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Abstract

Objective: To construct pseudovirion containing Ebola virus (EBOV) GP gene sequence and estab-
lish EBOV Tagman real-time fluorescence quantitative PCR detection assay. Methods: The GP gene
sequence was synthesized and cloned into lentivirus packaging vector PGWLV-pseudovirus, trans-
formed into DH5a competent cells and screened to obtain a positive clone of pGWLV-GP plasmid.
The recombinant plasmid was transfected into 293T cells, cultured for 48 h, and purified to obtain
a high purity pseudovirus, which was identified by RT-PCR as containing the EBOV GP gene. After
counting pseudovirus particles by fluorescence quantitative qPCR, the pseudovirus particles ob-
tained in this study were used to prepare standards for EBOV nucleic acid detection. Results: A
Tagman real-time PCR method based on EBOV GP gene was established. Conclusion: The standard
substance used in this method simulates the structure of real virions, has good uniformity and
stability after detection, and can be used as positive standard quality control substance for EBOV
nucleic acid detection, realizing the whole process monitoring of nucleic acid detection.
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1. 518

PR 14793 #3995 (Ebola virus disease, EVD)HFR A% @4 H Ifil #4(Ebola haemorrhagic fever, EHF), & %2
PR IPS B2 TR 3 A 3% R0 25 (Ebola virus, EBOV) 512 NATEHE N R K ZREM (AR AR ) K AE &
PRI —Fh N SL AL G . EVD IIGIREEIR E2A K Wi, I8 A2 EaEiE, HHEAAR
e (A GV RN B SE 46 (50%~90%) [1] [2], 57 BAZH 255 5K 2014 4E Fa AR 2 A1 2019 R R (%)
BRI TIN “EH R ERN R K AL BAELS” [3] [4].

EVD SN kI DAL Sk 5955 FHREAR,  FFASR PR MR 22 A R, Xk
AP AT R R 5 FEZE RO ERARL, (R EVD RO I A2 AR 8 R 3E[5] [6]. %) T-4E1L EVD
IR R, EIEIS W2 R R A b 5 R B 5 B2 N R AT ZE DR SR, Sl e
& PCR JTER L BAGHAERIE . SO R R AR e P v S5 U 32 R T 2% 2 i 1) S 2 A
M, FEHEAT SER 2% PCR SEES I 352518 B FH M FEANB XS RER ORUE 25 SR B mT S, H A BT IR %
PR AT I Tk R M P A R DU R A i 184 s S A R B B EE S )0, 1 H BT 248 PCR J kAl b
& B B 8 BORAE A BRPEXS HR,  E 2 SORL (A P A2 Dy AE R R o 5 R A R s, 38 A BA 1
SR F4h, EH4 RNA RERRN, FE PCR Al E3miife i fE, BIFRJCK7E RNA ¥
F3 cDNA JE T 38, RIHFEAR B RNA ISR RN 50 R 2 0o B A B9 3G 25 SR ki P = A
B, R, &% RNA TR RT-PCR BSEH %¢) RT-PCR KM, A T HERRITAN I 45 SR 1 v
WatE, WERRER LRGSR, NAES SIZIRY W IR 1 BH M B2 R R .

K FERI o3 F A FBORE X R W hoR a7 S GP B RRFERL T, FFEEL [ S 2R
Jt RT-PCR £l 771% . EBOV GP & RUEJW B RL 12 — Mtk & AU 2 0KL, BEORIIE T 2B 222tk L Fase 1t
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SCREWS KR BE RN L SR 2 A BES5 K, 7T LASEEL RT-PCR Al i 4R i % i, SSZH GP 2%
PRISEI 320t RT-PCR 7k BoA R MOBSUB ARG 3k, X i RAE A A A0 20 AL 32 45 RAIE W 2057 7]
PRIRLIR IR I BIHE SRR S

2. MBI 55%
2.1. EERF

PGWLV-pseudovirus A H 48 A WRHEA IR A 124 DH5a 8852 25 20 M 9 A SEB0 R A7 s R
PERVIEG. T4 DNA ESEF. AMV 4 550, Taq DNA B4 . dNTPs I 4 % HEAMHE AR L) A R
/A ; AccurSTART U* One Step RT-qPCR Probe Kit (FOR FAST)I [ i 5t 1 ME 55 A MR I A8 A FR A 5
R KR SRR B (E N R)WE Merck AR ; 293T 404 EH R 40l % ; DMEM. MEM. FBS.
D-PBS Iy 4 Gibco A 7]; QlAamp Viral RNA Mini Kit 4 F QIAGEN A7

2.2. 5|91t

HR4% GenBank Hi#% 1 15 55 5 81 (B 3 5 KJI660346.2), ZHLH N &MER MR AR AR & GP %
DR 4Py 9 T fE 25 pUCST #ifk s, BT iZ3E A R Ay XSk BETH I & Al PCR 455€ 514 GPFIGPR, 748
B0y 396 bp, T #fAy i (U BH M se BE e AN 25 58, RIS BT I i — B 52 5 RT-PCR KI5
YrngREr, R TREERE L, R SIE S L 1.

2.3. pGWLV-pseudovirus-GP E4H#; A3

BN T A K GP 2 [H 7% % pGWLV-pseudovirus, 354t DHSa B2 25410, 0P 0 15 J5 B A 1 7%
WHW BRI, KH PCR. BEUIHAT S &S, FHHTIFHIA.
24. TRBRRRKEHE

¥ pGWLV-pseudovirus-GP 41U PH M ve B B KB 97 )5, SRBUSTRL, W BORLR L, RIS e
B ARAFT—20C 4% .
25 BFEBNHIEE5ELE

HOG B A KA ) 293T 4 M, $EAT 1d H:Rh 2 6 FLAR, WLZRAH %5 B2 (%I 5 FE) 1A 2| 60%~80%H 14 i
PR TR R TR Y HAR G R R AIRIRES, T 48 h Jo S 93 T, IR E Rk 3 YR EEMRAN
M, BSOBRANMERE . SHATRREA . WA 5 HL 50 pL BE R BUR B RNA, #1d PCR il s % s =Wk
WAF R TR R S
2.6. RIASHFREE ILEUNE

s P B3 E3 2R AR b (10° 5 U1K/ -10% 5 UKL, AR LR . B — e AR R A 08 R 0 R
PEMUZIR J5 5% 56 cDNA J5, i FH & 8986 PCR J7 i B BR0RL % DUEGEAT {8 -
2.7. SERTEEYE RT-PCR #3575 35008 3 B M A
2.7.1. LRk RT-PCR R BI{E R R &4

HRFE — 5L 92 995 RT-PCR M iRFT, K 20 uL & &R, M 5 x One Step U* Mix 4 uL. One

Step U™ Enzyme Mix. #R%(10 pmol/L) 0.2 uL, L. TFHF5I4(10 pmol)# 0.4 uL, RNA it 1 pg~1 ug,
Fl RNase-free H,0 #ME % 20 L. RMNFEF: #0855 55°C 15 min; 95°C FiAetE 30's, IR B (95°C AL P

DOI: 10.12677/acm.2024.142651 4708 I IR = =23t e


https://doi.org/10.12677/acm.2024.142651

10s, 60°CIiE-k 30s), ¥ IG&E 40 MER, FMEARERGHATHRIEE T HIRE.
2.7.2. SERTRHE RT-PCR SR MIRM

B 1.7 A A B B AT 05 1% LR B S 3 AT S 58 0% RT-PCR AN, RAN 5 15 R o
2.7.3. SERSE¥ RT-PCR 455 M1E M

5 105 R S P A I S B S ARAT R DB I AL SE0% 5 (SRV) L K B0 5 R [ RS 45 A R R B
(PRRSV). J&E% 25 (CSFV) AR AE R Ipi05 25 (PRV) DU A% B8 K EAT VR o
2.7.4. \&FKR A

K F SIS 9% ) RT-PCR J7 X0 SE 56 S W EE AR AF 1) 30 A M ILIE A1 20 4708 BRI & 3 A7 IR T 4 95
FEAZIRAI, B AR I AR RE S TR R IniE B GP 3k RMBO 75 0k 1) 4 5 43 BH P ARLURE (S AT 460

Table 1. Primer sequence used in this study
= 1. AHARFRASIFTI

B[k B4 519F31(5"-3) BLF
GP 396F GCAAGTGGGAAGAGGAG RT-PCR
GP 396R CACGGGTGTATTATGGGT RT-PCR
ZEBOV-GP-FQ AGCTGTATCAAACGGACCCA RT-gPCR
ZEBOV-GP-RQ CTCGTGGAGATTGTGGCAAG RT-gPCR
ZEBOV-GP-P CGCGCCGGACTCTGACCACT RT-qPCR probe

3. R
3.1. pPGWLV-GP FRRHMBIILE

P N T AR GP HER S pGWLV #ifk, H1k DH5q A2 AN, Bl i 5 PRI B R
BFJE, SRIURKCRM PCR. BEYIHT S5, S s R 1 R 2, U113 DNA Fr BRI S
THIARAF, PCR 414 P Bk B SRR AN —30, BRI T pGWLV-GP H 41k,

bp M 1

8000
5000

3000
2000

« 7975bp

«— 2411bp

Figure 1. Digestion identification of pGWLV-NP recombinant
1. pGWLV-GP EHRAIMEETIEE
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bp

«— 396bp

Figure 2. PCR identification of pPGWLV-GP recombinant plasmid GP gene

[# 2. pGWLV-GP Z4HRHI GP £ PCR £ &

3.2. GP EERBRBEHNEE

WU L J5 O ARG 7RI, SRV B RNA JF 18, 5309 cDNA, Jll5E cDNA # D18, #ET 10 5 R0
FeJE K H PCR 7k AT, 25 EoR, 7E10% 7 cDNA Rl % 10°~10% copies/uL, K H] GP 3L PCR
S G| Rey B — L BOR/NIERRI A, A5 LI 3, B BTN A A GP BRI I BUR EE R T

M 109 108 107

bp
2000

500
250

106 105

104

103 102

«— 396bp

Figure 3. Identification of GP gene by pseudovirus RT-PCR

[E 3. %3 RT-PCR & GP £ H

3.3. RFEHAIE NI

B 50 pl o 5 JE AR BUR # RNA, ffH 21 ub JoRi/KEeMt, B 7 ub BHAT0 s, 1A% OBAR AR A
20 uL, JEMERE 5 M54 100 pL, @ E & PCR A % =) CT {E 4 20.83, #5 U454 5.98, MRAEHR
iR FE 4) 5005 BBk 8. A mL R B0k #% DUAL = 10 ™ x 100 (U367~ s AR 100 pL) x 3 (£ [A]
PR AR 21, B 7 pl AT R SY) x 20 (F BRI PRERSE IR A AR A 50 ul)/2(97 B 3 R 4 A X0

00y, TR R RURLPE DI 2.88E+09 M/mL.

RRE#R#E #h 2%

y=-0.2868x + 11.83
R>=0.9927

B I CT-Mean
8_
RRE-#RAM-7 1.00E+07 17.65 T
6
RRE-#RAEMH-6 1.00E+06 20.07 @5_
=4
RRE-#RAEM-5 1.00E+05 23.23 =3
o0
=)
RRE- A0t 5 -4 1.00E+04 27.05 = %
RRE-#RAE i -3 1.00E+03 30.50 00
RRE-#RAEM-2 1.00E+02 34.86

Figure 4. Standard and amplification curve

4. FRAERR R L

5

10 15 20 25 30 35 40
CT-Mean
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3.4. SERTSEYE RT-PCR SR 4R

4 O FE DLBABO T B UG AT 1% LU R (10 586 FE AR R 9 /MUK ), Xt 2.88 x 10'~2.88 x 107!
¥ DL FORGRERE S EAT 280 RT-PCR A&, S5 LIS 5, AiaEG 2 57 i B 8 457 3 73 52 9% % RT-PCR 77
PR AR BRI 2] 2.88 x 10" # U1/l

PG
8.0
7.5
7.0
6.5
6.0
5.5
5.0
4.5
£4.0
<35
3.0
2.5
2.0
1.5
1.0
0.510.270184
(|
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73

Figure 5. Sensitivity result of Real-time RT-PCR
5. LAY RT-PCR BREIE4ER

3.5. SERSEYE RT-PCR R MR

K FH ST SERT 56 % RT-PCR J5¥:%F SRV, PRRSV. CSFV. PRV i#ATH:M, 7% H Bl St
W, WEZ TR R RIHRR R

3.6. IERMALZER

KPS SRR 56k RT-PCR J792:%F 50 43I R L i HEAT SRR S AL RRAG I, A I 45 R LI 6, 5
DI RERRH AR S SR Y, FLRFEAKTIN G, S5 N BAPE, U B @ 7 IR IR SE R 2 % RT-PCR AR A R
L1 87 i 55
4. g

W18 H19% 995 (Ebola virus disease, EVD)/ & —Fh B A & 462 AT E AT 100 500N & B AL Jum
[8] [9], YRTEHLREEHA B R ANGAT, AL Seh N A ey k™ B gy, X+ AB K IEIER T E R
B . FRIE EAR B AT A R IR TR B R G 9], (HIREE G B AR, BERE “—
TR BRI RS, ERIES SR H A, R R R R R A T R AR, X EREAR
(e FERN B 0 K R By B S R, R B Al ) S8 B 2 AR s o A G R S R R AR AN R B R
FBG DR R 35 1 25 F Ao DU A SCHIE F 2 JE 0 1

B B2 — PP R SR BREE I RS B0 B, A2 — P S B 0098 253 2 4k P S B MR MR AR IR L
HAERBER T RIE S/ — Pl 85 (0 EAE B A IR G AR BRI T, R B &AM e et iz e tt, e
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Figure 6. Results of clinical samples

6. IlEARAEAAMEER

B3 KPR P RSO S S B I B 5 R4 [10] [110]. B BR AR AR, 2 DAMBW B s, 0 B Rp ki [
FIREARSE R 5], AT B AR U B G5 My, (B ENBA g, TR A 2 4. MR HAbE R
PRLIR A FE i, B B0 UK B i PTVE  PAT R L S SRk I AT 78, BRI 7y s aifh .
W, MR WY FOAXIR e AR, AT SC I BEAR IR A I AV R 455, A R 00 45 SR (R ek A ey 1k,
(Rl AT 5 R EBOV M 1 GP [MZmiSE [N, 1% AT ek I LA =R AGFE, S5FES
15 40 SZ AR ) 25 & LA SR B EEN[12] . 1 GP1 A GP2 Fr Bk, [ 1SR A GP LI4h, RaEmihis
TELEATVETE R sGP Al ssGP B 1, RERdE N4 GP B S [13] [14]. A FUEF SR R0 2 R I 1
— PP S GP S RER SR SR, AT HZ IR T 7 SEr 9k RT-PCR Kl ik, BARUT
() R AR S, W10 P T I R AR PRSI &5 SR Y27 7 V2 R R ) R RS UL BH P o o A 90 R X T
L TR X PR TR 23 B 4 T 35T 5 B B I S AT S5, A BEAE ARG R S = 4 R

E&InE
W E BRI RHFIE (I H w5 : 2023HKO005).
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