
Protein A beads

Protein A Staphylococcus aureus

42 kDa (Immunoglobulin, Ig) Fc

VH3 Fab Protein A 25 kDa

IgG  Fc

Protein A beads human IgG1 IgG2 IgG4 mouse IgG2a

IgG2b rabbit IgG Protein A 5 IgG

(Immunoprecipitation, IP) (Co-IP) (Chromatin 

Immunoprecipitation, Ch-IP)

(Table 1)

Protein A

1ml 10 mg 0.6 mg Protein A Protein A

5 Fc 0.7 mg Human IgG

500 μl 10-20 μl Protein A beads

Protein A beads(~200 nm) 

10 min

30 min

IP Co-IP 40%

SDS-PAGE

Table 2

Protein A beads
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42 kDa (Immunoglobulin, Ig) Fc

VH3 Fab Protein A 25 kDa

IgG Fc

Protein A beads human IgG1 IgG2 IgG4 mouse IgG2a

IgG2b rabbitttttttt IIIIIIIIIgGgGggGgGgGgGgGgGgGgGG Protein A 5 IgG

(Immunnnnnnopopopopopopopoppoprererereerereeeecicicicicicccicipipipipipipipipiipipipipp tatatatatatatatattatatatititititititittititt on, IP) (Co-IP) (C(C(C(C(C(C(C(C(C(CCChromatin 

Immmmumumumumumumumumumumummumumm nonononononononoonoonoononon prprprprprprpprprprpprrpppp ecipitation, Ch-IP)

(Table 1)

Protein A

1ml 10 mg 0.6 mg Protein A Protein A

5 Fc 0.7 mg Human IgG

500 μl 10-20 μl Protein A beads

PrPrPrPrPrPrPrPrPrPrPrPrPrrototototototototoooooooooo eieieieieieiieieiinnn n n nnnnnnnnn AAAA AAAAAAAAA beads(~200 nm)

10 min

30 min

IP Co-IP 40%
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Species Subclass Protein A binding Protein G binding

Human

lgA ++ -

lgD ++ -

IgE ++ -

lgG1 ++++ ++++

lgG2 ++++ ++++

IgG3 - ++++

lgG4 ++++ ++++

lgM ++ -

Mouse

IgG1 + ++++

lgG2a ++++ ++++

lgG2b +++ +++

lgG3 ++ +++

lgM +/- -

Rat

lgG1 - +

lgG2a - ++++

lgG2b - ++

lgG3 + ++

Avian egg yolk IgY - -

Cow ++ ++++

Dog ++ +

Goat - ++

Guinea Pig
lgG1 ++++ ++

lgG2 ++++ ++

Hamster + ++

Horse ++ ++++

Koala - +

Llama - +

Monkey (rhesus) ++++ ++++

Pig +++ +++

Rabbit ++++ +++

Sheep +/- ++

Table 1 affinity data for Protein A and Protein G for different sources and subtypes of IgG. ++++ = 

Strong Binding; ++~+++ = Medium Binding; + = Weak Binding; +/- = Weak or No Binding; - = 

No Binding.

Species Subclass Protein A binding Protein G binding

Humamamamamamaaaam nnnnnnnn

lgA ++ -

lgD ++ -

IgE ++ -----

lgG1 ++++ +++++++++++++++++++++++++++++ ++++++++++++++++++++++++++++++++

lgG2 ++++ ++++++++++++ ++

IgG3 - ++++

lgG4 ++++ ++++

lgM ++ -

Mouse

IgG1 + ++++

lgG2a ++++ ++++

lgG2b +++ +++

lgG3 ++ +++

lgM +/- -

RaRaRaRaRaRaRaRaRaaattttttttttttt

lgG1 - ++++++++++++++++++

lgG2a - +++++++++++++++++++++++ +++++++++++++++++

lgG2b - ++

lgG3 + ++

Avian egg yolk IgY - -

Cow ++ ++++

Dog ++ +

Goat - ++

Guinea Pig
lgG1 ++++ ++

lgG2 ++++ +++++++++++++++++

Hamster + ++++++++++++++++++++++++++++++++++

Hoooooooooorsrsrsrsrsrsrssseeeeeeee ++ +++++++++ ++

KoKoKoKoKoKoKoKoKKKKoKKKoKKKKooalalalalalalalalalalallalalalaaaaaaaaaaaa - +

LLLLLLLlLLLLLL ama - +

Monkey (rhesus) ++++ ++++

Pig +++ +++

Rabbit ++++ +++

Sheep +/- ++

Table 1 affinity dadaadadadaaaatatataatatatataaa ffffffffffffororororororororor PPPPPPPPPPPPPProrrrrrrrrrrr tein A and Protein G for different sources and subtytyyytytytyytyyypeppepepepepepepepepep sssssssss ofofofofofoffffffofoffofofffofff IIIIIIIIIIIIgGgGgGgGgGgGgGgGgGgGGGgGgGg . ++++ =

Strong Binndididididididididd ngngngngngnggngngggg;;;;;;;;;;;;;;; +++++++++++++++++++++++++++++++++++++++~+~+~+~+~+~+~+~+~+~+~+~ ++ = Medium Binding; + = Weak Binding; +/- = WeWeWeWWeWWeWWWWWWeWW akakakakakakakakakak ooooooooor r r r rrr rrrr NoNoNoNoNoNoNoNoNoNoNoNoNoNNN  Binding; - = 

No BBBBBBBBininininininininininnininni didididididididdiididingngngngngngnggngngg........



Characteristics Description
Product content 10mg/ml magnetic beads in specific protective buffer

Beads size ~200nm

Magnetization Superparamagnetic

Coupled protein Recombinant Protein A

M.W. of protein ~25kDa (Protein A)

Antibody concentration ≥0.6mg Protein A per ml beads

Binding capacity ≥ 0.7mg human IgG per ml beads

Specificity
Antibodies from many different species, including mouse, human, 

rabbit, cow, goat and sheep

Elution method Elution with acid, competing peptide or SDS‐PAGE loading buffer

Application IP, Co-IP, Protein purification

Table 2 The main related indicators of Protein A beads. 

/

Component K1303-1ml K1303-5 ml

Protein A beads 1 ml 5  ml

4 ℃

1.

pH 6-8 4℃

-80 ℃

K1020 RIPA Lysis Buffer (Strong) K1121 RIPA Lysis Buffer (Medium)

K1122 RIPA Lysis Buffer (Strong) K1123 Cell lysis buffer for WB and IP K1124 Cell

lysis buffer for WB and IP without inhibitors

2. Protein A beads

Protein A beads

a. Protein A beads 500 μl 10 μl 20 μl

Protein A beads 1 1X TBS 0.5

ml 0.2 ml 10 s

Characteristics Description
Product content 10mg/ml magnetic beads in specific protective buffer

Beads size ~200nm

Magnetizatioiooioioiooioonnnnnnnnnnn Superparamagnetic

Coupleeeeeeeeed d d d d dd dd prprprprprprrrrrprrrprrprp otoototototototototottotteieieieieieieieeeeeeeieiee nnnnnnnnnnnnn Recombinant Protein A

M.M....M.W.W.W.W.W.W.WWWWWWW oooooooof f f f f f f f f ff f prprprprprprprprprprrprrpp ootoo ein ~25kDa (Protein A)

AnAnnAnAnAnAnAnAnAnAnAAnntitititititititittitit bobobobobobobobobobobobobob dydydydydyddydydydddddddddd  concentration ≥0.6mg Protein A per ml beads

Binding capacity ≥ 0.7mg human IgG per ml beads

Specificity
Antibodies from many different species, including mouse, human,

rabbit, cow, goat and sheep

Elution method Elution with acid, competing peptide or SDS‐PAGE loading buffer

Application IP, Co-IP, Protein purification

Table 2 The main relattttttedeeeeee  indicators of Protein A beads.

/

CCCCCoCCCC mponent K1303-1ml KKKK1K1K1K1K1K1K1K1KKK1KK1K11KKKKKKK 303033333303 3-5 ml

Protein A beads 1 ml 5 ml

4 ℃

1.

pH 6-8 4℃

-80 ℃

K1020 RIPA Lysis Buffer (Strong) K1121 RIPA Lysis Buffer (Medium)

K1122 RIPA Lysis Buffer (Strong) K1123 Cell lysis buffer for WB and IP K1124 Cell

lysis buffer for WWWWWWWWB BBBBBBB and IP without inhibitors

2. Protein A A AAAA A A A A beeeeebeeeeeeeeeeeeeadadadadadadadadadaaadsssssss

PrPrPrPrPrPrPrPrPPrototototototototottotteieieeieieieieeiee n A beads

a.a.a.a.a.aaa.a.a.a... Protein A beads 500 μl 10 μl 20 μl

Protein A beads 1 1X TBS 0.5

ml 0.2 ml 10 s



1X TBS 0.5ml

b. Protein A beads 10

c. 1X TBS Protein A beads

3. Protein A beads

a. 1X TBS

5-50 μg/ml

IgG IgG

IgG

IgG 1X TBS normal

mouse IgG

b. 2 Protein A beads 500

μl IgG 15 min-1

h 2 Protein A beads IgG

c. 500 μl 1X TBS Protein A beads

10 s 1X TBS

Protein A beads

4. (Immunoprecipitation, IP):

a. ( ) 3 IgG Protein A beads

4 ℃ 1

IgG

b. IgG Protein A beads 500 μl

10 μl 20 μl IgG Protein A beads

2 h 4 ℃

1

2 IgG 1-2 h 4℃

10-20 μl 1 h 2

1X TBS 0.5ml

b. Protein A beads 10

c. 1X TBS Protein A beads

3. PrPrPrPrPrPrPrPrPrPrPPrPrP oooto ein A beads

a. 1X TBS

5-50 μg/ml

IgG IgG

IgG

IgG 1X TBS normal

mouse ee IgIgIgIgIgIggIgIIggGGGGGGGGGG

b. 2 Protein A beads 500

μμμμμμl IgG 15 min-1

h 2 Protein A beads IgG

c. 500 μl 1X TBS Protein A beads

10 s 1X TBS

Protein A beads

4. (I(I(I(I(I(I(I(I((I(I(((( mmmmmmmmm unoprecipitation, IP):

a.a.a.a.a.a.a.a.a.aa. ( ) 3 IIIIIIgIIIII GGG Protein A beads

4 ℃ 1

IgG

b. IgG Protein A beads 500 μl

10 μl 20000000 μμμμμμμμμμllllllll IgG Proteiiiiiiiiin nn n n n nnnnnnnnnn A AAA A AA A AA bebebebebebebebebeeeebeadadadadadadadadadadadadaa s

2 h 4 ℃

11111111111

2 IgG 1-2 h 4℃℃

10-20 μl 1 h 2



c. 10 s

d. 500 μl 1X TBS 10 

s OD280

OD280 0.05

5.

a.

(a) (1.0 M Glycine-HCl, pH3.0) (1.0 M Tris-HCl, 

pH9.0, 0.15M NaCl)

(b) 10-20 μl 100 μl

5 min 1 15 min 2

(c) 10 s

10 μl

(d) b c

(e) 4 ℃ -20 ℃ -80 ℃

1 SDS-PAGE

2

pH 2.5-3.1

pH 100 μl (0.1M 

Glycine-HCl, pH2.8) 15 μl (1M Tris-HCl, pH8.5)

b. SDS-PAGE SDS-PAGE

Western

(a) SDS-PAGE 1X SDS-PAGE

DTT

c. 10 s

d. 5050550500505050500000000000 μμμμμμμμμμμμμl 1X TBS 10

s OODOOOOOOOOOO 280

OD280 0.05

5.

a.

(a) (1.0 M Glycine-HCl, pH3.0) (1.0 M Tris-HCl, 

pHHHHHHHHH9.9.9.9.9.9.9999.0000000000, ,,,,, 0.0.0.0.0.0.0.0..1515151515151515151515115M NaCl)

(b(b(b(b(b(b(b(b((bb)))))))) 1011111111 -20 μl 100 μl

5 min 1 151515151515155151511555 mimimimmimimimimmmimmmm n 2

(c) 10 s

10 μl

(d) b c

(e) 4 ℃ -20 ℃ -80 ℃

111111111 SDS-SS PAPAPAPAPAPAPAPAPAPAPAGEGGEGEGEGEGEGEEEEGEGEEEGEGEGE

2

pH 2.5-3.1

pH 100 μl (0.1M 

Glycine-HCl, pH2.8) 15 μl (1M Tris-HCl, pH8.5)

b. SDS-PAGEEEEEEEE SDSDSDSDSDSDSDSDSDDDDDDSSSSSSSSSSSSS--PPPPAPPPPP GE

WeWeWeWeWeWeWeWeeWWeWeeeeststststststststststsss eeere n

(a(a(a(a(a(a(a(a((a(a( )))))))))) SDS-PAGE 111X111X1X1X11 SDS-PAGE

DTT



(b) 10-20 μl 100 μl 1X SDS-PAGE 95 ℃

5 min

(c) 10 s SDS-PAGE Western

c.

Flag

(a) 3X Flag 3X Flag (A6001) 1X TBS

150μg/ml 5mg/ml 3X Flag (A6001)

150μg/ml

(b) 10-20 μl 100 μl 3X Flag (150μg/ml)

30-60 min 4 ℃ 1-2 

h

(c) 10 s

Flag

(d) Flag 4 ℃ -20 ℃ -80 ℃

6. (Co-Immunoprecipitation, Co-IP):

(Co-IP)

7.

a. 3 Protein A beads

1 h 1X TBS 3

b. 5a

8.

I. ?

Protein A G A/G

TBS pH (8-9) (25-100 mM NaCl)

II. ?

(b) 10-20 μl 100 μl 1X SDS-PAGE 95 ℃

5 min

(c) 10 s SDS-PAGE Western

c.

Flag

(a) 3X Flag 3X Flag (A6001) 1X TBS

150μg/ml 5mg/ml 3X Flag (A6001)

150μg/ml

(b) 10-20 μl 100 μl 3X Flag (150μg/ml)

30-60 min 4 ℃℃℃℃℃℃℃℃℃℃℃ 111111111111111--2

hhhhhhhhhhhhh

((c(c((c(c(c(c(( ) 10 s

Flag

(d) Flag 4 ℃ -20 ℃ -80 ℃

6. (Co-Immunoprecipitation, Co-IP):

(Co-IP)

7.

a.a.a.a.a.a.a.a.a.aa. 3 Protein A beads

1 h 1X TBS 3

b. 5a

8.

I. ?

PrPrPrPrPrPrPrPrPPrP ototototototottotooto eieieieieieieieiieeeie n A G A/G

TBS pH (8-9) (25-100 mM NaCl)

II. ?



4b -

Protein A G A/G

/

4a IgG

IgG

IgG

III.

2-8 ℃

pH

TBS 0.1 % (v/v)

Triton X-100 Tween-20 NP-40 pH

TBS 0.1 % (v/v) Tween-20 TBS

2 min

IV.

0.1% (v/v)

( Triton X-100 Tween-20 NP-40)

V.

2 min

VI.

4b -

Protein A G A/G

/

4a IgG

IgG

IgG

III.

2-8 ℃

pH

TBS 0.1 % (vvvvvvvvvvvvvvvv/v/v/v/v/v/v/v/v/v/v//v/v/ )))))))))))))

Triton X-100 Tween-20 NP-40 pH

TBS 0.1 % (v/v) Tween-20 TBS

2 min

IV.

0.0.0.0.0.0.000.0.1%1%1%1%1%1%1%1%1%1%1%1%1%%1%1%%%1%1%% (((((((((((((v/v/v/v/v/v/v/v/v/v//v/v)v

( Triton X-100 Tween-20 NP-40)

V.

2 min

VIVVIIVVVVVVVVVVVV ....



Problem Possible Causes Solution

Very few or no 
target protein 
exists in the 
eluate.

Protein is not completely eluted. Change elution methods.

No target protein expressed.
Make sure the protein of interest contains the 
HA-tag by Western blot or dot blot analyses.

Very low protein expression 
level.

1. Use larger volume of cell lysate.
2. Optimize expression conditions to raise the 
protein expression level.

Washes are too stringent. Reduce the time and number of washes.
Incubation times are inadequate. Increase the incubation time.

Interfering substance is present 
in sample.

Lysates containing high concentration of DTT, 
2-mercaptoethanol, or other reducing agents 
may destroy antibody function, and must be 
avoided.

Detection system is inadequate. 
(WB)

1. Check primary and secondary antibodies 
using proper controls to confirm binding and 
reactivity.
2. Verify that the transfer was adequate by 
using prestained protein marker or staining the 
membrane with Ponceau S.
3. Use fresh detection substrate or try a 
different detection system.

Background is 
too high.

Proteins bind nonspecifically to 
the antibody, insufficient 
washing on magnetic beads, or 
the microcentrifuge tubes.

1. Pre-clear lysate with Normal IgG to remove 
nonspecific binding proteins.
2. After suspending beads for the final wash, 
transfer entire sample to a clean 
microcentrifuge tube before separation.

Washes are insufficient.

1. Increase the number of washes.
2. Prolong duration of the washes, incubating 
each wash for at least 15 minutes.
3. Increase the salt and/or detergent 
concentrations in the wash solutions.
4.Centrifuge at lower speed to avoid 
nonspecific trapping of denatured proteins.

Multiple protein 
bands found in 
the eluate.

The protein is not stable at room 
temperature.

Purify the target protein at lower temperature, 
such as 4℃.

Protein degradation due to 
proteases activity during 
purification process.

Add protease inhibitors to cell lysate.

Non‐specific binding.
1. Prepare cell lysate again.
2. Add additional wash steps.

Table 3 Other common problems, causes and solutions

Problem Possible Causes Solution

Very few or no 
target protein 
exists in the 
eluate.

Protein is not completely eluted. Change elution methods.

NoNoNoNoNoNoNoNoNoNNoNo ttttttttttararararararrararargegegegegegegegegegeeegegeg t tttttt protein expressed.
Make sure the protein of interest cocoococococococcc ntntntnntntnntnttaaaaaiaa ns the 
HA-tag by Western blot or dodododoooodododot bllblblblblblblbbbbbbbbbbb ototototototototot aaaaaaaaaaananananananananananananaaanalylylylylylllllyses.

Very low protein expression
level.

1. Use larger volume ooooof f ffffff cececececececececeeelllllllllllllllll lllllllllysysysysysyssysysyssysysaatatatatatataatatattaa ee.eeeeeeeee
2. Optimize exprresesesesesesesesesesesesesessisisisissisisisisisisisisionononnnnnonononononoonoooonn cccccccccccconononononononnononononoono dddddiddddd tions to raise the 
protein expressionononononnnonnonnonnnn llllllllllllevevevevevevevevevevevveevvveevel.

Washes are too stringent. Reduce the time and number of washes.
Incubation times are inadequate. Increase the incubation time.

Interfering substance is present 
in sample.

Lysates containing high concentration of DTT,
2-mercaptoethanol, or other reducing agents
may destroy antibody function, and must be 
avoided.

Detection system is inadequate. 
(WB)

1. Check primary and secondary antibodododododododododieieiieieieieiies 
using proper controls to confirm bbbbbbbbbinininininininnnndidididididididididingngngngngngngngnggg aaaaaaaaaaaandndndndndndnndndndndnddndd 
reactivity.
2. Verify that the transnsnsnsnsnssssfefefeffeffeffeffefefefef rrrrr rrrrr wawawawawawawawawwas s s s s s ss adadadadadadadadadadadaddadeequate by
using prestained protototototototototototototooteieieieieieieieieieieiiin n n n n n n n n nnn mmamamamammammmmmmmmammm rker or staining the 
membrane with Ponceau S.
3. Use fresh detection substrate or try a 
different detection system.

Background is s sss s ssss 
too highh...

Proteins bind nonspecifically to 
the antibody, insufficient 
washing on magnetic beads, or 
the e eeeee microcentrifuge tubes.

1. Pre-clear lysate with Normal IgG to remove 
nonspecific binding proteins.
2. After suspending beads for the final wash,
transfer entire sample to a clean
microcentrifuge tube before sepapapapapapapppapararararararaarararatititititititit onononononononononono .......

Washes are insufficient.

1. Increase the number ooooffff f ff f ff wawawawawawawawaww shshhshshhhhhhshhhshshshhhhhesesesesesesseseseeseseesesesessse .........
2. Prolong duratiooooon n nnnn nn ofoffffffoffffoooooooo ttttttttttheheheheheheeheeh wwwwwwwwwwwwwwwasasasasasaasasassaaaa hhehhhh s, incubating 
each wash for at llllllllllllleaeaeaeaeaeaeaeaeaeaaeaee stststststststststststst 1111111111111111555555555555 minutes.
3. Increase the salt and/or detergent 
concentrations in the wash solutions.
4.Centrifuge at lower speed to avoid 
nonspecific trapping of denatured proteins.

Multiple protein 
bands found ininnninininnninnn 
the eluateetetetetetetteee..

The protein is not stable at room
temperature.

Purify the target protein at lower temperature,
such as 4℃.

PrPrPrPrPrPrPrPrPrP otototototototototeieieieieieeeiee n n degradation due to 
prprprprprprprprpprrpprrp otototototototototoototeeases activity during 
purification process.

Add protease inhibitorrrrrrrrsssss ss s sss totototototototo ccccccccelelelelelelelelelell ll l l ll l lllll lylylylylylylylyllylylyssas te.

Non‐specific binding.
1. Prepare cell lysasaaaaaaaaaaaaatetetetetetetetetetetete aaaaaaagain.
2. Add additional wash steps.

Table 3 Other common problems, causes and solutions



1.

2. pH 6-8

3.

4. 3

5. 4 ℃

6.

Cocktail-K1007 Cocktail-K1015 -K1017

7. 0.1 %

( Triton X-100 Tween-20 NP-40)

DTT

8.

1.

2. pH 666666666666----8888888888888

3.

4. 3

5. 4 ℃

6.

Cocktail-K1007 Cocktail-K1015 -K1017

7. 0.0.0.0.0.0.00.00 1111111 %

( Triton X-100 Tween-20 NP-40)

DTT

8.


