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Abstract Fusion tags are originally developed to facilitate the purification of recombinant protein from crude extracts. In recent

years the discovery of different tags and the development of fusion strategy make the function of fusion tags diversified.

However there was no a cure-all fusion tag for different applications. We here give an overview of fusion tag technology and the

different applications of fusion tags including the purification detection and oriented immobilization of recombinant protein the

visualization of bioevent in vivo the enhancement of the yield of protein the improvement of the solubility and stability of the

expressed protein.
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Table 1 Commonly Used Fusion tag Systems
Type of tag" Size Ligand or separation method  Elution conditions Function of tag
Hisg -tag 6a.a Ni2* -NTA Low pH/imidazole Purification  immobilization
Poly-Arg 5-15a.a Anionic resin Increasing the salt concentration Purification  immobilization detection
FLAG peptide 1kD mAb M1 EDTA/Low pH Purification
Strep-tag 1l 8a.a streptactin Biotin analogue Purification ~ detection  immobilization
c-myc 11 a.a Monoclonal antibody Low pH Purification detection
3mol/L guanidine thiocyanate
S 15a.a S-fragment of RNase A 0.2mol/L citrate pH 2 3mol/L Purification  detection immobilization
magnesium chloride
HAT 19 a.a Co** -CMA Low pH imidazole Purification
Calmodulin-binding peptide 26 a.a Calmodulin affinity resin 2mmol/L. EGTA at neutral pH Purification detection
Family I guanidine HCI or urea >
Cellulose-binding domains 27-189 a.a  Cellulose 4mol/L Purification and secretion
Family [/l ethylene glycol
Nano-tag 9 or 15 a.a Streptactin Biotin analogue Purification  immobilization
SBP 38 a.a Streptactin Biotin analogue Purification  immobilization
Fused with intein 30 ~ 50mmol/L
Chitin-binding domain S5l a.a Chitin dithiothreitol Purification
[-mercaptoethanol or cysteine
Purificati officient translati
GST 26kD Glutathione 5 ~ 10mmol/L reduced glutathione L. 1<.’a ton - efhicrent transtation
nitiation
MBP 40kD Amylose Maltose ?1{1‘?fi(?ali0n efficient lran'sl'alion
initiation enhances solubility
SPA 31kD IeG Low pH Purification  detection
Efficient translation initiation
NusA 54.8kD Not ification t
e o & purtication fag enhances solubility
Efficient translation initiati
Trx 14.3kD Not a purification lag rerent frans a .10n Htiation
enhances solubility
SUMO ~ 12kD Not a purification tag Enhances expression  solubility
Efficient translation initiati ight
Ub 76 a.a Not a purification tag icient translation initiation - migh

enhance solubility

*S 15 amino acid peptide derived from RNaseA Nano-tag the peptide possesses nanomolar-affinity for streptavidin and therefore was termed Nano-tag
SBP  streptavidin binding peptide HAT Histidine affinity tag GST Glutathione S-transferase MBP Maltose-binding protein  SPA  Staphylococcal protein A
Nus A N utilization substance A SUMO small ubiquitin modifying protein Trx Thioredoxin Ub  Ubiquitin.
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Hisg-tag  Hisg-tag

Ni-NTA

100 ~ 250mmol/L
His-tag

spacer arm

Yokoe
v GFP  K-ras
* David Li-En Jao
GFP  elF-5A
2 2 Sato
4 CFP
pH YFP
FRET
23
hem-like GFP-MutS
GFP MutS
18 DNA #
GFP
Finn rainbow tag
b5
P450
2
2.4
N C GST-tag  MBP-tag

26-28

NusA Trx Ubiquitin

19 20

1N

2.5

Strep tag SBP-tag Nano-tag

1
3
10mmol/L EDTA
2.2
BIAcore
BIAcore
2.3
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SET tag
33
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N # SET-tag
C 33
N C
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37 38
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Intein SUMO
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SUMO Ub SUMO Ub
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40 41
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