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Product Description

The ability to isolate and study a purified protein lies at the heart of modern biochemistry.
Researchers in many fields require highly purified, active proteins for studies involving signaling
pathways, enzymology, receptor binding, DNA binding, post-transcriptional modifications, and much
more. Thus, choosing a method of purification is an important aspect in maintaining protein structure
and function.

The hexa Histidine-tag (6xHis tag) is one of the most common tags used to facilitate the purification
of recombinant proteins. ~ Metal chelate affinity chromatography is widely used for purification of His-
tagged proteins. Unfortunately, some serum components are absorbed by the metal chelate affinity
columns, making these columns impractical for the purification of proteins secreted into the culture
supernatant. Indeed, many proteins have intrinsic histidine residues or other untagged host proteins
bind the metal chelate affinity columns and elute with His tagged protein. These untagged
contaminants may be removed using an additional purification or laborious optimizing the imidazole
concentration.

MBL’s His tagged Protein PURIFICATION KIT is designed for the isolation of His tagged protein
from cell culture supernatants containing serum and cell lysate under neutral pH condition. Severe
conditions such as acidic or alkaline elution denature protein structure. However, a neutral pH elution
can preserve protein activity and native conformation. MBL has developed the Anti-His tag Beads to
purify His tagged proteins quickly and efficiently. As the Beads can be used at neutral pH, the purified
proteins can maintain the activity and conformation. The elution of His tagged proteins from the Beads
is achieved by the addition of the 6xHis peptide. As the 6xHis peptide competes with His tagged
proteins on the Beads, the purified proteins do not lose the protein activity. The simple procedures of
this kit have been optimized by using a Spin Column resulting in high efficiency.

Kit Components
Components sufficient for conducting 20 times purifications of His tagged protein.

1. Anti-His tag Beads  25% slurry: 100 pL beads in 400 pL total volume in PBS with 0.1%
ProClin 150 as preservative

2. Elution Peptide 6xHis peptide, 2 mg in 1 mL PBS after reconstitution
3. Spin Columns Sets 20 columns with pre-inserted bottom plugs and top caps
4. Wash Concentrate 10x concentrate, 6 mL x 2 tubes

Storage

Store for up to 1 year from date of receipt at 2-8°C. Do not freeze.

Product Capacity
The purification capacity of the Anti-His tag Beads varies depending upon the His tagged protein.

For examples, 5 pL. of Anti-His tag Beads (20 uL slurry) bound 5 pg of a His tagged protein (32
kDa) and eluted 3 g of purified protein.



Materials Required but not Provided
Microcentrifuge capable of 15,000 x g

Sampling tube (1.5 mL)
End-over-end rotator
PBS

Lysis buffer

A

Suitable Lysis buffer varies with cell type.
Note: see Additional Information

Homemade Lysis buffer
20-50 mM  Tris-HCI, pH 7.5 or HEPES-KOH, pH 7.5
50-250 mM  NaCl
5mM  EDTA
1%  NP-40 or Triton X-100
if necessary add Protease Inhibitor Cocktail
(e.g. SIGMA code P8340, PIERCE code 78415).

The descriptions of the following protocols are examples. Each user should determine the appropriate

condition.

Protocols
Introduction

The kit is optimized under the native conditions only, and it is not recommended under denaturing
conditions and also for purification of aggregated, unstable, and insoluble protein (e.g. inclusion
bodies). Proteins solubilized with such as 6 M Guanidine-HCI or 8 M Urea can not be purified using
this Kit (see Additional Information).

There are two Protocols included in the kit: Protocol I and II. The purity and yield of the His
tagged protein can often be improved by increasing the wash volume and wash times. Protocol I can
be performed easily and adapted to the expected large amount of His tagged protein to be purified.
Protocol II includes increasing the wash volume and wash times.  Protocol II can be adapted to obtain
higher purity and yield of the His tagged protein. We recommend Protocol Il when His tagged protein
is expected low expression or expressed using mammalian expression systems.

The following protocols are for the isolation of His tagged proteins produced in a 100-mm cell
culture dish. The expression level of the His tagged protein may vary. If necessary, adjust the
volume of Anti-His tag Beads and Elution Peptide Solution proportionally.

Material Preparation
1. Wash Solution
Dilute Wash Concentrate with 9 times its volume of distilled water.
(e.g. Dilute 0.1 mL of Wash Concentrate with 0.9 mL of distilled water.)
Protocol I; For each Spin Column, prepare 1 mL of Wash Solution.
Protocol IT; For each Spin Column, prepare 6 mL of Wash Solution.
2. Elution Peptide Solution
Reconstitute the Elution Peptide with 1 mL of distilled water. If you want to store the
reconstituted Elution Peptide, prepare appropriate aliquots (e.g. 45 uL x 20 tubes) and store at -20°C.
Repeated freezing and thawing is not recommended.
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Protocol 1

Procedure Summary (Purification from mammalian cultured cell lysate)

wash buffer 0.2 mL 6xHis peptide solution
anti-His tag beads 20 uL ( 20 uL
3 3 X

=

J
X% X &/
A : His Tag protein
X : cellular protein ) oo Q Q .
Mix anti-His tag beads Incubate at Centrifuge Incubate at Elute His tag
Add 0.5 mL lysis buffer ~ With cell lysate 4C for 1h for 10 sec Wash 3 times room temperature protein 2 times

in the spin column for 30 min

A. Purification from mammalian cultured cell lysate
(His tagged protein is not secreted from the cells)

(Lysis of Mammalian Cells)

1.

2.

W

b AN

Detach the cells from the culture dish if necessary, and collect the cell suspension into the
centrifuge tube.

Centrifuge the cell suspension at 400 x g for 5 minutes to pellet the cells. Carefully remove
and discard the supernatant.

Wash cells by resuspending the cell pellet in ice-cold PBS.

Centrifuge the cell suspension at 400 x g for 5 minutes to pellet the cells. Carefully remove
and discard the supernatant.

Add 0.5 mL of Lysis buffer to the cell pellet and vortex.

Sonicate the sample for 15 seconds.

Incubate the sample for 15 minutes on ice.

Remove cell debris by centrifugation at 15,000 x g for 5 minutes at 4°C.

(Purification of His tagged Protein)

9.
10.
11.

12.

13.

14.
15.

16.

Transfer the 0.5 mL of cell lysate (supernatant from step 8) to the Spin Column.

Resuspend the Anti-His tag Beads by tapping and inverting the vial several times immediately
before dispending. Don’t vortex.

Dispense 20 uL Anti-His tag Beads suspension (5 uL Beads) into the Spin Column. Screw on
the cap.

Incubate with gentle end-over-end mixing for 1 hour at 4°C. If the Spin Column dose not fit
your end-over-end rotator, put it in a suitable tube (e.g. 15 mL centrifuge tube) that fits your
end-over-end rotator.

Loosen the top cap on the column. Remove the bottom plug. Don’t discard the bottom plug.
Place the Spin Column in a sampling tube. Centrifuge for 10 seconds. Discard the flow-
through (or save for future analysis).

Take off the top cap. Keep the bottom plug off. Place the Spin Column in a sampling tube.
Add 0.2 mL of Wash Solution to each column. It is not necessary to stir the Spin Column.
Centrifuge for 10 seconds. Discard the flow-through. Repeat this step two additional times.
Place the Spin Column in a new sampling tube.
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17.

18.

For the first elution, screw the bottom plug on tightly. Add 20 uL Elution Peptide Solution to
the Anti-His tag Beads, then screw the top cap on tightly. Tap the tube gently several times.
Incubate for 30 minutes at room temperature. Remove the top cap and bottom plug.
Centrifuge for 10 seconds.

For the second elution, it is not necessary to place the bottom plugs and top cap on the Spin
Column. Add 20 pL Elution Peptide Solution to the Anti-His tag Beads, then tap the tube
gently several times. Incubate for 5 minutes at room temperature. Centrifuge for 10 seconds.
The two eluates (step 17 and 18) may be pooled in one sampling tube.

B. Purification from culture supernatant
(His tagged protein is secreted into the culture supernatant)

bl S

I1.

12.
13.

14.

Collect the culture supernatant from the cell culture dish into a 15 mL centrifuge tube.
Centrifuge at 400 x g for 5 minutes to remove cell debris.

Transfer the supernatant to a new 15 mL centrifuge tube.

Resuspend the Anti-His tag Beads by tapping and inverting the vial several times immediately
before dispending. Don’t vortex.

Dispense 20 puL Anti-His tag Beads suspension (5 pL beads) into the 15 mL centrifuge tube
with culture supernatant. Screw on the cap.

Incubate with gentle end-over-end mixing for 1 hour at 4°C.

Centrifuge at 400 x g for 5 minutes. Discard the supernatant (or save for future analysis), but
leave 100-400 uL supernatant above the Anti-His tag Beads.

Resuspend the Anti-His tag Beads in the 100-400 pL supernatant by pipetting up and down
several times.

Transfer the resuspended Anti-His tag Beads in 100-400 pL supernatant to the Spin Column.
Keep the top cap off. Remove the bottom plug. Don’t discard the bottom plug. Place the
Spin Column in a sampling tube. Centrifuge for 10 seconds. Discard the flow-through (or
save for future analysis). Keep the bottom plug off. Place the Spin Column in a sampling tube.
Add 0.2 mL of Wash Solution to each column. It is not necessary to stir the Spin Column.
Centrifuge for 10 seconds. Discard the flow-through. Repeat this step two additional times.
Place the Spin Column in a new sampling tube.

For the first elution, screw the bottom plug on tightly. Add 20 pL Elution Peptide Solution to
the Anti-His tag Beads, then screw the top cap on tightly. Tap the tube gently several times.
Incubate for 30 minutes at room temperature. Remove the top cap and bottom plug.
Centrifuge for 10 seconds.

For the second elution, it is not necessary to place the bottom plugs and top cap on the Spin
Column. Add 20 pL Elution Peptide Solution to the Anti-His tag Beads, then tap the tube
gently several times. Incubate for 5 minutes at room temperature. Centrifuge for 10 seconds.
The two eluates (step 13 and 14) may be pooled in one sampling tube.

(Note: Steps 11-14 of this protocol are identical to steps 15-18 of the first protocol.)



Protocol 11

Procedure Summary (Purification from mammalian cultured cell lysate)

anti-His tag beads 20uL

56
7 v o

K~

.
<VE>
»
A : His Tag protein
X : cellular protein U S
) Mix anti-His tag Incubate at Centrifuge
Add 0.5 mL lysis buffer  peads with cell lysate 4T for 1h for 10 sec

Transfer resuspended
anti-His tag beads into

micro spin column
wash buffer 1 mL P

K~ O\

:

(&)

NOEZg

Centrifuge Remove supernatant Centrifuge
for 10 sec gently for 10 sec
Wash 5 times

Purification from mammalian cultured cell lysate
(His tagged protein is not secreted from the cells)

(Lysis of Mammalian Cells)

"

Remove supernatant

gently

6xHis peptide solution

£

W)

(]

Incubate at room
temperature for 30 min

20ul

Elute His tag protein
2 times

1. Detach the cells from the culture dish if necessary, and collect the cell suspension into the

centrifuge tube.

2. Centrifuge the cell suspension at 400 x g for 5 minutes to pellet the cells.

and discard the supernatant.

3. Wash cells by resuspending the cell pellet in ice-cold PBS.

4. Centrifuge the cell suspension at 400 x g for 5 minutes to pellet the cells.
and discard the supernatant.

5. Add 0.5 mL of Lysis buffer to the cell pellet and vortex.

6. Sonicate the sample for 15 seconds.

7. Incubate the sample for 15 minutes on ice.

8. Remove cell debris by centrifugation at 15,000 x g for 5 minutes at 4°C.
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Carefully remove



(Purification of His tagged Protein)

9.
10.

I1.
12.
13.

14.

14.

15.

16.
17.
18.

19.

Transfer the 0.5 mL of cell lysate (supernatant from step 8) to a 1.5 mL sampling tube.
Resuspend the Anti-His tag Beads by tapping and inverting the vial several times immediately
before dispending. Don’t vortex.

Dispense 20 pL Anti-His tag Beads suspension (5 uL Beads) into the sampling tube (step 9).
Incubate with gentle end-over-end mixing for 1 hour at 4°C.

Centrifuge for 10 seconds. Carefully remove and discard the supernatant (or save for future
analysis) using a micropipette. Don’t aspirate beads or disturb bead pellet.

Add 1 mL of Wash Solution to the sampling tube. Inverting the sampling tube several times
and centrifuge for 10 seconds. Carefully remove and discard the supernatant using a
micropipette. Don’t aspirate beads or disturb bead pellet. Repeat this step four additional
times*.

*Note; Each laboratory is recommended to confirm its own appropriate washing times, because
the purity of the His tagged protein may vary depending upon your expression system and so
on.

Take off the top cap. Keep the bottom plug off. Place the Spin Column in a sampling tube.
Don’t discard the bottom plug.

Add 0.2 mL of Wash Solution to the sampling tube. Resuspend Anti-His tag Beads by
pipetting up and down several times. Transfer the resuspended Anti-His tag Beads to the Spin
Column. Place the Spin Column in a new sampling tube.

Centrifuge for 10 seconds. Discard the flow-through.

Place the Spin Column in a new sampling tube.

For the first elution, screw the bottom plug on tightly. Add 20 uL Elution Peptide Solution to
the Anti-His tag Beads, then screw the top cap on tightly. Tap the tube gently several times.
Incubate for 30 minutes at room temperature. Remove the top cap and bottom plug.
Centrifuge for 10 seconds.

For the second elution, it is not necessary to place the bottom plugs and top cap on the Spin
Column. Add 20 pL Elution Peptide Solution to the Anti-His tag Beads, then tap the tube
gently several times. Incubate for S minutes at room temperature. Centrifuge for 10 seconds.
The two eluates (step 18 and 19) may be pooled in one sampling tube.

Related Products:

Please visit our web site https://ruo.mbl.co.jp/.



https://ruo.mbl.co.jp/.

Example of Purification Results 1
Purification of C-terminus His tagged protein X from culture supernatant

M 1 2 3 4

(KDa)

250 —
150—

C-terminus His

tagged protein X
100 —
75 —

lane 1: Before purification

50 (culture supernatant)

lane 2: His tagged Protein PURIFICATION KIT
(Peptide purification)

37— lane 3: Acid purification

lane 4: Alkali purification

SDS-PAGE (Coomassie Brilliant Blue Staining)

Stable transfectant of CHO (Chinese Hamster Ovary) cells expressing C-terminus His tagged protein
were cultured for 7 days in DMEM medium containing 10% fetal bovine serum. C-terminus His tagged
protein was purified from 0.5 mL of cultured medium according to the preceding protocol I-B. For
comparison, elution was carried out not only with peptide solution but also with acid solution and
alkaline solution. Each purification was conducted with the same amount of Anti-His tag Beads (5 puL)
and the same amount of elution solution (20 pL x 2 times and then pooled).

Peptide elution solution: neutral pH

0.1 M Glycine-HCI: pH 3.0  (Neutralize the elution immediately with 1 M Tris-HCI, pH 8.0)
(Acid elution solution)

0.1 M NH3s: pH 11.3  (Neutralize the elution immediately with 1 N acetic acid)
(Alkali elution solution)



Example of Purification Results 2
Purification and enzymatic activity of N-terminus His tagged pB-galactosidase

(KDa)
250 ——

150—

100 — —» His tagged p-Galactosidase

75—

lane 1: Before purification
50 —— (cell lysate)
lane 2: His tagged Protein PURIFICATION KIT
(Peptide purification)
37— lane 3: Acid purification
lane 4: Alkali purification

X-gal staining

SDS-PAGE (Coomassie Brilliant Blue Staining) & X-gal staining

Human embryonic kidney cells (293T) were transfected with pcDNA-His-[3-galactosidase and cultured
for 60 hours. Cells were then lysed in the Lysis buffer (1 mL/100-mm dish) and purified according to
the preceding protocol II. For comparison, elution was carried out not only with peptide solution but also
with acid solution and alkaline solution. Each purification was conducted with the same amount of Anti-
His tag Beads (5 puL) and the same amount of elution solution (20 pL x 2 times and then pooled).

Peptide elution solution: neutral pH

0.1 M Glycine-HCI: pH 3.0  (Neutralize the elution immediately with 1 M Tris-HCI, pH 8.0)
(Acid elution solution)

0.1 M NH3s: pH 11.3  (Neutralize the elution immediately with 1 N acetic acid)
(Alkali elution solution)

Enzymatic activity of each purification was performed using standard X-gal staining method.



Example of Purification Results 3
Purification of N- and C-terminus His tagged protein Z from transformed E. coli

(KDa)

150—
100 —
75—

50— —» His tagged protein Z
37—

25—

lane 1: Before purification
(E. coli lysate)

lane 2: His tagged Protein PURIFICATION KIT
(Peptide purification)

lane 3: Laemmli SDS-PAGE buffer

20—

15—

SDS-PAGE (Coomassie Brilliant Blue Staining)

The transformed competent E. coli BL21(DE3) cells were induced by the addition of IPTG in the culture
medium (1 mL) to express the N- and C-terminus His tagged protein Z. After an induction period, the
cells were pelleted by centrifugation and then resuspended in 0.3 mL of the Lysis buffer. His tagged
protein Z was purified according to the preceding protocol I-A. For comparison, elution was carried out
not only with peptide solution but also with Laemmli SDS-PAGE buffer. Each purification was
conducted with the same amount of Anti-His tag Beads (5 pL) and the same amount of elution solution
(20 puL x 2 times and then pooled).



Additional Information

Several reagents were examined whether or not they were suitable for use with the His
tagged Protein PURIFICATION KIT. For example, RIPA buffer could be used for
preparation of cell lysate. The results are listed below.

Chaotropic agents
Urea 1M Yes
Guanidine-HC] 1M No

Reducing agents

DTT 10 mM Yes
2-Mercaptoe thanol 10 mM Yes
Surfactants
Nonionic Tween-20 1% Yes
Tween-20 5% No
Triton X-100 5% Yes
NP-40 1% Yes
Digitonin 1% Yes
n-Octyl-be ta-D-gulcoside 1% Yes
Zwitterionic CHAPS 1% Yes
CHAPSO 1% Yes
Anionic SDS 0.1% Yes
Sodium Deoxycholate 0.5% Yes
Others
NaCl 1M Yes
Glycerol 10% Yes
EDTA 10 mM Yes

The “Yes” indicates the reagents can be used in the Lysis buffer for this kit up to the
indicated concentration. The “No” indicates the reagents cannot be used in the Lysis
buffer for this kit at the indicated concentration.
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His tag & & > /378 (LU N Histag % /37 HE) ZHPERMET T, AV I T AaMOEFREICRE R
BlZL=®y hTT,

His tag % > NV BORBEITITEBA AU L — MU F 2N EEHEINE T, AilERE LET
@ His tag & /37 BORSRUTIXMIERL I B F L— NI T DIZRET DDA TEET A, E72. M
FIPRIZRB ST HAETHOMIAT At — MO His B2 LG0T 24 L ENIEFROICHES L
TLEID, IWHIROA L2 = MREDORG 2 ERLBEIZR DR EDRENBH Y £ LT,

MBL TiEF L— MU T A LT8R DFE T, A Mg L PO sL B TR S 7z
His tag % /N7 B A ENOEMBEICHR TE 2%y MEBF LE L, v MIEENDHHL His tag
B — RIZIIHL His tag FUAENFEA L TWET, A 7 B A28 5 ANT Histag & 237 B &2 & el
LHlHistag E—XZRALET, A FaX—2 3 UFBOPEH T Histag ¥ > /N7 BUNETEWTR L F
9, ED%, Pl Histag E— XIZIWFEIED 6 X His X7 F REEFLIREAMNZ 5 Z & T, Histag & v /37

B L His X7 F FOBAZ/EL SE, PlHistag B — X0 5 Histag ¥ > /37 B & iR S CTEIL L £

j‘o

¥ v MERR
T FLENMMINL 72 ST BL X B 72 His tag & VXV B % 20 BT 2 720 OFSEN G T E T,

1. Anti-His tag Beads 400 puL (25% A Z U — : fR17AI L LT 0.1%® Proclin 150 2 &H 3 %

PBS (Z 100 uL D E =AM A->TWET, )

2. Elution Peptide 6 X His ~7"F N, 2mg (SRS
3. Spin Columns Sets H7 520l & 720 fH
4. Wash Concentrate 6 mLX2 A (10 {5 iEHE )

e

B REARRIE, A 1R T, 2~8C THRAEL TTFEW, BT TTFE W,

BROXY /X T 4 —
oD% ¥ 32T 4 —(|T Histag & v 737 B OFEHIZ L » TR0 4,
32kDa @ His tag # > /37 & 5 ug 48 L7245 Tid 20 uL OFL His tag B — X (25% A7 U —) &
T, 3ug D Histag # o/ EEENTHZ LN TEEL,
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PVERS D (Kit LLAL)

1. ~A 7 ami (15000xg £ TELTESEHD)
2. lSmL~Af27uaFa—7
3. B—T7— 44—
4. PBS
5. MR Ny 77—
AR & o Thl 22 MIals g N > 7 7 —OFEITR R Y £7,
AEOHAFERETE F IV,
SER 10l

20-50 mM  Tris-HCI (pH 7.5) X|% HEPES-KOH (pH 7.5)
50-250 mM  NaCl
5mM EDTA
1% NP-40 X{Z Triton X-100
MBI Z )5 U C Protease Inhibitor Cocktail Z A1z T TF &\,
(# : SIGMA code P8340, PIERCE code 78415)

F—F L — DT a Fa)VEBEFITT, MIEICE > TRBEARSEHITERY T30 T, FAC S mst
BITH T L EHAEL R

Za ko
uT®7uk:wiummmmmfﬁﬁtt%ﬁ%%ﬁﬁf%ﬁéﬁtmu@&/Aﬁ Ly )
HGOBITT, Histag Z VX7 EORBEOL VT X EIETT, BEAIELX RV EORE, B
H. MR, BETFEARRES VIR A SIS E T, LEIDG U T, WAL D
B w0, #mm%ﬁ~f®%\%m&f%Fﬁﬁmi%%%bfTém
Ay MI2 OORRGEZTHM L TWET, BEORKRESEIM#E R e b 2O TT A, Histag
2 R B OFBL DD 72O HILEM IR O OIS @M Histag % VX7 BAERH LI WEGE
7 e halQoREE BB LET,

(ZOFy MNIT 7V =R LT WE U ART B, KIBEICRR I TR0 2 o R 7 B oRsflic
L CRY A, THEELTEIV, )

RE O
1. BEAIR
Wash Concentrate (10 f553&#E ) 2K T 10 f5AR L TTF I,
(# : 0.1 mL ¢ Wash Concentrate {Z 0.9 mL O#BHAKZIMZ TFEW, )
7o b arOTHEREZT I HEIT 1 EIORBRICOE 1 mL OWFEREZHEL TT S0,
7u kA LQTHEEZT O HEIEL 1 FORKRIZOE 6 mL OWHFEEZHEL TRFEW,
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2. BWHARTF REEK
Elution Peptide (2 mg @ 6 X His X7 K% 1 mL @ PBS I[ZiAf#% ., WiE R L THY £79) 12 1mL
DRBFAKZMZ THE Ry T ¢ 7 U TR L TF S,
R DIRE AT T RIRIRERF T D58 1m0 2 8oy (B : 45uLx20 F=2—7) LT, -
20°C IZHRAEL TR EW, HHERAEOME D IR LITEET TTF &V,

7u bza @
BREOMIE I (HILEE R I D DR

gk 0.2 mL BxHis < 7F Rigtif20 ul

HiHis tagf— X 20 L (
* d ]
-,
»
.
&%) &/
A His Tagy »/\0E

X : @B ® %
His tags >/ \0 B % fiHis tagE—Z & AvFIR=3Y =108 H#3E ¥ IR=23 Yy His Tag% >/ {7 EEI
RRS - %R A EERES 4T, 188 BOE10 =E. 30% BH20, ELE10H

A. RHILBEMWIIEEMIRD O ORBR (His tag & VX7 BB W 2 WigE)
(G A fh 3k D FAEL)
1. Histag ¥ > /X7 BEFREASETMIEE 15mL v/ 72 Fa—7 2B LET,
(MLEITIE U T, KRB E H A L TFIW, )
2. WLF 2—T7 % 400Xg TS5 oML E, EHEEETCET,
3. MAIL7Z PBS IZHHIE A 808 L £,
4, LT 2 —T7 % 400X g TS5 ofmig, REEETET,
5. 0.5 mL OMEME Ny 7 7 — &Ly MIMZ, AT v 7 ZALET,
6. 15 BEBEMLIELITVNET,
7. 1553, kD FIZHELTRFIV,
8. 4°C, 15,000Xg C5offlmLLEY, (RFEEHEALET, )
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(His tag % > /37 B DORER)

9.

10.

11.

12.

13.

14.

15.

17.

18.

et (A7 v 78, @D BE) 0.5mL Z# A I T A ANET,

fEELATICHT His tag ©— AORGEZFETHE | BERMT L2 L TH-RAT U —IZLTFEU,
RNT v 7 ZEDTIRNTFEND,

AV HT AP Histag E—ADHP AL Vg 20yl (Gul E—X) Mz, v v 7% LFE
RS

AN T Lan—T—F =Ty FL, 4°C T 1 REHFECHITEERM L £,

RO =7 —H =LA I T ARy FTERVWEAIE, =7 —¥—IlEy N TE5HY
Fa—7 (15mL DELTF 2—T77RE) AL AT L2 ANTEY FLTTEW,
AEUATEDEDFX v v ThDDHD, FTOT T T EPFVE ST I, T B 23l
FEADTOTZ IR DETOTETRNTIIEZY, ) AU ITLEvA 7T a—TIZAN
TFlash TIOMMRELLET, ~A 70 F2a—TOREERETET WEITGEL T, BOQHDOD
> TREET) |

A HT LD LEDOF Y v THRWD ET, TOTIT IS LIEERICLTEEET,

AT LA 70T 2a—TIZANET,

AV T T DIV E 02mL ANET, AU HT LT o0 H8ETHY FH A,
Flash T 10 PHEL L~ A 7 R F 2 —T DREHTET, TE 3EHERVIRLET,

AT AEF LA I aTFa—TIZBLET,

Yo7 7 EMSET, 20 uL OEHLTF N A HT His tag E— X2 £7, EoFx v v 7%
MOFET, w47 mFa—TD400, FEl, &ARFTHONTHEHATF REEIR & 51 His tag £ — X
e UEE72%, JI0ABRICES T, ToO%, EOoFy v FTOTT 7% L, Flash T
10 ORE O L, WH L7z Histag #Z v 80 BA~A 7 nF a2 —7ICEIL L £,

2 B HOBEHEI TV E T, B 20 uL OVEHS7TF RIERZ B His tag E— XMz 4, v~ 78
Fa—TONNG, HiEl, BARTHOCTEEAT T RIEKRE Pl His tag ©E— X% 2 UEH 2%, &
BZSHEEET, (ZoLZFEoXyry” TOTITTTLELEETrhrENERA, )
Flash T 10 REL L, WH L7z Histag # V7 BE~A 70 F 2 —7IZER LET,

AT w717 & 18 TR LIz Histag Z /X7 E1X 1 2OF 2 —TIZEPETER L THErENES
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B. ¥ EED L DM (His tag F 7 BB ER EBC AW SN TV E5E)

10.

11.

Histag # v /N7 BAFHEIETMIEOREE FiE%E 15SmLiE0F 2 —7IZEDET,
WOLF 2 —7 % 400X g T 5 4yfHiEO L Cila & bk S 9,
B EEEH LD 1SmLiELT 2 —TIZB LET,
B HEATICH His tag ©— ADREGREHCHE | BERMT 2 2L TH—RAT Y —IZLTTFEL,
RILT 7 RN RV T T &L,
PiHistag E—XDP APz 20uL G ul B—X) 2R FEOA->T@mLF 2— 712z %
T, FrxvTELET,
0—7—4%—{Zky L, 4°C T 1 FHESCHICIER L £,

LT 2—7 % 400Xg TS5 ML LEYS, BEEZETETS WEIIELT, ROSHOZD
BoThEEd) . EEEZERICHRELZRNT, 100~400 uL (5 His tag £ — R &\ o L L2z L
Fa—TORIHELTHEBEET,

LT 22— 7 ORI L72 100~400 pL OF748 EiE & Ht Histag B — X &2 By 7 7 &4l v
BT ko THRBLET,

P His tag B — 2 & 100~400 L D¥53E R ORBIKE TO T 7 72TV MST2 A T KB L
EFT, VB 7ZEHMEII T LOTOT T 71720 FTOTHETRNTIZEN, )
AEUATLDEDF vy I LERA, AE AT LE~YA 7 0F 2—7|Z AT Flash T 10 B
MiEOLET, v/ Fa—TDREHETET WBIIEL T, BOHFTOTHIZE > THEF
T) o AU ATLDOTOT T TEFNLIEEET, A7 0Fa—TICANET,

LT, A TALBIAMRE A b DR 15~18 121V, FER 2TV ET,

-15-



7ua bai®

EREOHME (HILBYEEA

s> & DFERL)

(RBEEMEVGE

=

#AiHis tagk:—Z20ul

55
;o

py
VK>
@
A HisTagy /108
X WpRs o8
His tag? /X 0B % HiHis tagE—X
Erite S e ikt bt i ki ey
B 1 mL
\ %
=108
b Lol
(R g R D FR L)

1. 7r bar@® A, BEME>DORBR 1~8

(His tag & > /X7 B DFEH)

B LEWEE)

-
\&/
. %
AvF1R=2aY B 108 EEETRICHS
4C, 110
BELIE-X% BxHis 7F RiFHE 20ul

AEZHSLIIBY

:

EEETZICERL

(AN

R v

—
&
=

( ¥
EVE R E W] His Tag% >/ {2 &I
D108 =8, 307 Bt2E, BE0g101

Al i 2 AR L E 9,

2. MR 05 mL 2 1.5mL ~ A 7 2 F 2 — I ANE T,

3. fEHERI

(i Histag E—ADORGRHTHE, WEREMT2Z L TH 227V

RIVT 7 ZUENTF RN T T &V,

-16-
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. PlHistag E—XDH AR T3 20u SpuL B—X) %22 OvA 7/ aFa—TIZMAET,

. RA AT a—TEr—FT—F—Zky L, 4°C T 1 FEEERNITEEERf L E 7,

. YA aF 2—7%Flash TI0BHEELLET, Xy b~ E2AVWTHHE L —X2REL
BRNESICEBELTYA 7 u0Fa—T7HO BEEETET, WHEITEL T, BODHOTZHITH
STREEET, )

. YA/ uF a—72 1 mL OWEERE AN, BERfIL, ~A 7 8F 2 —7 % Flash T 10 B0
L, B L7 — X% BRELAEVE D ICEBR L T EEEBETET, ZORMEL SEHRVIELET,

(BE—=RZ& Wi Ny 7 7 =R L TESEZ BT 5 2 & T, S Histag & o/ 7 Ba ks
Bk ET, )

. A7 uF =TI WHHEEZ 02mL Ah, E—XE2 XS BNy RTEML, TO7 7 72400 o
TAEU AT A LET, WV EHAEN 72O TOTZ 7280 ETOTHETRNTL
I, ) AV ATLEZA VBT 2—TIZANT Flash TI0BEELLET, vf 7 F =
— 7 DIREETET,

LR, Fuban@ A MDD ORBR 16~18 ([ZHEV, ATV E T,

-17-



BEROFIO
C i His tag > /87 BT X O (SDS-PAGE 7 ~ o —Huf4)

M 1 2 3 4

(KDa)
250 —
150— C-terminus His
tagged protein X

100 —
75 —
50 — L e R 4T =k

lane 1: ¥5&AT] EHE LA

lane 2: AF¥x vk (RTFKEFEH)
37— lane 3: B&iAH

lane 4: 7ZILA)AH

T v f =— AN ARAY —FFHEEMNE (CHO) o C K% His tag & > /37 B X REH BIAINEZ DMEM/10%
FCS C7 BB LE Lz, B8 3G 500l b7 2 b L DICE# L= HFIE R L E L=, ko7
DIZ, BBLOT VA Y TOEHBITWE LTz, &4 OHFEILF CEOH Histag ©— X (SpL) &R UTE
DEMK 20 pLx 2 BEHZ 7 —V) ZHVE Lz,

STFREMIE Ry b)) i

0.1 M Glycine-HCl (FR¥sHIK) @ pH3.0 (&HI#7-7251C 1 M Tris-HCI, pH 8.0 T )
0.1 MNHs (7 /W0 VEHIR)  : pH11.3 (&H#%7-272512 1 N CH;COOH THi i)

-18-



BEROFIO
N ZK¥fi His tag B-Galactosidase D55 (SDS-PAGE 7 ~ o —Yufh) L BEFRIEME DO MERE

M 1 2 3 4
(KDa)

250 —

150—

100 — — His tagged p-Galactosidase

75—

50 —

lane 1: fEELAT M3 H &

lane 2: KF¥ vk (RTFKBFH)
37— lane 3: E&IAH

lane 4: 7ILAYBH

&I750a0NDX-gal EBRIG
b MR B SEMMAER (293T) 12 pcDNA-His-B-Galactosidase 77 A RDNA & b T A7 =7 v a v
L. 60 P2 U L7c, M & MR S » 7 7 — (1 mL/100-mm dish)|Z¥EfF S, 7'm b =21@IZ5

WU HETHERMLE L, HEOE®DIC, BBLIOT LAY TOBEHBITWE Lz, &4 ORI T
#EOHL His tag £ —A(5 puL) & A CEOW MK (20 uL x 2 FREHEZ 7 —V) Z#H0E L7,

N7F FER Ry b)) i
0.1 M Glycine-HCl (BA¥HIHR) : pH3.0 (7272512 1 M Tris-HCL pH 8.0 TH i)

0.1 MNH; (7 AH VIRHIK)  :pH 11.3 (EH%7-72HIZ | N CH;COOH CTHfN)

Z X B ORI 8% O His tag B-Galactosidase DEERIE 4 X-gal RIS TREL E Lz,

-19-



EROFIG
N K & C RURIC His tag 2 A S 724 237 8 2 Ok (SDS-PAGE 7 ~ 3 —Ysfa)

(KDa)

150——
100 —
75—

50— —» His tagged protein Z
37—

25—

20—
lane 1: F 2 H] (E. coli lysate)
15— lane 2: AF vk (RTFKAH)
lane 3: Laemmli SDS-PAGE 4> 7 )L\ I7—

pET28a-protein Z 7’7 A X K DNA THEx# L7- KIHE(BL21(DE3) & 154 L, IPTG M TH /3 &
REEFHELE LT, KIFELV v FEfiEfE N~ 77— (0.3 mL/1 mL E. coli culture) |ZIAfigSH, 7
o haOICEH L FETHERLE Lz, o702, SDS-PAGE V> 7Ny 7 7 —CTORH BHAT
WE Lz, &2 ORERILFE CEOH His tag E—X (SuL) &R UEORHIE (20 uLx 2 [BAEHZ 7 —1)
ZHWE LT,

RTF REHIKR (K% > b)) Bk
SDS-PAGE Yo 7 )LoX sy 7 7 —

-20-



REOFEHAR

TRLORIE L MRSy 7 7 — DRI A T2 55

*RIPA /N 7 7 — 3R ATRE T,

Chaotropic agents

Ky N THEZ L0 E LT,

Urea 1M Yes
Guanidine-HCI1 1M No
Reducing agents
DTT 10 mM Yes
2-Mercaptoethanol 10 mM Yes
Surfactants
Nonionic Tween-20 1% Yes
Tween-20 5% No
Triton X-100 5% Yes
NP-40 1% Yes
Digitonin 1% Yes
n-Octyl-be ta-D-gulcoside 1% Yes
Zwitterionic CHAPS 1% Yes
CHAPSO 1% Yes
Anionic SDS 0.1% Yes
Sodium Deoxycholate 0.5% Yes
Others
NaCl 1M Yes
Glycerol 10% Yes
EDTA 10 mM Yes

Yes : RIR L7 £ THIAEIE NNy 7 7 —ITinA TR T £7,
No : RITR L7 THlaIRfiR N v 7 7 =122 5 LA T £8 A,

21-



Troubleshooting Guide

Q-1. HAJ His tag Z /X7 EREIRNTE 20D TTHR,

A-1. FERFTOY 7 VI Histag # NV BB FEET 2 FER VTR Z o7 my MEORFHZIL VA LNT
HAHC LD LT, BINO Histag # VN7 BERARF v &AW TR TE 2d o 12356808, EBRICH
V72 His tag B — X2 SDS-PAGE V> 7y 7 7 — & EHEIMN 2 5 /3EA LI SDS-PAGE F 7213
VITAZ Ty MITHITFLTTEIV, ZORER, BROTA XN FAMER TERWEGEIT A2
NV RRERTERLGEILIA3IEZISHRT I,

Q-2. HHEYJ His tag ¥ V7 G B B —XZRKE LRV D TR,
A2, ROE S BRIFRBBZSNET,
AF v MIE—XIZPL Histag IR ZEA SHETRY £TO T, RAMED Histag Z L 37 B, 77
U4 —k LTW5 Histag #Z > /327 B3Pt Histag E— XITHEA LARWEARH Y £, £/2. ZDF v
MIZT =V BXORERED Urea #5803y 7 7 — XA TEEHA, 7—F 2 — hD 21 X—=VT
HaEsfE Ny 7 7 —RIEOM AWK ZIRMA L TBV ETOTIZRTE N,

Q-3. Hi His tag E—XIZ His tag # V' X7 BIIHET 2D TTH, XIAF FEEAY 77 —%&MZX TH His
tag # VN7 BHREBEH IRV OTTHR,
A3 RO K S BRRBEZ BIVET,

A¥ v N Tid Histag & v /N7 EOBEHIZIIRTF FEH A Y 7 7 — 212 TEIE T30 A ¥ =
NR—=a T IHULERHDET, 4°C TOA > FaX—Ta 0, frFaX—Ta CORFMMPENE
WHEIENMET LET, 4°C THEHT BT F RIRIKREIINE, —Bi 1 o F2_X—2 a2 LT
S,

Flo, 77V 5= LT W Histag ¥ VX7 EOEE . 7 /VICHBY Histag & V37 BHREGE LIk
BTTZ7 U5 =ML, BHTERWEERNH D £, ZOKRRY T VOEEIL His tag # VX7 B %
TV = N EEROVEHTORMEI T CTLEI,  (fl; BTOWE Sy 77— 2 TRl
RNy 77 =" S NOWE Ny 77— LTHWSRE,)

F 90X Trial V14 XD F >~ b (codeno. 3310A) THHIINLHZZ L2 BEIO L ET,

Q4. FEATE MR Ny 7 7 —ORESHIT?
A4 T—H— 2l X—=VOREDOHEHAIEE TS 7EE W, NP-40 Lysis buffer. Tween Lysis buffer ®
X ol RETEMER 2 & Te Ny 77— 0.1% SDS % &4 % RIPA buffer 13 A 8T,

Q-5. }HT BB His tag OMLBEIIBIMRE L ET09

A-5. His tag OEIZ E Z THo THRHRTE £,
LANRRETCIE, N K E C RO 2 BT His tag DW= & o7 B H kv ES, 7—F v —
kD 18~20 X— VOO % T X0,

Q-6. X7 F FEHOBEORERE 2 EIR T/ < 4°C THITW VDO TTR 2

A-6. Vi % 4°C TIT > 12356, IBHBIRIIFEE OB ST LT 12 BLFIC2 Y £9, BE TOREZ B4E)
HLET, (@°C THEHLIEWGAIZTF NERKEZ M TH His tag B — X% —#i A v FaX—T3
YLTHhBEH LTI EEN,)

224



Q-7. KIFEICRILIHTZ Histag F VI BEAVIN—Ta VAT 4 —DOLREETEEIN?

A-7. ZOF » MIPLHistag PilE a0 7 AMIFEE SBLEE—XZHOTEB Y £TOT, @RED Urea X, 7
T=Ur R EOREIFEATEERA, £, REMED Histag & VX7 B3 H 7 MR LERADT
AT EEA,

Q8. WRUEN 2RIV E I, Tubar@k, e bat@iFEDLd L EFIHENHFTRIZLINT
L X 9h
A-8. WE ORERYEIT Y v b a O T, WHILEMMIENIC B W) Histag % > X7 B & BB S W7 7r— AT,
P T VNIZ Histag # VX7 BOEN 1 ug LFOHAEIET 1 F aLQToRMEBED LET,

Q9. XFF FBEHIRLS D/ 7 7 —T His tag ¥ > /N7 B ORHNIFRETT 2

A-9.SDS-PAGE %> 7NNy 77— WtE/N > 7 7 — (0.1 M Glycine-HCI pH 2.3~3.0 T¥ %, 1 M Tris
pH 8.0 THiN), 7AA VU Ny T77— (01 M7T E=T/KpH 11.3 THH, 1 NEFEETTR) 2E%2M
WEEHBNATRE T, MDDy 7 7 —TEH LA BRULTEE T3 28 Histag & > 737 E D%k
ITERbIET,

HINER-CRE T A ML, mv—22— (https//ruo.mbl.co.jp/) 2>HFIHATE F9,
OB RE ZFHAL7ZE 0,

o
o
dl

URL https://ruo.mbl.co.jp e-mail support@mbl.co.jp
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