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Abstract: Partial overlapping primers were designed based on the severe acute respiratory syndrome
coronavirus (SARS-CoV) sars7a gene and were chemically synthesized. The sars7a gene fragment was
obtained by two-round of PCR and this fragment was used as template for a further round of PCR by
using a pair of primers to introduce Kozak sequence and to delete the stop codon. The mammalian cell
expression vector for Sars7a and enhanced green fluorescent protein (EGFP) fusion protein was
generated by inserting the PCR product into pEGFP-N1 vector, with sars7a gene upstream to EGFP.
gene. K562 cells were transfected by the expression vector and the green fluorescence of EGFP could be
detected with flow cytometry and confocal microscopy, indicating the expression of Sars7a-EGFP
fusion protein. This fusion protein was distributed in the whole cells, which suggested that Sars7a was
probable a cytosolic protein rather than a membrane protein. Besides, the expression of Sars7a had no
significant effect on the apoptotic cell death of K562 cells.
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R ES., BECH 30 £4 SARS-Cov 7 Bk
FIEE PR AR SE Rl R, HGRAS I K B 8UE BRI REED
Bt EME RES T BRYSHIY, thg —2E
AEBEZRBRESY, Hh—BEANIRET
BB RAEC™, B A DB KR RN E AR
HTheE L E, RAXLEHEEHR (putative
protein) HIFF3I| 5 Fra 241 & S # LALLM, Sars7a

(X ¥R ORF8 8 X4 Bl & Hh— AN DR AN E
EA™, A THIR Sars7a HE M EDhEE DL R H
AN, BRITESEERSE SR EBERN
(PCR), FINHEE sars7a BEH, H5HERIGE
®NXEH (EGFP) EF@&, #E Sars7a-EGFP
REEEAREES, RIEHAFEN K562 A5,
Sars7a -EGFP & E B3 Btk %Eix, LLEGFP 1)
B RS ER A AFRE, 27T SarsTa EH AN YA
F A R 0k AL R T A R A T R e .

1 #Hfes ik

1.1 ##4

KA DHSoM B Novagen AF]; HALRIE
# 1k pEGFP-N1 48 ClonTech; HLA-A*0201 5
EGFP @& & AR 1A 1k pEGFP-A0201 A ALK =
g, BR&IMENLIEE EcoR 1401 BamH 1. T4 DNA
EM. 5{RH DeepVent DNA Taq K ARSI N
% [E New England Biolabs 7= #; QIAquick Gel
Extraction Kit. QIAprep Spin Miniprep Kit 1 Qiagen
Plasmid Midi Kit 4EE QIAGEN AF]F=f; Bifk
% (propidium iodide). 7-BEWLEHE D

(7-aminoactinomycin D, 7-AAD) ¥ B Sigma 2

A]; RPMI-1640 ¥R R4 M (FBS) HEHE
Gibco /= &f; Annexin-V-PE 4 Pharmingen 7= o
1.2 sars7a SI¥M&it

£/ Urbani ¥k SARS-Cov cDNA 4 F551|¥% it
19, FMA5I1Yh LI (Bioasia) A ® & Bl
SIYFHII

P1: S'atgaaaattattctcticctgacattgattgtatttacatctigegagetatatcact
atcaggagtgtgtiagaggtacgactgtactactaaaagaaccttgeccatcagg3'

P2: 5'caagcaaaagcaaagtgtgtgctagtgcaagitagigcaaatitattgicagea
agagggtgaaatggtgaattgeectegtatgttectgatgggeaaggticttitagl'

P3: 5'gcacacactitgettttgettgtgetgacggtactegacatacctatcagetgegtg
Caagatcagtttcaccaaaacttttcatcagacaagaggaggttcaacaagag3’

P4: S'tcattctgtetttctettaatggtgaagcaaagtattaaaaatactagagecageaa
caatgagaaaaagtggcgagtagagetcttgttgaacctectetgtetg3d'

P5: S'actagaattcgecaccatgaaaattatictettectgacattgattg3'

P6: S'atctggtaccgtttctgtetttctettaatggtgaagea3’

13 PCR¥ ¥ sars7a BB RHT[E
K Y sars7a HE, FTHIT=4 PCR. F—1

2 R PCR R %: 3141 P1+P2 A1 P3+P4, AHNHEAR;
% "% PCR LIS —% 2 1 PCR F=¥ iR, 5140
# P1+P4; =% PCR UL —# PCR 7= iR,
31914 PS+P6. =% PCR RN &M4Yk: PCR &
MAE 50 pL SRR AT, RN FM4HTE 94°CREME
2 min J5 FFUETERR, )5 94°C T 30s, SSTCIRBK
30s, 72°CiEfH 30s, 3L 30 MERE, T 72°CiEm
10 min. 3 =% PCR F=#JLL EcoR 1+ Kpn 1 LAY
F UL QIAquick Gel Extraction Kit MEER: Bl , &5
pEGFP-N1 (EcoR I+Kpn 1 B E§Y)) 7E 16°CiEHE 16
h G, ¥4 E coli DHS oS S 40, CARRZSARIE
AT PIREUTR, VIR ERIMNRE
B #y# 1L+, QlAprep Spin Miniprep Kit /N & 1l & i
¥, UL ABI 377 DNA B sh¥ll FH il 58 5 & /92 5
F| (f Takara A& E). EWFEHIE K FURLTE
DHSa ¥ 1%, LB AN MR IAFE (Qiagen
Plasmid Midi Kit) KEHl& AT ZELHAE K.
1.4 K562 fHRRIEFFNER L

ANt ait G w A bk KS62 4 (A
o [ g RIS SRR 0) LAS 10% FBS 1) RPMI
-1640 #£5E9 (I 100x10° U/L #H B E R 100mg/L
HEE) £ 37°CHK 5% CO, KBALIE R h 3R,
£ 3 d R —k. BYHT 2d UL 1x10>/mL 40 fuds:f,
LR R NARECA 1x10° Fikl DNA HEX
3ug, LMEE Amaxa 2w K K562 4 M4 A% Fr 4
A& (Cell line Nucleofector Kit V) 41 fud 3% 4u
1% (Nucleofetor Device), FH & HIRAL I LR T
RIEHEHE A, HREHARE 24 FLRSE
7% 5h A1 24 h 7§71 EGFP &i&KF,
1.5 SRS

LW ERE L KS62 4/, FET-40 M CLREfL
WEE4 e (PHME) HEBR, UL Becton Dickinson 2]
B9 2 40 g AX FACSCalibur F1 3 /4 CellQuest 3REX S
BORHAT 0T BRI A assnm WG, T Aszonm R M
EGFP %5t . BT Wl € #RZEAH R (0 8% 2 kAT,
AN 10000 MRS EL
1.6 BAHBERRIENE

WFEEYL) KS62 MM7E 24 FLIR X555 24 h )5,

CEOKEEN, AR TRI L, UL

FEE B (High Speed Confocal Microscope, Perkin
Elmer) BEATIMEE, WA A hagsom B, 40 ML=
BRI LA CCD JfR, HUMER () Bait.
1.7 RAT SR

ELWELA M, UL Annexin-V-PE #l1 7-AAD #:
EoPTHRAT . SICHMLL 7-AAD Ftt, (FHIE)
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HEER, DA R EGHEAT 2047
18 E£MERFESIH
LA SignalP!" ( 4t http://www.cbs.dtu.dk/servi-
ces/SignalP/) 7T 7ERIE S AKF3], LI Tmpred
(M 1k http: //www.ch.embnet.org/software/TMPRED
_form.html) % EESHEX .

2 #X

2.1 sars7a ZEFA By R T ENSE
HR 4% Sars-Cov sars7a FF¥|“E 1+ — &5 54 7
FIESRN5IY (B 1. HE55L314 PPz &
P3-P4 Jr HIBCHT BEAT % PCR, 553 18t 5T
KAy (£7200 bp) AHFFH DNA HBt. [EGx—4
KB fEASE 4 PCR B4R, FELL P1+P4 A3 (4
BTY %, BB SHBAAD (370 bp) MEFHH B,
B 370 bp i BEAE A4, $HITH =% PCR 2 ¥,
LI AT Kozak FF 51 & b B £ 1 %5 55 (1) — %t 3] 4y
(P5+P6) ¥ 1 sars7a 3£F, F=H1%] 400 bp. %}
Bt EcoR 1 Kpn | WEE) G, 5 pEGFP-N1 # 4k
EfE, HAL KA 8 DHSo, BEEUEAL H8 ok,
SHUIEERHEEATG KADRAER B (B
2), DNA FF3\ 53t 2R 88, K1Y sars7a BREFEH S
R SARS-CoV Urbani $kH1% B3 ML X 5|58
2—3, HiEFH (B Kozak 5] CEHES
pEGFP-N1, {iiF EGFP ZE[F Y bie, HiEE LS
EGFP A —%, RBMFILHAFF S pEGFP-sars

Pl iF'E

AT <
Fl
st iRy P2 sipcry T
Pl k3 L% :
e oy
«— (ST ) Tl ) .
; 2nd PCR| T e P
i '\,T":' LA
\ ) o
—= LI
3rd PCR b o -
EcoR 1 ~_ Kol =
T~ EcoRI-Kpnl
Ligation

Asel

HEVTK >
poly & PEGFP-sarsTa

P 1 PCR ¥ sars7a 35 R R ik & (ki E
Fig.1 PCR amplification of sars7a gene and construction of
the expression vector

Bl 2 $=%PCRY Y sars7e EH K B R H &
Fig.2 Third round PCR amplification of sars7a gene
113, 200 bp DNA ladder; 2, Third round PCR product;4, Recombinant
plasmid cut with EcoRI+ Kpnl.

Ta ([ 1), %EMEECHE GenBank Bid, &3

5 AY444813.

2.2 Sars7a-EGFP @& EBE K562 AEE LS
A 40 A A S B LR B I &6 pEGFP-

sars7a ¥ A\ K562 41 g, i it X} EGFP £ (5 35 % (194

A 114%

B 60.36%

Events
Events
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EGFP flucrescence EGFP fluorescence
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B3 % pEGFP-sars7a #{k 8 K562 41 Ml % ik EGFP 4
BRI T

Fig.3  Analysis of the expression levels of EGFP fluorescence
in K562 cells transfected with pEGFP-sars7a vector

Numbers are the percentages of EGFP positive cells (M1) in live cells. Data

represent one of three independent experiments. Panels A, B, C were 5 h

and D, E, F 24 h. A/D, control; B/E, pEGFP-N1; C/F, pEGFP-sars7a.
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K, Sars7a-EGFP M EARIEHSEE 5 h
24 h 491K 35%H 32%, BERHE)EK A K,
T A #H 44 pEGFP-N1 IR 5 h 124 h &%
WL K 60%F 75%, BEFA) ZEK K ik KF
HEER (B 3),

H 5347 Sars7a-EGFP R 40 AR A, LAILR A&
BHENRZER KT ARFIE. RPZBEER
EXEBEARF A TENAR, BEREKFR
ERARS T ORI RZT REEERREK
& CERE 40): 1E XTI EGFP NIE 5o
HTEANMER CERE 4B), RELAMMRTATAT
RN CERE 4A). ENHE, RiET KS62 HAR
) HLA-A*0201-EGFP @& & A F B9 T4 iR
e/ REEETA CERE 4D).

2.3 Fi% Sars7a-EGFP & ER M KS62 AT

S

£ pEGFP-sars7a ¥ % K562 48/ 24h 5, LA
Annexin-V-PE R 3 T A RB T A . 5G40
MEREATE 6%, HETH & pEGFP-N1 H
pEGFP-sars7a (] K562 ZHARMAT-E 5 HIh 53%H
43% (FE 5). #—5 %} EGFP &5 Gt
I MR TR 2 B 54T, SR B IXEETH
MEEE S T EGFP R, it &KL EGFP
B} Sars7a-EGFP @& & A M4 R T- K BAR,
BRI, 298 9%M 6% (B 6).

128
32

3
™
(9]

Events
Events
Events

(=
10° 10" 1 10°
Annexin Annexin

B 5 %% pEGFP-sars7a 44 K562 40 MU T KP4

Fig.5 Analysis of apoptotic levels in K562 cells transfected
with pEGFP-sars7a vector

Numbers are the percentages of apoptotic cells with dead cells excluded by

7-AAD staining. Data represent one of three independent experiments. A,

control; B, pEGFP-N1; C, pEGFP-sars7a.

24 Sars7a £PERESW

Signalp 2 #7# B Sars 7a f] N-35 7775 AT B (1
SHKFFI(1-15), T™M pred 247 BFE5 99-117 4
HERIBS X .
3 e

Sars7a ( X# X4 #1 ORF8) /& SARS-CoV HH

o
10 ot 1 e

S1A 72.00% e1g

M1
—

Events
Events

0

a = = <~ Cy =
10° 100 100 10° 10 10° 100 100 10° 10*
Annexin V-PE Annexin V-PE

s .
=lc 49.94% 1D 9.38%
—_ 0w W
= g
k &
S0 100 107 100 10t Slo° 100 100 10° 10
Annexin V-PE Annexin V-PE

B 6 #% pEGFP-sars7a {4 K562 4+ EGFP M
EGFP" 41 L T /K P LLER

Fig6 Analysis of apoptotic levels in K562 cells transfected

with pEGFP-sars7a vector

Numbers are the percentages of apoptotic cells. Data represent one of three

independent experiments. A/B, pEGFP-N1; C/D, pEGFP-sars7a. A/D,

EGFP ™ cells; B/C, EGFP" cells.

A — TR R MM ERAY, & Vero #
M RIEH] SARS-CoV fJ mRNA A &) il B 4 15
sars7a F sars8b (X5 8, ORF11) M F A (2.5kb)
W, SEXER A TR R R R, HE)
HArhIEERFZEAREWEREIEE. £Y9ER
240K B, Sars7a B 122 MEEMAK®, N-
MARENESK (1-15), FEE—MEBENERE
X (99-117), RATREN—ANEEA. Marra P!
R, sars7a K I RREQ, REEEMAR, H
N-55 88 [ F R R/ R 3Rk s W, B T 40 A At s
REPRERT. RITETHHMEEEBRES PCR,
KB sars7a FEREWEX LK, HRIHHE Sars-
7a-EGFP @& B A AL A RRIE Bk, LIZE
RGEANRETRT sars7Ta EEZARBERIER
HRIEF=YIHI T 5E 47 - M Sars7a-EGFP & K562
MPF HREERE, ZREEAIHTENSR
F, MAZEEEMSARFE, R ZEONBE
BRI ARBEREFSERMNEARSIAANR
M; BFARREANRMN, ZEAMNEBBEX AFER
AEAEYRE, X% SarsTa HIEMBE AT E T HE 2
—MMREXER. X—EREEYFERE%EFTNE
Marra ZCHERIN 1 RV H A A — 2 ST
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EOREREAR. R —RNE, NZEOEHAR
BXOMEREE—REKE, BT 5 THEANARE
%, HERXTA R DREREERM.

G ARE R TR LR, — &R
T®E2-3d FINEEREAGERIL, oA FHH AW
Y ML FE R REHATE LR, BEANPIERES
MTAREREKTFHERE, BAKB T HRYE
¥8. Sars7a-EGFP IS EH BT 5 h IFHER
15, {BFE 24 h [ RBHMARE, FHERERM
RIENKFB B30 EGFP K, XFHE 5 EGFP
B N-SmB A& I sME & BB AR i, &A%
STZEARESHMMAT-HX R, Kk Sars7a-EGF
P B9 40 M 98 /K P Rk iX EGFP IS L B B 2
Hl, BEA Sars7a XTHIRT- L B M. © x4
HEeThRERIZEMEB# — P, i, AL
BT EERESME, ZRE KBTS RIE SarsTa,
EEAURIAHBMRERT (RREXLHWEW), B
Al EZ AR R ITRIE.

M2, BRATHTHHI R Sars7a-EGFP & E A1)
W FLh M R R IE A, VIPRRA CHIEEE
H, EAJRRE—MHREERD, FHEH4MAE T
BREm, X R A — BT SarsTa FITHEEIT T
Hat,
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Fig 4 Laserscanning confocal microscopy analysis of the green fluorescence distribution in pEGFEP-sars7atransfected K362 cells
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Fig.4 293 cells infected by recombinant virus Fig. 5 TFA résults ol immuned niouse sera
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