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Abstract: Genetic diversity analysis is one of important components in studies on germplasm resources. However,

due 1o the huge size of samples tested in most studies, simple, reliable and high-throughput techniques are required.

This paper briefly summarized an economical method of simple sequence repeat (SSR) detection in which fluorescent
labeling of SSR-PCR products was used, with tailed primer M13 (TP-M13-SSR), including its development, reaction

principles, and some key points. Its advantages and disadvantages were also compared with those of other detection

methods, agarose electrophoresis and ordinary fluorescent labeling methods. In addition, the potential of application of

the TP-M13-SSR technique in analysis of genetic diversity in maize was assessed.
Key words: TP-M13-SSR; High-throughput; Genetic diversity

1845 AR ST T A R S SR8 A AR A
FaRAe, [RIRE R R Ak i B WRAE R S S BR
NSRS ZE IR S FARiciFFE R REAR

WA 2007-08-12; #EBER: 2007-10-20

EEWH: FHGRR K R1(2006BAD13B03) AL R 1 AFHE
He 5 T 20 F (6071003) b 5 74 Il B R ACREBE 55 003
4701 H (YZPT02-06)

XEF(1978-), B WAL A (it L B9 A - 3
THREAN2E R EYF BRI . Tel:010-62186652
E-mail : liuzz003@126.com

B OHAAICEIRES . Tel:010-62131196

E—-mail : yuli@mail.caas.net.cn

fEEMA:

KR RBS5EE, BTE DNA K L30T S T kb
FERTRE SRR T —RARCER . E5HTH Rt
R IR B E RIS AR B R RFE —E
BRI BRAE , 304 B BEAR AR 48 A (Al B B R) B
WY R RS BIE RN TERT K%,
TP-M13-SSR(simple sequence repeat with tailed primer
M13,TP-M13-SSR) 4 #$ AR i 52 3 Ky 31X — 7] B £
FRRARBE T —FB

1 TP-MI13-SSR K:lH RH) 4 Bl 72

1.1 HiERHMFEARS SSRIFCHRNES
A Litt F1 Luty X SSR H AR (simple sequence
repeat, XL FF microsatellite) H F#E47 A K1k {270 5%



6 1 X35 75 % : TP-M13-SSR B AR BIHAE T KB ZHEVERF I R §

LI, SSR BARE AR AT EE ML LR
PRI BB ABAR S s i 12 R

— M SSR HRiC A K B A PAGE H 3K 4R 2
Rk, BEH DNA J 0k R B9 AW A0 3L
TR T HETHRICIFH AW SSR KR, HHIE
SSR 46 B AR K SSR 5141 — ki 5" W LAT K
HEHPRiE, FrRHMEEEM LN 6-carboxy-X-
rhodamine(ROX, £I {4 ) hexachloro—6—carboxy—fluo—
rescine(HEX , ¥ f8) . tetrachloro—6-carboxy—fluorescine
(TET, 2% {6)88# 6-carboxy—fluorescine(FAM , ¥ ).,
1.2 EMIEHK SSR KM ARREEES

G F B ARLE SSR-PCR ¥ 1 7= Py _E i)
REF AL T 938 7=y ik 4 F sk, [R)ef Bh
AR AR BRI A (U0 ABL RGEHF R I GeneS-
can il Genotyper), SCHL T HLIKEE IC %80 H 3.
Ak, 56 SSR FE AR B 73— W F R LR R
L AT LURS 2 MR 2 5 1 S 7= . 9% SSR
BRI, ARABEREARR D TFhRic it T
— R HGE T AR SR AR, FES % MR g o
48— MR

AL SSR A M B AR ) — > B RR K H R
B A A T B . —2% 50 nmol M5 FEY, bRiCH

AR AR 1000 STERIL TR KRR,
WAk A P22 5), MAE— BT, iR EZKRW 50
AEEAT ) SSR LA AU A LGS | B TE 2tk B
50 000 JG. WAL, — B SCR R LI 0 55 i) SSR i
SO, SLRAZAS BT LRI L S B OES | , %
AR AE D B AR NS S FTF T P R R
1.3 TP-M13-SSR & R =4

Oetting 5 (1995) F UCH — Bt 19 bp A H IR T
F)(FRA Tailed primer, Bl 2E 51905 A B M SR E
& (short tandem repeat, STR)FRICIE R W, I 5947
T R ML E PCR (Multiplex PCR) i ARMEL S .
Schuelke X F M13 #5046 B E 519 FE 519
IZHEARERAATT BE, MALIHT SSRERY
A SBMF AR TEEES, R T —EREE
HIHET oGP BAR A SSR 3 HE = ke ik & | BP
TP-M13-SSR # R .

2 TP-M13-SSR #&:F: A

21 TP-M13-SSR #& ¥ R4k R H) & B[R I8

¥ M PCR (KR AR, 7k A TP-M13-SSR
(KR P47 PCR P HERT, RN R R hAds 3 K3 I9F
B, s 7 L P 1

%ﬂ—) Forward primer with M13{-21) tail at the 5'-end

B €SS Reverse primer

c M Universal FAM labeled M13{-21) primer

D Templaswe
s ona Pz CACA. .. (CA),

oo CACA RESNSSN Template DNA “—~s— 3
-y

. CACA SN &

-—iTNE

F %m@ CACA. .....(CA),......CACA SN

T A FORHREIFAIMAES B 257 C FRr0e Yo W il 5 WD M13).

Note: A expressed tailed left primer. B expressed right primer. C expressed universal primer(M13).
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Fig.1 Reaction principle of TP-M13-SSR
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Fig.2 The continuous peaks detected in PCR products of bnlg2331y11 with the repeat unit TGG
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Fig.3 Reaction principal of two different biotin labeling formats in PCR products detection
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Table 1  Comparison of the different detection methods in SSR—PCR products
Ao Jy vk oy = A A AR Hfic sk = G
Detection method Precision Detection costs Complexity Data collection Flexibility
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Note: * The accurate size of SSR-PCR product can not be determined.
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5.
Note: A and B refer to the fragment size revealed by phi308707, and C refers to the fragment size revealed by M44 (offered by Maize Research
Center, Beijing Academy of Agricultural & Forestry Sciences).
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Fig.4 Fragment size revealed by TP-M13-SSR in landraces of maize
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Table 2 Genetic diversity of three maize inbred lines and 86 landraces revealed by five SSR primers

5 g FR AN B P AT BEPI AL S R AL BRI Z R AARE MG RS =

Marker Allele frquency Genotype no. Allele no. Gene diversity Heterozygosity PIC
phil27 0.66 14.00 9.00 0.53 0.44 0.49
phi062 0.76 8.00 7.00 0.39 0.34 0.36
phi075 0.39 8.00 5.00 0.66 0.78 0.59
phi079 0.65 13.00 7.00 0.54 0.54 0.52
phi085 0.37 11.00 8.00 0.71 0.38 0.66
T 0.57 10.80 7.20 0.57 0.49 0.52
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