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A FAKYE Genbank RUBHE , ¥ IF SR 4 SARS TEREEE R 2F 5 AN, B
B2t F A 18 ZH : Bl B8 % 2NC(Tor2NC) = ZE L 2AY(Tor2AY), §15 1(TW1), i
¥k 2679(Sin2679) , FT N 2677(Sin2677) , FihiE 2774(Sin2774) , FrimE 2500( Sin2500) , Fi
hns 2748(Sin2748) , F #E K -sul 0 CUHK-sul0) , ¥ 2 548 (Frankfurt) , £ /R B2 /8 (Urbani) ,
T K% (HKU) , F#H K-wl (CUHK-wl), b3 1 5 (BJO1), 4t 3K 2 5 (BJ02) , b2 3 &
(BJ03), Jt&T 4 5 (BJ04) , #7IL 01(ZJ01) FIJ 74 1 5 (GZ01), HFH T BN RE X R,
SR & SARS FRARGR B £ 5 TTHEA 29787 bp, (B4 AR S0H $H 29705-29757
bp, ZRHH 30-82 bp, BRI EWAE, HIFEH A, &R EZERHH:1-72 bp,
WHAZRHEE S, TREIERI— R, 9 18 R A EE S5t b B 7T F e % E
ERFMEFOF AR ,

AHAHRE TR IEE EFTESE BEANRTIEE KEERHES%,

Abstract

Based on the sequences data of SARS Coronavirus in Genbank, to compare those data showed
that there are 18 varieties of SARS Coronavirus in the world, i.e. Tor2NC + Tor2AY, TWI,
Sin2679, Sin2677, Sin2774, Sin2500, Sin2748, CUHK-su10, Urbani, Frankfurt, HKU, CUHK-wl,
BJO1, BJ02,BJ03, BJ04,ZJ01 and GZ01. A phylogenetic tree of 18 varieties is given. SARS Coron-
avirus may has 20787 bp, but the real numbers were 29705-29757 bp, the lacking numbers were
30-82 bp, lacking places were very different, why? the reason is unknown. They have different
number(1-72 bp) in 18 varieties. It showed that the degeneration is very distinct and it may be not
one source. The comparison of sequences data of SARS Cororavirus may be to identify the known
and new varieties.

This book is a reference for virus taxonomists, medical workers, medicine researchers, teach-

ers and students of university or college.
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2003 42 2 A, 3E # A i X SARS(Severe Acute Respiratory Syndrome) #& 7 A
BEA,XR—FHFNEE T ENRR, ST R AR R, At A K
FAEMER. TABERNEATERNRERN-—FHFHNEARFF. 4
A 18 B, —# & 4 & #& A ¥ 3k 28 B X 7 7% % HKU SARS Coronavirus %
A7 5 4 B T B Bk W B A E 44T Genbank A F, F 6 A 13 B, % 19 4
SARS m&#EH F 7| M T, A A& o

LB EEF AR AR SARS HH? CINWERAS K, AL DM
EHAHEHNE-H LEREM? EIMHEFABERAAMTLATET KT

# AT Genbank T # 7 SARS 2 & F 7| # 4%, Al Clustal £ Mega 3% 7 # AT
D ERAR, WRERWPANAF 18 NEMH: 24 % 2 NC(To2NC) = £ 46
% 2AY(Tor2AY), &7 1(TW1), 7 Am3K 2679(Sin2679) , i fw 3 2677(Sin2677)
Am 3 2774(Sin2774) , # Au3 2500(Sin2500) , # An3K 2748(Sin2748) , % = K AR
(Frankfurt) , & # # A -sul0( CUHK-sul0) , & /K & /& (Urbani) , & # X % (HKU),
Z % & A -wl(CUHK-wl), 4L 3 1 £ (BJO1), 4t % 2 & (BJO2), 4t % 3 & (BJ03),
At F 4 5 (BJ04), #iT 01(ZJ0)F" M 1 5(GZ01),

K — N E WA Fiction, 35 FH JF 7] X # B K 29787 # Ak (a =8496,c
=5949,g=6189, 1=9153), T AE KX AR EEC m B M FF A LA,

BNMEBRES - AW SARSHHFRESF THEHN, K ZNELE
FHHRBBEANEUNEHANHE!

HENEERFLELARRFUER L AZE N RNEG-EZ F F 4
EEB RATATENFR; CRHLAMFERARERE UM 2B EZNE, E
REEHE RABE T ARELREAS

BE . RNAEEEAARNEEE ST HER K SARS AH TR, R
KB ERF X - HEPRE —EER, RIERE ¥ 7 X!



Preface

In February 2003, SARS (Severe Acute Respiratory Syndrome) is appeared in the
human world, which is a new very revere disease, at same time, the pathogen of SARS
is unknown, so it felled quite helpless and shocked the in the country and the world.
In a short time, the scientists found that the new coronavirus is the pathogen of SARS.
18th April 2003, the sequences data of SARS Coronavirus HKU was reported in the
Genbank. Up to the 13th June 2003, there are sequences data of 19 units of SARS
Coronavirus were finished. When to read those results, we are very glad.

It is a first problem. How to know the SARS Coronavirus? How much is their de-
generations? How many varieties are there in a locality? Every one has those characters
in the symptom? Why? And so on.

We download sequences data of 19 units SARS Coronavirus complete genome from
Genbank. According to these data, the comparison of sequences of 18 varieties SARS
Cronavirus complete genome is given by the Clustal Software. The result showed that
there are 18 varieties of SARS Coronavirus with different numbers of bp (see Table 1)
in the world as below: Tor2NC = Tor2AY, TW1, Sin2679, Sin2677, Sin2774, Sin2500,
Sin2748, Frankfurt, CUHK-sul0, Urbani, HKU, CUHK-wl, BJO1, BJ02, BJ03, BJ04,
ZJ0land GZO1.

A fiction of SARS Coronavirus (total 29787 bp, a=8496,c = 5949,g = 6189,t =
9153) is established in this book. It may be as a type for to identify known varieties
and new variety . |

We pay sincere tribute to the scientists and medical workers in the first line of
SARS, specially the colleagues on the work of sequences data.

The authors are grateful to The People’ s Government of Shandong Province and
Shandong Agricultural University for providing grant and conditions to do this program.
We are also particularly grateful to the Shandong Sciences and Technology Press for to
attach importance to social effect and urgent to national need with adove average speed
to publish this book quickly.

Finely we believe that all humanity make great efforts altogether and can conquer
the SARS entirely in the near future. If this book has some effect in the process, we

are very delighted.
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1.18 MR R E 277 PR R
1.Source of sequences data of 18 SARS Coronavirus varieties complete genome

18 AR B R N 2 P51 MBEER B EBMAMEESIT (BFR 1)
Download sequences data of 18 varieties SARS Coronavirus complete genome from

Genbank. (see Table 1) .
#1 SARS FRWBXE L7 O PAE
Table 1 Sequences data of SARS Coronavirus complete genome

®e. Bp i fe EREAS
No. Tl BBt othen Authors No. In Genhank
1 29742 8475 5042 6183 9142 HKU Leang, et al,2003— 04— 18  AY278491
2 29727 8455 5940 6188 9144 Urbani Mouroe,S., 2003-04-21  AY278741
3 29725 8465 5941 6185 9134 BJO1 Qinetal, 2003-05-01  AY278488
4 29736 8476 5938 6185 9137 CUHK-suld  Tsui,etal, 2003-05-07  AY282752
5 29711 8453 5936 6185 9137 Sin2774 Ruanetal, 2003-05-09  AY283798
6 20706 8451 5935 6184 9135 1 Sin2748 Ruan, etal 2003-05-09  AY283797
7 29711 8453 5936 6185 9137 Sin2679 Ruan, etal 2003-05-09  AY283796
8 29705 8447 5936 6187 9135 Sin2677 Ruan, et al 2003-05-09  AY283795
9 29711 8453 5937 6184 9137 Sin2500 Ruan, et al 2003-05-09  AY283794
10 29729 8457 5940 6188 9144 ™I Yeh, ctal 2003-05-14  AY291541
11 27951 8481 5940 6187 9143 To2AY ? 2003-05-16  AY274119
12 29715 8458 5934 6187 9135 1 ZJo0l Li, etal  2003-05-19  AY297028
13 29736 8476 5942 6185 9133 CUHK-wl  Toui, etal, 2003-05-29  AY278554
14 29757 8481 5953 6189 9134 G201 Qin,etal, 2003-06-05  AY278489
15 29745 8472 5943 6184 9146 BJO2 Qin, etal 2003-06-05  AY278487
16 29740 8464 5951 6183 9142 BI03 Qin, etal, 2003-06-05  AY278490
17 29732 8469 5942 6185 9136 BIO4 Bi, etal, 2003-06-05  AY279354
18 29727 8458 5935 6186 9148 Frankfurt Thiel et al, 2003-06-11  AY291315
19 29751 8481 5940 6187 9143 To2NC Marra, et al 2003-06-13  NCOO4718
20 29787 8496 5949 6189 9153 Fiction Yinetal 2003-06-? I this book
200 +45 +21 +7 46 +11 Fiction® Yinetal 2003-06-? In this book




HKU + Fiction” = Fiction
No.1+ No.20" = No.20
No.1 29742 8475a 5942 c 6183 g 9142t

No.20* +45 +21a +7c¢ +6g +11t (3HA From ZJ01,GZ01, CUHK-sul0 AC G T.)
No.20 20787 8496 a 5949 ¢ 6189 g 9153t

No.20" =No.12" + No.14" + No.4" =ZJ01* + GZ01” + CUHK-sul0"

No.12" 7 3a Oc lg 3t zjor*

No.14" 29 9a Tc Sg 8t GzZo1*

No.4" 9 9a 0c Og 0t CUHK-sul0"

No.20" 45 21a T7c¢ 6g 11t

2. LA LR

19 MREREELSFFNEIER Clustal FAFH#ITHE, B HLFF LS
Ro H Mega AR L 18 MERRHRERZRFIINEE(REK2) ARF
FIKBE  BaR(ARDAMTTREEN(E 1),

2.Method and Preliminary Result

Comparison of sequences data of 19 units SARS Coronavirus complete genome
with Clustal X (1.81), multiple sequence alignment is given. Percentage and numbers
of different sequences(see Tab.3) and numbers of lacking sequence (see Tab.2) in 18
varieties SARS Coronavirus complete genome and phylogenetic tree of 18 varieties of

SARS Coronavirus (see Fig.1) are given by Mega Software.



F2 1BAEEF SARS RBH R EE K7 ¥ E
Table 2 The numbers of lacking sequence

in 18 varieties SARS Coronavirus complete genome

Total bp a c g

Tor2NC 36 12 7 11
Tor2AY 36 12 7 11
T™WI 58 4 7 11
Sin2679 76 40 9 19
Sin2677 82 43 10 21
Sin2774 76 40 9 19
Sin2500 76 40 9 19
Sin2748 81 41 11 21
CUHK-sul0 51 16 8 19
Urbani 60 36 7 1l
Frankfurt 60 36 7 11
HKU 45 21 7 n
BJO1 62 24 10 20
CUHK-w] 51 16 8 19
BJo4 55 19 9 19
BJ02 4 18 7 1
BJO3 47 21 7 13
Zj01 71 39 8 16
GZ01 30 14 2 11




F#3 18 1MEFH SARS AR X E R FIF 7 B R AT 4%
Table 3 Percentage and mumbers of different sequences

in 18 varieties SARS Coronavirus complete genome

My | U | TWI| HKU| Sin | Fran{ Sin | Sin | Sin | ZJ | Sin | To2| To2| CU { Bl [ BJ | BJ | B | CU | G

Locali- | Bani 2774} Kt 26771 2500] 2748) 01 | 2679) NC | AY | HK-] 02 | 03 ] o4 | 01 | HK-} Ot
ties sulQ wl
Urbani 0.020{0.047{0.027)0.040{0.027{0.024{0.020|0.094|0.024|0.024/0.024/0.027{0.091 | 0.091|0.067| 6.057{0.040/ 0. 182
™I 6 0.034]0.013{0.027|0.013/0.020{0.007}0.081:0.010{0.010|0.010{0.013|0.077,0.077{0.054{0.044|0.034{0. 168
HKU 410 0.04010.047/0.040/0.037/0.034| 0.1080.037{0.037}0.037|0.040{ 0. 10410.104/0.081 [0.071 |0.060| 0. 195
Sin2774 8 4 12 0.020{0.013(0.010(0.007{0.088(0.017{0.017(0.017({0.020(0.084 | 0.084|0.061 {0.050/0.040|0.175
Frankft | 12 | 8 | 14 | 6 0.0270.024|0.020|0.101{0.030{0.030|0.030|0.034/0.0980.098/0.0740.064|0.054 0. 188
Sn2677 | 8 | 4 | 12| 4 8 0.010{0.007|0.088(0.017|0.017{0.017]0.020|0.084|0.084|0.061{0.051{0.040| 0. 175
Sin2500 | 7| 3 11 3 7 3 0.003/0.084|0.013!0.013{0.013]0.017(0.081 |0.081/0.057{0.047|0.037|0.172
Sin2748 | 6 | 2 | 10 | 2 6 2 1 0.081{0.010/0.010{0.010{0.0130.077{0.077|0.054|0.044/0.034 0. 168
Zjo1 B 4| N6 0|62 | A 0.084(0.084{0.084)|0.088|0.151(0.151]0.128/0.118)0.108)0.242
Sin2679 | 71 3 s 9 S 4 312 0.013(0.013|0.017{0.0810.081{0.057|0.047/0.037/0. 17t
To2NC | 71 3 nys 9 5 4 3025 4 0 0.017|0.081(0.081/0.057|0.047(0.037;0.171
To2AY [ 7] 3 | I 5 9 5 4 3 (25 4 0 0.017{0.081{0.081(0.057(0.047(0.037{0.171
g,%ﬂ(- 8§ 4 |12 6 | 10] 6 5 4 1265 5 5 0.08410.084/0.061(0.050(0.034/0.175
By02 7 3|3 25 | 29| 25| 4|3 |45 8|8 M2 0.087{0.084|0.054(0.071{0.178
BIO3 2128 3125|2925 |24 28|45 248,885 0.08410.054/0.071{0.192
Bjo4 01624 | 18| 2| 18171638 17{17 (1718|252 0.050{0.0610.182
R)01 71320 1519|1514 133 |14]14|14|15]16]16]15 0.037/0.151
CUHK-wlf 12 10 ( 18 { 12 (16 { 12 [ 1 [ 10 {32 (1 (M (1110 (202118 1 0.155

xR 1-3ME 1 BHdE B R SARS ERFE 18 MR EIKZ R

FEGERRN:
1. 482 2NC(Tor2NC) = 4% 2AY(Tor2AY ) EH 2 F 3| 522 M E] , KL

4
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2. IEBRIAH R SARS WERF BT HEAE £ F %, M 29705-29757 bp(
KFEFIHEE K 30-82 bp) , EAE, EHEAEMLEER?

3. JEHAIAG K SARS TR FFREEH 2T 5N Ky 29787bp(a 8496, ¢ 5949, ¢
6189,t 9153) . 7£ 18 AEFhH, 29549 bp T2 AIA, 5 99.201%,238 bp A, &5
0.799% , P B AR R ECH 1-72 bp, AR BA 7, 0T 6BIE R —K K.

4. G 1,508k 2679, 48 % 2 NC(Tor 2NC) = 6% 2 AY(Tor 2AY),
sk 2500, Frhndk 2748, Findk 2774, Hhndk 2677, F & K-sul0( CUHK-
sul0) 1.5 /K BL JE (Urbani) % 9 NEFHEIR[E] bp 00 1-8, BEfI1FE S X RRIA,
ERGERB LT,

_(: Tor2AY BALE 248Y
Tor2NC BILR 2NC

e TWI 8%
Sin2679 #0088 2679
Sin2677 N0 2677

Sin2774 N0 2774
Sin2500  #H0HE 2500
—_ Sin2748 NN 2748
CUHK-Su10 &#dX-Su10
Urbani BRERE

Frankfurt EZ%1E
HKU BEAY
—BJOT bla-aR=1
L CUHK-w1 ssthx-wi
BJO4 ka8
BJO2 *FE28
BJO3 FE3S
— ZJ01 WIS
GZ01 e

A1 SARSERKE 18 MEMBTFREN
Fig.1 Phylogenetic tree of 18 varieties of SARS Coronavirus



5. ¥ 2 %48 (Frankfurt) [7] 3 7R B J& (Urbani ) [B] AN [F] bp 3R 12, RIFH#E X
% (HKU) B[R] bp 4 14, BL A3 — 32,

6. T K2 (HKU) [F] & AR B A6 bp B 10-58, ZREHE ,ETEA
wag R,

7. 4LE 1B (BJO1) FiFE ¥t K-wl( CUHK-wl) {8 R F bp #0811, TREE
ArFR B A R] bp Ok 13-45, FHXTBGE , F R —X o

8. b3 4 5 (BJ04) , b3 3 5 (BJ03), L3¢ 2 5 (BJO2) FMIH#FIL 01(ZJ01) %%
4 MR R BRI bp B4 1645, #XTBUE , 2 AL — 3o

9. "M 15(GZ01) FHE AR E AR bp B 45-72, RE X R BT, Al
R BRI T, TE RGBT

Based on the Tab. 1-3 and Fig. 1, the different and relationships of 18 varieties

of SARS are as below:

1. No.16 Tor 2 NCOO 4718 = No. 17 Tor 2 AY 274119 without different bp belong a
variety .

2. SARS Coronavirus complete genome with 29705-29757 bp(lacking 30-82 bp) , the
different numbers behalf the characters of variety, or not?

3. SARS Coronavirus complete genome may has 29787 bp(a 8496, c 5949, g 6189, t
9153) . In the 18 varieties, they are same 29549 bp, occupied 99.201% , different
238 bp, occupied 0.799% , and different 1-72 bp between varieties. It showed that

the degeneration is very distinct and it may be not one source.

6



. They are 9 varieties with different 1-8 bp and near relationships in the upper part of
phylogenetic tree, including TW1, Sin2679, Tor2NC = Tor2AY, CUHK-sulO,

Sin2500, Sin2748, Sin2774, Sin2677, CUHK-wl and Urbani.

. Frankfurt has different 12 bp (with Urbani) and 14 bp (with HKU), so it is one
dependent branch.

. HKU has different 10-58 bp and differs others varieties distinctly, which placed in
the middle part of phylogenetic tree.

. BJO1 has different 1345 bp (with others varieties) and 11 bp (with CUHK-wl), so
BJO1 and CUHK-wl with comparatively near relationship grouped as one branch.

. BJ0o4,BJ03, BJO2 and ZJO1 have different 16-45 bp (with others varieties) and far
relationships, so they are being one dependent branch respectively.

. GZ01 has different 45-72 bp (with others varieties) and most far relationships, so it

may be one most original variety placed in the under part of phylogenetic tree.



3. 18 MNEFREER /IR
3. Multiple sequence alignment of 18 varieties SARS

Coronavirus complete genome
- RABAEGRK indicates deletion * R WAME indicates base same

CLUSTAL X (1.81) multiple sequence alignment

1 x 60bp 60bp
Fiction ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Urbani ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
w1 ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
HKU ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Sin2774 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Frankfurt ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Sin2677 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Sin2500 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Sin2748 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
ZJ01 CCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Sin2679 ~—TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Tor2AY ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
Tor2NC ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
CUHK-Su10 CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
BJO2 ATATTAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
BJO3 ~——-TAGGTTTTTACCTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
BJO4 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
BJO1 CCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
CUHK-w1 CTACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
GZ01 TACCCAGGAAAAGCCAACCAACCTCGATCTCTTGTAGATCTGTT
2 x 60bp 120bp
Fiction CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Urbani CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
W1 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
HKU CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Sin2774 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Frankfurt CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Sin2677 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
S$in2500 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Sin2748 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
ZJo1 CTGTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Sin2679 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAG
Tor2AY CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
Tor2NC CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
CUHK-Su10 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
8J02 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
BJO3 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
BJ0O4 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
BJO1 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
CUHK-w1 CTCTAAACGAACTTTAAAATCTGTGTAGCTGTCGCTCGGCTGCATGCCTAGTGCACCTAC
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GZ01

3 x 60bp
Fiction
Urbani
W1

HKU
Sin2774
Frankfurt
Sin2677
S$in2500
Sin2748
ZJo1
Sin2679
Tor2AY
Tor2NC
CUHK-Su10
BJO2
BJO3
BJO4
BJO1
CUHK-w1
GZ01

4 x 60bp
Fiction
Urbani
W1

HKU
Sin2774
Frankfurt
Sin2677
Sin2500
Sin2748
ZJ01
S$in2679
Tor2AY
Tor2NC
CUHK-Su10
BJ0O2
BJO3
BJO4
B8JO1
CUHK-w1
G20t

5 x 60bp
Fiction
Urbani

180bp
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAAGTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT
GCAGTATAAACAATAATAAATTTTACTGTCGTTGACAAGAAACGAGTAACTCGTCCCTCT

240bp
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGAGTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATAGCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC
TCTGCAGACTGCTTACGGTTTCGTCCGTGTTGCAGTCGATCATCAGCATACCTAGGTTTC

300bp
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
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W1

HKU
Sin2774
Frankfurt
$in2677
Sin2500
S$in2748
ZJ0o1
Sin2679
Tor2AY
Tor2NC
CUHK-Su10
BJO2

BJO3

BJO4

BJO1
CUHK-w1
GzZ0o1

6 x 60bp
Fiction
Urbani
™1

HKU
Sin2774
Frankfurt
Sin2677
Sin2500
Sin2748
ZJ01
Sin2679
Tor2AY
Tor2NC
CUHK-Su10
BJO2
BJO3
BJO4
BJO1
CUHK-w1
GZ01

7 x 60bp
Fiction
Urbani
W1

HKU
Sin2774
Frankfurt
Sin2677
$in2500

GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGAGCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGAGCCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCOGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA
GTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTTCTTGGTGTCAACGAGAAAACA

360bp
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGT TAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG
CACGTCCAACTCAGTTTGCCTGTCCTTCAGGTTAGAGACGTGCTAGTGCGTGGCTTCGGG

420bp

GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAAGACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
GACTCTGTGGAAGAGGCCCTATCGGAGGCACGTGAACACCTCAAAAATGGCACTTGTGGT
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