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Development of a Highly Efficient Isolation Protocol for Mitochondrial DNA and RNA Using
Small Scale Plant Tissues. Kyung-Min Kim*, Yong Suk Lim', Dong IIl Shin® and Ill Whan Sul'.
Department of Environmental Horticulture, Sangju National University, Sangju, Kyungbuk, 742-711, Kores,
"Department of Biotechnology, Daegu University of Foreign Studies, Kyungsan, Kyungbuk, 712-881, Korea,
*Department of Plant Genetic Engineering, Catholic University of Daegu, Gyeongsan, 712-702, Korea — We
present a fast and simple protocol for purification of mitochondria, mitochondrial DNA, and RNA
from small amounts of tomato leaves. This method uses a high ionic strength medium to isolate mi-
tochondria and extract mitochondrial DNA and RNA from a single preparation and is easily adapt-
able to other plant species. Mitochondria was confirmed by MitoTracker. The mitochondrial DNA was
not contaminated .by. plastid DNA, -was successfully ‘used for PCR. Similarly, the isolated mitochon-
drial RNA was not contaminated only slightly contaminated (leaves) by plastid RNA. RNA prepared
according to our method was acceptable for RT-PCR analysis
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NaOClel| 308 3} 70% ¢&ol 3022 458 v BEF2
33 F4ste, BEvlEE MS 712ujA)[6]d] 0.1 mg/L BASt
0.35 mg/L IAA 28]x 30 g/L sucrose, 8 g/L agarg 3
THE w22 30mid sk (@ 15 cm)oll B3 26+1T ol A
30217 wjokah AT

2zte] ojg Aol mitochodria (my ¥2ish
mitDNA 222 Scotti 5 [9] W< 283591, mtRNAS]
#2292 Chomeczynski 9} Sacchi [2]2] W& 3838} o}l
9} 7o) F33tHrt. Homogenization buffer A (50 mM
Tris-HCI (pH 8.0), 1.3 M NaCl, 25 mM EDTA (pH 8.0), 0.2%
BSA. 0.05% cysteine ¥ 56 mM [B-mercaptoethanol)}
Homogenization buffer B (100 mM Tris-HCI (pH 8.0), 2.6 M
NaCl, 50 mM EDTA (pH 8.0), 04% BSA. 0.1% cysteine 2}
56 mM B-mercaptoethanol) & 41413 A& A Fste] 52
Aol & wf o] 8-8tFth Lysis buffer (25 mM Tris-HCl
(pH 8.0), 20 mM EDTA (pH 8.0), 0.5% SDS), 10 mg/mL
Proteinase K, 2 M Ammonium acetate, 10 mM Tris-HCl
(pH 8.0), 1 mM EDTA, TE-saturated phenol/chloroform
(50:50), Water-saturated phenol/chloroform/isoamyl alco-
hol (50:49:1). 10.mg/mL RNase A, RNA extraction buffer (4
M Guanidine thiocyanate, 25 mM Sodium citrate (pH 7.0),
0.5% sarcosyl, 0.1% B-mercaptoethanol), 4 M LiCl5-<] Aok
2 W olgagnh
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o] A7)19% % silver stainingsto] FAALH A= &<
39t} PCRo) AF4-3F 712 & PCR system 2,700 (Biometra,

USA) o9tk
Zn o ng

Fig. 1& EntEe] 27 94§ 900~300 mgs 5 mL 32
Lol A Bl Ho] 16200 rpmo.& 20% FTEAO|A
3 e oo Arte REAYIA B HHE Yol 100
il WA)E o] &3t 7%] A7VE A2 2,600 (pm o g 1087
AAF T A 2 o}%3% U}, 3,900 rpm
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lFr&sh tomato leaves : 300~900 mg, Homogenization buffer A:5 m
|

[ Tissues were homogenized for 20 sec at 16,200 rpm }

l

l Add equal vol. of cold Homogenization buffer B _j
|
L Filtration through a nylon filter (100pm mesh) j

!

] Centrifuge at 2,600 rpm for 10 min. }
!

l Centrifuge at 3,900 rpm for 10 min., twice J
|

(7 Centrifuge at 12,700 rpm for 15 min. ‘J
l

{ Resuspend 1 mL of cold Homogenization buffer A j

|
fﬁ MitoTracker analysis T

Lmt collection by centrifuge at 12,700 rpm for 15 min,T

Fig. 1. Preparation of intact mitochondria in plant tissues.
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Age 5% 4 A4 47t vk A4En

EnlEe Baujgy o 2HoafE #e PAEH mtz2
2E mtDNA FZ(Fig 3)& g3 2o 8% mtE 200
ul lysis W# o) 19l the, 50 ug/mL proteinase K& i
37 ¢ 1A7E dFwolA gtk 019 £2F<9 2 M ammo-
nium acetate®t 9] TE-saturated phenol/chloroform
(50:50)8 21, 24 B59) 100% Ae&S ¥ o 20T
o 4 sH2ure whxghe} 16,000 rpm o 2 20% AP 4
zolo wad. 20 plo BFFE B 08% op7fEzAd A

o>

719 £8t] mDNAY-S #Helstsith. Fig. 4AE 359 A
EAE olg3le] mDNAE Huste] H7|FFE FEL2
2% mtDNAS owe; S #Hold 4= 91t} Table 13 o]

mtel} A& e 4 }—‘;‘% o} &8} 6 sete] PCR primerE )
2ol 1,2, 4,5, 619 PCR primer =%
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Mito-
Tracker
Jed 580

Fig. 2. Mitochondria pellet stained with MitoTracker® isolate
from tomato fresh-leaf tissue. 1st, 2nd and 3rd layer:
1/3, 2/3 and 3/3 portion' of supernatant in 16 ml fal-
con tube, respectively.
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r mt pellet resuspend carefully in 200 pl of lysis buffer J

ﬁ’roteinase K added to a final concentration of 50 ng/ mLJ
!

[ Incubation at 37T for 1 h. J
li Add 0.1 vol. of 2 Ivll ammonium acetate J
[Add equal vol. of TE-saturatled phenol/ chloroform (50:50) }
md 2 vol. of 100% ethanol antl overnight incubation of -20"@
r Centrifugation at 16}000 rpm for 20 min. J
’7 Pellet was re-dissollved in 20 pl H0 J
L Rnase A treatment, le’chanol precipitation J
[ PCR alnalysis |

Fig. 3. Isolation of mitochondrial DNA.

Table 1. List of primers for PCR and RT-PCR

A Wss 39 & 4 don, 592 4 59
okr}o)] of 7jRLatglth. Bookjans S{1]0] E1g
ol AR A o A 2] g mDNASH Pérez F(8]0] ik
sulely] 2 Hsusl Mullinfd]o] B33 HE3FRE7
mtDNA ZZ0] o] 88 B2 9] A|§E o|-&3t4 Southern
2202 mDNAYS Sstgenl, & ARdAE PCRY
osto] mDNAYQ S #Helate] Southern ¥4l 3 43
Azte] BAsre gast 3 F U

AZo] goz B g mzZFE mRNA F2 Y2
Fig. 59} 2th. mt7} & = Hoj 200 ul RNA extraction B} ¥
2 93 65Ce 287 Aol Asta, 01 BFS 2 M so-
dium acetate (pH 4.0), F#F9 water-saturated phe-
nol/chloroform/isoamy! alcohol (50:49:1), 18} &5 9| iso-
propanol & AHYZ P& T 20T 143 A Fok
16,000 rpm, 2087+ YA & AFFHL Al sk, 200 vl 4
M LiCle ¥ 1 =0t} 1813 16,000 rpm, 2087 A48t
sl e A A3 300 ul RNA extraction W3 & @il 65T

. . _— Estimated
No. of primers Sequence of primers Specification band (bp)
) 5'- ATCCGTTGCTCAAACCGAAT ath; cob apocytochrome B 600
3-TCCATATTGATGCAATGCGG
) 5-TGAGATCGTTGTCCGATCTT AY305268; 700
- 3 -TCCAATACCGATAGCAGCTC ATP synthesase subunit 9
3 5-TCCAAGTTCGTTAGTAATCG AY305268; 700
3-TTCTACGCCTATCAAAGAAA ATP synthesase subunit 9
4 5-CGTTGTCCGATCTTTATCGT AY305268; 700
3-TCCAATACCGATAGCAGCTC ATP synthesase subunit 9
5 5-GCCCCCTTTTITITGGGAAAG AT3G14840: 500
3-TTCTAAAAGACAGGGAGGAT ATP binding protein
6 5-CGGTCAGTGGCAGTGAA AT1G61140; 800

3-TCATTGTTTGCCTCCCTGCT

ATP-dependent DNAhelicase

BamH|  Hindlll
EcofRl

0.6 —»

Fig. 4. PCR analysis of mtDNA by PCR primers. A: mtDNA digested with BamHI, EcoR], and HindlIL. B: PCR analysis of mtDNA
in 0.8% agarose. M: \/Hind 1. 1~6: no. of primers.
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' mt pellet resuspend 200 pl RNA extraction buffer 1

l

I Incubation at 65T for 2 min. j
|

L Add 0.1 vol. 2 M sodium acetate (pH 4.0) |
|

Water-eqilibrated phenol/chloroform/isoamy! alcohol
(50:49:1)

|

| Add 1 vol. isopropanol and then -20T for 1 h |
l

| Centrifuge at 16,000 rpm for 20 min. [

B Pellet resuspend in 200 pl 4 M LiCl ]
|

| Centrifuge at 16,000 rpm for 20 min.
|

Dissolve in 300ul RNA extraction buffer by heating
at 65T for 2 min.

l Add 1 vol. isopropanolland then -20C for 1 h f

! Centrifuge at 16,00lO rpm for 20 min. I

{ mtRNA pellet wash iq 75% ethanol, twice ]

L Air dry, dissolje in 20 yl H.O ‘
!

| RT-PCR analysis I

Fig. 5. Isolation of mitochondrial RNA.

EtBr Silver

Fig. 6. Analysis of mtRNA by RT-PCR. EtBR stained (left),
silver stained (right).
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