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TE .LE WY R4 LW (Anas platyrhynchos) A ZX T AWM T E p A AR, [FEIHNA LD ELEFF EFE MR
HHELE AR EHETE R RTHELN. [(ERIESZ LY 1070 Mbp R EH 4 F,1~6 MR A EE WY T EH
EH 476 957 M B KEH 9101 935 bp A FEFEH 445. 77 A - Mb ', 52X HKEW0.83%. FRELZLAHMHT
ERREAANBERS A 326468 N, KE N 5444 144 bp, S A E A M T E & 48y 68. 4500 K B IR A B WA 3 Z &
B ZmEARMEMAHE, B E S F K 66 753,30 262,29 712,20 248 F1 3 514 A, K E 45 A 1 504 868,501 244,
527 310,920 915 fn 203 454 bp, 2 5 E X H 4% T 2 B 89 14%0,6.34%,6.22%,4.25% 41 0. 74% . £k ks B 4+,
AT HER S WA MEIN LA LR EH S 2 D HAKKE A, AAAC, AAAT, AT, AAT, AC, AAC, AAAAC, C, AG,
AAAAT,AAAG,AAGG #2 AGG, X B M XA W HEH B 2500 M, AT EEFRAMTELHN 5. 1%, HHEH A
T, (BRI RERNG LY L ENHFAPMTRIA - F N2 FANFFREE T Hah,

AR SR A T E AR AT

FESES Q953 X ARERD : A XEHS:.1672-6693(2021)05-0037-06

L83 M8 (Anas platyrhynchos) HIETE B (Anseriformes) f8 B} (Anatidae) 18 J& (Anas) iF & . FME . K/ANFIK TG
FEARL by o ) SR IR 9 AHL 0 L T2 2 i ok B I8 A AR AF 2 A 1 Sk S g (S T v [ Sy A AL ) YT S
B ATz A AR A R E ARG Ty BA B WL T K A AR W R AT L I TR Tt B AR X
Sl VDU L VLT L R T I A KR B S Sk S S RS R R B A L sk 2T 2000 4 8 1 H Bk
FIACHE R A 25 0 50H A BB LU B2 s B R B A B A4 sh B 44 5% ) .

TR (Microsatellite) X 8 FrAE /i #8 & J7 %1 (Simple sequence repeats), — &+ 1~6 NMEHMR N EE B
JUH R ER R DNA 55 541, 78 BU A W SE DR A b o3 A 32 A Gt DR AR g i DX 8 o) . i T R B
EON NI 16 oy NI RN S S AP s o T B 7 A 1 W S (= = s e i - i S TR = B 1P 1 G
BO#E 2 N TR AL 2R SRR AR AL RN AE A

CA A RS MG  AFo8 B4 vh TR a7 28 s e MR R B VBRI R LR E 3R LA A T
BV e PR o [ B R A A AT R A R PR A 4 R B A AT A T T T A Sk T R PR A ) B TR A A N L R
R UHE . AR A5 B 27 07 2 1 2R Sk g 4 5 DR A Y T B S o f T R A A A 00 1 AT B 9 43
WER R A I 2% S WS 1 T8 D RE 09 43 B LB T B AR 0 2 | a8t A% 22 A MR A O T A A o A R RIEREE AR R, .
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Sk T T T A R A e R A B R S R R A S M ARE A T I R, D H R KA e A
BT AL A0 T 2 B TT P AL (bp) N850 B B T 0 o BB G L L L R | DU B | OB L S B SE AR 6 b
HWREEA, 2) EEEIIHC-BE MR TENZOEE LIUEE MRS LI (AACG)  EZ # DB Z 17,
3) HE ¥ DU . 48 R A AR 2SR % B A L 491 Gn D e R A 2R AACG R AACA J& A8 R 8 &2 45 DL 28 1)
1M AAAG, AAGA W& FAH R EZ 45 U251, 4) X FEE .48 1 Mb K47 9] b i TR 1) $cat (.
A« Mb ), 5) MIXTEE 48 1 Mb SEHE AP b il PR K E RN bp « Mb 1),

£ S W0 G PR 2 ol T 1 4 2R o Bl TR A8 R R GE T AR Krait R SE R TR R — A P LR A
BT KA 2 R i TR R A G i3k, FEARDE R, Krait AN R E XM T ENSR
THARIE  FRAEE P VUK Tl F 12, TR EEH IR TRET 7; A EEH IR TS T 5; 1
BB | OO I AN S I F A 4 DLROR T a4 1 4. LA, o b G R 4 B ik 1) HE 51 2 5 R0B S R FCOGE T D) ) 52
e, A B 5% HHoRE B A TG 30 00 )7 81 S 5 22 TAN R e S0 Oy [A] — 26 A, il an = w B AGC 5 GCACAG.TCG.
CGT.GTC ¥ IH R —2%,

2 25
2. ERARMIENEESHER

R 1B IER A 476 957 DM EE PN 19. 09 bp, BAKJEN 9 101 935 bp, fi 2R
(0. 83 V0 5 23t S W8 5 A1 2 3 T2 B 1 AR Xof 45 FRAH X = B2 43 391 24 8 506. 83 bp Mbb'l 445. 77 4~ « Mb ' ;6 Fif
A R AR e 22, DU B IR R 22 i | R | A 3 A B A U e T S B R f D
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Tab.1 The numbers and distribution of microsatellites in the different types of repeats

HERY Bk /A KB /bp e/ % FERE/bp MXFFEE/C - MbTH AHXT B/ (bp « Mb™ 1)

LiRTE 326 468 5 444 144 68. 45 16. 68 305. 12 5 088.19
T 30 262 501 244 6. 34 16. 56 28. 28 468. 47
=3 29 712 527 310 6.22 17.75 27.77 492. 83
o] e, 3 66 753 1504 868 14. 00 22. 54 62. 39 1 406. 48
T HE 20 248 920 915 4.25 45. 48 18. 92 860. 70
7S b 5 3514 203 454 0. 74 57.90 3.28 190. 15
Mt 476 957 9 101 935 100. 00 19. 09 445. 77 8 506. 83

2.2 FEESHENEFHEB=F0LL G

T2 Wn MR P A R 2 W R DR R R DS AL B SR A R R
66. 89 %6 ; #5 D15 C B WA XFAR D, o5 JE P A i T B A B A AR e 2%, Wt R XA i i 2
HEREEIZNE AT, HIRE ACH AG, —EREZ XM, 2 NELHENNE AAT, R EKIKE AAC,
AGG,AGC,AAG,ATC 1 ACC, Dumgi e G A, i 2 19 W A 8 &2 35 DL 20002 AAAC il AAAT. HBg %
KM, 2 PR TP D285 R AAAAC FI AAAAT, NERFET 20 B 78 500 NP ERER A
P& UL B IR Bl AAAAAG FIl AAAAAC,
2.3 HIIMEREHNHIEESEE LK

WME TR GRS b, A 5CE  2 8 14 Fh il DR 48 D28 5 B0 i 2 8] 0 HESIR I AL
AAAC,AAAT,AT,AAT,AC,AAC,AAAAC,C,AG,AAAAT,AAAG,AAGG FIl AGG, B A T7E 3 [H 20 v il %k
T 2 500 A, SHGE 453 728 A, o S Sk M D 4 e T0 AL SVBOAY 95. 106, A BB DUSE R L 4. 9%,
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Tab.2 The number and percent of main repeat copy categories

HAERA PEIURA BE/A W/ | EEEA BN BE/A W/ x| EAEEE I BE/ A e/ %

A 319 032 66.89 ATC 1169 0.25 AAAAC 7 907 1. 66
iSRS = pg 3
C 7 436 1. 56 ACC 1111 0.23 AAAAT 3887 0.81
AT 12 678 2. 66 AAAC 27 877 5. 84 AAGGG 1589 0.33
e AC 10 893 2.28 AAAT 25879 5.43 R AAAAG 1192 0.25
AG 6 687 1. 40 AAAG 3 600 0.75 AAAGG 965 0.20
AAT 12 677 2. 66 AAGG 3 316 0.70 AGAGG 685 0.14
P i
AAC 9 189 1.93 AACC 1 065 0.22 AAGAG 542 0.11
€ AGG 2 670 0.56 ATAG 851 0.18 AAAAAG 585 0.12
AGC 1222 0.26 AGGG 709 0.15 AAAAAC 541 0.11
AAG 1182 0.25 ACAG 519 0.11
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Fig. 1 Distribution of the most frequent microsatellite motifs of A. platyrhynchos
3 1Tig

TEABFE . 2K A 1 070 Mbp By &%k 15 5L PRI NS A7 476 957 ST TR 8 B B AT A9 A X %5 &
8 506.83 bp « Mb ™', SE K A 19.09 bp, K EEH 9 101 935 bp, KK EM 0.83%. 54 F (Ovis
aries) N (Homo sapiens) F14 (Bos tawrus) B3 R 2 G T ALK BE 5 & B 358 ALK B 1 (0o 4. 894
3VOFN AL T V)M L o AT B A 2 S WG e DR A 1 o A AR G D W L Bl R R A — i b S TR A TR g
HELZFIMEZ X TRSFHEN M TR EARKESR, APREE R R Primmer 5 AN B0 Y
BRFEWA P T EREMT AR A P TR — W5 . Besh, 5l /8% (Phalacrocorax carbo)™ (4R FEHT
HE (Lophophorus thuysii )™ L1 IR (Gallus gallus)™ | J 2 B #8 (Melopsittacus undulatus)™ DU 1| 111 [ 5
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(Arborophila rufipectus )™ %5 5 25 i 7 R 40 o o 102 BF 5 BE 4910 43 510 O 0. 23%,0.54%,0.49%, 0. 41 % Al
0. 43 % ;5 Z M Hb o 2 3k 165 56 R 4 o T2 BT o LU 491 R B2 A v — 8,

SRHG LD 2 6 Fhi TR A A, SR A R e £, o DR 4 A T A RV EAY L B v Ak 68. 4506, B
Bl A L (A, T, IR DR BB 2/3 224, X — %45 R 5 H Al 2 Fh o A B0 — 2
R LR 8 27208 DL R A M) R BR (Rhizoma gastrodiae )" I T (A, W, FEHAFH T ployA MAER
e rp i A e AT RE R 2 A R R A DR BB 2L (A, IR RN 2 —, E— SRR L
ol 1 245 5 DR 201 o T B vl o 0 A2 O B B 22 1 8 DL 28 AR ] ) 1 AR IR 38 2 AL AT, AAT Fi AAACH 0 3]
AEJE A BRI IR AT 0 B, SEH AL TR GC #5 DU 28 AU /D () B 8 Z A R b 3 (R B, T L PR 24 op
GC H 55 9 4 o 02 30 5t AR G T AT BB R SRR v CpG 5y & B 34k, W (b i i 1 R C
5 Bt & 3 oM B i ms ne T, 25 5 S 80 GC 2 Wik />, 5 2 %R A9 TG He B AR 38 n s, #esh.G 5 C Z A
MLtk A5 T Z AR S AW AL X Wl e A M LA GCRBAMIER ., REMTLAET GC H)
AR BEAR AR E AT 7R 56 P 4 b e 25 A 5 B2 VR L AN PRIIE DNA #2200 48

B B I F A A LA L R 2 HOE HE B 1 S i R S R A 2 R S G S R A v Ay A B 2 1 B
PR A SRR DU B R 2 R 3 5 A A B T 4G 0 Sk R R 2 R R D N L e e g P i A
A DU B L A S T e 22 R UM — B0, (HL PR B SRS R B B DL 5 AN TR, TR R A rh o
A R R BRI A LU A P A PR R IR, R, 1 2SR R A R A LA DO B TR A A e A T
BE Z(WEYE . AN E S Sk G I PR 2 DY L A SRR TR T AAAX(X ARFBR A LLAM AT 0] B 3% ) B 52 5
KHW B EEZ , X~ 15 EiR SRR R —F, R, i TR B G TE PCR Y B A 5 &
Az A B BA R A T AR O TR B 158 283X — {0 A ORI AR 5 3 I R A LT R | R Rl TR O o A RN A K
i A FRIC™ . PR AR AR 5T Hp 2 000 D i 35 T A S ARl T DRy g R T 1 R A AL A Sk M9 Ak TR Ay ARl
I R it — 2L 1 o FAE W F o B35 T Sk .
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Animal Sciences

Genomic Microsatellite Characteristic Analysis for Anas platyrhynchos

HUANG Jie', XU Yurong', FU Hongyan', LI Yi', YANG Bo*, YANG Chengzhong®
(1. College of Biology and Food, Shangqiu Normal University, Shangqiu Henan 476000; 2. China Conservation and
Research Centre for the Giant Panda, Dujiangyan Sihuan 611830; 3. Chongqing Key Laboratory of Animal Biology,
College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes | It is focus on the distribution regularities of microsatellites in Anas platyrhynchos. [ Methods] The whole
genome sequences of A. platyrhynchos were analyzed by bioinformatics methods. [Findings]There were 476 957 perfect
microsatellite with 1~ 6 bp nucleotide motifs were detected in the A. platyrhynchos genome (1 070 Mbp), which account for
0.83% of the whole genome sequences. The total microsatellites were 9,101, 935bp p in length with the relative abundance of
445.77 loci » Mb™'. Among the six repeat types of microsatellites, mononucleotide microsatellites were the most abundant one.
There were 326,468 mononucleotide microsatellites with a total length of 5 444 144 bp, accounting for 68. 45% of all the different
types. Followed by tetranucleotide (66 753 loci, 1 504 868 bp, 14 %), dinucleotide(30 262 loci, 501 244 bp, 6. 34%), trinucleotide
(29 712 loci, 527 310 bp, 6.22%), pentanucleotide (20 248 loci, 920 915 bp, 4.25%), hexanucleotide (3 514 loci, 203 454 bp,
0. 74 %) microsatellites, respectively. The top fourteen motifs in A. platyrhynchos genome were A, AAAC, AAAT, AT, AAT,
AC, AAC., AAAAC, C. AG, AAAAT, AAAG, AAGG, AGG in a descending order. The number of each motif was more than 2
500, which accounted for 95. 1% all microsatellites and showing an obvious A bias. [ Conclusions | These data will give a light on
screening microsatellites and genetic diversity for A. platyrhynchos.

Keywords: Anas platyrhynchos; genomic; microsatellite; characteristic analysis

(FHERH F %)



