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Abstract; Wild rice Zizania latifolia Griseb ( Turcz) ,an aquatic/wetland genus,is a member of tribe Oryzeae
widely distributed across China. Z. latifolia is not only an important genetic resource for crop improvement but also
contributes significantly to the ecosystem. However, studies on Z. latifolia have been slow because of the lack of
methodology and knowledge in all aspects. In this work, we first tried to develop and establish an optimized ISSR-
PCR reaction system for genotyping of Z. latifolia using the single factor variable method in which 6 factors
(dNTPs,Mg** , Tag polymerase , primer, template DNA and primer annealing temperature) at 12 different concen-
trations or gradients were tested. We finally set up an optimized 20 pL reaction system as follows: 0.5 mmol
dNTPs,3.0 mmol Mg** (10 x Buffer) ,0.24 U/pL Taq polymerase,1.0 mmol primer,1.5 ng/wL DNA template
and annealing temperature at 55 “C. The optimized ISSR system was successfully applied in the amplification of 80
Z. latifolia individual samples,thus,the adaptability and stability of the system were testified.

Key words: Zizania latifolia ;ISSR ; population

K[ Zizania latifolia Griseb ( Turcz) ] (n =17) K mineae ) 5 W B} A8 % ( Oryza ) 3K W5 KB ( Zizania
W AR A HE K B A AR YY), JB TARAPRE (Gra-  Linnaeus) '™, & R IKE A5 4 N Fp, Hoh 5

KR EH:2014-01-07  {EEEH:2014-02-10  PILEHAR B #3:2014-10-13

URL:http://www. cnki. net/kems/detail /11.4996. S.20141013.2025. 009. html

E&WE  ER A RFI R4S (31160271) ; VLVG4A BHE 455 H (20133BBF6005 )

S 1EE NGRS FEESE . E-mail : 2g_pandora@ 163. com

BEER TRB, WK Tt 58, E-mail : shmjiangl 11@ aliyun. com
KT, NFEYL S 500 7AW 0T9E . E-mail ; windheg@ 163. com



1396 iR/

wOW o W 15 %

WIRA 3 AP KBTI (Z. aquatic) ™ TBATK(Z.
palustris) S FIKIR(Z. texana) P T 0 A TINE
DR 8 28 25 DY R B ) T A R A
S EAMER S KMIX T Z A KEIENK . W
WIRA 1 APl K (2. lavifolia) , B KA T
PHARTRAN R 07 AR TR, IR B A T AR AR
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NI} A U IRLTS: B2 S W NTR A A 9 iR e ey 1
H f0l/N FEI B AT 7 A 7 55 2l i A 2 & )
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1.1 ##

2013 A= 4 J &b V1 P8 45 06 BH ) 9 55 10 4
B EIEBS X 2 1 ~ 8 km U FEI Y, SR HL 30 P EF 4=
DEHER) 80 N MAFEA (K 1) , PR35 AR FD
R EDKFEAI 5T 0 & B0 S b ) = ), AR LK
o R BUBH LT BT - 80 CUKFAIRAT & H .

St 5140 & KBRS LG K & A A 1 ISSR
S5, i i 52 (Sunny ) 4 W1 RHE A PR 7

G ARSI WS N 29: (AG), G, Tag
DNA Polymerase .10 x Taq Buffer .dNTPs i [ b 57 4
ERA YRR RS

1.2 IKEEZH DNA BI3REX

S WEZRRAE P IKAS DNA a7 55 il B vk SR gk -
AR ZH DNA, i DNA 28 1. 0% SR BRI f Tk
SN G TR I ot 5 ANV B2 J= ] ddH, O #
BEELHREE N 20 ng/ul, —80 CAR-AFEFR .

1.3 PCR ¥ &

ISSR JEAY 1A 2 R 20 WL, 45 2020 B A 45
10 x Taq Buffer (% 20 mmol Mg** ) ,2 mmol dNTPs,
2 U/uLl Tag DNA Polymerase, 20 ng/pl. DNA, 10
pmol 514, PCR 2 I i £ Ak A 45 44 2 45 1l 43 119
LR EE RS Y R QR g R R R
g, B R R KCFBROH IR 2, 519R KR
FE R B 1 B AR eI 45 °C B 57 CulE N (AR
I Tm (BB 1R IR BEYE ) | v 8] £k B2 A
E AR A A B A 77 B AR TR PCR X 3
AR, A 12 DNIRJER L. 45.0 C . 45.6 C
46.4 °C  47.6 C.49.2 °C,50.7 C.51.9 C,
53.3 C 54.8 °C 55.8 €€ .56.5 C 57.0 C,

PCR W Z41.94 °C Wi PE 3 min,35 PG
PIE (94 CAEVE 45 s, 1R U BEFIB BE I 45 s,
72 CHEMH190 s),72 C ZEH 7 min,4 CIR-AE, P4
P 3 L 2 x Loading Buffer 2] 5 H & #
Rkl ExRed 19 1. 0% BEAEMEEERCAE 5 V/em Z51F
TFHLUUKZMES 1.0 h, FRUKES H5 78 A MEEIS R R G
(BIO-RED) T ML IF-HAMIC 5%,

2 #RESWH

2.1 AREBRABEXS ISSR 5|43 tEA 220

1T ISSR-PCR ¥ 14 & B e i) il J2&: 5 | 138 2k
T, LRI A R R AL A5 R T 580 A
SRR EYE, 519 79 #E 45.0 ~57.0 CEE L
N G LE TR 1E 45.0 ~45.6 CILEINY 11 5
BB, 25t 5255 , BB EAIR 3R JORBE 5y (5 | 1 S5 45
MR AR E, JERE R Rl 2. 2 B E IRk
TELEE 25 T 30 48 4 1Y ek A A 4 e b FE
56.5 ~57.0 °CIFEl NP 38 557 W sk 55 , iy LA 5|
YR JORLE T BIAE 46. 4 ~55. 8 C 2], % &3
N R S R SR R B R WU IR R FE
54.8 ~55.8 CYuB NSRRIl (B 1) . w2,
55.0 CAEM LB A AR SRR, Hofb N A
PEAE IR L 254 R i
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Table 1 Geographical distribution of 30 Z. latifolia populations in Poyang Lake basin
JE B B (%) k¥ i (N) L (E) 1K (m)
Population No. County Town Village Latitude Longitude Altitude
1 ME #Oog IIPS ) 28°38'03. 54" 116°16'23. 54" 15
2 ME whs IR 28°38'40. 00" 116°14'58. 14" 15
3 A FH S 2 BUR S 28°47'52. 90" 116°04'14. 30" 17
4 iy =MES i g kF 28°35'24. 50" 116°16'27. 47" 27
5 il iy =1z IR 28°38'05. 45" 116°19'30. 44" 27
6 i =1z R 28°41'34 98" 116°24'14.17" 22
7 Rt Birpiige BRI 28°44'09. 90" 116°24'37. 16" 16
8 RT =¥z TR 28°44'45. 37" 116°34'08. 70" 13
9 &t Fagngt Fagsp ) 28°49'49. 45" 116°38'02. 59” 15
10 HBEH WU SELIAr 29°03'24. 00" 116°35'42. 12" 18
11 FLFH L s PRC) 29°07'01. 51" 116°34'29. 06" 14
12 HLFH SR TR 29°09'38. 89" 116°37'50. 18" 23
13 #E MRS SEGERY 29°13'17. 33" 116°16'59. 99" 23
14 HBE = BRI 29°16'38. 40" 116°23'55. 34" 38
15 HE K% KW 29°1632. 74" 116°16'05. 38" 27
16 HE et 5 29°22'34. 24" 116°03'43. 30" 15
17 W S 2 BUEHL 29°34'32. 44" 116°04'38. 40" 36
18 BT By JHFI A 29°21'36. 36" 116°00'10. 00" 42
19 BT B T A 29°19'12. 30" 115°5922. 30" 22
20 AT L Wi LA 29°1837. 45" 115°5528. 70" 25
21 BiS-/4 Py 327 B REM 29°15'13.22" 115°51'37.70" 30
22 L wHHEKIE [CE=YNE] 29°14'30. 50" 115°48'59. 41" 27
23 BAR PR~ B EK 29°12'30. 66" 115°46'49. 78" 38
24 k& (EER 431l 29°08'00. 64" 115°51'40. 44" 18
25 VN NS 7L 29°03'24. 43" 115°49'35. 04" 17
26 VN o S ) 28°57'20. 41" 115°46'10. 15" 17
27 i KIS KIEF 28°5928. 29" 115°54'28.71" 24
28 B RO EZ 2 GUMNSEHL 29°01'38. 92" 115°5830. 30" 15
29 g EE S FH IS 5 29°01'01. 00" 116°03"46. 90" 20
30 B B TR 28°50750. 00" 116°01'36. 45" 17

#&2 7K ISSR-PCR R AL B & B R B9 4b 38 K
Table 2  Z. latifolia ISSR-PCR optimization based on 12

different levels

Tag DNA
K 10 x Taq dNTPs DNA Gk

Polymerase
Levels Buffer ('mmol ) (U/ul) (ng/pL)  (pmol)
1 0.5 0.1 0.04 0.2 0.1
2 1.0 0.2 0.08 0.4 0.2
3 1.5 0.3 0.12 0.6 0.3
4 2.0 0.4 0.16 0.8 0.4
5 2.5 0.5 0.20 1.0 0.5
6 3.0 0.6 0.24 1.2 0.6
7 3.5 0.7 0.28 1.4 0.7
8 4.0 0.8 0.32 1.6 0.8
9 4.5 0.9 0.36 1.8 0.9
10 5.0 1.0 0. 40 2.0 1.0
11 5.5 1.1 0.44 2.2 1.1
12 6.0 1.2 0.48 2.4 1.2

2.2 dNTPs iKE3T PCR ¥ HEHIS 0T

dANTP & ISSR-PCR #" 3§ J2 b {& 2 Hh 119 32 22 1
g1, FoO i S W RGP Y RS e YRR
LU P IG5 5 i 7 1 (4 50O B B 38 7 W ) I
PE | 2ok v W) 2 S SO0 56 1) B T Rl R S PR S5 1 ™
A, FEARIRIEGIR ISSR-PCR §48 Hh BE3 T T 12 AR
[ e & 7K - /9 ANTP, &% IR % B, ANTP ¥k & 7
0.3 mmol DA T 5577 15 ek, P 1 45 B0 5 5
FE0. 8 mmol DA Ik BE B4 14 iz a2, A S
ZA 22 R EEAE 0. 4 ~0. 6 mmol I 14 2571 15 i,
Fer XA (B 2), fe)e, HEEE 0.5 mmol 1Y
dNTP ¥ & M7 ISSR-PCR J2 o 14 2 1 fe A 3
2.3 Mg’ iREREMm

Mg * #£ PCR LW H & Taqg DNA A B A0 305
7, H5 ANTP \DNA 4 &5 [ A2 &, Nt 5|
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Lane 1-12.45.0 °C ,45.6 °C ,46.4 °C ,47.6 °C ,49.2 °C,50.7 °C ,51.9 °C,53.3 °C,54.8 °C,55.8 C,56.5 C and 57.0 °C,respectively, M:DNA ladder
1 5|% 79 EARIRANEE T ISSR-PCR #1845 R
Fig.1 Effects of annealing temperature on ISSR-PCR amplification using primer Z9

bp) M 1 2 3 4 5
2000

e
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100
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7 8 9 10 11 12

Lane 1-12:0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1. 1 and 1. 2 mmol, respectively, M:DNA Ladder
B2 F[E dNTPs iRk BEXf ISSR-PCR #1857 B 8211
Fig.2 Effects of dNTPs concentrations on ISSR-PCR amplification

Yy GBS G W RCRE S S R e . AR ]
110 x Taq Buffer N E N 20 mmol [ Mg2+ ST
AR G5E 1 OB 10 x Tag Buffer 1SR 2
Mg A SNV IR EE - R BE/NT 1.5 mmol B3 5%

®p) M 1 2 3 4 5

WARE P B MU EE R T4, 0 mmol 1,4
A IR, IR 5. 0 mmol DA LA REARY AN
Ak, A Sl Mg® " i 3 vk BB [ 7E 2.0 ~
3.5 mmol , AT BHEFEMR K 3. 0 mmol (1 3) .

6 7 8 9 10 11 12

Lane 1-12:0.5,1.0,1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,and 6. 0 mmol, respectively, M:DNA ladder
El3 A[E Mg * iR EX} ISSR-PCR ¥ 18k R B2
Fig. 3 Effects of Mg’* concentrations on ISSR-PCR amplification

2.4 Taq REEERE

Taq BEAE PCR 414 520 H 2 i OB R 2% VR B
SUN AR S E TR DS /R R b e S R S G
PCR 4" 38 ;1o 55 09 MR BE AR 207 LR 2%, B

(bp)
2000

S 18 B BE Y ) £ Al s R R 8O W, 7E
FRAY ISSR [z Wik & v Taq B 45 T ) B 3 Tk B 7
0.24 U/ WL BP9 38 7= My Fe e 1 W, 7K T Bk B2 i
P HGEE R SR ATRE e 2 (B 4)

H=pepeERREEREE

Lane 1-12:0. 04,0. 08,0. 12,0. 16,0. 20,0. 24 ,0. 28 ,0. 32,0. 36,0. 40,0. 44 ,and 0. 48 U/pL, respectively, M: DNA ladder
4 A Taq BEEREST ISSR-PCR K R A F00
Fig.4 Effects of concentrations of Tag DNA polymerase on ISSR-PCR amplification

2.5 S¥RERNRN

£ PCR R it B o i 5 |k s 2 77 AR |
Y A AR S5 R A T, BT IR )
e E R B I O DR A AR K - 18 5 | e B, AR i i
RS EFEO0. 1 ~ 1.2 pmol , I ZE LT | 5]

PIH BEAE/INT 0.7 wmol B4 38 257 IR A 5 1T ¥k
FERTF 1.0 pmol B S5 AR VR EL, WOA Ry 5| W e i
e VL EIZE 0. 8 ~ 1. 0 ol , A I6 VRIS | Wy vk &l
1.0 pmol (1 5)
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Lane 1-12:0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9,1.0,1. 1 and 1. 2 pmol,respectively, M;:DNA ladder
5 A[E5|¥iRE 3T ISSR-PCR # #E4k R A9 &0

Fig.5 Effects of primer concentrations on ISSR-PCR amplification

2.6 1%t DNA WIS E
HE 6 AT UL RIS 12 /KA AR DNA

Y JEE 41 45 R I A1 ORI WA 38 AR — B, i A 9K

M 1 2 3 4 5

(bp)
2000

1000 |
750

500

250
100

ISSR-PCR S WA 28 XFAR AR DNA F ¥ i 2SR AN R AR
U (BN RE MR ETE 1.4 ~ 1.6 ng/pL I 1
BRI HAD BT ORI B AT N 1. 5 ng/ L,

7 8 9 10 11 12

Lanel-12:0.2,0.4,0.6,0.8,1.0,1.2,1.4,1.6,1.8,2.0,2. 2 and 2. 4 ng/pL,respectively, M;:DNA ladder
6 1E1R DNA iR ISSR-PCR ¥ &k RIS
Fig. 6 Effects of template DNA concentrations on ISSR-PCR amplification

2.7 RUERAIEIE

R TR SN FR A Lo A AR S SR AR g
MRIEZE G A4S B0 5 B DL AR s Rk B VEPE
B PHW 3 B 30 A JEHERY 80 M IMAE A AT ISSR-
PCR ¥ 34, AL G M4 410 2801 F . 0.5 mmol
dNTPs, 10 x Tag Buffer (% 20 mmol Mg** ) ¥ FE Hy
3.0 mmol ,Tag DNA RA &N 0.24 U/pL 514

— e — —

W 1.0 wmol A DNA ¥KFEA 1.0 ng/pl, £
5191 79 W3R K BE R 55.0 °C, PCR ¥ 345 %
7N, 31 29 X 80 MNIRFEAAG BUF I G AR
B 9 SR BMEA Y SRR PR e
BAFR R M AR Z 2SR (K 7) , |
IR A A4 2 AT LU FH T DA B9 9 ISSR-PCR
C/a L Rl

7 5149 79 3F 80 M IANAEHY ISSR-PCR # 1B 45 R
Fig.7 ISSR-PCR amplification of 80 Zizania latifolia individuals using primer Z9
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