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Figure 1. Construction of mini-antigenomic cDNA and
its replication and translation processes.

1. ARBPEARIZI
Table 1. Primers used in this study

Primers Sequences(5'—3)

NP-F1 ~ GCTAGCATGTTGAGTCTATTCGACACATTCA

GTGC

NP-R1 CTCGAGCTAGTTGCTTCCGAATGCACTGAAC
AAATCATC

P-F2 GCTAGCATGGAAGACAATGTTCAAAACAATC
AAATC

P-R2 CTCGAGTTACTGGGAGCTGACATCCTCATTG
AACATG

L-F3 GCTAGCATGGACACCGAGTCCCACAGCGGCA
CAACAT

L-R3 CTCGAGTTAATCAATATCAAATTCATTATCAT
ATTCATAAC

etk B, R R REEMVA-TT4 4L T7
RNAZ G, 7EHEp-24iffirh i1 79&k%, *4HEp-2
YN = B 15 60%-80%5 , A3 MOTERNG 11k 7
MVA-T7, 1 hfai#tfr46Y, L Apx83T-PT1-
bPIV3-NPHIpx83T-PT1-bPIV3-P4%0.4 ug, px85T-
PT1-bPIV3-L 0.2 pg, pSC11-bPIV3-EGFP 2 pug,
jetPRIME#E YLk #]6 pL, 37 °C. 5% CO, %55,
O3 T AL L5 48 W72 WgE906, RIE, R
AN [F) 5] s P 4 B Bk 2% QL BSR T7/54H i 4 74K
K, FURIFE YRR A AR, YR 24
48 72 hiEEH .
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2. BRI EBSR T7/54EER KM B S 5 E FLH

Table 2. Minigenome was rescued by co-transfecting helper and minigenome plasmids into BSR T7/5 cells

Group Plasmid/ug Transfection
px83T-PT1-bPIV3-NP  px8ST-PT1-bPIV3-P  px83T-PTI-bPIV3-L  pSC11-bPIV3-EGFP  reagents/uL

Experimental group 0.4 0.4 0.2 2.0 4.0

Control groups 1 - 0.4 0.2 2.0 4.0

Control groups 2 0.4 - 0.2 2.0 4.0

Control groups 3 0.4 0.4 - 2.0 4.0

3. TRIZMHBIFRATLERBSR T7/540 AR KB £ F4H
Table 3. Minigenome was rescued by co-transfecting different amount of helper plasmids and minigenome plasmids
into BSR T7/5 cells

px83T-PT1-bPIV3-L

Transfection reagents/uL
pSCI11-bPIV3-EGFP

Plasmid/pg
Group
px83T-PT1-bPIV3-NP  px83T-PT1-bPIV3-P
A 0.4 0.4 0.2
0.8 0.4 3.0
C 1.0 0.5 5.0

3.0 8.0
3.0 14.4
3.0 19.0

2 HRAGA

2.1 BRI R B X E
HiNhe 1 MXho 1 43 5 3§ P px83T-PT1-
bPIV3-NP., px83T-PT1-bPIV3-PHlpx83T-PT1-
bPIV3-L, A5 5HUHARRR H 0450 (#2),
bp 1 2 3 M  bp

15000
7500

5000

2500

1000

2. [FEHipx83T-PT1-bPIV3-NP. px85T-PT1-bPIV3-
PHNpx85T-PT1-bPIV3-LEVES & E

Figure 2. The plasmids of px83T-PT1-bPIV3-N,
px83T-PT1-bPIV3-P and px83T-PT1-bPIV3-L
identified by restriction endonuclease analysis with
Nhe I and Xho I . lane 1: px83T-PT1-bPIV3-L; lane 2:
px83T-PT1-bPIV3-NP; lane 3: px83T-PT1-bPIV3-P;
M: DL 15000 marker.

2.2 AR HIERHEHFRRELEE

pSC11-bPIV3-EGFP%ZBamH 1 FSac 1 X
B, FRAE—2K1217 bplf) &5 Fll— 253136 bp 5%
W, HIUIAERR(E3),
2.3 BB FRIA T

PIBSR T7/540 AR BAPE X IR, px83T-PT1-
bPIV3-NP, px83T-PT1-bPIV3-PHlpx83T-PT1-
bPIV3-Lor %Y BSR T7/54flJ5 , Western
blot/ AT H IR FRIR GO, 73 HIFERZI57 . 66,
246 kDalb AN B 45 S v 457 (Kl 4), K/ Tl
EH TR, MR RRBSR T7/541
it 22 g v U A X RE AR AR . SRIA3 AR
5 B FURLZEBSR T7/5 40 il v ] LAAT 3 i 2R3k ™
Y,
2.4 BPIV3fRIE I H: A RHE R

B, H4Tpx88T-PT1-bPIV3-NP, px83T-
PT1-bPIV3-P. px83T-PTI1-bPIV3-LHIpSCI11-
bPIV3-EGFPIY Sk AL Y BSR T7/540/d, 45T
BEYLIS 12, 24, 36, 48 hiEfT9 6 MEL, 24 h
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bp
15000

7500
5000

3136 bp 2500

1217 bp
1000

250

& 3. pSC11-bPIV3-EGFPEEIL E

The plasmid of pSC11-bPIV3-EGFP
identified by restriction endonuclease analysis. lane 1:
pSC11-bPIV3-EGFP digested by BamH I and Sac I ;
M: DL 15000 marker.

Figure 3.

IR B, AR, 48 hif A BT
o, ARSI PO R IA SR R, X IR AR
AT— RT3 MR E DO E(ES)

WS, HHEp-24iIFEEFMVA-T7)G, gy

& 5. 4kt

1 2 ' 3 4 «Da
—— — 246

— 66
R, =37

4. Western blot43#Tpx83T-PT1-bPIV3-NP. px85T-
PT1-bPIV3-PFIpx86T-PT1-bPIV3-L

Figure 4. The expression of helper plasmids px85T-
PT1-bPIV3-NP, px83T-PT1-bPIV3-P and px83T-PT1-
bPIV3-L identified by Western blot. 1: BSR T7/5 cells
transfected with px83T-PT1-bPIV3-NP; 2: BSR T7/5
cells transfected with px86T-PT1-bPIV3-P; 3: BSR
T7/5 cells transfected with px86T-PT1-bPIV3-L; 4:
BSR T7/5 cells (negative control).

px83T-PT1-bPIV3-NP, px83T-PT1-bPIV3-P,
px83T-PT1-bPIV3-LAIpSC11-bPIV3-EGFP Y™
ki, FEYYJE48 hRI72 Witk f 5o e, HIReulzs
L HOt(#6)

ZBSR T7/53 K2 F K 25 (NIKON ECLIPSE TE 2000-Sx100)

Figure 5. Minigenome rescued by co-transfected helper plasmids and minigenome plasmids (NIKON ECLIPSE TE

2000-Sx100). A: minigenome rescued by co-transfected plasmids at 24 hours; B: representative of three different
negative control groups at 24 hours; C: minigenome rescued by co-transfected plasmids at 48 hours; D: representative

of three different negative control groups at 48 hours.

actamicro@im.ac.cn
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& 6. 4FHRIIE4E LHEp-240BEIR K B B E A (NIKON ECLIPSE TE 2000-Sx100)

Figure 6. Minigenome rescued by co-transfected helper plasmids and minigenome plasmids (NIKON ECLIPSE TE
2000-Sx100). A: minigenome rescued by co-transfected plasmids at 48 hours; B: minigenome rescued by co-
transfected plasmids at 72 hours.

Wi, DA IE] L) ol B BTk % S« BSR - #a#y, Hrhpx83T-PT1-bPIV3-NP : px83T-PT1-
T7/5400, Bl TR Y524, 48, 72 hilf475¢)t  bPIV3-P : px83T-PT1-bPIV3-L=2 : 1 : 7.541 /Y%
WEE, 48 hiSTEIEHER, 72 hitf, ZEEE A ZAEEI Tt (E7),

24h
(A)

B

©

7. FEIE B FRAFEBSR T7/5#R KB E E2H(NIKON ECLIPSE TE 2000-Sx100)
Figure 7. Minigenome rescued by co-transfected different amount of helper plasmids and minigenome plasmids
(NIKON ECLIPSE TE 2000-Sx100).
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3 sk

BPIV 3 5 5% A i) 55 R 22 B BER N A 7
—#, UM% E N 24 & (Ribonucleoprotein
complex, RNP)YWENRNAGMAIHAR"", 1Ei3
R, RGBETES I AL 2 S RRTT
FEPI P ) 5 i PR SF I 41, Bl gene-start (GS)fR 5
L/ 2 R R R fk s gene-end (GE)F 551 %,
e FE A mRNA . mRNAE R B A AR,
G R TR 1 . TERH S HEAT A R 2H & I B B
77 A AR i A v T A s 3 PR A A SR AR
PRIAALBEAR A UK 1 1 BERNA, RNAFE 5% 4
I BEER RN SR 5 il AR 1 5 A 2R 1 42 ORI 1Y)
S BERIURL

FEZR SCHT A EE A S R S DR Al ook vhr S BE 1Y
FERC el AR S N EGFP T UG, RIS I 4]
kL ] $E LB PV 3 1F B it A s & [ 4 (Mini -
antigenome)JcDNARER , L T75: % J5 7 A A
FEBPIV3 leader/7 41 fltrailer )3 41) 19 7 B L Y 3
(K 2H (Mini-genome), 5K [E 5 R OBt
H: #% f#(Chloramphenicol acetyltransferase, CAT)%]
HHEE, EGFPRYSR RN U2 il IAEA IR AR A i)
AP TR B AR IA

B, FRATFABSR T7/54MM42HET7 RNAK
B, A S A IR 95 75 PR K B R Y LA
(px83T-PT1-bPIV3-NP : px83T-PT1-bPIV3-
P : px83T-PT1-bPIV3-L=2 : 2 : 1) A7 3L K40
PR, DABA o Tl 35 PR 20 G 5 S T A 5 3
PEo FRATLAROARL L PR 40 B 5 i B e 3k ok 2
PePRPOGIIE N, FEgE T PR, RIS T
/DLt B BORLA X RRZH , 25 s HOA 3
BB R S AEAE, A REWESBIEGFPRYRTL, &4
TRABIR M BHOE, —Ir B HINP . PHILAPERL
T L PR AH X S A AT Y, 53— T U 15 B ol 2 e
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Bl JoRL 1) LE 1) B8 PR AR, 4 px8ST-PT1-
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PRROHCR . 34, el Yk ERE N
SRTPRROSCR = AR . FAT Tt mT L) % B
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BRI B PRRUIT NP | PRILER (110 7 B PR R
R, [HZE, RATIEITBPIVIRLH L R 24 (144
HEEBE N THERNSEHEBPIVIAEK
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BRI E T RET TR FREERGEN
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Construction and rescue of the minigenome of bovine parainfluenza
virus type 3 based on T7 promoter expression system

Nan Jiang, Yanpeng Zheng , Guiyun Jiang, Wei Zhang, Yueying Jiao, Yuanhui Fu,
Xianglei Peng, Jinsheng He
College of Life Sciences and Bioengineering, Beijing Jiaotong University, Beijing 100044, China

Abstract: [Objective] To establish a T7 promoter based reverse genetics system competent for the rescue of bovine
parainfluenza virus type 3 (BPIV3). [Methods] We constructed three helper plasmids of px83T-PT1-bPIV3-NP,
px83T-PT1-bPIV3-P and px83T-PT1-bPIV3-L and one minigenome plasmid of pSC11-bPIV3-EGFP containing open
reading frame (ORF) of the enhanced green fluorescent protein (EGFP) and cis-acting elements including BPIV3
leader region, gene start (GS), gene end (GE) and trailer region. All these plasmids are under the control of T7
promoter and identified by restriction endonuclease analysis. We rescued the pSC11-bPIV3-EGFP by two different
methods. Then, we observed the fluorescence expression over time with fluorescence microscopy. [Results] We
successfully constructed a reverse genetic system based 4 plasmids under the control of T7 promoter and finished the
rescue operation to the minigenome of BPIV3. [Conclusion] This system can be further applied to investigate the

function of BPIV3 genome by deletion and mutation of its genes.
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