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A renewed DNA extraction method for molecular study of

Melampsora larici- populina

YU Zhong-dong,CAQ Zhi-min
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[Abstract] Based on the bi-ball method of DNA extraction,the study renews some steps and component,

which makes the PCR more sensible. The changes include: (1) Put the urediniospores into the tube with two steel

balls and 1. 6 g/L Chelex-100,the uredinia may be picked up with airing host tissues. (2) Add KOH into the ex-

traction buffer instead of NaOH and vortex the tube violently for 30 min. (3) Prick a hole under the bottom instead

of picking out of the steel balls, then centrifuge the tube to toss the liquid into the sheathed tube. The DNA
achieved by this way can be used as substrates of ITS-nrDNA-PCR,RAPD, SSR. Futher dilution multiples of the
extraction liquid is also tested. RAPD and SSR may complete well with over 16 X DNA extraction buffer.
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Introduction

Melampsora larici- populina is one of the im-
portant worldwide diseases occurred in poplar
trees. There are many reports about its biological,
epidemical features and resistant breeding. Physio-
logical race division is common with 5 races report-
ed in Europe and U. S. A. as well as in Chinat"%,
Differences and relations of the races between Chi-
na and Europe are not clear,as no work has been
done on them. Cao Zhimin,et al®1(2005) has stud-
ied the pathogenic division based on the poplar host
reported by Pinion with one host (Populus tri-
chocarpa ) failing in discriminating. Whether the
two new discriminating hosts (P. szchuanica and
P. X euramericana cv. ‘Polska 15A’) selected in
China are suitable for European races is still un-
known. No morphological difference has been
found between Chinese and the European races™.
So the molecular study on Melampsora larici-pop-
ulina gets more and more important now. RAPD
analysis has been used based on 13 isolations col-
lected from Shaanxi and Qinhai province. 4 RAPD
clusters were divided by UPGA method™’. The
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RAPD clusters division did not coincide with the
pathogenic division, and the reason is still un-
known. Many factors may attribute to the reason.
Mono-uredinia culture is time consuming and easily
polluted by neighbor urediospores,while DNA ex-
traction is difficult and often needs many mono-
urediospores, which makes the purity of the ex-
tracted DNA uncertain. Usually, Uredionispores
are grounded with a mortar and pestle in liquid ni-
trogen for DNA extraction. The DNA is purified
with phenol-chloroform chemical. The CTAB pro-
tocol described by Zolan, et al™® (1986) and the
benzyl-chloride protocol described by Zhu Hen, et
alt€1(1993) are both relatively quick and can yield a

high quality and- quantity of DNA. However these

protocols are time consuming and are easy to be
contaminated if there are many samples at dispos-
al. Urediniospores can easily ‘boil over’ when lig-
uid nitrogen is poured into the mortar, and the

DNA can be getting fewer and fewer when the

" DNA is purified step by step'’. So a new quick and

minim DNA extraction method is developed. Yu
Zhongdong ,et al™ has reported a way of extracting
DNA from a single uredinia and studied the ITS-
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nrDNA-PCR, but whether the DNA got by this
way is [it for random PCR amplifying is not
known,and so is the question how many dilution
multiples can be acquired if the extraction liquid is
stored for future study. This study reported the up-

dating result by the renewed method.

1 Methods and materials

PUT 0. 01 g mono-uredinispores of Melampso-
ra larici- populina into the tube and grind it by bi-
ball method'*!. This study renews some steps and
components. The renewed aspects include: (1) Put
the urediospores into the tube with two steel balls
with 1. 6 g/I. Chelex-100 (Made in Bio-Rad Bio-
tech. L.id. ), the urediniospores may be picked up
with airing host tissues; (2) Add KOH into the ex-
traction buffer instead of NaOH and vortex the
tube vigorously for 30 min; (3) Prick a hole under
the bottom instead of picking out of the steel balls,
then centrifuge the tube to toss the liquid into the
sheathed tube. The other steps of dealing the liquid
are same as that of YU Zhong-dong,et alt*'.

Dilute the upper liquid into 2X 3 X ,4 X ,6X,
8X ,16X,32X and use them as substrates of 1TS-
nrtDNA-PCR, RAPD, SSR. ITS-nrDNA-PCR reac-
tion refering to Gardes &. Bruns (1993)"' and Yu
Zhongdong et al (2005)®!,and ITS fragments are
digested by restricted enzyme Hinfl. The digested
ITS is electrophoresis on 8 g/L. PAGE with EB dy-

1X IX 4X 5X 6X M 2X 4X 6X 8X 32X 64X

g o

Fig. 1
1% ~64X. Diluted multiples of extraction liquid;
M. 100 bp l.adder(800.700,600.500.400,300)

ITS-PCR products from diluted upper liquid

RAPD amplification shows good results with
higher dilution multiples, amplification of 1 X to
3X diluted substrate is inferior to the higher dilut-
ed multiples, the 16 X diluted substrate has the

ing. RAPD amplification system is 2 pL diluted lig-
uid, 36. 5 pl. ddH,0,2 pl. MgCl, (25 mmol/L) 5
ul. 10X Buffer,0.5 pl. dNTPs (10 mmol/L),4 pl
primer (1 pmol/L.),4 U Tagpolymerase (Made in
Beijing Dingguo Bio-tech. Ltd.). Reaction condi-
tion system is 94 C 1 min,32 C 1 min,72 C 1 min
30 s.5 cycles,then 93 C 3 min,54.5 C 508,72 C
1 min 30 s,35 cycles, 72 C 10 min 30 s. SSR ampli-
fication system is 2 pl. diluted liquid, 36. 5 pl.
ddH,0, 4 pl. MgCl, (25 mmol/L), 5 pl. 10 X
Buffer, 0. 5 ul. dNTPs (10 mmol/L), 1 pl. My,
Primers (10 gmol/L.),5 U Tagpolymerase (Made
by Beijing Dingguo Bio-tech. L.td. ). Reaction con-
dition is 94 C 1 min,49 C 1 min,72 C 1 min 30s,
5 cycles,then 93 ¢ 3 min,48 C 50,72 C 1 min
30 s, 35 cycles, 72 C 10 min 30 s. The thermo-cy-
cler is Hybaid PXII.

random primers

Products of reaction are

checked on 1.5 g/I. sugar gel with EB dying.

2 Results and analysis

ALL 1 X ~ 6 X diluted upper liquid can
achieve good ITS amplification products,1 X and
2X have more significant results and over 6 X di-
lution liquid often has no results (Fig. 1). Hinf 1
digested ITS of different tested isolations almost e-
qually (Fig. 2). There is no distinct difference for
ITS got by bi-ball method.

Fig. 2

ITS digested by Hinf | enzyme
1~12. isolation samples ;M. marker (2 000,1 600,
1 200,800,600,400,200 bp)

best amplified result (Fig. 3),RAPD amplification
seems to need fewer substrate,and lower consis-
tent substrate has lower impurity ,which may affect

the activity of Tagpolymerase.
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IX 3X M 2X 4X 8X 10X 32X

Fig. 3 RAPD products from diluted upper liquid
1~32x. Diluted multiples ;M. 100 bp ladder

SSR amplification shows the same results as
that of RAPD. The higher (over 8 X) diluted mul-
tiples of upper extraction liquid has more signifi-
cant products (Fig. 4).

All these results infest the DNA extracted by
bi-ball method fitted well for the molecular study
of Melampsora larici-populina. The 16 X diluting

substrates has good random primer PCR products.
3 Discuss

The past study shows bi-ball method can get
enough DNA for PCR operation from a single ure-
dinia’*!, while in practice,more DNA are ready for
using ,more success can be achieved. DNA achieved
by this way may be getting worse if the extraction
mixture is put in 4 C room for a long time,and can
not be used continuously. It is best to put the ex-
traction mixture under —20 C.DNA from 0.01 g
urediniospores extraction mixture can be achieved
by adding Tris-HCl (pH 8. 0) over and over, at
least more than 6-fold,the liquid still can get good
ITS-PCR results. Even with 32 X diluted liquid,

the random PCR reaction also has productive re-

IX 2X 3X 4X 5X 6X 8X 16X 32X

Fig. 4 SSR amplification from diluted upper liquid
1~32X. Diluted multiples

sults, which means enough DNA template can be
achieved for future study.

DNA got from bi-ball method often has fewer
chemical and proteins remains, only Tris-HC! and
KOH are added to the extraction liquid and pro-
teins are erased by hatching in the 95 C water for
10 min,although many studies report adding Pro-
K has good on erasing pro-
teins®*1°~""), This study manifests adding KOH in-

stead of NaOH to the extraction buffer can improve

teinase effect

the Tagpolymerase activity, and using a sheathed
tube to receive the tossed DNA mixture can im-
prove the DNA production ration.

PCR amplification of ITS, RAPD and SSR
shows the DNA got by this way is quite fit for us-
ing as amplifying substrate. There are no facts
about how the substrate DNA is on the formation
and completion, but the electrophoresis results
showed the weight of DNA from bi-ball method
was near to that of DNA from the other traditional
extraction protocols'™. So the bi-ball approach for
DNA extraction is a good way for molecular study

of this kind of rust fungi.

[References |

(1] Pinon [.Frey P. Structure of Melamposora larici- populina populations on wild and cultivated poplar[J]. Eur ] ol Plant Pathol. 1997,

103(2):159—173.

[2] Cao Zhimin.Yu Zhongdong,Ren Benquan. Differentiation of physiological races in Melampsora larici- populina Kleb in China [J]. Acta

Phytopathologica Sinica,2005,35(2).:184—186.



158 o B AR K 2 R R RRD %33 &

(3]

(8]

(9]

f10]

L]

Tian Cheng-ming.Shang Yan-zhong.Zhuang Jian-yun.ct al. Morphological and molecular phylogenetic analysis of Melumpsora species on
poplars in China[]]. Mycoscience,2004,45:56 — 66.

Tian Chengming .Kang Zhensheng.Li Zhengi. The RAPD) analysis of Melumpsora larici- populina genetic variation[ J ]. Scientia Silva Sini-
cae,2000.36:54 —58.

Zolan M,Pukkia P ). Inheritance of DNA methylation in Coprinus cinereus{)]. Mol Cell Biol,1986.6; 196 —200.

Zhu Hen,Qu Feng,Zhu Li-huang. Isolation of genomic DNAs from plants.fungi and bacteria using benzyl-chloride[]]. Nucleic Acids Re-
search,1993,21(22):5279—5280.

Pappinen A ,Kasanen R,Moykkynen T.et al. Fast methods for DNA exiraction [or PCR analysies from Hetervbasidon annosum mycelium
and Endocronartium pini aeceospores[]]. Eur J For Path.1996,26.86— 88.

Yu Zhongdong,Gao Aigin, Cao Zhimin. A minim and rapid method for DNA extraction from uredinium of rust fungi[J]. Letters in
Biotechnology,2005,16(1).:48—51.

Gardes M, Bruns T D. ITS primers with- enhanced specilicity for hasidiomycetes-application to the identification of mycorrhizae and
rusts{)]. Mol Ecol,1993,2:113—118.

AL-Samarrai T H,Schmid J. A simple method lor extraction of fungal genomic DNA[J]. Journal of Applied Microbiology ,2000.30,53—
56.

Madiraju M V V $.Qin M H,Rajagopalan M. Development ol simple and efficieng1 protocol for isolation of plasmids from mycobacteria

using zirconia beads[]]. Journal of Applied Microbiology . 2000,30:37— 40,

EH- S DNA BRI A EHR
2HEK, FXH

(PALRPRBHEERF WORER BB X 712100)

[ E] MRBDNA"ZHRL"H S5 B ARBOL 3 35T 7 EH . 498 PCR ST A b B 5 1% , 8k Y
HEQIE: (DEH HIHEM 1.6 g/L Chelex WELEPMARA T ERFTURAGEN TS ETRASINE
T (D LHLCEPMA KOH fi A& NaOH, R 5 BIZUBHE 30 min; OO B L HFERE /N L. EL—FEO
B AR CHHEAEY. HEAEBA K DNA T J# ITS-nrDNA-PCR,RAPD I SSR 9%y . W 246 T
PCR 4" # p 2 X _b- 3 A B FE A3 3C, R 3L RAPD I SSR §" M BAZHUA T 16 5L L AR R s %,

[XMN] %oHR-HMENDNA BB Rk, B4 MR



