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Cofactor requirement of Ssi ligase

(a) Cofactor specificity of Ssh ligase. Ligation reactions were carried out at 65°C for 10 min in the presence or absence of a cofactor

(1 mmol/L) as indicated. (b) Effect of ATP concentrations on the activity of Ssh ligase. Ligation reactions were carried out at 65°C

for 10 min in presence of ATP at various concentrations (0, 1 and 10 mmol/L) in the presence of the *P-labeled substrate (1 pmol).

1: 0 mmol/L; 2: 1 mmol/L; 3: 10 mmol/L.(c) A schematic diagram of the ligase substrate. The radiolabel is shown by an asterisk.
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Fig.2 Adenylation and deadenylation of Ssh ligase

(a) SDS-PAGE analysis of the MonoQ fraction containing Ssh ligase (lane 2). Molecular mass standards (lane /) and
their sizes (in ku) are indicated. (b) Adenylation of Ssh ligase with dATP. The MonoQ fraction was incubated with
[a-*P]dATP and then subjected to SDS-PAGE and autoradiography. (c¢) Transfer of the adenylate moiety from ATP

to Ssh ligase and from the enzyme to nicked DNA. Ssh ligase was incubated first with [a-?P]JATP (adenylation) at
65°C for 10 min and subsequently with nicked DNA (deadenylation) at 65°C for another 10 min. Samples taken at

both stages were electrophoresed. The gel was exposed to X-ray film. /: adenylation; 2: deadenylation.
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Fig.3 Binding of DNA by Ssh ligase
A mixture of radiolabeled duplex DNA with (left) or without (right) a
nick and single-stranded DNA was incubated with Ssh ligase (0, 0.1, 0.2,
0.4, 0.8, 1.6 nmol/L). Samples were electrophoresed in a polyacrylamide
gel. The gel was exposed to X-ray film. The position of radiolabel in the

duplex template is indicated by an asterisk.
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Fig.4 Interaction between Sulfolobus DNA ligase and
PCNA homologues
For each combination, at least five colonies were tested and two
representative spots are shown.
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Fig.5 Effects of Sulfolobus chromatin proteins on Ssh
ligase activity
Ligation reactions were carried out at 65°C for 2 min in the presence of
Ssh7 or Ssh10b (2 or 4 pmol/L). No chromatin proteins were added in

the control lane.
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Biochemical Properties of DNA Ligase From The Hyperthermophilic
Archaeon Sulfolobus shibatae”

LAI Xiao-Qin, HUANG Li™
(State Key Laboratory of Microbial Resources, Institute of Microbiology, The Chinese Academy of Sciences, Betjing 100080, China)

Abstract DNA ligase from the hyperthermophilic crenarcheon Sulfolobus shibatae (Ssh ligase) was optimally
active in the presence of ATP and partially active in the presence of dATP. The enzyme was adenylated by both
ATP and dATP, and the adenylate moiety covalently linked to the active site of the ligase was transferable to
nicked DNA. Electrophoretic gel mobility shift assays revealed that the enzyme bound a duplex DNA fragment
with a nick and that without a nick with similar affinity, but displayed little affinity for single-stranded DNA. Sso
ligase, a closely related homologue of Ssh ligase from Sulfolobus solfataricus, interacted with PCNA-1, one of the
three PCNA homologues found in the organism, as detected by yeast two-hybrid assays. No interaction of the
enzyme with the other two PCNA homologues (PCNA-like and PCNA-2) was detected. Ssh10b, a member of the
highly conserved Sac10b protein family of Archaea, stimulated DNA ligation by Ssh ligase, whereas Ssh7, a major
Sulfolobus chromatin protein showed no effect on the activity of the ligase.

Key words Archaea, Sulfolobus solfataricus, DNA ligase, DNA binding, Sac10b family protein, proliferating cell
nuclear antigen(PCNA)
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