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Abstract: Ammopiptanthus mongolicus (Leguminosae) were subjected to ISSR (Inter-simple sequence repeat)}-PCR
analysis in order to investigate the genetic diversity within and among populations. Genomic DNA of A. mongolicus
was extracted as the ISSR template, and the influencing factors of ISSR were studied and the experiment parameters

were optimized. By adjusting template DNA concentration, Mg** concentration, INTP and Taq polymerase contents,
and annealing temperature, the PCR amplification conditions were optimized. The optimal experiment conditions
were as follow: 20 u 1 system containing 20 ng U I'' template, 10 mmol/L Tris-HCI1 (pH 9.0), 50 mmol/L KClI,

0.1%Triton % 100, 2.75 mmol/L MgCl,, 0.15 mmol/L dNTP, 2% formamide, 200 nmol/L primer, 1.5 U Taq
polymerase. With a MJ thermal cycle, optimal amplification program was 1 cycle of 5 min at 94°C; 35 cycles of
30 s at 94°C, 45 s at 46-56°C, and 1.5 min at 72°C; 1 cycle of 7 min at 72°C; 30 min at 4°C, using block control
style. One hundred ISSR primers were used to screen the suitable primers for assessing the genetic diversity of A.
mongolicus, of which 15 ISSR primers with high resolution and multiple polymorphic bands were screened. The
total 121 ISSR bands were amplified with 15 primers, and produced 43 polymorphic bands.
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519 FIK , 1B KR R Y. Qian % A9 RAPD
R ISSR ARt Ry Bl T SRR FF 4 8 (Oryza granulata)ffy
R 454, RILISSR $rid Ik RAPD £l £ 7%
HEAHRE, RNAAEAHIEE. ISSR BRI
YEMRT B A VAR . R B R B MR 3R B
& DNA iR B DA ZFk, CHThtiEHT
EREYZHBRS, SRS, ISR R
FELE, FE AR B TR,

iZH ISSR trid RN, B T BN I VHAES
FEHEYF, T H, SR 595 E K8 RN &4
AR, LX) 51 P E R R N &AL R IEE
PER, HEHEStR. TESHTFNSIVEE
ML KR, AXUBHHAGHEDY LT
(Ammopiptanthus mongolicus) ) DNA A 8iiR , ¥R it
ISSR 3| #y iy 6 8 70 S 2 %A B 04K
1 BRI DT ¥
11 TEHE

EAFRY . TEMX X EY L FAmmopiptanthus
mongolicus)ift, B R AR TR ORF . RAZGHE
J5 i CTAB $ &P, $REUE DNA, EEE A
REBHR 6 MERARTHEX 4 4 ER, TR
2AEE), BA BB 2 NAME, 3L 12 MMER R
K140 DNA 1B #8i5, g BE 256 A1514. 100

A ISSR 5|10 B s K BFE e WK 22 (University of
British Columbia, Set No. 9, No.801-900.),

1.2 PCR R B R %k

PCR Jx W #E PTC-200 (M) Research) PCR { |
BE4T. ISSR-PCR g W% :94°C S min, 1 M HF;
94°C 30 s, S0°C (46°C -56°CA £ )45 s, 72°C 1.5 min,
35 NMEER;72°C 7 min, 1 NMEFR;49C 30 min 28 1k 7
Y o

Taq polymerase i& Fl BUERI B HER A A ™ fh.
PCR ¥4 F=¥17E 1.5% SR RE R BRI L s ik 20 35,
PlEMAETHEY TEFRAT 100 bp DNA ladder
(100-1 000 bp) 4 5> FH5id, WIL Z4€ (EB) A g
#. DNA jy Bl vH LB iR R gE(LabWorks
Software Version 3.0; UVP, Upland, CA 91786, USA)
1.3 xRigit

W Ge & Sun®(r) ISSR-PCR J% [ b & 45 (9
F 8B 3T w5 | PiE MR R 2 S ¥ DNA

B & &, Mg™ IR BE, ANTP 1l Taq BE S B, Bk
BEE, "TERESLU 3 ANELEMSI(809,825,
842) AR, AT T AL W . Xt PCR R Nk Rtk
T4, LA 100 A ISSR 5| Yyt AT ik 3+ 47 vl
AL, Mk ey M IHEWK . TEZEA™
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il
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2.1 DNA EiEREXL

DNA &S BEHBAT PR ERF R
HH—NEER T, 8RS BT, 5 FREE ML
L, BRMX, Y ERARE SRS &
> XN Ry M. RSB
05-100ng v1' Z MR E T DNA IR EBBE,
M Ge & SunP!f] ISSR-PCR W b & 45 &
(Primer 200 nmol/L, Taq 1.5 U, dNTP 0.1 mmol/L,
Mg 2 mmolL) , B KEE K S0C, A3 A 59
(809, 825, 842)t Ty WELK, LR ALK 1.

21 SERE PCR EARKER
Table 1 Effect of template concentration on PCR results

2|4 LR K & Template concentration (ng ® 1)
Primer 0.5 3 6 10 20 60 100
809 - + + ++ ++ + +/—
825 - - - - - - -
842 - + + ++ ++ + +/-

+: R/NE Y #4774 Having amplified products; ++: /<3 #3%
# H High efficiency of amplification; +/—: Ry =YWL R E
Unsteady amplification; —: F;5FH #47=4) No amplification,

KRR, ¥4 ISSR Xt DNA #ilg & &
RVFRIVEEREIA, 3-60 ng w1 IR & By
TEIMFERHE . L8RS BET 3ng ul' /X
IR, BT 100ng vl i 18R AR E .

2.2 Mg* k&

Mg* IR R W PCR £ RNEEREZ —.
Taq DNA R A& MR Mg™ ikt Bs, 3y Mg™ R 3k
WU EELEN Mg IRE, % PCR RN ZXE
. 519 5BERONERT AN BRESBRKEBESZ
Y BB TN, R R I I Mg IR RN
KRR R RY 8 R B EP, fE— R PCR
R, 1.5-2.0 mmol/L Mg™ B HE A E ™. Al
21 Ge & Sun?!ffj ISSR-PCR v H & R 5 &
(Primer 200 nmol/L, template 20 ng 11',Taq 1.5 U,
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dNTP 0.1 mmol/L), # 7+ T Mg™ W BEA: L, & B
Mg B R SEREE R WK 2.

%£2 Mg*Ex PCRERMNER
Table 2 Effect of Mg® concentration on PCR results

S0°CHE R 5 Y175 KA A FER 518
BB RARAR. AFFFRRENARLEUR
Tm = 4 (G+C)+2 (A+D)™5 | Y1iR K BBEK T H AR
Wit TIRKBEBHERN, 4R IE 3.

34 Mg?* (mmol/L) %3 BARENPCREZRMNER
Primer .5 2 2375 275 3.125 15 45 Table 3 Effect of annealing temperature on PCR results
809 - +- + + - - - 2|4 iB kR E Annealing temperature (°C)
825 - - - - B - B Primer 46 48 50 51 52 53 56
842 - H- o+ ++ - - -
809 - ++ + - - - -
Symbols are as in Table 1. 825 - - - - - _ -
842 - + ++ - - - -

AEKE Y, AR, X REE RS Mg
WEBEREH AR 4505 & I 2-2.75 mmol/L
) Mg™ R BBy T MR, {8 2 mmol/L 4
BTy RN K 2.375 A1 2.75 mmol/L. T
2.375 mmol/L R A K 2.75 mmoVL {B =] £}y —
Mg ERE . KT 2 mmol/L 5 T 3.125 mmol/L
Y ¥,

2.3 ANTP #1 Taq B2 B

Y INTP REL R, £3BRGBHRNS
ANRERE, Xema RE, £ 22 H INTP
g R EFEm A=Y Rk, Wy MR . £ PCR
Mg, dNTP 3R M £E 0.02-0.2 mmol/L#, AHF4
H#ET701.015.02mmol/L3 MREEE, EREK
BH,0.1-0.15 mmoV/L () ANTP 5B I¥NHFH =Y. 1
0.1 mmol/L p},PCR fz N EE 2 A & 0.15 mmol/L,
3|4y 809, 842 7 dNTP ¥k 5% 0.15 mmol/L st 1%
PV R B, T 825 L.

7E PCR jx i, Taq BEHER BB 2 HELR
M—NEERE. FHAEKRER Taq B RAT
w1 B S PR Rttty M7= Taq BEIR AT
KM FBEWRE BRAET R —BRENT ¥R
N, Taq BEARE 0.5-5U 2™, AXREE
T1U.15U0.2U03U04 4N T S BBE SRR
BRAE 20 v 1 ¥ Rk R b fE A 1-3 U Taq B§ B
BY WY B, BT 2 NMafr, ESRET
HaeR, 1.5 U By R N B .

24 BARE

RIE EiR 4 MM EFX Y AF ISSR L4
REVEWRERE, #iE T PCR RN D& BB HEAE
#(Primer 200 nmol/L; template 20 ng u1’; Taq 1.5 U;
dNTP 0.15 mmol/L; Mg* 2.75 mmol/L), {H 5|4
809,842 (] PCR I F A HFHH B /B HM
PESNE. XMHRAFTHRLHTIE KREHR

Symbols are as in Table 1.

B#E Tm =4 (GHOR2 (A+DARTEE T 519
809,825, 842 []iB ‘K iEL i 4} B 3% 529C.50°C.56°C,
B2 PCR RN RHAEE., EALRPSIY
809 [F1IE KR FE A 4B°CHIH M =YiEwi, BH M
3R 7F 46.51,52.53 . 56°Ct £H 1 ; 7F SOCRRasE
A0 48°C, T 842 MIBAEIR KB & 50°C, 7
48°CHt IR BRIy 1% .

25 WL EWHTH

Z Ik, PCR R N4 CE AN T LI EE
TR 320 v 1R PAAR . DNA iR 20ng vl
10 mmol/L Tris-HCI (pH 9.0), 50 mmol/L KCl, 0.1%
Triton %100, 2.75 mmol/L MgCl,, 0.15 mmol/L dNTP,
2%formamide, 200 nmol/L primer, 1.5 4~#i{s Taq
K. BHICIR P ARR 6 N & KBS L IE X2 SR
100 15|91, % B i KR R, T EH 4R,
HFFEH 15 MY BT 4. 5HEW . BAHMH
A ER MY A HF ISSR 519, \hg 2 121
A ISSR R, Hp 3B AN BHAA, BB
LBk 36%. SEEA5 Y81 8.07 &4, 15 45|
YIRS 49 RB 4 B RS R, Fr=4 i) ISSR
Prid L MW, RN RERE, R B AN IR
M. THTUAFHMERISSRY M (R4 . B 1,
2 3 RIR519) 809.842 M EHARTMBMEERNW
MERTESD DY YL A K ISSR § ¥R,

3itie

PCR #7552 B £ HKHW: 0 DNA
MR IRE 5208, 51415 INTP g & Mg* iy
WHE Y MR SEF AR Y, FUBERLEE
PCR R % &0, LUERBERIFNEL.

Xt T4 5 B 5| Y RBIUR, PCR 34 I & e — &
PR _E AT DUl R R A& T A B A .
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Table 4 Bands and reaction conditions of 15 primers screened
314 5271 WOUAS Number £ ARMEHLIH Number R (ER Mg™ FI4IRAEE BAKHEE O
Primer Sequence of bands scored  of polymorphic bands Mg” concentration (mmol/L)  Annealing temperature
808 AGAGAGAGAGAGAGAGC 12 1 2.75 50
809 AGAGAGAGAGAGAGAGG 10 3 2.75 48
811 GAGAGAGAGAGAGAGAC 10 2 2.375 50
813 CTCTCTCTCTCTCTCTT 5 2 2.75 50
834 AGAGAGAGAGAGAGAGYT 4 2.75 50
840 GAGAGAGAGAGAGAGAYT 8 2 2.75 48
842 GAGAGAGAGAGAGAGAYG 11 5 2.75 50
855 ACACACACACACACACYT 7 2 2.75 52
859 TGTGTGTGTGTGTGTGRC 6 3 2.75 52
876 GATAGATAGACAGACA 4 2 2.75 50
880 GGAGAGGAGAGGAGA 10 3 2.75 52
881 GGGTGGGGTGGGGTG 10 4 2.75 50
886 VDVCTCTCTCTCTCTCT 9 5 2.75 52
888 BDBCACACACACACACA 5 2 2.75 52
889 DBDACACACACACACAC 5 3 2.75 50
Total 121 43

Pritmner 809

B 1 5(%) 809 %Py ST HLABEE f 78 21 N0 &- 35 A 1) ISSR Hr Y

Fig. 1 ISSR profiles generated by primer 809 from population in Moshigou, Hangjingi, Inner Mongolia

M: 100 bp ladder DNA marker

Frromer 842
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B 2 5|4 842 b B b Dbk 21 AW &4 k3 10 ISSR 1R
Fig. 2 ISSR profiles generated by primer 842 from population in Shapotou, Zhongwei, Ningxia
M: 100 bp ladder DNA marker

R—3514, S TARKYR, BKEETER
A, 4 Huang and Sun™j ISSR #; R 3 % % B 5
¥y 811 F 888 fiR K il BE 53 53] 4 - 53°CH 52°C; Ty
Herrera R 7512 A ISSR BOAKY 3l # & B iIX B4
519 BT R A BB KR B4 55°C. B KilE AR,
Fi%ﬁ&ﬂ‘]ﬁﬁﬂ%?\*ﬂ[ﬁ]o BURHIR KB EERIE

S5 SRR A& RRER RN, BT 58
B Z 6] R e B g — L fr pa B B 254, B =4
—RERHEIRY . Hit, 7 Tm RFHEERN, &&F
B 3B KGR BE T 2D 51 ) RARAR 2 TR B 4 7
t4&, | PCR RKFs RS, Bi5I1WA 5%
RFBEH RN DB S 'R SR MES TR
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—RUER, I REXE S B R A G4 DNA
PRSI, RIS WIFFS S YRR 4 DNA
RIFFEERIK, SAEAE WA ISSR-PCR §-
HWesIm.
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