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Analyses of simple sequence repeat in genomes

of Human adenoviruses B and D subspecies
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Abstract : In our study, the simple sequence repeat in 31 genomes of human adenoviruses B and 39 genomes of hu-
man adenoviruses D were analyzed by the software Imperfect Microsatellite Extractor and DNAMAN. The results
showed that in human adenoviruses B and D subspecies the average relative density was very similar, but the distri-
bution of different repeat motifs was markedly different. The trinucleotide repeats had higher proportion in the D
subspecies. In mononucleotide repeats the (A)n and (T)n were predominant and the (CG/GC)n were more in di-
nucleotide repeats in Human adenoviruses B and D subspecies. In many sequence alignment analysis of same sub-
species, the D subspecies showed higher stability. The specific distribution of SSR may be related to the evolution
mechanism and different pathogenicity of Human adenoviruses B and D subspecies.
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Table 1  Lengths and accessions of the genome in Human adenoviruses B and D subspecies
Length Length
No Acc. No No. Acc. No

(bp) (bp)
B -S1 GQ478341 35 306 D-S5 JF799911 35072
B-S2 HQ659699 32 442 D -S6 AB605246 35116
B-S3 AY594256 35 240 D-57 AB605244 35 137
B-%4 AY495969 35514 D - S8 AB605243 35 137
B-S5 FJ643676 34 755 D-S9 AB605242 35118
B -56 DQ099432 35273 D -S10 AB605241 35 045
B-S7 AF532578 34 794 D -S11 AB605240 35 048
B -S8 FJ597732 34 773 D -S12 HQ910407 35 139
B-59 AY601636 35522 D-S13 AB562588 35 067
B -S10 AY601633 35 382 D -S14 AB562587 35213
B -S11 AY271307 34 794 D -S15 AB562586 35116
B -S12 DQO86466 35 343 D -S16 HM770721 35 066
B -S13 AY601634 35198 D -S17 DQ900900 35213
B -S14 AY599836 35 265 D -S18 FJ824826 35 130
B -S15 AY599834 35 345 D -S19 (GQ384080 35152
B -S16 AY737798 35385 D -S20 AF108105 35 100
B -S17 AY737797 34 775 D -S21 FJ619037 35152
B -S18 AY803294 34 764 D -8S22 FJ404771 35 166
B -S19 AY598970 34 794 D -823 EF153474 35152
B -S20 AY594255 35 306 D -S24 EF153473 35 206
B -S21 AY128640 34 794 D -S25 DQ393829 35215
B -S22 AY163756 34 794 D -S26 AY875648 35178
B -S23 DQ105654 35 269 D -S27 FJ169625 34 909
B -S24 EF564601 35355 D -S28 AB448770 34 920
B -S25 EF564600 35 130 D -S29 AB448778 35 152
B -S26 EF011630 32 327 D -8S30 AB448777 35215
B -827 FJ822614 34 763 D -S31 AB448774 35 231
B -S528 NC_011202 34 794 D -S32 AB448771 35125
B -S29 NC_011203 35 343 D -8S33 AB448769 34 980
B -S30 AC_000019 34 794 D -S34 AB448768 34 962
B -S31 AC_000018 35514 D -S35 AB448767 34 980
D -S1 IN162672 35103 D -S36 NC_010956 35083
D-S2 JN162671 35 127 D -S37 AC_000006 35 100
D-S3 HQO007053 35 050 D -S38 EF121005 35 231
D-%4 NC_012959 34 920 D -S39 AJ854486 35 083

a3 B - S18 FoR AY803294 J& T ARH#E B WA, AR IXSCAH o B LA 18 5751,
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Fig. 1 Distribution of base composition in Human
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adenoviruses B and D subspecies
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Table 2 The overall average and each average of SSR in Human adenoviruses B and D subspecies

SSR H g 2M

BN - — E—— - - =

— Al A =l o ] Ayl

B A 162 60(37% ) 69 (43% ) 33(20% ) 0 0 0
D . Ff 162 41(26% ) 83(51% ) 38(23% ) 0 0 0
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Table 3  Average relative abundance and average relative density of SSR in Human adenoviruses B and D subspecies

e

— — ik FE - B 2
5 = 7 i A —

B W 1.71 1.99 0.95 0 0 0 32.63

D 7 fh 1.18 2.29 1.05 0 0 0 31.84
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Table 4 The most common SSR motifs inside Mono — and Di — in Human adenoviruses B and D subspecies
—#I SSR Z#JSSR
A T A+T HSSR (A+T)% CG GC CG +GC Jih SSR (CGC+GC)%
B IV Fh 25 21 46 60 76% 11 15 26 69 36%
D i 17 9 26 41 63% 24 22 46 83 55%

2.5 [REEMIE % R 5 3F o

K DNAMAN % AR50 A B9 5 B I i
31 578N L R AR EE D AN 39 45 % 51 At ] F.
FaI A9 22 250 HE Xt A3 A o 45 5 BoR B AR 31 &%
FIHARBIPE K 67.98% , D F A 39 4% )5 1) 1) AR AL e
K T4.12% o, TEXECLRSF IS, BTSSR i B
AT AR M —FUF R SSR R UL, AR SSR #8
AETE

3 itig

F£ SSR WIRIFGE H , LA AZ A W R LA A o %
SR Z | T LA B8 0 R S FSY SSR I AHC T
VEENE A o X FORIE R P Fp ok Uk, AH TR B /2 SSR T
L AEAEREA LR A v (B AR (%) SSR 2 780 7 3k
PRLZEL FP R 2E 8 A e DA B A3 A B0 45 ELRRAE , I HL A ol
PR —E R

WISt iy 31 4% B W R s, LK B2 3 LA
32327bp ( EF011630) F| 35522bp ( AY601636 ) ;39 %%
D SRR ECHE , HAK B i LA 34909bp ( FJ169625 ) %]
35231bp( AB448774) (& 1), i H KL B 20 K B i
& ,D AL B SRR R ORSF A W RS B RN I
HERMPEALE T, W= AEE 2 R4, WE
i LD WA GC gL B 5 1 B
GC WAL A&, T GC Bk 2 ] A = A S5k 1Y 45
BT AT 32 [ A~ SR 255 70, WEDIE T
D WAN LG B SRR SE 4k RS, AN 5 58 AR I
— X

B EFR A D E Rl SSR (K K 50ER K 162
Ao FEASHRY SSR (404 v, DU A A S SSR KR
AR KT T EAZ A RN A A K ol A AR A
D 7= A K — B G 1) D PR T A PR Sk s B ik PR 4 4K
JNER PR R PO TR S SSR OB 2SS 7 A AR S AN
FIF955 B (UAF 1% o 76 =% SSR B WA AT D 7 Fh
Hh i KT 7 AR — B T H = AR S — A
BT B — IR, AR FE S R 4 X s =
I SSR [WARSFHE T BE B T BT IR 84 i 16 oh A
frdeE YEE . 76 % SSR tfr, D 7 — AU SSR
83 A, i E] T8 SRR i —2F(51% ) , B Rl —

AU SSR T i B SSR el A iy, 5 8 43% o fE—H
SSR H1, B Wi ffrfr — % SSR T [ &4 SSR 4 L 5
37% LT D WFRY 26% 0 LM, dkak, 75 B
Fofrep— U A SSR T 7 (1 H 3T 1, i AE D W
Ffrp A SSR T (5 Y L 91 & — Y SSR T LA ) 2
f5(F2), KEEMR MR ATHES B D R A5
AN TR 375 75 32 M LA SOAS [R] (R B0 P 5

H T B.D W7 ) 56 R 4 K BE AR AL H B A
() SSR %, DRI 7 XoF 35 [R] 4 S 349 A0 X6 5 B B4 434 v
Wb BT AR R 25 2R, 30k 32bp/kb 24 (R 3)
FEA5 T SSR - B AH X 2 B 43 B v, R IR A LA
Sk =R SSR SP-XAHXT AR B D WA BE AL,
K1 AEA . B A, — AR A& SSR AR XF-1
FEEBUESET , Mi#E D AP, — 1 SSR (AT
FEEBE B B TR,

H R, AR X A% A ) B SR AZ A 1 5 DR 2 F 5
ORI AR EE T A S T HE R L, M
C.CH8A i EE T, B RAA T EHE
FHIPL AT 8 AG Oy 3, 1 S5 AR W 3L R 4l rh LA
AC £ fE AR 4 rp, — &Y SSR (9
B D R BL T A T A 3 A Y
PrdftE (£ 4) o 76 B WAF(A)n FI(T)n ()50
A 7 B DR R B R TG 76% , 7E D SRR
WFEFERIE THN A S, X — (A F] 63%
FE YR SSR H A b fE AT RE Y 16 vh Rk E
H1, B D WA CG/GC H A RBLT = B 1 I a1 o
£ B A CG/GC fir i il ok 36% , #E D 3 F
CG/GC I SRy Lk 3 T 55% o HBLIX — B4 1)
JR AT RE SR A LR LA . (1) 7€ B.D WP R 40
LR D EFR Y GC Bk & B e 5 (2) SRR 4
1 CG W& SN s R e A 56 (3) M
) CG ] G B D W AN [R5 B Z AR B A [R]
B AT K

FIF DNAMAN % 3R A %of 6] o 288 189 AS [) I 41
PEATZ AN XT3 8T o A6 B SEFRR i, 551 (4 AR AL P
4 67.98% 78 D AP P50 AR I Ry 74.12%
£ B D WA R LRSF I8, o T & i SSR £k —
%I SSR, 4R J5 o 8 SSR, HiAx 28 % SSR JLF Ky
Fo X—IME M BT e 2K SSR A JEA i



%14

W M, FABRAEBD ENLARATHLETE 5504 43

B R R BE Z N, By LL— 7 SSRFLfis H

4 &g

ASOM N E B ERR Y 31 4545 K 20 )5 41 Fil

D WEAPHY 39 A5 4H P S i F S 45 2R s, B.D

EFP LR KN BB 5 9SSR ANEC+ 43 AR AR, {H 1Y

AL AL SAVE SSR HULF A, 1 BGX — 1

JEE AT ] B AR T LA i A% A ) N o B Y 4 A

AR A/ N LA B S U AR AL NHLE) SSR P iRk Y

RARRP G ENEFA K, [, =8 SSR 7E B.D

Ffreb S AL, AN T B SRRl D SEFR — A4 SSR %

WA ESHAL, 78 B.D MEANAY—BIH R SSR

I T RS [R) B 14 i 4P, 75— 2 SSR i, (A)

n, (T)n i) FARKLEE T 5 5 A7 B L), 72 — B SSR

Hr, (CG/GC)n WXL EE 42 5 = A7, XS B4

TTRES B D MEFPA [ 1955 5 52 4 LA KA [ 1) B0

PR . TERREE A 2H W be 22 5 9 B9 6 O 23 A 7 T

AHXS T B AEAN, D WA R T p AR E M, Tl

PLEXS AR BE B D LA HE A 2H b SSR Y R 73

B, T A28 B D SE A Y E— 2D B 0 5T 32

HET R SR

52 3K ( References )

(1] AR, B2 s 2 S 5 B R B ST R e [ T] . R
2epEaedn 0007,14(2) 148 - 51.

[2] Jones, M. , Harrach, B. , Ganac, R. D. , Gozum, M. A. , Cruz, W.
P. ,Riedel,B. ,Pan, C. ,Delwart, E. L. , Schnurr, D. P. . New ade-
novirus species found in a patient presenting with gastroenteritis
[J].]J. Virol,2007,81(11) :5978 —5984.

(3] BRUBIE, o4 AT a5 S AT e ke [ T KGR K
224 2010,32(5) 1586 - 590.

[4] Soumitra, R. , Luk, H. V. , Sergey, K. , Rebecea, G. , Roberto, G.
Xin,Y. ,Martin, k. , Arbans,S. , Qiang, W. , C. Angelica, M. , Josh-
ua,B. P. ,James,M. W. . Isolation and Characterization of Adenovi-

ruses Persistently Shed from the Gastrointestinal Tract of Non — Hu-

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

man Primates[ J]. PloS Pathogens,2009,5(7) :1 -7.
Ming Chen, Zhongyang Tan, Jianhui Jiang, [ ABD2 ] Mingfu Li,
Hongjun Chen, Guoli Shen, Rugin Yu. Similar distribution of sim-
ple sequence repeats in diverse completed Human Immunodeficien-
cy Virus Type 1 genomes[ J]. Fen. Eun. Biol. Sos,2009,583 :2959
-2963.
Van, Belkum, A. , Scherer, S. , Van, Alphen, L. , [ ABD3 ] Ver-
brage ,H. Short — sequence DNA repeats in Prokaryotic genomes
[J]. Microbiol. Mol. Biol. Rev,1998,62(2) :275 —293.
Toth,G. ,Gaspari,Z. ,Jurka,]. . Microsatellites in different Eukary-
otic genomes:survey and analysis[ J]. Genomes Research,2000,
10:967 -981.
WS BT 2, [ ABDA ] by i X ARG H R I R T
HA JED 20 i ] AT S PP 0 43 A5 43 LT ] A9 {5 847 ,2011,9
(1):54 -59.
National Center for Biotechnology Information. Human adenovirus
complete genome[ DB/OL]. http://www. ncbi. nlm. nih. gov/nuc-
core/? term = human% 20adenovirus% 20complete% 20genome
Mudunuri, S. B. , Nagarajaram, H. A. . IMEX; Imperfect Microsat-
ellite Extractor [ J ]. Genome analysis, 2007,23 (10 ). 1181 -
1187.
G R, 25, [ ABD6 ] BXARHE , ZE A A, BRBHTE #. &
HIRF 469957 B2 A C2 WX SSRs (i HeaR sy A [ )], AL B
“,2011,9(4) :275 -280.
Stallings, R. L., Ford, A.F., Nelson, D.,[ ABD7 ] Torney, D.
C. ,Hildebrand, C. E. , Moyzis, R. K. . Evolution and distribution
of (GT)n repetitive sequences in mammalian genomes[J]. Ge-
nomics,1991,10.807 - 815.
Lagercrantz, U. ;| Ellegren, H. , Andersson, L. The abundance of
various polymorphic microsatellite motifs differs between plants
and vertebrates[ J]. Nucleic. Acids Res,1993,21:1111 -1115.
Paxton, R.J., Thoren, P. A., Tengo, J. , Estoup, A. , Pamilo,
P. . Mating structure and nestmate relatedness in a communal bee,
Andrena jacobi ( Hymenoptera, Andrenidae), using microsatel-
lites[ J]. Mol. Ecol. ,1996,5.511 —519.
Tautz, D. , Schlotterer, C. . Simple sequences[J]. Curr Opin
Genet Dev,1994 ,4(6) . 832 —837.
e, LA, BRI AL RS A A 22 S5 K A T REL T ] B
5% ,2005,26(5) :555 —564.



