Bt IG5 ank
1 . JWARZRGEE 15 pl): cDNA 25 ng, 5l
) F (10 pmol/L)F15 |4 R (10 pmol/L)4% 1.4 L,
2xFast EvaGreen gPCR Master mix 7.5 uL, fllA
DEPC H,0 #M% 15 pL. W45 95 °CHiAS P
3 min; 95°CZ51% 10s, 58 °CiR:k 30's, 65 °CiE
fii 31's, 3L 39 AMEFR; 65 °CHEM 5 5.
1.8 Ha-c-Myc A RNA T2

W4 Ha-c-Myc FERJFINBITHER 2 4%

&: 010-64807509

Ha-c-Myc /NT4i RNA (Ha-c-Myc-siRNA-1 Al
Ha-c-Myc-siRNA-2, UL 1), f#iH Cellfectin 5%
Yeikofl, TE4EF A Ha 400E1Y 6 FLESFRM, #%
W ey 15 B 5 A0 R A T 20 M e e 52 56, o
2 4k Ha-c-Myc /N THE RNATRSH Y« 2 Ha i fifd ,
[RIE LA AL Y Ha-c-Myc siRNA Y Ha 41 fitd Ay X
M, SCEE A 3 K. $5 YL Ha-c-Myc siRNA J&,
2 000 r/min Z.OYEEANM, F2BUE RNA, @i
qRT-PCR J7iL43 3l E Ha 4L HaSCP-2 &
Ml Ha-c-Myc FEH mRNA A% k& .
qRT-PCR DL rpS34 FEH NS BT B 1 M 0L 3% 1.
1.9 BEESHR

ARSI SR 2788 o SRR R R KE
AAXT AL AT oM . Bidimi@ L GraphPad Prism
6.0 (GraphPad Software Inc. )X fFAbEE, FFiEAT
MATAEAR T K5 M 8 & 7 % (one-way
analysis of variance, one-way ANOVA) Tukey X
ZHE W

2 ZERE54

2.1 Ha-c-Myc EHE#ZRIEFHME

PR B Ha-c-Myc K27, 245 T-#iki%
0P OE W )5 . WU 0 B & R Gk K
pET-32a(+), ¥ &) pET-32a-Ha-c-Myc TEH JFok:
2 BamH 1 Fl EcoR 1 XUMEYI S 5E , WL VKA 2138 bhi
) 2 (& 1, JKE 2), 2518 5 900 bp Y
pET-32a(+) A& F1 1 100 bp 1 Ha-c-Myc Fr B,
SIUAAE . BRI Y Sk, AN, K
pET-32a-Ha-c-Myc iM% 3R AR B 2
2.2 Ha-c-Myc ZEHHFEFRIA

B A 3 i S A B4 JFokl pET-32a-Ha-c-Myc
FACRIAFFA BL21(DE3), T 25 °Cfli I #e i
47 1 mmol/L IPTG 555555 4 h, Fikr- Wz ik
R s, 44 b3 SR BRIV 24 65 kDa (1 2,
TKIE 3R A4, SR A A3k
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pET-32a(+)

1000 Ha-c-Mye

250

1 Ha-c-Myc [RAZFRIEFRRAIFIE

Figure 1 Construction of prokaryotic Ha-c-Myc
expression plasmid. Double enzymatic digestion of
pET-32a-Ha-c-Myc recombinant plasmid. Lane M:
DNA molecular weight standards; Lane 1:
pET-32a-Ha-c-Myc recombinant plasmid without
enzyme digestion; Lane 2: Double enzymatic
digestion products of the pET-32a(+) vector (upper
arrow) and Ha-c-Myc gene (lower arrow).

kDa M 1 2 3

170
130

100
70
55

40

35
25

Ha-c-Myc-His
65 kDa

=

2 Ha-c-Myc EHEHWIFESRIE

Figure 2  Inducible expression of recombinant
Ha-c-Myc protein in Escherichia coli. Lane M:
Protein molecular weight marker; The total
supernatant protein of E. coli BL21(DE3) carrying
pET-32a vector with IPTG induction (lane 1); The
total supernatant protein of E. coli BL21(DE3)
carrying pET-32a-Ha-c-Myc plasmid without (lane 2)
or with (lane 3) IPTG induction.
TERE 2 JAR(E 2, JKIE 1)FIRIE SRR IR E
(& 2, JKiE 2y A Iz . RIiRsRI,
I EAZ RIS RGN S T A48 L Ha-c-Myc
HE ARSI AT IR IR

LA Anti-His-Tag HCREFUACH—T, *RIKHY
Ha-c-Myc BT Western blotting % 7E(1¥
3), SR REAHER SUURRAESTS, TS EA
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JECRL AN 75 S FIE 02 65 kDa AL W] ULIE I HT
RS T TR 2 se 450 (B 3, TKGE 3), 1
23 3, VKl DR R BRI A, TERIE S
AL (& 3, UkIE 2)H BB R 25, A
SER AT R R IR RN # DL IR 7P 15 T 2
%, MARSIIEEE TAERmEN . aniE 3 HhikiE 4
R, RS BT L R PR 1 A4
Lok REERIM— UL, FIRWEARTH
His Fr&5 11 Ha-c-Myc A, 1% Ha-c-Myc B4
EATESS EIE D EA BRI FERA
2.3 Ha-c-Myc EHAEHKI4L

KR B 1 B G R RZ T ik, 15
FIA Y 5 43 B FHAS [R] v 32 1 R 75 (200
50, 100, 200, 300 mmol/L)#k1T 5 4 % I ik
FEVENG . Zlifb 45 2R (& 4)7 W] 300 mmol/L 4 BRmk
W B VB 45 AL AT, AN 5 FH v J3E K e o)
HEAFITREML, £15%] 10 mg Ha-c-Myc
HAHEA
2.4 31 Ha-c-Myc % 52 FEH AR RO 5 B A&l

FRAEAK Y 20 8 PR 22 e, A1 )
10 mL iy . R T RIBTIAR I REE, AR
WEER) Ha-c-Myc BAHEH SRR 1:2 000
ROPTIMLIE E1T Western blotting £, 47 REAIN
BN 528 5 (B 5)e Uikl S i, BEE PR R

kDa

130
100

70
55

40

3 FELAEHH Western blotting £ E

Figure 3 Western blotting identification of
recombinant Ha-c-Myc protein. Lane M: Protein
molecular weight marker; The total supernatant
protein of E. coli BL21(DE3) containing pET-32a(+)
empty vector with IPTG induction; The total
supernatant protein of E. coli BL21(DE3) containing
pET-32a-Ha-c-Myc plasmid without (lane 2) or with
(lane 3) IPTG induction; The purified Ha-c-Myc
recombinant protein (lane 4).
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Figure 4 SDS-PAGE analysis of the purified
recombinant Ha-c-Myc protein. Lane M: Protein
molecular weight marker; Lane 1: Unpurified
supernatant from induced E. coli BL21(DE3)
containing pET-32a-Ha-c-Myc plasmid; Lane 2:
Eluate after supernatant samples were loaded to the
column; Lane 3-7: Elution by 20, 50, 100, 200 and
300 mmol/L imidazole washing solution.
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Figure 5 Specificity of the anti-Ha-c-Myc
polyclonal antibody to the Ha-c-Myc recombinant
protein of different concentrations detected by
Western blotting. Lane 1: 500 pg antigens; Lane 2:
1 ng antigens; Lane 3: 5 ng antigens; Lane 4: 10 ng
antigens; Antiserum dilution ratio is 1:2 000.
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Figure 6 Titer of the Ha-c-Myc antibody detected by ELISA. TBST was used as a blank control, the pre-immune
serum was used as a negative control, the Ha-c-Myc antiserums diluted at different ratios were incubated with
200 ng/mL antigen to develop color, and 1:1 000 and other numbers indicate the different dilution ratios.
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Figure 7 The expression levels of Ha-c-Myc
mRNA in Helicoverpa armigera at different
developmental stages. E: Egg; LX-Y: The Y day of
the X instar larva. PP: Prepupa; P-1: 1 day-old pupa;
P-2: 2 day-old pupa; A: Adult. Data in the figure are
x ts. Different letters above bars indicate
significant difference (P<0.05, Tukey’s HSD
multiple test) in the gene expression level between
different developmental stages.
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Figure 8  Analysis of Ha-c-Myc expression in
different tissues of Helicoverpa armigera. Mdg:
Midgut; Fb: Fat body; He: Head; Ep: Epidermis;
Data in the figure are mean+SE. Different letters
above bars indicate significant difference (P<0.05,
Tukey’s HSD multiple test) in the gene expression
level between different issues.
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Figure 9 Relative mRNA expression levels of
Ha-c-Myc and HaSCP-2 in Ha cell by RNAi. * and
**.  Significant difference (P<0.01, ¢-test) and
extremely significant difference (P<0.05, #-test) in
the mRNA expression level between the siRNA
treated group and the control.
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