
32P-(p)ppGpp
Protein/ 

Whole cell lysate

Spot on 
nitrocellulose 

membrane

Binding No binding

Phosphorimager

A. B.

A1 , S1 A2 , S2

• A: area of the 
encircled spots

• S: radioactive 
signal of the area

• Binding fraction: 
specific signal of 
inner circle divided 
by the total signal

Binding fraction =

S2 - S1
A2 - A1

× A1S1 -

S2

5 min, RT



96-well deep well plate
IPTG 0.5 mM, 6 h, 30 °

C

E. coli
ASKA collection 

BL21 DE3 containing 
pET28b-relseq-his or  

pET28b-gppA-his

Pellet cells; resuspend in 
lysis buffer; freeze-thaw 

for 3 times

V-bottom microtiter plate
20 𝛍L whole cell lysate

Endonuclease 2 U/
well, 37 °C 15 min, 

then on ice 

Protein expression 
and purification

Synthesis of 32P-
pppGpp and ppGpp Mix pppGpp and 

ppGpp in 1:1 ratio, 
dilute to final 4 nM

pppGpp

ppGpp
GTP

Add 10 𝛍L of 
(p)ppGpp in each

well and mix
5 min, RT

96-pin tool

Rest the pin 
tool on a 

nitrocellulose 
membrane 

for 30 s

Dry the 
membrane 
10 min, RT

Expose to 
phosphor 
screen for 

5 minVisualize using 
Phosphorimager 

(2 min)
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