PHYTOCHEMICAL BULLETIN,

CEDUR
LEAF

A RAPID DNa ISCLATION FPRCC
FRESH

vy b

Jeff J. Doyle and Jane

L. H. Bailey

YCUNGBAE SUH
DEPARTMENT OF EOTAMY
UMIVERSITY OF TEXAS

AUSTIN, TX 787

SMALL QUANTITIES CF

Hortorium

466 Mann Library Building

Cornell University

Ithaca, NY 14853

ard

(83

i
O
Hy

the several rapid
have been described
C-fw et al. [
chylammondium bromlde (CTAB
¢De 2 simple modification o
a

» i
o orr

—d pete (T

0

rf
o
o]
i1

I

win 0 H B

RSN Il
o (VI el I
L = (D
Ut ¥
o 01 o ot
H

¥

=
o0
fu @&t oW

o be efficient for nucleic
and which have

O (D
I

N Nat (e
[ IR =Ky

0 F
i
=
I
in

T
]
Li¥
]
-
{0

wWe

Oy b= Ly =T g e

o
WD

{D

T

o DN isolaticn,
smide, CTAB, molecular systematics

ImTroduction

=y

lant DNA
2W years.
ale phenol procedures,
methods
Still, such procedures
sulted for assayinq large

From cumbersone,
DA

]

are

inexpensive DA

- kT
re\,ez"..___;.- ¥

alzo used

isolation methodclogy has evcl
mnessy,
technelo
involving ultracentrifugation in 1 ds
slow and expensive,
number

0

-
; D
0

i1

[y SO

i1
Ly

ot W gy,
P D Al [
-
o
b &

O ¢t
i

[
H
:|.J

[
i
T
W

H

4]
[o})
H
ik
U]
I-l
rla
|-|.i
<
s
']
w ¢k
b Jn
4]

and

L

=
)
}

gy move

J
Ui
ot

fu

of shrmles.
have kesn

LD b i ot

ch of DNA
Therea

rapid isola_L
amounts of tissue.
available for extraction
fortunate because it appears
¥ best for different plant groups,
ering the great diversity of plant

with a

= = a

[ ey

of DN
That dif

n o

minimum of
number of
from small
ferent
as might ke
secondary compoun

s 11 T 1 e T O

[

[

]

§L i =

s}

H

w0
ﬂd<n [N

14t

- T."li'i.fl}" Ca._-.-_—l..; Fﬂay lJil_.erJ_.__‘.
lsolation.
Here we report a metho

work for a large number of

with a ma:t1;w1ar method

|

Fy
i




M

bcthiﬁﬁﬁbcszngPalmae, Orchidaceas, Cyperaceae) and ﬁi:g;%ﬁ

(Rosaceae, Leguminosae, Saxifragaceae, Juclandacene, Fagaceae,
Portulacacueae, Solanaceae). We nave even had success with Ainseci
Jarvae! It is a very simple medification of a preocedu
Tr.ginally described for barley by Sachai-Maroof et al. (1384
differing principally in that their procedure called ZIer usi
lyophilized tissue, while we use fresh leaf material, and Qo
compensated for the increased water content by Increasing tas

Concencraticn or the extracticgn kuffer.
-oncenoravld _=ne extraciaQn LE1

This precedure has been found to be effective on fresh
tissue, and we have recently used it to extract usable DHA (high
molecular weight, digestible with restricticn endenucleases) Iron
recently-dried herbarium specimens (Deyle and Dicksen, 18387). .=
2DFeacs to be a very versatile procedure keoth In cur hands ac4
el nere in the mclecular systematics community, wihsre varsi.oo
of he protocsl have been rather widely circulated.

w
f_ X2 "
1. ; 1 in a mortar and pestlsz,
o = : L CTAB isolation bulfer;
Trls ¥acl, 20 =nM ECTA
nexzdecys onl bromide ["CTaz"], 0.2
mercaptcethanol) . Pour grindate into a 30 ml Corex tube,
mortar wizh an addition 0.5 ml 2x CTAB buffer, and add o
tuse. In addition:

"A. we preheat our nmortars and 2x buffer to ECT kefcre the
extraction.

5. fer tough tissues, a pinch of sterile sand can e addad,.

c. it is also possible to use liguid nitrcgen powdared

tissue.

<- Incutate at 60C _for 30 to 60 min with optiocnal gentle
swirling -- somewhat longer incubations, or in some cases saorier
incubations (as 1little as 15 min) have been found Dby cther
workers to give-better yields of high molecular welight DNA. We
nave recently been routinely using 3¢ nin incubations with gocd
success. ) T e s

e

- Fi ——— . )
. Extract once with (ghloroform-isoamyl alcohol) (24:1), mixing
ently but thercughly. - ) - T

[ia W)

Soin in elinical centrifuge to concentrate layers. We use
ng 7 on our IEC for 10 min. Generally +hé dglieous phase will
ar (though often colored) by the time we get done with cur
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5. pull off agueous phase with a wide-bore pipet, transar to
clear Cecrex tune, add 2/3 vol of cold (iscpropancl) and mix gently
to precipitate nucleic acids. -
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In the best isolaticns, one gets a beautiful precipitation
at this stage =-- long strands of nucleic acid that can then be
spcoled cut with a glass hook. Regrettably, this is not always
the case. We have seen everything from nc apparent precipitation
(the agqueous phase actually got clearer!) to the formation of a
cloudy precipitate, and in nearly all cases have still gotten
goed nucleic acids.

6. If possible, spoel out nucleic acids with a glass hoeok, and
transfer to 20-25 ml of @ash buffer) (76% EtOH, 10 mM ammcnium
acetate) for approximately ZQ _Win.

If this is not possible, several approaches can be followad:

A. (best alternative) Spin in clinical centrifuge at low
speed (e.g. setting 3 on IEC) for 1-2 min. Gantly pour off as
much of the supernatant as possible without lesing nucleic acids,
whnich will generally be a diffuse and very lcose pellet at the
beottom. Add wash buffer to the pellet and gently swirl to
resuspend the pellet. '

B. If you just don't see much of any precipitation, harder,
more prolonged spins are unavoidable -- do whatever it takes, but
the less the better as far as purity is concerned. After more
than about 3 min at setting 3 on the IEC, the pellet is hard and .
very difficult to resuspend in wash buffer -- we generally resort
to "tearing" it with a glass hook to try to wash it as much as
possible. In other cases the precipitate at this point may look
flaky, and that, tco, can be disconcerting.

Generally, nucleic acids will become much more white when
rinsed in the wash buffer. '

7. Spin down (or spool out) nucleic acids after around 20 min of
leaving in wash buffer (the time of "washing" is not apparently
critical).

8. Allow to air dry briefly, then add (Fesuspension buffer)
(usually 1 ml, but this will depend on the amount of precipitate
szen) . (Resuspension buffer: 10 mM ammonium acetate, 0.25 mM
EDTA¢ we have also been known to use TE [10 mM Tris-Cl pH 7.4, 1
™M EDTA, pH 8.0]). - i

EE‘MM_Q s -EDTA

A, If you check this preparation on a minigel, in many
Ccases there is not only good guality DNA, but also visible bands
cf ribosomal RNAs. R o o

o e

B. Saghai-Marococf et al. (1984), from whom this protocol was
modified, use DNA at this stage for restriction digests. We have
found some instances where DNA at this stage was resistant to
endonuclease digestion, so we do sdme further cleaning.

9. Add to a final concentration of 10 ug/ml, incubate 30
min at 37cC. |



i0. (Efﬁghol precipitation) of the DNA: dilute sample with 2

volumes © 1lled water, add (7.5 M stock) to
a final concentration of 2.5 M, mix, add 2.5 volumes of Ccold

®Ethancl) and gently mix to precipitate DNA. Spin down DNA at
high speed (10,000 xg for 10 min in refrigerated centrifuge, or
setting 7 in clinical for 10 min).

A. By this precipitation, the DNA usually looks great, even
in preps that didn't look so gocd initially. '

B. In the past, we precipitated directly from the 1 ml
volume, and found that the DNA formed a gelatinous cemplex with
the alcohol. Even a hard spin leaves a lot of alcchol in prep,
and 1f you resuspend too socon you still get a great deal of
alcohol. Increasing the volume by diluting with water helps a
great deal, but it is still necessary to dry the pellet, either
under vacuum or, as we citen do, by air drying on the benchto
overnight. ,

11. Air dry and resuspend in TE (or spool out, dab dry on =a
kimwipe, and resuspend directly). T

Rezults and Discussicon

DNA isclated by this methoed has been of uniformly good
quality n terms of size, with the majority in excess of 30
Xilobases in length. A260/A280 ratics are a Lbit low, however--
generally anywhere from 1.4-1.7, so there obviously is sonme
impurity. Yields a generally quite high =-- apparently up to
nearly 1 mg/g fresh which is a bit deceptive because whenever
possible we use young, unexpanded leaves that are packed with
DNA. The DNA 1is digestible with wvirtually all restriction
enzymes (we have not found any examples of an enzyme that
censistently will not digest DNA prepared this way, though for
any particular plant taxon there may be some enzymes that will
not work, just as is true for DNA prepared in other ways). It
is, of course, possible to clean the DNA further -- additional
precipitations, for example or, even phenol extractions or
passing the DNA over CsCl gradients. It is also possible to add
reagents to the extraction buffer; for example, we have added 1%
polyvinylpyrollidine (PVP 40) in one or two cases where we
anticipated large amounts of phenclic ccmpounds to be present.

We routinely use DNA prepared in this way for all studies in
our laboratory as it is a total DNA preparatioh™ that includes
both nuclear and organellar cocmponents. Using specific
recombinant probes, it is therefore ©possible to deteck
chloroplast DNA Testriction fragments as well¥as .séguences from
any nuclear gene by using conventional transfer and hybridizaticon
procedures. '
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[1] DNA Extraction method (CTAB)
. CTAB? — CetylTrimsthylAmmonium Bromide (CigHazBrN)

= hexadecyltrimethylammonium bromids
Working Solution Preparation

1) 2X CTAB DNA extraction buffer: F————1 <— adjusted 500ml
— 100mM Tris—-HCI pH 8.0 | — B.06g By H20
F L4M NaCl |— 40,91 | |
 20mM EDTA |— 3.728 | v
2% CTAB |— 10g 5% pH 8022
— 0.2% 2-mercaptoethanol _ |

A
x 2-percaptoethancl 2 extraction #Aef o AHR¥IT]
ex) 10 samplef] extractionf¥ — stock 100ml-Z 2| 5ie] 200:4¢] 2-mercaptoethanalge]
P&F 2} sanpleTF 10m1%] F6] AN,
2) Chloroform: isoamyl alcohol solution{24 : 1 mixture) <— 5008 AL OIS stockO2
ANE
3) Isopropanol
4) 70% ethanol <— -20C O E&.
5) 95% ethanol <— normal quallty.
6) 75M ammonium acetate{MW.=77.08)
F——— <— 500n1 D.T.
| 289, 05¢

| —

7) 25M sodium acetate{MW.=135.08)

—— <— 500ml D.Y.
| 170.1g

8) TE (Tris-EDTA) pH 8.0
Tris-CI} EDTAZ 2}2} 10X stock©2 OIS SR
200ml BTH 1X2 IEN AR

1M Tris-C1{pH 8.0) stock 100w EDTA{pH B.0) stock
F——— =— 100ml D.¥. f——— <— 10{ml D.¥.

| 12,118 | 3,722
L

I |
1 «— 200ml D.V.
| v A

| 2ml 201 | 1X EDTA
L

FRelsranos: Doylm J.). and JlDoyis. 1987. A repkd DHNA koelion pooadrs for small quaniiiex of fresh leef toe.
Phyinchemicsl bulletin, 19{1)- 11-15, Kan Byswbma's Lab. protaool
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Preparation

1. water bathE 60T =N ==Ll

Procedure

1. ASE Sample2 SUS AIHGHL liquid nitregenC= SAIH SIANRZ ZH0IA
70T deep freezer(ll HRBICL" F= XSSt IS siica geldt B vinyl
peck(] HABKH 2AHFG| HE ARICKHEE JE Sah

2 Sample 1g= 50ml polypropylene tubs{Sastard or Falcon)(| 2X CTAB buffer 10mi=
ZJI5I0] 60T water bathkd 1] 3052} Incubation AJ2IC)?

3. Incubation ¥ Chloraform: Isoamyl akcohol solution(24 : 1 mixture)2 SaK10mi)kd 1]
EAZ O 5 Inverth|H SAIE A0IECL

4. A20)A 3500 rpm, 1527 centrifugation BICKVision, VS 6000CF).

5. AISOIpIS [IZ tube2 F2ICL*

6. 2/3volume(7miQ)] Isopropanol= ADISH TS E1] FAH invertAIZICKAIRS
TO= S0 = AS).

7. -20TOIM 2AI2E Ol &R AIZICL®

8 47T. 3500 rpm, 1582} centrifugation. DNA pellst&Cl.

9. pellet2 AIQIBt ASOHS D FHEt £ 108 B HR

10. TE SmiE W0 pallet2 2F5| SOICH.

11. 1/2 volume (25m)Q| 7.5M ammonium acetate= ZJIZE 2 volume(15mi)2| 100%
ethend "2 WIS % 2-38| Invert AR preciphationTi=X| AEICL

12 -20COIA 2AIZE OlA EIE APICL

13. 4%C, 3500 rpm, 1922} centrifugation. DNA pellet&{Cl.

14. pelletE RIQE ASYUS DF XHS % 102 FH: HX[%

15. TE 5miS &0 pelet=2 2AFG| SOICL

16. 1/10 volume(5004£)0| 25M sodium acstate= ZJ} 2 2 volume({11ml)2| 100%
ehthanol2 WS 2 2-38] invert Al2)

17. 220 COIA 2AI2H Ofat &lF ARRICL

18. 4C, 3500 rpm, 158t centrifugation. DNA pellet=}O1,

19. ASOIE2 D= FHB & -20CT0| EHAR! 70% ethanol SmiZ WO® 522t BiXlE
tube= Invert AIF ethandlE DS A[HGIL B0 E0RI= 2T AAHAR
Fkimwipe)A[Z! &= 1022 BEXIAIZL

20. 400 mi9] TEEZ 2FG| =0l

21. agarose gel=A| extractiondElS 2OHBICL (= [2] agarose gal loading &%)

Refsranoa: Doyis JJ. and JlDoyis. 1987. A rmpkd DNA kolsiion proadurs for small guantiiexs of fresh led s,
Phylooheminsl bulletin, 19{1): 11-1&, Kasn Byshma's Leh. protonol
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*1. AL liquid nitregan( 20tA HIZ &&0 SH)k= 2101 J1& vield)t =L}

*Z incubationA|0] tubel| SZS & (HOM Ot=l AR AU E=[} 102 AHC=
tubeZE E=0H &L

*3. CTABO| 2 Allll= cocling A|Z[H Chel

*4. microplpetz® AE0IE] GHRS| AFZ0| 20| W S2URHE dSL0= LAl
centrifugationA|H AISel OI= X5}

*5. I alcohol precipitation2 EES AI2E T ovenight AlZ|= 2101 J1& &L =5t
AL0= -70T deep freezerQiM 152 AT ANC=T JIS0OICL

*6. tube= AP =ol(H pellet2 tube E0 20| . LIHHA| ASA2 DF W2 &
T HO| S20Rl= 21T kimwipe= HOIMICH

*7. DNA{and RNA) pelletQ| 20| B0t TEJI ZSIE|0 SAl B8 42 [ IS 29| TE=
W=l = 45 TETC| water bath(| & o/ St J2IL 169 sampleS
extraction® ZL [HFE SmiQ TEQY &20| ==L CIft peletl] B2 Ex=Z0I
Rie 42 & A Bel Ol =2 = /=0l Tl =011 Al EHE2 pellet
E02| S2 centrifuse AI7| £ HEICH

*8. 95%90] normal gradeC| ethanol2 W FRIGICL

*9. precipitations RS satSS AMHGI= &S BIC

Fefaranoa: Doyim J.J. amed JlDoyie 1987. A mpkd DNA kowlion posdurs for amall quandities of fresh i e,
Phrytochemiosl bulletin, 191): 11-1K, Kan Bysima's Lab. protoool



