3% Gel 7/ SN Vol.13 No.1
201543 H Chinese Journal of Bioinformatics Mar. 2015

doi;10. 3969/j.issn.1672-5565.2015.01.02

HEBE KX SWTY-1 it VNTRs 7SS

XN B AR R H % R XREE iR O, B AE?
(LW REE Tl K2E B SRk 5 TR, BRI 1500905
2. - AbgRll K2 Bl 5 A W E R 5T ol W R EE 150030)

B ZE.FAHETEEKES )T Y (Variable Number of Tandem Repeats, VNTRs) f## T £ #7877 i, 3T & K )8 & 3£ # 3 48
SWTY-1 2 # 100 24k 0 28 f0 T & bR DNA B # TR2 fL % VNTRs F & £ A #HAT AT, £ RE T 97 M EHR AR &K
TRRA ST EERELFHHHIHEN, GLERBBEHE -3 NERERETRRAAMIESRELZFF N 6 H I, K
HEREHEMMMM TR2 L8 VNTRs & £ AW, EZBHER T RIAT A B T ERFAH @I T2k, B R4
100 MR ERAEHHATAN ERETHITEERELFI N 6 H N EFHEMAT 2 ANERAEH AWM E TN, | KW E
We sk U B IE % F0 T 4 0 TR2 i 5 VNTRs H B3 T30 3 WMk 2 NS bkok iR E W 2 B Ak ) E 28 4,
KEW . HER ARG ELT ZRE; TR0

FESES . TS242.2 XHEIRED: A XE4HS:1672-5565(2015) —01-009-04

Analysis for variable number of tandem repeats in cytoplasm genome of

Beta vulgaris cicla SWTY-1
LIU Qiaohong', LUO Chengfei', DAI Cuihong', YUAN Xiaohan®, LIANG Naiguo',
LIU Tianjiao', SHI Shuzhi', YU Xin',LU Xingdao®
(1.School of Food Science and Engineering, Harbin Institute of Technology, Harbin 150090, China;
2.Life Science and Biotechnique Research Center, Northeast Agricultural University, Harbin 150090, China)

Abstract ; Molecular identification for cytoplasm polymorphism of Beta wvulgaris cicla L materials SWTY-1 was
conducted in this paper. Polymorphisms in mtDNA TR2 locus of Beta vulgaris cicla SWTY-1 were analyzed using
variable number of tandem repeats ( VNTRs) molecular markers method. The result showed that the numbers of
tandem repeats in mtDNA TR2 locus were three-copy array of tandem repeats in 97 single plants among the 100
plants of Swiss chard, which was consistent with sugar beet. Six-copy VNTRs in mtDNA TR2 locus were found in 3
single plants among the population. Two plants could not bolt among the three plants whose VNTRs copy numbers
were six. One plant bolting late could not form normal seeds among the three plants whose VNTRs copy number
were six. Only two plant among the 97 plants with three-copy in TR2 locus failed to bolt normally and others bolt
normally and form seeds.

Keywords : Beta; Cytoplasm; Male sterility; mt DNA; Molecular markers

RS (Beta vulgaris) BB MRRMWEZ — 8 18 77 HEITA 223885 TSR 10 28 7= #R i it
TR Y TR ERS T RRE T Owen KELAYMEAR T R SEA KL (CMS) 41 5, Fl
5K, KIBEN TR AR, AT REAM B — S EFEHE — iR B F A NAT &
KT SRR AR A P R B SRR, RS E &Y R VAR, EAMF SR # BB A B T ORI T
P B AT R 2 TR 9 AE R T Wi H B A ARG S2 B4R AT & 1-12CMS(3)

s HER.2014-12-18;f&[E HE#A:2015-01-06.
E£WmAB . HRKARFAE S (No.31371685)
YEB B RNI5LL, Lo, BIWFSE 52 BRG]« BRI AE B A S5 5> AR ; E-mail ; Qiaohong941@ hit.edu.cn.



10 £ #H A

& % %13 A&

AR T [ By A Ui RS 1) S3 BN AN F &
CMS 2 R AR WF 58 & IR A X 8T A& AR 2ok
& DNA 51 2350 B VDL AT R 9T 1R #b 52
Owen “F U, IFAE 95 A e e CMS Fb A4 RE I 5]
RHSRA = vh  WIFE TE A AR i 4 T 174 T =1 i 4
JR RN FE RIS T IR A AE

BH v AF §2 B 8 & 7 41 ( Variable Number of
Tandem Repeats, VNTRs ) X F /N 1L & DNA
( Minisatellite DNA) , >~ 10 2 JLE B 1R, #% 01 %
10~1 000 N4, eI ALK T Z A1, Bt
FAEY R B A S AERSE TP AL E) VNTRs 47
£, 2000 4 HASHFSE A B4 Nishizawa S 55 5 R
TETERH SR 20 B 2ok i DNA FRASAH G 1Y 4 4~ TR
PR AR H AT A2 i ER IR E 2R 8, 20 00 D TR
TR2 TR3 TR4 i 551 s 4 IR 3 A S AT T SR 4
HZORLIR TR 745 32 bp 1Y 3 BE 5 52 77 5143 31 A
3~1388 DU Hip BRI Owen BIANH &R R FF
F EHESZH R TR1 A5 VNTRs 73518 4 #5010
13 ¥ U1 AT 6 $5 D1, Y62 ( B. maritima ) T B 2
FEIL,5 #5017 ¥ 00,8 #5 D1 ; £ TR3 I TR4 {if s
WK T 2 PP At AN (] 5 DR 22 25 {H X SE
EHE TR2 S0 3 $5 01 , R R E BT, AW
SEFIFH VNTRs Fric, B [ =5 I8 )5 B2 3K ( Beta
vulgaris Linn. var. cicla L) B SWTY-1 B4 H 100
S EAPRAYZORIA DNA H TR2 i 58 VNTRs 7 BedbA7
o3 A , K ST B 20 S 28 O A T ) % LAl A2
GERFIGIATEE o W IS8 B3 44 28 B3k,
EISEE ( Beta) , 22 H} ( Chenopodiaceae ) B —Fh, —4F
A A S BN b i R DA O A
R, ARV I i R IR
TEXHZATRHIWIT S, by i S T 2L 40 5 Ao J5T 6
ORISR HE BRI Sl Sy B R A B RS B LS
0 RS AT ORI S b 5 B8R, [R)I 3  AlERE
20 B I B U A 0 R

1 RS %

1.1 iRIew#t

FER a8 SR B SRR SWTY-1 Ry i &I S A
TR, PSR EE Tk KA i B 5 TR B it
KB MR E AL,
1.2 REAHE
1.2.1  FABRM:Fr S DNA HY4RHK

B MG PRI 0.05 ¢ IR, 2 BESCHk[9-10] 77
e, N R B (0.5 mol -L™' NaCl ,50 mmol -1
EDTA, 100 mmol L™ Tris—HCI ,10 mmol -L™" i}t 2,

M) FISE Ny e R (24 1) #E4T DNA BRSS9l
ARAFTER B BRRR ALY B DNA L 0.8% ZfigHl
S FL KA TN AR B DNA 5, AR DNA 3R
WZE 20~25 ng -pl™",
1.2.2  Hikk TR2 {7 5 VNTRs Bt Z 54 PCR #:

Z: I8 Nishizawa S 45 [ SCHR B | AR 3 B =5 240 g
JHp kiR TR2 A3 50 o T2 B B 5 42 05 371 A ity 119
PRSF PSR TTHE B LS | R s 47 510 3k
PR AEFE N (PCR) I, AN BARRAY PCR
FNVAR RN 20 pL, J N4 B BEAR DNA 20 ~
30 ng; I % F1 R UiE 51 9 43 90 2 0.30 pmol - L7
dNTPs 0.2 mmol -L™',MgCl,2.5 mmol -+ L™, Taq [iff
0.8 U, 5¥)7 35 Brh g A9 TR A B4 1k,
dNTP Taq fiff , DL.2000 g { TaKaRa /3], PCR ¥
WL .94 CH22 M 3 min, 94 °C 721 30 5,50 °C
Bk 40 5,72 CHEMR 50 5,25 DFER, 72 °C ZEfif
7 min, PCR ¥ 34724 F 1.2% B f6 58 e v vk K
D, FELE 90V, HEL YK 1 25 J5 B | 72 58T TR AN
JiESTRET 3N
1.2.3  VNTRs H B [l 5 v

FEEK ) VNTRs PCR F Bt fifi il BioSpin Gel
Extraction Kit [P35 &5 iE 47 [m i, FLRPRAE A IR
Z BN S U B AT, [N Be il e TAE iR 1
TSR A W HARAT BRAN R 58 1, AR I 435 SR o
ANTA] T RS BR BLRR TR2 A3 45 45 DLk,
1.2.4 g pPR il 2245 524 FH [R) UL

LA TR AR LA BRI R TR AR R T
FH ], o 5 AR A AR AR 2 15 T 8 4l 25 2 )
PRI E MR,

2 R0

2.1 IMIEEERKX TR2 iz VNTRs F R &5

i 25 R R B R B i

AT JE R SR B HLIBORE 100 A Bk i
fT4MMR DNA TR2 i i VNTRs Fr Be £ SEFRICHK:
W, BB HEE e HL K I, 7 DNA Marker 5% 31 () 9Kk
T AN %558 J5 1) 3 #5 DU IR PCR 729 I
MRFESE PCR =8y, &1 Ry B8 2 £ 0 BA kR TR2
{75 VNTRs FBe 2 ARG PCR 7= 9 Bri i W e
FLKE . ZMBSCHR[ 7], TR2 £ 4 3 #£ 01 PCR 7=
YII¥5k 362 bp, 6 ¥ U1k 461 pb, 3 NHFE PCR
FEY B R M R M PR YK A S TR 3 45 DL LBk PCR
FEW, DO e a5 R R DR RS ERE R 6 1K,
6 ¥ 01, PCR =¥ /7514 461 bp, 100 4~ HLik
LRI TR2 i 5 VNTR F Bt PCR =9l 1y 45 R 52



%14

54 4. %k BB A %K SWIY-1 faA /i VNTRs % & H o 4% 11

THE A Y Gl TR &5 e H A2 81 95 DL KA R L
x1,

Mol 2 345

7.8 910

1 Zhifk TR2 L VNTRs £ 7514 PCR P4 B ik B &
Fig.1 PCR product electrophoretogram for
VNTRs polymorphism on mitochondrion TR2 locus
T :M:DL2000 73T bife; 1.3 $5DUX IR 2-8.:3 #5 D1 VNTRs Hifk;
9-10:6 # U1 VNTRs 8k,
Notes; M:DL2000 DNA marker. No.1: 3 copies CK. No.2~8: 3 copies
VNTRs sing plant. No.9 ~10; 6 copies VNTRs sing plant.
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