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Abstract

Objective: To construct stable expressing respiratory syncytial virus M2-1 protein Hep-2 cells and
analyze the characteristics of the cell in RSV infection. Methods: M2-1 eukaryotic expression plas-
mid was constructed and transfected into Hep-2 cells. The stable expression cell was screened by
G418, identified by RT-PCR, qRT-PCR and Western blot. Cell proliferation was analyzed using MTT
assay. The characteristics of Hep-2 and the constructed cell in RSV infection were analyzed by ob-
serving the state of the cells, the emergence of cytopathic effect (CPE), and the yield of RSV genom-
ic RNA. Results: Hep-2 2F5 with stable expression respiratory syncytial virus M2-1 protein was
obtained in this study. The growth rate of the cell is higher than that of the original Hep-2 cell.
Hep-2 2F5 and Hep-2 were both infected with RSV with titer of 1000 - 10-2 TCIDso (E1 - E6). Under
the titer of 1000 TCIDso (E1), both cells developed CPE, but more obvious in Hep-2 2F5 cell; under
the titer of 100 - 10 TCIDso (E2 - E3), the CPE developed earlier and more obvious in Hep-2 2F5 than
Hep-2; Under the titer of 1 - 0.1 TCIDso (E4 - E5), Hep-2 2F5 cells developed a small amount of CPE,
however, no CPE found in Hep-2. After 12 h infection at E1 - E4 titer, the mean value of RSV genome
in Hep-2 2F5 cells was higher than that in Hep-2 cells, and no RSV virus nucleic acid was detected
in both cells 12 h post infection with RSV at E5 - E6 titer. With prolongation of infection time, RSV
genome content in Hep-2 was higher than that in Hep-2 2F5 under the titer of E1 - E2. Under the
titer of E4 or higher, the proliferation of RSV in Hep-2 2F5 was better than in Hep-2. Conclusion:
Hep-2 2F5 cell with stable expression respiratory syncytial virus M2-1 protein was successfully
constructed. The cell is more sensitive in RSV infection, and in the case of low titer virus infection,
the CPE developed earlier, and the viral nucleic acid content was higher comparing to Hep-2.
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HE: MEBERERATRIES RFF(RSY) M2-1FEH K Hep-2418, FHotrfaeRiA4RARRSVELLE
B o i MEM2-1EARE TR, BT Hep-240/ . B G418k FH 7% ; RT-PCR. qRT-PCR
Pl X Western blotS5E, RABIRERENK. BEEMTTE SV RBFEARE; B AR RRERSV
R R Y Hep-241 i 5 BT B A8 B RIA MR 4E )5 7ERAS . 4% 28 (CPE) tH B [A] DA X RSVE: (F 41 TR
FERE AT LR RSVAE R P AIIR H BR PR . &R B KB EREM2-1EA 4 fitHep-2 2F5. %
PRAn R A KR TR A4 bk . B 1000~10-2 TCIDso (E1~E6) K% 3574 B X Hep-2 2F55Hep-2
BRI AT RS KL, 1000 TCIDso (E1) MR T, BIFPAMISF=4M%2E, {HHep-2 2F541 B4 K%
ZHEE; 100~10 TCIDso (E2~E3)7 & FRSVREF MM, Hep-2 2F5 40~ E R R EE HHHE;
1~0.1 TCIDso (E4~E5)i%E FTRSVIRYLFIF4HM, Hep-2 2F5ZMI=E A BHKZ, Hep-2lEHERZE.
E1~E4%E FTHF 12 h)5, RSViEHep-2 2F540 i MR 2 & FHE® T Hep-24i/fl, ES~E6WHE TI
F12 WA REWBIRSVETZER; BEENREZEK, EI~E2HERERRE M Hep-2HRSVERRE T
Hep-2 2F5, 7EE4WE K LLF, RSV{EHep-2 2F5H K FHep-2. 48: RIMMBRRERIEM2-1
EH K Hep-2 2F54I itk . %40 HUMRERSVER G BGURM:, RHERBRENBLT, FRE=4CPE
ML, HRBERNESEHZKHep-25.

XK ia
WERE AR E, M2-1EH, REREHMR, BIskr R
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1. B

I 38 £ B3 25 (respiratory syncytial virus, RSV)R[{EH FaE A 5IHR 240 IL. EFEN REZINH
PR EGE G 1] [2], HAIE BB [3] (4], BATEGE MBUR R ML 5] (6]

JREE S BRI T KT BRI AR, [FIREE DR EEIB R TUE . IRIKIZIE . AT, P
BT 55 D7 T T35 R A B IR I B S B R, SR 43 B 1 IR RRRAIK T PR EE R 2 1 B PR 1) & T
W9

M2-1 tH RSV EERIZH 4ts, FriHB TR B M2-1 & — M EZE R EK R, Al s, sEhn
4K mRNA 77 &, HAARSNSEIGUESLH X RNA FFHIBCA R R 6] [7]. ABTFEHM A Hep-2 4L A
JEFRIE RSV M2-1 85 F A fabk, DUHSRAS 20 MG JE I T J RSV B Jttk v T I e A ik X 3 4 i, 9
RSV Il AR FEAEAS IR 70 B 1 TR IR i 2 e A i ak

2. M55 E
2.1. wHS K

AH 5T H 8 Y RSV Long #/(VR26). AWz b 2 41 i) Hep-2 (CCL-23)35 AN F % AR AT
2.2. FERF

AW AR MIE . RPMI 1640 £575 55, 0.25%%H§-EDTA. PBS 5K H Gibco A7]; G418 WH
sigma 2~ & ; RT-PCR #HIR 57 LA K % L7 Lipofectamine 2000 J¥ Thermo Fisher Scientific /A #]; W4 5%
PCR &7l J % % 2 & PCR kil il H TAKARA A #]; Taqman “¢J65E & PCR G H ™ JHIFHE BT
R IR AT, M2-1 B aBEH A B Abcam A F; pecDNA3. ()& AW 70 E 4477

2.3. pcDNA3.1-M2-1 A RiIEH FHE

AWM RSV Long #&Hif it RT-PCR 575 M2-1 JE[H, Jfi#id BamHI. Xbal B§Y). 8. 5%
TE L PRER LT B E pcDNA3.1(+) (5428 bp) i ki3S pcDNA3.1-M2-1 (5957 bp).

EMA514: 5°-AAAGGATCCATGTCACGAAGGAATCCTTGCA-3’

A5I¥: 5°>-AAATCTAGATCAGGTAGTATCATTATTTTTGGCATG-3’

G418 Tif Z 3 Hr

Ay A1 2 24 FLERH(10° ANIH/AL), A0HRE FRBUN & AR E 100, 200+ 300+ 400+ 500+ 600-
700. 800. 900 pg/ml G418 fEsFR%E, T 37°C 5% CO, B EEFE 10~14 K, LAGHMI 230 T BRIk
JEAED G418 Tkl B, Fa e 40 28 4E 4R B ek F

2.4. BEFRIEMKTHE

¥ pcDNA3.1-M2-1 #AKE Y5 Hep-2 UM, G418 ik 14 K, BRHMETRE. B RFERES R g
MR, Akefli H G418 Tk, 19 3IEELlFE I TilE .
2.5. ¥ PCR £E M2-1 IEFIFR

73 BB K Hep-2 2F5 Al Hep-2 RNA ] RSV M2-1 F142 GAPDH ] mRNA [£] qRT-PCR 25 pl %
IR R, AT B S F 5 RS SR T M2-1 RS

SN ZEAEIIR: 42°C 5 min; 95°C 10sec; 95°C 5secy 60°C 30 sec (BLAH)EH 40 4>; J4fiE 95°C 15
sec. 60°C 30sec. 95°C 15 sec (iZ1H).

][l
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2.6. Western Blot 43471 M2-1 EARIATER

R 9% Hep-2 2F5 K Hep-2 4HE(60 mm £5FE ML) %L, 18 F SDS ZLAREFE 0 24N ; 7802405
13000 rpm &0 5 min, JOA 6x SDS PAGE EFEZZME, 100°C/K¥ 5 min, T SDS-PAGE & H HLiK;
S Bt RSV M2-1 B pi [ Hii4 Je 3t GAPDH How [ 4R 31T Hep-22F5 A2 Hep-2 1 M2-1 (431 ##J 22 KD)
FIPZ GAPDH (4 T 247 36 KD)II & (AR E R o

2.7. MTT 34 40paigsEE R

2 10* AN/ FLIE Al 24 FLAR, B R4 12 BFAEFLINA 5 mg/ml MTT 3 100 ul, 37°CHEE 4 /N
W e FLABREFRIE, N 200 uL DMSO, =EEHZEM 10 408 B 50 pl x 3 IIA 96 LR, T OD490
SE R GAE -

3. 58
3.1. M2-1 FR2ERIEHE Hep-2 2F5 BIEEL

Hep-2 122 G418 iy 52 1t 5550, SRELHIHE AR LA 200 pg/ml, F25E R4ERRIT A R FE MR 100
pg/ml. pcDNA3.1-M2-1 EMZRIEB L LML YL S Hep-2 410G, 43d G418 fiiik )5, #1153 2F5 fl
2C6 tk: 4 RT-PCR ik, 193] 2F5 #k# 2C6 #REA RN 213 bp HARZKM(E 1), JELsei#e A
Hep-22F5 #RitAT.
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Figure 1. RT-PCR test for M2-1 gene expression of Hep-2 2F5
[ 1. Hep-2 2F5 #AHf M2-1 £ FE ik RT-PCR #37)

Rl ES: 20 REEFEIE, 43 AME ekl qRT-PCR (51707 %1 W4 1)1 Western blot X} Hep-2 2F5
1) M2-1 mRNA ([&] 2)F18 (TR (1A 3), EB] Hep-2 2F5 8 ERIE M2-1, RIGFREAIEAR.
3.2. Hep-2 2F5 {AMIHETERE =T Hep-2 4R

2 x 10* AN /AL R 24 FLA, Gt iEESE 6 KR, ik MTT 3520 Hr 48 i i B9 B 15 00, 7531 Hep-2
2F5 AR A A K B2k (6] 4). Hep-2 2F5 4 A3 5 3 15 25T Hep-2 4H1Ji .
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Table 1. Primers for real-time PCR test
= 1. WHEE PCR &N 4IFF

S| ElkY] ;2]
M2-1 IEH 5’-GCAGAGTTGGACAGAACAGAAGAGTAT-3’
RH 5’-ACTATTGAGTTCAGTGAGGAGTTTGCT-3’
GAPDH IER 5’-CGAGAGTCAGCCGCATTTTC-3’
R 5-AGTTAAAAGCAGCCCTGGTGA-3’
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Figure 2. Real-time PCR test for M2-1 mRNA of Hep-2 2FS5 cell
2. FHE R PCR &M Hep-2 2F5 4REAZFRIAHT M2-1 mRNA

Hep-2 Hep-2
2F5

-
. L]
GAPDH  ——— —
L

M2-1 * em =
¥

Figure 3. Western Blot test for M2-1 protein expression of
Hep-2 2F5 cell

& 3. Western blot #0 Hep-2 2F5 #RARZRILRY M2-1 EH
25 ~+=Hep-2 =e-Hep-2 2F5
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Figure 4. The growth curve of Hep-2 2F5 detected by MTT
assay

Bl 4. MTT 3X%30 Hep-2 2F5 4 sk

3.3. Hep-2 2F5 B&3f RSV HUSSHES AR

T HTSOE AR RSV G S G R, SRRk T A 1000 TCIDs, (E1) (RSV BBRE &N
1.2 x 10° copies/ml)$] 10 TCIDs, (E6) 6 /M ({15 B HL S8, I IR]%r 0 hy 12 hy 1 R(1 D). 2 K. 3
R 4R 5 R W SLIMEL, A MIG 54 77 1H /40 MRS 7% 24 h A1 36 h W] W, Hep-2 2F5 U] HRT Hep-2
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(E 5), A AE RS F: M T 2 5 K (4 D 4RG3 + 24 h MEBEF AN 72 4= SRR 25, JRESE 6 R(5D
BeMi R + 24 h NGB A) 3R B.( 6).

Hep-2 2F5

Oh+24h

12h+24h

Figure 5. Culture Hep-2 2F5 and Hep-2 cell for 24 h and 36 h
(Optical microscope, 200%)

[& 5. Hep-2 2F5 5 Hep-2 ¥%% 24 hy 36 h FUZBAEIETE. ATILE
FET(200x)

Hep-2 2F5 Hep2

4D424--
5])_‘_24--

Figure 6. The vacuoles developed in Hep-2 2F5 cell after 5 and 6
days culture (Optical microscope, 200x)
B 6. Hep-2 2F5 1%35 5 X1 6 K24 #5558 . 7T MYLEE T (200%)

TR RSV 1, 1000 TCIDsg (E1) (RSV HERE B4 1.2 x 10° copies/ml) RSV %/}, Hep-2 2F5 55
Hep-2 #HETE 1 KN4 CPE, {HRFT#H CPE HHH R 7). BAKMEE N RSV B My, K& m
RETIF S, Hep-2 2F5 724 CPE [ ] LU R 4 240 i 5. HL 8 SL(E2~E3), 1Mi7E E4 REARIKEE T, Hep-2 KK
Bl CPE, ifi E5 T Hep-2 2F5 457 W,/ & CPE (/4 8).

E1-E4 J(# 12 h J5 RSV 7F Hep-2 2F5 Fl Hep-2 M A4l i o (R R 5 B T 3B 20 73K 3.41 x 10° A1 1.34
x 10° (E1) (4] 9(a))~ 4.91 x 10* F1 1.27 x 10* (E2) (4] 9(b))« 2.09 x 10> A1 1.45 x 10? (E3) (/4 9(c)). 10 F123
copies/ml (E4) (/& 9(d)), ES~E6 {E 12 h £k F] RSV WEZER(E 9(e)s 9(N). FEEHFIMIGEK:, HkSE
E1~E2 ff] Hep-2 # RSV & & T Hep-2 2F5, £ E4 [ 2 J& RSV 7E Hep-2 2F5 HF HIHAEAL T Hep-2 (] 9).
SEILXT AL RSV LRI 5E . Hep-2 2F5 7£ E1~E2 Z[A] RSV F K T Hep-2; FE{KIKIE E3-E6 1l &
57T Hep-2 (1 9).
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Figure 7. Development of CPE of Hep-2 2F5 and Hep-2 with RSV infection for 12 hours and 1 day under the titer
of 1000 TCIDs, (Optical microscope, 200%), N: Hep-2 2F5 and Hep-2 cells without RSV infection

[& 7. Hep-2 2F5 5 Hep-2 B4 1000 TCIDs, RSV /& 12 h 1 1 KA CPE. A LAFET(200x), N ARMFESZH
A A3t BR

Hep-2 2F5 Hep2

E2

E3

E4

E5

E6

Figure 8. Development of CPE of Hep-2 2F5 and Hep-2 with RSV infection for 2 days under the titer of 100
TCIDs, (E2) to 102 TCIDs, (E6) (Optical microscope, 200x), N: Hep-2 2F5 and Hep-2 cells without RSV infection
& 8. Hep-2 2F5 5 Hep-2 B4 100TCIDs, (E2)ZE 1072 TCIDs, (E6) RSV fF 2 K& CPE. AJMEEET(200%), N
ARMFEH MR
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Figure 9. Detection of virus proliferation after Hep-2 2F5 infection with RSV virus by real-time PCR. (a)-(f): RSV nucleic
acid content of cells with RSV infection for 0 to 5 days under the titer of 1000 TCIDs, (E1)~10" TCIDs, (E6) titer testing
with real-time PCR. *Only one sample detected in total three parallels

9. FEE PCR #M Hep-2 2F5 B RSV fmS/EHRSIEEER . (a)-(H): 1000 TCIDs, (E1)~102 TCIDs, (E6)754
BERE RSV BER4EBE 0~5 RIEEARKKEE PCR #MLERMAMF RSV BB S E; *= N FTAZHRRI—FLEE

4. ¥1ig

RSV J& AN FE A 51 A2 2240 )L™ 2T PRI GE RS Ge R a5 DL SRR 1] [2], REREFEAANE
JiLE 2R Y, HABEMBURRRBETR[3] [4] [5]o M2-1 A ZH RSV ZER A M2 JEH 5 —A
TR ARG S, 41 194aa [6] [7] [8]. M2-1 HH S5 HE A N, BRI E N P MREEGIE &1 L LK
IRVERZ A S A 5 RSV JE R B 455 [9] [10]0 KT M2-1, DA R 7t 32 B4 Fh A2 3 S 4% 07 T - M2-1
EASZEANBERE S PR GIFE SR LI BUISTERZ A S5 1 5 RSV R R K8 45 510] [11]
[12].

M2-1 #i iy % A% % P2 1 IRl F(transcription antitermination factor), &1 /EH BRI HA T
[HI[8]: 1) M2-1 A DA HE 5 s 742K mRNA )4 Bi(intragenic antitermination) 3= ZEARILIE M2-1 AF1E
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THEOLR, KIS =) 2K mRNA 177 5 B2 3E I s 2) M2-1 38 0] DL i 22 5 (1) 38 13 (polycistronic
readthrough), HIJRERBLAE M2-1 fF7ERITE LT, 5 8h RNA R& B pkid % 5 2% 1k 5(Gene-End  signal)4k
BREES

FATFA M2-1 FHEFE RSV BRI H b (ki &  EER, M M2-1 358 R IX W Hep-2 40 fiubk
Hep-2 2F5. i#jd RT-PCR %€ I i€ M2-1 FIRIE(E 1). &3d 20 &40/, qRT-PCR LK Western blot
ST 24 T 3), M2-1 U5 8w 36 IA KT o I B A0 O 22 DA R i it A K il 26 10 221, % BIL Hep-2 2F5
AR A A K E FR A Hep-2 (& 44 18] 5) IR RE A R BRI, A IUAIK Hep-2 2F5 4H A LL )5 4648 i
Pk Hep-2 HA T w1 R b . BRI Fm 528 )5, Hep-2 2F5 BRI CPE (4] 7. 1418), H RSV #
FR & & m T Hep-2, (H7E S M 82, Hep-2 408 A9 8 A% R & = T Hep-2 2F5 (1 9).

5. g5

gr b, AT PR DR i AR e 2R I8 M2-1 SR H 1) Hep-2 2F5 ik, fEH T RSV ek HA
SR RBUE, N RSV I PRI FEAE A1) 73 5 1 77 e Ak R BRE B = ) At ok

E&WE

AR FCIRAS T AR A BRI E (2016A020215001) « [ AR A H AR B 5L S P [ T H
(2018A030310401) LA A [H 5% H AR} 223k S 7 4 £ 42 (31900877) I BE Bl o
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