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Something about history

e 1980s, Kary Mullis working on the PCR

* |solated by Thomas D. Brock in 1965 from the
thermophilic bacterium Thermus aquaticus “ life
at high temperatures” = Taqg polymerase

 The structure was first resloved in 1995

* These days, the protein is isolated completely
from unique strain YT-1, which is a T. aquaticus
culture gathered from a hot spring known as
Mushroom Spring. It is considered one of the
biggest hot springs found in the Geyser Basin.
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Something about structure

* N terminal: 5 nuclease activity
 Cterminal: polymerase activity

* Proofreading

2012/2/27 5



1TAU vs 1KTQ vs 1KLN

* 1TAU vs 1KTQ: RMS=1.236

* 1KLN vs 1TAU RMS=3.687

* 1KLN vs 1KTQ RMS=2.162

2012/2/27 6



Superimposed stereodiagram of Ca

* Yellow: taq
 White: Poll
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The compare between surfaces
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Residue

Ala
Cys
Asp

Gly

Lys

Klenow pol |

Number

62
1
35
54
16
33
16
39
38
69
14
23
27

25

36
27
29
35
5
21

Mole%

10.248
0.165
5.785
8.926
2.645
5.455
2.645
6.446
6.281
11.405
2.314
3.802
4.463

4.132

5.95
4.463
4.793
5.785
0.826
3.471

Klentaql

Number

63
0
20
61
17
36
10
17
20
75
13
10
33

12

54
22
21
36
9
14

Mole%

11.602
0
3.683
11.234
3.131
6.63
1.842
3.131
3.683
13.812
2.394
1.842
6.077

2.21

9.945
4.052
3.867
6.63
1.657
2.578
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Amino acids constitution

(A+C+F+G+l
+L+M+P+V+
W+Y)

(D+E+H+K+
N+Q+R+S+T
+7)

(B+D+E+H+K
+R+2)

Basic (H+K+R)
Acidic (B+D+E+2)

Charged
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Hydron bonds
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Some numbers

* 1KLN(324-929): 1312 H-bonds
* 1KTQ(290-832): 1380 H-bonds

e 1KTQ had even more H-bonds with fewer
residues involved.

* H-bonds model: Length: <=3.2; Angle: <=55.
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1KLN

1KTQ

20
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Salt bridges

HyEH LD 2 R A A
— W B EFHIZR I (RCOOH-) : Asp-FIGlu-
hr%ﬁh

H B 742 (RNH3+):  Lys+

— PSRN (RNHC(NH2)24) : Arg+
s /R A LN EERSS:

— His, Try, Ser
o« {HIEHE B WS/ NT41R
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Escherichia coli Not hot stable 223 Lys518His519Ly
s520

Thermus Hot stable 196 Glu421Gly422G

aquaticus Lud423
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Our conclusion

 Amino acid composition

 Amino acids change to form hydrophobic core
* Hydrogen bond

» Salt bridges
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