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{For Research Use Only) Code No. 291-55301 (25 tests)

mtDNA Extractor CT Kit

Mitochondrial DNA (mtDNA) is a replicon containing in eukaryotic cyto-
plasm and its variants are known to arise independently of genomic DNA
and participate in appearance of some diseases as diabetes, Alzheimer dis-
ease, and muscle disorders. Distribution of mtDNA variants is thought to be
quite different among each tissue. and even each cells, and there are cells
containing mitochondria at different potions between the normal and its
variant mtDNAs. Therefore, qualified mtDNA from various tissues and cells
are required to study the relationships between the diseases and mtDNA
variants. However, existing methods for purification of mtDNA are consisted
of very tedious manipulations, inappropriate for simultaneous isolation of
mtDNAs from many samples for screening analyses, and many cases, total
DNA fraction is used to analyze mtDNA, although mtDNA occupies at a quite
small portion of the fraction.

“mtDNA Extractor CT Kit” is designed to isolate mtDNA from a variety of
cells and tissues in high yield and high quantity with about 1 hour.

[Features]

1. mtDNA isolation with easy handling and time-saving.

2. Isolated mtDNA is pure enough to apply to the subsequent experi-

ments as PCR and restriction enzyme digestion.

3. mtDNA isolated from as much as 5 mg of tissue is enough to amplify
given DNA fragment by PCR. mtDNA isolated from 50 mg of tissues
besides muscle tissues (250 mg) can be detected by EtBr-staining after
agarose gel electrophoresis.

The method is applicable to frozen tissues as well as fresh ones.
5. The preparation is performed without hazardous reagents such as chlo-
roform and aqueous phenol.

=~

[Contents]
1. Buffer for Homogenate 25 mL 1 bottle
2. DNA Extraction Solution I 1.3 mL 1 vial
3. DNA Extraction Solution II (A) 1.3 mL 1 vial
4. DNA Extraction Solution II (B) 1.3 mL 1 vial
5. DNA Extraction Solution III 1.9 mL 1 vial
6. Sodium Iodide Solution 7.5 mL 1 bottle
7. Washing Solution 50 mL 1 bottle
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[Materials and apparatuses to be prepared]

Reagents

1. Isopropanol, analytical grade

2. TE buffer at pH 8.

3. PBS (—), for cultured cells

Apparatuses and Lobo wares

1. Motor-driven Glass homogenizer or the equivalent

2. Automixer (MAZELA S type Z-1100, Tokyorikakikai IK. K., Tokyo)

3. 1.5mL-microtubes (sterilized)

4. Vortex mixer

5. Microfuge (max. 12,000 X g)

6. A centrifuge under reduced pressure

7. Cell scriber for cultured cells

[Procedures]
A. Isolation of mtDNA from mammalian tissues

1. Homogenize 50 mg of minced tissue with scissors in 1 mL of the
homogenizing buffer with a glass homogenizer by up-and down of the
pestle at 1,000 r.p.m. several times on ice until the pestle reaches the
bottom of the glass well.

{Notes»

1) The sample tissues should be as fresh as possible. Qualified mtDNA
could be prepared from 50 mg of frozen mammalian tissues at — 80
degrees C. for 1 month, and that from those frozen at — 20 degrees
C. for 1 week.

2) mtDNA obtained from 50 mg of tissues besides muscles can be de-
tected as a doublet bands on EtBr-staining an agarose gel elec-
trophoresis, while mtDNA isolated from 250 mg of skeletal muscle
can be detected on the same agarose gel.

3) Homogenization of rigid tissues such as skeletal and heart muscles
should be done using glass homogenizer but not with glass Teflon
homogenizer due to inefficient fragmentation of the tissues.

2. After transfer of the homogenate to another tube, centrifuge it at
1,000 X g at 4 degrees C. for 1 minute to precipitate large materials
like nuclei, and then transfer the supernatant to another microtube by
papering.

3. Centrifuge the microtube at 10,000 X g at 4 degrees C. for 10 minute
to precipitate the membrane fraction from the supernatant, and then
remove the resultant supernatant from the tube.

4. Add 50 micro L of DNA Extractor Solution I to the tube to mix well by
papering or vortexing.

5. Add 100 micro L of pre-mixed solution of DNA extractor solution II (A)

and (B) at equal volumes to the tube, and vortex it a couple of times,
leaving it on ice for 5 minutes.
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{Note> Pre-mixed solution of DNA extractor Solution II (A) and (B)
can be used at most for 3 weeks on storage at 2~ 10 degrees
C after mixing. Although DNA Extractor Solution II (B) may
form precipitate during the storage. It can be used after the
precipitate is dissolved by warming followed by cooling.

6. Add 75 micro L of chilled DNA Extractor Solution III to the tube, and
briefly vortex the tube, leaving the tube on ice for 5 minutes.

7. Centrifuge the tube at 12,000 X g for 5 minutes at 4 degrees C, fol-
lowed by transfer of the supernatant to another tube by papering.
{Notey) Transfer of the supernatant from the tube should be done,

avoiding precipitate material to transfer to the new tube. On
taking brownish material, try again from the centrifugation.

8. Add 300 micro L of Sodium Iodide Solution to the tube, and mixing.

9. Add 500 micro L of Isopropanol to the tube, and mix well.

{Note> The solution in the tube may be colored after addition of
some isopropanol reagent, probably, due to deterioration of
the reagent or its insufficient quantity. Analytical grade of
Isopropanol should be used.

10. Centrifuge the tube at 12,000 X g for 10 minutes at room temperature,
followed by decantation to remove the supernatant.

{Note> The precipitate can be seen due to co-precipitant containing
in the solution provided.

11. Add 1 mL of the Washing Solution to the tube, and is followed by brief
vortexing.

12. Centrifuge the tube at 12,000 X g for 5 minutes at room temperature,
followed by decantation.

13. Repeat the wash consisted of Step 11 and 12.

14. After drying the precipitate under reduced pressure, dissolve it in an
appropriate volume of TE, at pH 8.

{Note> The final product contains RNA, which can be removed by
digestion of RNase treatment : incubation with 10 micro
g/mL RNase for 1 hour at room temperature.

B. Isolation of mtDNA from cultured cell
1. Rinse culture cells twice with PBS on the culture dish, followed by col-
lection of the cells using cell scriber into glass homogenizer.
2. Proceed the whole steps from 1-14 described in A.

[Storage]
Keep at 2~10 degrees C.

[References]
1) ZHFE : BEOBD K, 174, 420 (1995).
2) Davis, R. E. et al. : Proc. Natl. Acad. Sci. USA, 94, 4526 (1997).
3) Poulton, J. et al. : Prenatal Diagnosis, 16, 1247 (1996).
4) Jazin, E. E. et al. : Proc. Natl. Acad. Sci. USA, 93, 12382 (1996).
5) HARERT, NEEER © BARREIR, 47, 304 (1989).

—3/8—




mtDNA Extractor CT Kit (catalog No. : 291-55301, 25 tests)
[Protocol]

X2

50 mg of Tissue or 250 mg of muscle tissue

1 mL of Buffer for Homogenate
Homogenize tissue at 1,000 rpm using a homogenizer on ice (4 times X 20 sec.)

Homogenate transferred to a 1.5 mL-microtube

1,000 X g for 1 min. at 4°C
Supernatant transferred to a new 1.5 mL-microtube
l 10,000 X g for 10 min. at 4°C

Precipitate

4—— 50, L of DNA Extraction Solution I

suspend

lg———— 100 L of DNA Extraction Solution II*

*: DNA Extraction Solution IT are prepared by mixing 50 L of DNA Extraction

Solution IT (A) and 50 p L of (B) just before use. The prepared solution is stable
for 3 weeks at 2~10°C.

Vortex gently

Leave it for 5 min. on ice

l&——— 751 L of cold DNA Extraction Solution 111

Leave it for 5 min. on ice

12,000 X g for 5min. at 4°C

200 u L of Supernatant transferred to a new microtube

lg——— 3004 L of Sodium Iodide Solution
l&——— 500 L of Isopropanol (Wako Cat. #166-04836, special grade)
12,000 X g for 10 min. at RT

v
Precipitate

< 1 mL of Washing Solution
12,000 X g for 5Smin. at RT

Dry in vaccuo
[¢— TE Buffer (pH 8.0)
v

mtDNA Solution

FUJIFILM Wako Pure Chemical Corporation

1-2, Doshomachi 3-Chome, Chuo-Ku, Osaka 540-8605, Japan
Telephone : +81-6-6203-3741
Facsimile : +81-6-6201-5964

http:/ftwk fujifilm.co.jp

FUJIFILM Wako Chemicals U.S.A. Corporation  FUJIFILM Wako Chemicals Europe GmbH

1600 Bellwood Road Fuggerstrasse 12

Richmond, VA 23237 D-41468 Neuss

USA. Germany

Telephone : +1-804-271-7677 Telephone : +49-2131-311-0
Facsimile  : +1-804-271-7791 Facsimile +49-2131-311100
http://www.wakousa.com http:/iwww.wako-chemicals.de
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J— K No. 291-55301 (25[E F)
# - 4R S b 3> K U 7 DNA A
MIDNA TX¥ X P 575 —CTF v b

[FL&(c)

STAE, BERIFR 7 IVYNAT =& I F a3 F )7 DNA (mtDNA) 2R & OB AR
B4 L& D7 S NthS, mtDNA OFFTBREAICITHON S L D10k -> TEE LAV,
mtDNA (%, # DNA & 27: 0 {E{EOF TEIR DNA O34 & EIG B SRk 720D, k4 InfE
REELSHLLDEEZLNTVET. FFICHFELHHAMITEREZ D 6% OFEE
ICHEL B> TWAERMONS LS04 Y, MEhOHMmER2?S TR, EEICED
L% e B mtDNA s & AL EE A EHI N ThEdD . LaLl, affED
mtDNA %859 51213, EHRERIE &% < OREANETH Y, SRR E iy & L7z
Feicidm L TR A . BETHN T % mtDNA O5#TE, Ml S total DNA %
H4 BBRICE TN ABED mtDNA 2 H\WC, £ED% / A DNA ORFEF Tifrbh TohE
9.
mtDNA TF A+ 527 % —CT Fv M, Mgl XUH&D SESICEMED mtDNA %
it AR R ES.

B R

1) A7 F CEREIC mtDNA ZHi Tx %4

2) B IN7- mtDNA FEMETH D, HIREFAIE > DNA BIESISICHEATE £

3) AEOMM (5mg) »HTH PCRGICHATE 5 mtDNA AR TE 9. /M
&7z mtDNA 137/ ADRABD L7z, A 50 mg (HHEIE 250 mg)
HOEOMETT H B — A7 )VESKENIC £ Y mtDNA OWERNPTE XY

4) Bl /eER72 ) T K, BSR4 mtDNA OELASATRE T .

5) 7 /=Ry ORIV ALY OEELBEIMER L $¥A

(7] =)
1) Buffer for Homogenate 25 mL IN
2) DNA Extraction Solution I 1.3mL 1K
3) DNA Extraction Solution II (A) 1.3mL IN
4) DNA Extraction Solution II (B) 1.3mL 1K
5) DNA Extraction Solution IIl 1.9mL N
6) Sodium Iodide Solution 7.5mL 1K
7) Washing Solution 50 mL IN

Br & 2~10 CIRA#
(% PLSMCRBERZH D)

EE 3
1) AV 7rs8/—) (Hk, Code 166-04836) 12.5mL
2) TE /Ny 75— (GEETLEM5EH, Code 316-90025) i
3) PBS UE#EMFOBE) (A, Code 164-18541) T
%E =]

1) HIAREDF AT — (/23770 HREVFAF—)
2) HEEEEE GRS MAZELA Z Type Z-1100 %)
3) 15mL~A70F 2—7 ()

4) BVFy 7 AIFY—

5) fhE R O (A 12,000 X g)

6) TRHERZ Ep

7) VAT U—— (REEMTROEE)
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(ERFE) GHIE 2 5 OfilE)

(1) 7/NY 2 CTHl A < ZIA 724888 /- 50 mg*? & Buffer for Homogenate 1 mL # 7K€) 4
P— I ANET.

MBIk A 22O B A AL TS, {1, —80CT1 » AN T
—20°CT 1 JEBILANOHAEHAL T L EHRETY.

*2 {0 50 mg A I 4T 21, TH O — ABZIKE) TNV R &L THICTER
TELEEDO mtDNA 2 Ebh 9. 1, FHEHIZH 250 mg 2» S %> &
MO mDNA 23 b E S, AEERIERL T

*BERE, O E OB VO REY A RTE, BEHTAREY AT —%
AL TRV fBOFS2VEKICIE T 70 VR EYF AP —Z AT S,

2) REVF AT —DRICHBAE B2 5% T, Kb TIA NV FIZHTEYFA A
(1,000 rpm, Xy A& EFIC5 ERRE) L, ZOREV A= EXA 7 OF 12—

IZBLET.
(3) 4 CTI1 ML (1,000xg) L7ctk, EEEZEXy FTHLWIA70F 12—
IZBLE9.

(4) 4 CTL RN (10,000 X g) L7<H, LiExkRExd.

(5) DNA Extraction Solution I % 50 pL Nz, U Xy 54 v 7 (£lidBLsy 7 A)
IZEOXVy FPEREL £9.

(6) 50 ~L @ DNA Extraction Solution Il (A) 3 £ U 50 L @ DNA Extraction Solution Il

ByuEHOXA 7aF 2 —THTRAEL (HRMRE) *5, ZORAWK 100 pL =5/

TWZMZT, TV TF v 7 AIFH—T2~3mFERAE LK, SHbkdicEE

Y.

*4DNA Extraction Solution Il (B) 230kt &4 U 7=8551%, 37 COKTRD THEAIC
BRtE, BRICEHHL TOOERHL TR .

*5 DNA Extraction Solution Il (A) 5 & U (B) #{E &, 2~10C T3EMRAHET
7.

(7) 75 pL OF KA L T\ 7= DNA Extraction Solutionll %1%, RIVT v 7 AIF
Y—TRELHE, 5oHEKPICEEET.

(8) 4C T 54 ME D (12,000 xg) L7k, EiEF (#9200 pL) Xy FTHLWVA

JF 2 —TICHL EJ 6.

PNy P THBARDEWESEBL TR (EEY2EHNT A2 0ETIH D
FHA). T, FHOOWEE R - TLE->5E13, FERELL TEeICH
BB T RSO,

(9) 300 1L @ Sodium Iodide Solution #fnz THEAL £7.
(10) 500 pL DA 71N ) —)vx iz TRAEL £9*7.

AT —VDORBEOHAR 7V — FIC L VRPEEITEOTH I LDBHD
FIOT, FfmadHL TFSw.

(11) ERCT10 MR D (12,000 xg) L7o#, EiEabrE 8.
MIPHIPEENTOETOT, XUy PRI AT ENTEETS.

(12) 1 mL @ Washing Solution % iz CR&L £ .
(13) ER T ML (12,000 xg) L7ctk, LiEzklhExd.
14) 27y 7 (12) BLU A3) % 1[E#EDRL £
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(15) XL v I (DNA) ZJREGEE L 72#%, TE /Ny 7 7 —ICIHML £ 4.

9 EAHICE S N7 mtDNA 1212 RNA ZBAL TOWE4DOT, ChalE+ 55
#13 RNase ZLEE (FR#SUERE 10 g g/mL, S TIRHKIEG) 7> TR,

(EEMAH O OMEE)

(1) B2 L 7-Mifa% PBS T2 [m¥%k&H L £

(2) VA L —R—=IC THIfaz IR L REYF A F—ICANnE .

(3) Buffer for Homogenate % 1 mL A#, LT, &2 O OfHE) 2)~15) ICH#L

9.

(FFTNa—TFT424]

! R R PO
mtDNA DOV F B3 A A | H&YS v 7 Iuvndo. Mo i, Txh2
T =I5, T e AL TR S

W {H, —80CTI1 »HLU
P& 721 —20C T 1AL
MO BHEH H XA
BT

DNA 1§ [ I C DNA %
g S s,

Hh HEREHIC DNA XL v
;%‘:fh% L fEICETTL
2 7.

DNA Extraction Solution Il
wn, O, W EiE
IZRA L.

DNA DA +T55.

DNA XL v b i35m0,
HROFEN S HHNDT
720, WELTLEEBR
TFau

(%, DNA BRSOt A
PLE 3 Z A REMELR D D £
DT, BEEOL TELIC
W ABRNTTF S,

Washing Solution CyE#
%, 5T =T

{7\, DNA % +4I2 ik
HBL TR
4 ) ADNADOEAD %\, | DNA Extraction Solution T | AR IC 13 AR A% C
A BLUBDOEEGREY | 75, HFETHEEE, 38
RIRRAFRICHA L /2. FILIPICEEA L TR S,
DNA Extraction Solution
I, IBLUMaEZENZTN | Nk, DILVTy 7 AIF
Wk, WaEToICREL | Y—CTH5ICREREL T
TR\, TV,
mtDNA D[E[ LR A, MRS T ICHIEE ST | REVF A RS, HEEE
AR BeAa - T, E#E (1,000
) rpm) TRAXNLFRLAT
FHTREVFA AL STFEW.
(BEXH)

1) ZHEL  RFOHP A, 174, 420 (1995).
2) Davis, R. E. et al. : Proc. Natl. Acad. Sci. USA, 94, 4526 (1997).

3) Poulton, J. et al. : Prenatal Diagnosis, 16, 1247 (1996).

4) Jazin, E. E. et al. : Proc. Natl. Acad. Sci. USA, 93, 12382 (1996).
5) AR, NS - HARERIR, 47, 304 (1989).
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X 2

i #% (50 mg)
—— Buffer for Homogenate 1 mL
FESHR— b
REDFA P —=THREYF A X (1,000 rpm, X 2)V EF 5 EFEE), KK
1D 1000 X g, 1 min, 4C
= H FHLWwFa—7)
10,000 X g, 10 min, 4°C
ik iz
t—— DNA Extraction Solution I 50 nL, &
k—— DNA Extraction Solution II {2 &k ™ 100 xL
( DNA Extraction Solution I (A) 50 L
*

4 fﬁﬂ%
DNA Extraction Solution T (B) 50uxL A
RE#%, ki (5 min)
«—— DNA Extraction Solution Il 75 L
BEH, KR (5 min)
| > 12,000 X g, 5 min, 4°C
H @ELWFa—7)
t+—— Sodium Iodide Solution 300 p L, {E&
f—— V78 =)L 500 pL, IBE
‘> 12,000 X g, 10 min, RT

BB

"~ Washing Solution 1 mL, {E&
| > 12,000 X g 5 min, RT

“rlrp oy
b

T

JERCE

T

TENw 77—
mtDNA /A%

W RFT
ELXT7MVL A MERNSHT
ABRMHRXEEHN=TH 1825
Tel : 06-6203-3741
2304KA2
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