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Ni-NTA Spin Kit
Ni-NTA Spin Columns
For manual or automated purification of
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Ni-NTA Spin Kits#{H—Ff i (Lol (42 i 6xHistagged N TREAM ik, 8 IEA NEILIE S
B IR PR 1, BEARBGL AT 1550 8, W] LA4i{E £ 15 300ug (¥i6xHis-tagged & (1. /N g 04tk
His-tagged 414 A, il i 8 T4 8 B ik .

Ni-NTA column P A NI-NTA HERRES AT DA E4s R K/ - Ni-NTA Spin Kit #1Columns
DA 90 A T AR HENI-NTA fE B RE 5 F T P AT HEAT 22 40 RF Sl il 46 o B AN 250 41 7T 414k 751 7 300ug
6xHis-tagged 11, Ni-NTA columni] LA7E3073 8 g 4b 3] 2 1k 246 A, W H Tk Thae e, ek
BRI R, RREKTRZER . SHTANNTARFRZREL Ni-NTABLOFE AT DAIZER SR Bk M 4
fE T —54lifb . Ni-NTA Spin Kit 7] LALAE0 B 4tk 6xHis-tagged & A .

(23

Cat:DC110
Ni-NTA Spin Columns 50&
Guanidine HC1ERERIN 40g
Urea 100g
1 M Imidazole, pH 8.0 50m1
10x Tris—=HCIZ 100m1
(500 mM Tris-HCI, 3 M NaCl,
pH 8. O A7)
FEmEHE CHlisE D 100ul
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Figure 1. Ni-NTA Spin purification procedure.
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W OO T A G R0R, mA4G PR OBERIAZEE 270 x g (approx. 1600 rpm) & .04 5
HEANGEE ML &

IR LI (W Table 1) .

0 Y 2R A R B v AR S [ 25 SRR B TR MR (WL Table 1)

MRTE EAE T, EESE A ORBAEY . WIRKIHRR, EAS, & MK RO ]

spin columns B0 U2 FT IR a6 7, LAMEREDE BOM)K.

LT AR E P LA IR T BEAIR, B R

AR S A T Y 40 O SRR R
AT LAMEFI6 MERIRITE#8 MR 3. TUSBME IR E, DR S rh s ik R BRI S5 5 s — 2511
SDS-Pagefiik
i —TMFENRERRERE, FEE>10mg/L, FAMSEO12%2, 247 LT E1065 004 .
600 pIZH ity 24 75 His-tagged i [160ug /i A7 KA RALT1 mo/LIM 1, 75 ZLE0R5 AR (1 ik 4

B AR T T % 4 R SRR VR

HARAM T EH, HEMAHE - TREANUSEANLE, fTREATE SRR,

B AREMTNALEN, WS A5 6xHis-tagged IR EF T LR M, DRI 75 B 7E SR BRI R %
TN — 58 R JEE [Py K e

B KEZHEAMEH10 - 20 mMIkME: i H IS AR RES &, JERMER EE R $]1-5 mM.

B Jii\ B -mercaptoethanol (up to 20 mM) I DTT (up to 10 mM) ® LAF JFATAT AR, Bhiiba
H A 45 & 6xHis-tagged & A, AT AL 1) & B AN SH .

W RN RAARZE DT - 20°CAR30min, A BEME AW ATHE(1 mg/mI)FIDNAaself) 24 2R . Bl
AT P VR A 5 B P

WA SRR R B 1) 5 TR LR R . All buffers should have sufficient ionic
strength 454V r L300 mM NaCl. KRl LA %2 M NaCl.

H & BBk

EI 1) 85 14 R0 B (IO PHER A IR e 5 S P . — M AR [ 7EPH5.9B8C# BRIk K 1100 mM- 7]
DATEI K. 23R R 7EpHA4.5 orei200 mMBKMESESE . #ER Ml HIBuffer E pH4.58(# 250-500 mM B 4:
pH8.0. 100 mM EDTA A] DLk #IRFEREs 7, PeMATLAi4 &8 E.
{# FINi-NTA spin column, 7T LL4li44300 pgfiIf 6xHis-tagged s . SLhrf i 5 R ARk, FRER .
ORI B A %
— MDA RE100-300 pl, HURVEBE P AN EALT50ul. Rk mik I EE 1, AR IR IRB0ulZE L,
PEME P IR o

BRS5HFRE

e TAE
B LB FRIEN s A AE(Tryptone) 10g/L  « BERHEIYI(Yeast extract) 5g/L i 4k4#H(NaCl)
10g/L o HRAEZ KA FHNaOH I 1 1 55 9 B ¥ pH AF Ik 17 4(1pHIE & H RS FH 5 10 S A% 21 1 il



Ni-NTA spin kit
E.coliffi £ K)

W RIRERIAAR 0 25 mg/mIKE, TERIEIE, (RIFFE - 20°C. THZGKE 25 v g/ml (Hst2 1000
).

B 2N RIA: 100 mg/ml 25 mg/mIZKEER, LIS HE, fRIFE - 20°C. IHAWKE 25 ug/ml (th
Wt 1000%7%¢).

B IPTG A7 1 MK, U, PRAEE -20°C. FHZWRE 1mM, (a2 1000FF).

Protocol
1. B—R, $E-ANBTEAE, BA10mILBEFRE, MAMHNRAEE, TCERESHEFIR.
2. BoR, SBEFER 1:608, MAMHNFIER. 3TCRKIREHEF0Dew 4 0.6.
A IPTGEWRE 1mM , 37TCEKEY, #3400
PLTE M Al LAIIA0.1-1 mM PMSF, By 15 B Mg i 5
4.4000 x g 15 min, /PNOREEIFFRE, WERMKE, -20CHE.

FR— BREZHT, NAEREEMAER
R

B Zf#WLysis Buffer (NPI-10):

1XTris-HCIZZ ¥, 10 mM imidazole; 1%Nonidet P405# Tritonx-100 , pH 8.0
B ¥:%%WashBuffer (NPI-20):

1XTris-HCIZZ ¥, 10 mM imidazole; 1%Nonidet P4053 Tritonx-100 , pH 8.0
W LA Elution Buffer (NPI-500):

1XTris-HCIZZ ¥, 10 mM imidazole; 1%Nonidet P405# Tritonx-100 , pH 8.0
B DNAase
M Lysozyme.

B

1. 5ml-10mI$% F 15,4000 x g 15 min, /MBI FREL WA B 1K,-20 C LR F7

2. Fi700 pl Lysis Buffer (NPI-10)E&4H, iiA. DNAase, Lysozyme.

3. UK#304344.

4. 4°CE 012,000 x g , 1045, W LiE, ¥ H20ulfiiSDS-PAGE® [ Hijk

5. 1600ul Lysis Buffer (NP1-10) FNi-NTA spin column EREH, P54, 25 890 x g (approx.
2900 rpm) LR E R A& .

6. JIAN600 pl _Li&EW AT 4L iINI-NTA spin columnsERIHES, 270 x g (approx. 1600 rpm) .25
a8, MRBEEEELOEBEAE, LS LEKEONMSRREE. HEEEASELRE, # 270xg
(approx. 1600 rpm) ZcA7, gL &, HANGEEULS S

7. LA600 pl Buffer NPI-20¥E%:Ni-NTA spin columnZEFIEEF R, 890 x g (approx. 2900 rpm) & .Lr24)
B, BREBA. WRBEEZEBOMBMA, TTUESEKEONBERAEEE. WRRENEAREE
PRE T AR AR . ISR 2B AN AT AR N B IR SRR

8. L300 pl [jBuffer NPI-500%: A% B 7%, 890 x g (approx. 2900 rpm)&.Lr2534F
K T>80%6xHis-tagged & VLB EHS K300 pl Peli e, F4 7SS X 300ulsE B 1
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FRZ: ZRUEHET, NAEREBRFALES
RAE %

B Buffer A: 6 M GuHCI; 0.1 M NaH2P04; pH 8.0

B Buffer B 7 M urea; 0.1 M NaH2P04;pH 8.0

B Buffer C: 8 M urea; 0.1 M NaH2P04; pH 6.3

B Buffer D: 8 M urea; 0.1 M NaH2P04; pH 5.9

B Buffer E: 8 M urea; 0.1 M NaH2P04; pH 4.5

B DNAase

B lysozyme.

BT IMANRE, RERIEHBPH, ALRITEEGHFT MK BEGHFELK, ek EEsmm.

BAE

1. WEEREAMEE, E&T 700 pl Buffer B, A& EDNAasefllysozyme.

2. Fif 15 min, WM ZLER.
Lo i HButfer B, Am F—USDS-PAGEH k. UIHTE. Buffer BAREME AR, W E{F HBuffer A,
AL MR 5 A it SDS-PAGEHIVK, B, TCAUUIE. BUIMA LREZ50/5UT3E, TRl
SDS-PAGE Hiik .
HEGUHCHFEAE T, DNAase WA WGTERT, FERIALMHUN L B0k 2. At s AR R 411R 25 5 35 E
FET, AT SR TOVEEAT .

3.12,000 xg , FEHL 15-30 min , B _L3E.
FLAR 20 pl it SDS-PAGE /3 #7.

4. 11600 pl Buffer B Ni-NTA spin column , 890 x g (approx. 2900 rpm). Z.>2 min
spin columns T a5 ¥, DAMESEAE L

5. U 600 ul L&, 270 x g(approx. 1600 rpm) , B.0»5 min, WA FEWK collect the flow-through.
T RIE IR IR600 pl b & fRHIE S 150-180 uglti6xHis-tagged & [, K IATHE0mIF 5 5k 46 £
600ul 3, f#iFE& 4 30-150 pghtl 6xHis-tagged A
BT L3RR, WEADHE—T RO, JAEE700 x g (approx. 2000 rpm),  AKHE .03
-Amin AR ES G280 . A PRI B2 i R 3G 24 S K I TR

6. JIA600 pl Buffer C, 890 x g (approx. 2900 rpm), B.[224)%%.
Pelkix 2] LLH Buffer CHEZBuffer A o K240 1 T LA T-Buffer C, 750, Buffer C and Buffer E,
L6 M ERIRITAC R 8BMH JR 35

7. Repeat step 6.
HEREE SN, PRI T DS B A RN, TR s

8. fiIA50-200 pl Buffer E, 890 x g (approx. 2900 rpm), E.0»2min, ¥EHiEA. >80% HEERE —IRGE
FEH, ATLAST AR i SDS-PAGE vk . W RBAZRIRENEH, REMDWEHRAI.
Wit 6xHis-tagged HATTEEMZ JAAS 5, T LASE{E HBufferD 485 T H Buffer E.
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Table 1. Compatibility of reagents with Ni-NTA

Reagent

| Effect

Comments

Buffer reagents

Tris, HEPES, MOPS

Buffers with secondary
or tertiary amines may

reduce nickel ions

Up to 100 mM can be used,
however sodium phosphate or
phosphate-citrate buffer is

recommended

Chelating reagents

EDTA, EGTA

Strip nickel ions from resin

Up to 1 mM has been used
successfully in some cases, but

care must be taken

Sulfhydril reagents

B-mercaptoethanol

Prevents disulfide cross-linkages. Can
reduce nickel ions at higher

Up to 20 mM can be used. Do

not store resin under reducing

concentration conditions

DTT, DTE At high concentrations (>1 mM) resin Up to 10 mM DTT has been used
may turn reversibly brown due to nickel | successfully. Do not store resin
reduction. Up to 10 mM has been tested | under reducing conditions.
and shown not to compromise
purification or increase nickel
leaching.

Detergents

Nonionic detergents
(Tritone, Tween
NP-40, etc.)

Removes background
proteins and nucleic

acids

Up to 2% can be used

Cationic detergents

Up to 1% can be used

Nonionic detergents
(®-0OG, DM, DDM,
Cymal 6, Apo12 9,
NG and others)

Resolubilization and
purification of

membrane proteins

Up to 2% can be used

Zwitterionic
detergents (LDAO,
CHAPS, CHAPSO)

Removal of background
proteins and nucleic
acids; purification of

membrane proteins

Up to 1% can be used

Anionic detergents
(SDS, sarkosyl)

Not recommended,
0.3% has been

in some cases
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Triton X-114 Removes endotoxins Up to 2% can be used
Denaturants

GuHCI Solubilize proteins Upto6 M

Urea Upto8 M

Amino acids

Glycine

Not recommended

Glutamine

Not recommended

Glutamic acid

Up to 100 mM

Arginine Not recommended
Histidine Binds to Ni-NTA and Can be used at low
competes with histidine concentrations (20 mM) to inhibit
residues in the 6xHis tag nonspecific binding and, at
higher concentrations (>100
mM),
to elute the 6xHis-tagged protein
from the Ni-NTA matrix
Other additives
NaCl Prevents ionic Up to 2 M can be used, at least
interactions 300 mM should be used
MgClz Upto4 M
LiClz Up to 50 mM
CaCl2 Up to 5 mM
MgSOs Upto1M
Glycerol Prevents hydrophobic Up to 50%
interaction between
proteins
Ethanol Prevents hydrophobic Up to 20%
interactions between
proteins
Triethanolamine Prevents hydrophobic Up to 100 mM
interactions
Sorbitol, betaine, Prevents hydrophobic Up to 500 mM

ectoine

interactions

Dextran sulfate

Prevents hydrophobic

interactions

Up to 0.05% (w/v)

Imidazole

Binds to Ni-NTA and
competes with histidine
residues in the 6xHis tag

Can be used at low
concentrations (20 mM) to inhibit
non specific binding and, at
higher concentrations (>100
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mM),
to elute the 6xHis-tagged protein
from the Ni-NTA matrix

Sodium bicarbonate

Not recommended

Hemoglobin Not recommended
Ammonium Not recommended
Citrate Up to 60 mM has been used

successfully
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Troubleshooting Guide

‘ Comments and suggestions

Protein does not bind to the Ni-NTA Spin column

a) 6xHis tag is not present

Check expression construct. Sequence ligation junctions to
Check for

possible internal translation starts (N-terminal tag) or

ensure that the reading frame is correct.

premature termination sites (C-terminal tag).

b) 6xHis tag is inaccessible

Purify protein under denaturing conditions.

Move tag to the opposite end of the protein.

c) 6xHis tag has been degraded

Check that the 6xHis tag is not associated with a portion of

the protein that is processed.

d) Binding conditions incorrect

Check pH of all buffers. Dissociation of urea often causes a
shift in pH. The pH values should be checked immediately
prior to use

Ensure that there are no chelating or reducing agents
present and that the concentration of imidazole is not too
high

Protein elutes in the wash buffer

a) Wash stringency is too high

Lower the concentration of imidazole or increase the pH
slightly.

b) 6xHis tag is partially hidden

Purify under denaturing conditions.

c) Buffer conditions incorrect

Check pH of denaturing wash buffer.

Protein precipitates during purification

a) Temperature is too low

Perform purification at room temperature.

b) Protein forms aggregates

Try adding solubilization reagents such as 0.1% Tritone
X-100 or Tweene-20, up to 20 mM ®-ME, up to 2 M NaCl, or
stabilizing cofactors such as Mg... These may be necessary

in all buffers to maintain protein solubility.

Protein does not elute

Elution conditions are too mild(protein

may be in an aggregate or multimer form)

Elute with decreased pH or increased imidazole

concentration.

Protein elutes with contaminants

a) Binding and wash conditions

Include 10-20 mM imidazole in the binding

not stringent enough and wash buffers

b) Contaminants are associated with

tagged protein

Add-mercaptoethanol to a maximum of 20 mM to reduce
disulfide bonds.
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Increase salt and/or detergent concentrations, or add
ethanol/glycerol to wash buffer to disrupt

nonspecificinteractions (see Table 1, page 11).

c) Contaminants are truncated

Check for possible internal translation starts forms of the
tagged protein (C-terminal tag) or premature termination
sites (N-terminal tag).

Prevent protein degradation during purification by working at

4°C or by including protease inhibitors
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Appendix A: Preparation of Guanidine-Containing

Samples for SDS-PAGE

Since the fractions that contain GuHCI will form a precipitate when treated with SDS, they must either be
diluted with water (1:6), dialyzed before analysis, or separated from the guanidine hydrochloride by
trichloroacetic acid (TCA) precipitation. TCA-precipitation: Bring the volume of the samples up to 100 pl
with water, add an equal volume of 10% TCA, leave on ice 20 min, spin 15 min at 15,000 x g in a
microcentrifuge, wash pellet with 100 ul of ice-cold ethanol, dry, and resuspend in 1x SDS-PAGE sample
buffer (5x SDS-PAGE sample buffer is 0.225 M Tris-Cl, pH 6.8; 50% glycerol; 5% SDS; 0.05%
bromophenol blue; 0.25 M DTT). In case there is still any GuHCI present, samples should be loaded

immediately after boiling for 7 min at 95°C.

Appendix B: Buffer Compositions

Bacterial media and solutions

LB medium 10 gl/liter tryptone;
5 glliter yeast extract
10 g/liter NaCl

LB agar LB medium containing 15 g/liter agar

Psi broth LB medium, 4 mM MgSOs; 10 mM KCI

Kanamycin stock solution 25 mg/ml in H20, sterile filter, store in aliquots at
—20°C

Ampicillin stock solution 100 mg/ml in H20, sterile filter, store in aliquots at
-20°C

IPTG (1 M) 238 mg/ml in H20, sterile filter, store in aliquots at
-20°C




