July 31, 1989

I am sending a dried sample (a few micrograms) of the plasmid pAKtaq. It was
constructed by amplification of the Tag DNA polymerase coding region plus a
bit of 3' noncoding region using the oligos contained on the attached sheet.
These oligos contained extrinsic restriction site sequences at either end
(EcoRI upstream, BglII downstream) to facilitate cloning into the EcoRI/Bamil

site of expressian plasmid pITQ18 (Amersham, map énclosed). We have been
using it in a DHl strain of E. coli, but I suspect you can use it in any lab
strain. - :

In practical terms the clone is quite easy to use. Simply grow cultures to
about A...=0.2 (doesn‘t seem critical) and add IPTG to 0.5 mM and grow overnight.
We use Egganp and it is possible to get away with less IPTG If desired.

Final yeild of enzyme by the procedure outlined below is about 200,000 to 300,000
mitsperliter.ofculturewhencarparedtotheCetusenzyxre. Take care to
always titrate the enzyme, since my early preps have not worked at too high
an enzyme concentration. Whether this is an oddlg( of the polymerase or a
contaminant, I don't know, but it is stable at 94~ and seems to copurify with
the activity. All numbers given below are per liter of cell culture.

1. Harvest, resuspend in 200 ml buffer A (50 mM TRIS, pH 7.9, 50 mM dextrase,
1 mM EDTA), and repellet cells.

2. Resuspend cells in buffer A containing 4 mg per ml lysozyme = 40 ml.
Let stand at roam temperature 10-15 min.

3. Thoroughly mix in 40 ml buffer B (10 mM TRIS, pH 7.9, 50 mM KCl, 1 mM EDTA,
1 nM PMSF fresply diluted from 144 mM Stock in DMF,0.5% Tween 20, 0.5% NP40).
incubate at 75° for 30-60 min, depending on how long it takes the extract
to came to temperature.

4. Spin in cold GSA rotor (Sorvall) 15 min, 8000 rpm. Save supernatant.

5. Polyeftilencimine (PEI) precipitation. Each extract behaves a little
dfferently with PEI, so 1t 1s necessary to itrate the am ount of PEI each
time. PEI is kept as a 10% (w/v) stock at 4~ after pHing to 7.5 with HC1
and filtering if necessary. To 200ul aliquots, add 0.5, 1, 2, 4, 8 or 16 ul
of 10% PEI and vortex. let stand on ice 10 min and spin in cold microfuge
10 min. Remove supernatant and resuspend pellets as well as possible in
buffer C (20 mM HEPES, pH 7.9, 1 mM EDTA, 0.5 mM PMBF, 0.25% Tween 20,

0.25% NP40) containing 0.25 M KCl. Let stand 10 min and respin. Do your
favorite rapid assay on dilutions. (See attached sheet for mine.) I find
about a final of 0.15% PEI brings most of the enzyme down. Please note

that the titration is essential because too much PEI blocks the precipitation.

6. Add the appropriate amount of PEI dropwise to the rest of the prep while
stirring and let stand on ice 30 min. All subsequent step are performed in
the cold room. Spin at 8000 rpm for 20 min in GSA rotor.

7. Resuspend the pellet in 20 ml buffer C plus 0.025 M KC1 using a Dounce
hanogenizer with a loose pestle. This pellet is rather tough, but perservere.
Respin. Resuspend pellet in 0,15 M KCl in buffer C the same way, then give
a couple strokes with a tight-fitting pestle. lLet stand 20 min and respin.
The supernatant will contain most of the activity, although you can
squeeze a little more out of the pellet by eluting with 0.25 M KCL (and
it witl be dirtier.)



8. Dilute the supermatant with buffer C to 50 mtl KCl and load on a colum
of BIOREX 70 eluilibrated with the same buffer. 10-15 ml packed resin
per original liter of cell culture seems about right. Wash the colimn
with buffer C/50 mM KC1 and elute the Tag DNA polymerase with buffer
C containing 200 M KCl. The protein in this fraction should be more than
90% Tag DNA polymerase and the pool should be 20-100 units per microliter.

9., Dialyze The podled enzyme intoostorage buffer and aliquot. This can
M OO be stored at either -20° or -80 after quick-freezing. Activity is stable
5
P

Sl ] to at léast 5 rounds of freeze/thaw. I use 1-2 units for PCR, about o.l unit

5 o %,(f“,, for sequencing M13 and about 10-50 units for yeast genomic DNA sequencing,

27 pw;( but titrations are best. I only see the odd high concentration inhibitory
o, m: P A effect with PCR assays, where a little too much produces a high molecular
07 w0 weight smear and way too much produces intensely staining small molecular

‘ o weight material.
\

Shown below is a Coamassie-stained protein gel of various fractions
from a prep. I1f you want to test your clones for correctness, it is
probably easiest to make mini-induced extracts and assay them.

Good luck.

P.S. - Several groups contributed to making this clone: Mary Ellen Bruck in
David Ginsbergs lab; Alexandra Krikos in Myron Levines lab; and my_self.

M W
a3t g LT sepm #17-1 £/6 cgtred ‘
‘,&o}" 515 MK alade estruct (amtrel) stds
J— _ » 91 Kd
& Ta Pal
-y e U 2
am——— . - 68'/<d
oy
porRp
D -
- ) e o~ - 43 Kd
- ] ,AJ

z.i?.l...i) ™ 184 154



Rapid assays of Tag DNA polymerase

5 ul reactions:’ 0.5 ul 10X Tag pol. buffer (ala Cetus)

S 0.5 ul ANTP mix (0.1 mv dATP, 1 mM each dGTP,dCTP,dTTP)
7% 0.5 ul (1 ug) any ss M13 viral DNA
< 0.1 ul (0.1 ug) M13 fg:zgard primer
5 0.1 ul (1 uCi) alpha=-"“P-ATP
\,”? 2a3 ul H20

? 4.0 ul cocktail (madeup in advance)

+1.0 ul Tag DNA pol. dilution

37°, 1 min; 65-70°, 3 min; add 10 ul deionized formamide + dye (s)
: loadanmmi-Sax@ergelardnmXCaboutzinchesin.
Expose wrapped gel for 1-2 hours with intensifying screen.

Primers used for Taq DNA polymerase gene amplification.

The sequence of the gene was taken from Lawyer et al. (1989) J. Biol. Chem. 264,
6427-6437. The extraction procedure was adapted from the same source. —
Underlined sequences correspand to the extrinsic EcoRT and BglIT restiction
sites introduced for cloning.

Upstream: 5' - CACGAATTCGGGGATGCTGCCOCTCTTTGAGCOCAAG
Downstream:5' - GIGAGATCTATCACTCCTTGGOGGAGAGCCAGTC

t——————————




RESTRICTION .
MAP OF PLASMID pgmg/,
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MTTAAT’CATCGGCTCGTAT&TQTGTGGAATTGTGAGCGGATAACAAWCACACQSQAW
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pro
e A TTOG AGC TCG GTACCE GOGGATOCTCTAGAG TCGACC TACAGG CATGCAAGCTTGGCACTGGLC

¢ 2. Beta-gaisciosiase aioha fragrment gene
mmmmmdwwmmsﬂumm' - ony once N PTTONS'.

Sites not presert:  Aatll. Af1. Ava il Awt. Bail, Bgili. Bsml, Clal,
OraW. EcoA. EcoD. Eco47. Espi. Mia\, Nae!. Ncol,
Noe!. Nne!, Not |, Nrul. Rsril, Saul. Sl Snai,
SnaB 1, Spel, Sstu, Swl. Sy, M 11 1, Xhol, Xmal.
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