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Abstract: The viral RNAs were isolated from the infected Vero-E6 cells, then the templates were
produced by reverse transcription reaction.Two pairs of primers were used to amplify the 5'-ends of
four strains of SARS—associated coronavirus(SARS-CoV)by RACE,cDNA fragments with the length of
about 420 bp were amplified. The fragments were then purified and sequenced. The sequences of 5’
-UTRs of SARS -CoV isolated in China were the same as those isolated in other countries and regions,
such as Tor2 strain, Urbani strain, HKU-Sul0 strain, CUHK-W1 strain, SIN2500 strain and SIN2677
strain. The secondary structures formed by 5’'-UTRs of all known SARS-CoV were almost identical, but
significantly different from other known non-SARS coronaviruses. Sequence analysis indicated that the
conserved core sequence(5'-CUAAAC-3") of transcription regulating sequence in some coronaviruses
was about - 197 nt upstream from the start codon.
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B SARS FBH AN 5> B F 4 Bk SARS-CoV, fE5ERK
THIBHSEEZED, XX 4 BREEEE S
SmAEgm b X BN BT TR E R b, S EAb
SARS-CoV HIRI/H/IHAT T LK.

1 ##tEF*

IR ¢ &)

4 ¥k SARS-CoV (GZO1 #k. BJO1 Bk. BJO2
Bk BIO3 BK) sy BIA T MAILE SARS B35 A
LAFBMR TP EBT, ¥ RATHEDY. RNeasy
Mini Kit . PCR Purification Kit 1 Gel Extraction Kit
¥J 4 Qiagen 22 T kh.5’ RACE Kit 4 Roche 2 ]
P &b, T easy Vector Kit - FR&EIE AN IEEE A
Promega 2 7] 7= o
1.2 S|g&it5&/K

F|F DNAStar ®F55&it514 S51L: 5/
-AGGCAGGACATGGCATTTTCACTA-3' . 52L: 5
" .-TGACCACCGGCTCCCTTATTACC-3' #53L:
5' -CTAGACCACAAGTGCCATTTTT-3' . 3|#h
=HuEEEYATERK.
1.3 fREZERAYIZELFN RT-PCR KK

S FIEX 4 Bk SARS-CoV B[ Vero-E6 4 1,
Frefifmar s, WE Al R g5 iG R AW 210
pL, S &R U B IR EUE RNA. 47 AEL SuL
& RNA, Ak 20pl BIRERRNARR, 55CRMN
70min , RJ5 65°CZEM 10min. 4i{LfE ¥ cDNA %
K BEAVER T 37°C XN 30 min. 5 HBL S uL
ImE cDNA, #|H oligo dT-anchor primer 15|47 52L
HATE—K PCR 38, RMNEMH: 94CHIEH
3min, #KJ5 94°CAEtE 15s, 54°CiR/K 30s, 72°CEE
i 40s, BEAT 10 NMEFS: BT 94°CA&H: 15s, 55°C
1B K 30s, 72°CEEfH 40s, BE1T 4 MER; 94°CEEM

15s, 55°CiB:k 30s, 72°CEHEf# 60s, 1T S MEIF; -

94°CAEYE 155, 55°CiB:k 30s, 72°CHEAH 120s, 1T
6 MEH; 94°CAEME 15s, 55°CiBK 30s, 72°CHEfH
140s, BHT 7 AMEH: &G T 72°CEEM 10 min, 4
CTHNRF. 7 HEE—IX PCR 187/ %) 1uL, F
A anchor primer 159 53L #4725 — /X PCR ¥ 3§,
BN A BRGR KR R 61°CHh, HAth R AFRIZE—
X PCR X N AH[E.
14 PCR ¥ &K B HIEIEFFTINE

FOE U EIHAT PCR ¥ 3856 73 B 4k A
HEHERE. B ENA ABI PRISM™3100
Genetic Analyzer, R MiXj7f BigDye™ Terminator
Cycle Sequencing v2.0

1.5 ZHBEFII SR LR

S DNAStar SF4YKEXT 4 BRE S5’ IR
430 nt LAWK BERBRFHBIT OV, SEAA R
FIATHE, FHH A GeneQuest #At, &&itEW
HEBI T RS, LHIHIITIERIEX —REH4.

2 #X

2.1 4 ¥k SARS-CoVS' KimFFIMES S

BT SARS-CoV ERAM S’ KinABHEWTFLE
UL R AE GG K & FE L — 4k 4644, 7F RT-PCR i #2
PR BN cDNA 3’ R PolyA, {EF3E4A 5’
SRPES R E W E 2. T 2 ¥k PCR 2> H13k74E 4
PESARS CoV HEMMS' %430 nt EH KA ER,
MWFERSLE 1 Q70nt FFFIKRER ). FHH
4 Bk SARS-CoV EHA 5' ¥mIkgmtaX bR & A i
JINBEARS, JLFRFE BB ER R4S
¥3, ¥183i% 4 Bk SARS-CoV HHM 5' HRIEMILKX
thgkase, HKBAAN 270 nt £ 4. EIEBKH
T RNA ) RNA ZRERIEFE T L - 197 nt
BHEERHAFARHERREZORTFS 5
-CUAAAC-3' .

2.2 SARS-Cov #FE4H 5’ imIELRAIXFHIAY ELEL

ST

B4y BRI A Bk SARS-CoV HEA S HIEgmig
MIFF SmeER. E£H, FmgmEEEHEER
A X FrifiE i) SARS-CoV R H A FFIBHT ELE,
SRME 1. 5850 4 Bk SARS-CoV EHEA S’ i
HER—RSEME5EER Ubani Bk, ME KK
TOR2 £k A& # A HKU-W1.CUHK-Sul0 ¥k LA & 5
O3k SIN2500 #k. SIN2677 #k. SIN2679 k.
SIN2774 #k#E=E—3, MH 5' WEXRET
(transcription regulating sequence, TRS)¥Y 7£ fT 45 2%
¥ LU - 197 nt, FESS S’ Kigy 70 nt, EHMX
T RAIY 17 nt EESEr k.

HHEAN KRR S’ SHRAERIBX T
4R KA: SARS- CoV HE AWM — KL 5 N IRIR
# (Human coronavirus) ~ #F 7 IR % B (Bovine
coronavirus) « % K A& Bt TR B K TR B (Avian
infectious bronchitis virus) Y% 3 BRI5TR B (Porcine
epidemic diarrhea coronavirus). BRAT2JR B (Murine
hepatitis virus) ¥ 3& 1& 34 ¥ B B % Wi 8 (Porcine
transmissble gastroenteritis virus){EfE B ZFWIER]. [E
B S BR T ARIA TR TRS AR FFFAEN A Bt
R ERNE 1, SARS-CoV FHFHMIIZ MR FIFF
FAX AL B S E SRR B E — e =5
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GZzol CTTTNATATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAQGAACTTTAAAATCTG
B0l  CT ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGG AACTTTAAAATCTG

BIO2 ATATTAGGTTITTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAQGAACTTTAAAATCTG

BJ03 CIT  ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGQGAACTTTAAAATCTG
SIN2500 TATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGQGAACTTTAAAATCTG
SIN2677 TATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGQGAACTTTAAAATCTG
SIN2679 TATATTAGGTTYTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGGAACTTTAAAATCTG
SIN2774 TATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCHCTAAAGGAACTTTAAAATCTG
Tor2 CI‘ACCCAGGAAAAGCCAACCAACCFCGATCTC’ITGTAGATC]“GAACTTI‘AAAATC]‘G
Urbani ATATTAGGTTITTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTCTAAAGQGAACTTTAAAATCTG
CUHK-W1 - CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGGAACTTTAAAATCTG
CUHK-Sul0 CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTTCTICTAAAGGAACTTTAAAATCTG

100 110 120 130 140 150 160 170 180
GZol

TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAACAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG

BlO1 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG

BJO2 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTITACTGTCGTTGACAAGAAACGAGTAACTCG

BJO3 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTITACTGTCGTTGACAAGAAACGAGTAACTCG

SIN2500 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
SIN2677 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
SIN2679 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
SIN2774 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
Tor2 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
Urbani TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG
CUHK-W1 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTITACTGTCGTTGACAAGAAACGAGTAACTCG
CUHK-Sul0 TGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTACGCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCG

190 200 210 220 230 240 250 260 270
GZo1 TTCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
BJO1 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
BIO2 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
BJO3 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTITCGTCCGGGTGTGACCGAAAGGTAAG
SIN2500 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATC ATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
SIN2677 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
SIN2679 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
SIN2774 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
Tor2 TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG
Urbani

TCCCTCTTCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTCGTCCGGGTGTGACCGAAAGGTAAG

B 1 Bk SARS-CoV ZERNA 5" MmIkmBXF5|thE
MHERTHERR, TEITEIBEELRTFS, TURKRFRETF LHOR QLT
Fig.1 Comparison of 5’ end UTR of SARS-CoV

Different bases are shaded; conserved core sequence of transcription regulating sequence are boxed; reverse complement sequence upstream of the conserved

core sequence of transcription regulating sequence are underlined.
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x1 AREEEFEA S 3% TRS #ZORT X FFIFRX AL E
B S 1a) B AN RS B R 4 AR

Table 1 The position of TRS conserved core sequence and

base composition of the reverse complement

sequence upstream of the conserved core sequence in

5’ end of coronavirus

The position of Base composition of the reverse
Strain TRS complement

conserved core  sequence upstream of the conserved

sequence core sequence

GZ01 - 197 5’ -GAUCUCUUGUAGAUC-3’
BJO1 -197 5" -GAUCUCUUGUAGAUC-3’
BIOZ -197 5' -GAUCUCUUGUAGAUC-3’
BJO3 - 197 5' -GAUCUCUUGUAGAUC-3’
SIN2500 - 197 5" -GAUCUCUUGUAGAUC-3’
SIN2677 - 197 5" -GAUCUCUUGUAGAUC-3’
SIN2679 - 197 5" -GAUCUCUUGUAGAUC-3'
SIN2774 - 197 5' -GAUCUCUUGUAGAUC-3'
CUHK-W1 -197 5' -GAUCUCUUGUAGAUC-3'
CUHK-SulQ - 197 5' -GAUCUCUUGUAGAUC-3’
Tor2 - 197 5" -GAUCUCUUGUAGAUC-3’
Urbani - 197 5" -GAUCUCUUGUAGAUC-3’
HCV 229E - 220 5' -UAGACUUUGUGUCUA-3’
BCV Mebus - 141 5' -GAUCUCUUGUUAGAUC-3'
PEDV CV-777 -227 S’ -UAGACCUUGUCUA-3’
MHYV A-59 - 139 5' -AAACUCUUGUAGUUU-3'
PTGV Purdue - 216 5' -CUAGCCUUGUGCUAG-3’

HCV, Human coronavirus, BCV, Bovine coronavirus, PEDV, Porcine
epidemic diarrhea coronavirus; MHV: Murine hepatitis virus, PTGV,
Porcine transmissible gastroenteritis virus. Reverse complement sequence
are black.

23 FBRHEBEEAS HIERBR-RERST

FIH GeneQuest 3k, & HHE LB TR
ﬁ,%ﬁﬁﬁ%%4ﬁ&m&®V§®ms’m$
GIDX —REH. B2 ERER: 4 RBEEREHN
ﬁTﬁ%&ﬁ%M geEty, BERZEE—H, I
gt 5 H A E ZK R X B IE /Y9 SARS CoV K40

WAEMIDX — R EAME, 5% EER
REEERAEMtLERAE. B7 50 ot 24 ,E
R I R R AT B R — B . 298 15 nt
HRRE) “ZEIREEHY 7,

3 it

BT SAIpE B ERR R 4 3 N IREF, 1
BENERER. FRRRE. BERERERS.
RAF R AR R B 2RSS, TEFHEA

(A)

A" G=u
(B) s
o
1
¢
A A -Gy
}')‘L'h' .3 ¢ }f A\
U=~ b p
i Y A
7 cU Sovr
o \,‘K
ILC’\G\A—
G
(C) 'C‘U-lf

K2 diR%EE S WmIERBE _REHREORTFIIE
R M BANFIURTERE “ 2R E517

A, SARS CoV—GZ0l t: B, A@IRAMHE—229E £; C, FaERKRE
—Mebus B

Fig.2 Predicted secondary structure of 5 UTR of coronavirus
and stem-loop structure formed by a reverse complement
sequence upstream of the conserved core sequence

A, SARS-CoV GZO01 strain; B, Human coronavirus 229E strain; C, Bovine

coronavirus —Mebus strain,
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HH HBOR LA, 7E5CHST B 4 Bk SARS-CoV KI#]
HEEE, BATXK H GRS X FIF 53T T e
Rt R ER: 4 ¥k SARS-CoV F[H 45’
wAEmS X B RS S e S E R A EE
RRER, B5ER LATHRIER SARS-CoV EEH
A, RAHWAEHAGCEN T Z4E5%m
SARS AR Z EX R AEY . F T ik & ik
SARS-CoV ZERHHZ 8] 5" KimH 10 £ ZE 5|
FIRE, BAITAATRRES AR EMXHKN
RACE 7% RT-PCR R &R K, BLAGEHRRZE
REASH AREN, FXEREB st — SR M
LAIESE,

RA BN I EH A RNA R, HIEIRE
RIES T — 56 ARSI A T 1T, 57
wAEgR D X R RS R S F5, LLRBTH
S BERT K ZREETER S mRNA RIS
ARt B EE/EH . 4 ¥k SARS-CoV EF41s'
S AE gD X FE 5 43 B, TEHAR IR %D+ ki -
197nt B EMEZREROCRSTFEH 5/
-CUAAAC-3' , RN, 7ERRLFF ) L3 6 nt AL EAF
7E— A 150t AR W EMNFF, 2k m 55 AR
H X fi X FriRiE R SAR- CoV HE—, A5
Hib @R A EHZEMNBEARBR. UHZFY
AT RERAETREEE SR EREER.

4 Bk SARS-CoV EHFA 5' I XIFBET
TE R — R 58 0 B AT HoAth B o8 F1 X B #R0E 19
SARS-CoV &3, BEHAMWELRKREFTR
KER., EHFENRE, BARIERIEX “REMT
ZERKZER], B 150t K16 B %531 B
“EHER” TR ERAEEPERERT,
BRI HTERA, ZR A EAFFIRREARIFIER

FEARSE, ULEAX TR E AR, Xfm
FEAR TR 25 8] RS AR R AP R O L,
BATHRERS, EZSERTH - REWR T
2-3 nt, SARS-CoV EF A Z MR T IS E R
B “EXHGEN”, a5 EREE
Mebus #RIEFE AL, BS5KORTFFINAS SRR
THREHPAERFFHEEMRZE . A7 LD
SARS-CoV EHH 5' wmAEmiZX — Rl S5%HE
R B A TR SRS AR A
HEEEARKKIER, (AXEERHEENES
HFEMFEWRELL KL SARS-CoV 5 H fh 8 KB K
REHB A PREATFFR,

Bgt: AUrmEE T T8, Xt XBokiE. EHI,
W, BNF, HRE, R, BB,
HHE, NSRBI NER, 7EIER
TR R 20 i RS

S35 30k
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