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T4 DNA Ligase (Fast)

Instruction for Use
Cat. No./Spec.: K012/1000 U
Concentration: 5 U/µL
Note : 1 U=1 W eiss un it

Product Description
T4 DNA L igase (Fast) is p roduced by E. coli carry ing T4 bacte riophage gene 30 . Th is
enzyme ca ta lyzes the fo rmation o f phosphod ies ter bonds be tween the 5 '-phosphate
group and the 3 '-hydroxyl g roup o f double -he lix DNA or RNA . Th is enzyme can repa ir
s ing le-s trand breaks in double -stranded DNA , RNA , o r DNA /RNA complexes, and can
connect DNA fragments w ith s ticky or b lunt ends, bu t it is inac tive fo r s ing le-s tranded
nucle ic ac ids . It is m a in ly used fo r c lon ing o f restric tion enzyme d igestion products , gene
s ite -d irec ted mutagenesis, PCR product c lon ing , linear DNA se lf-loop ing , and repair o f
double -stranded DNA breaks. T4 DNA L igase (Fast) requires ATP as a cofacto r and
comp letes the s ticky end liga tion reaction a t room tempera tu re in on ly 10 m inu tes .

Components

Component K012 (1 ,000 U )

T4 DNA L igase (Fast) (5 U /µL) 200 µL

10X T4 DNA L igase Buffe r 1 mL × 2

50% PEG 1 mL

Storage Condition
S tore a t -20°C .

Unit Definition
A t 37°C , 1 W eiss un it o f enzyme ca ta lyzes the convers ion o f 1 nmo l o f [32PP i] in to an
activated carbon adsorp tion s ta te w ith in 20 m inu tes . One W eiss un it is equ iva len t to
approx im ate ly 200 cohes ive end ligation un its (CEU ), wh ich is equiva lent to the number

o f H indIII d iges ted DNA fragments tha t can be liga ted w ith in 30 m inu tes a t 16°C . λ

DNA fragments .

Enzyme Activity Detection Conditions
The enzyme activ ity was tested in the fo llow ing reaction m ix tu re : 66 mM Tris-HC l (pH
7.6 ), 6 .6 mM MgC l2 , 66 μM ATP , 10 mM DTT , and 3 .3 µM [32PP i].

Quality Control
Nuclease res idue de tec tion : a t 37°C , 200 U of T4 DNA L igase (Fast) was incuba ted w ith
1 µg of pUC19 DNA for 4 hours, and no conversion o f cova len tly c losed c ircu lar DNA to
DNA w ith n ick was de tec ted.
Nuc lease res idue de tec tion : the enzyme so lu tion was incuba ted w ith double -stranded
DNA substra te a t 37°C fo r 16 hours, and no changes were de tec ted in the
double -stranded DNA substrate by DNA e lec trophores is .
B lue -white co lony test: a t room temperatu re , 30 U of T4 DNA L igase (Fast) was used to
ligate the H ind III, P s tI, o r SmaI d iges ted pUC57 DNA for 1 hour. Then , the ligation
products were trans formed in to E. coli XL1-B lue competen t ce lls , and less than 1% of
wh ite co lon ies were de tec ted.

Protocol
1. Ligation of DNA Insertion Fragment to Vector DNA (Sticky End Ligation)
① Prepare the fo llow ing reaction sys tem on ice:

Component Amount

L inear vecto r DNA 20~100 ng

Insert DNA 3:1~10 :1 (mo la r ra tio o f F ragment: Vecto r)

10X T4 DNA L igase Buffer 2 µL

T4 DNA L igase (Fast) (5 U /µL) 1 U (0 .2 µL)

ddH 2O To 20 µL

② M ix we ll and centrifuge brie fly , incuba te a t 22℃ fo r 10 m inu tes;
③ Take 1-5 µl the ligation product fo r transfo rmation o f 50 µl chem ica lly competen t ce lls ,

o r tak ing 1~2 µl o f the ligation product fo r transfo rmation o f 50 µl e lec tro -competen t ce lls .
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Note : If the reac tion produc ts are used fo r e lectrica l transfo rma tion , a centrifuge co lum n or ch lo rofo rm
ex trac tion shou ld be used to c lean DNA instead of therm a l inactivation .

2. Ligation of DNA Insertion Fragment to Vector DNA (Blunt End Ligation)
① Prepare the fo llow ing reaction sys tem on ice:

Component Amount

L inear vecto r DNA 20~100 ng

Insert DNA 3:1~10 :1 (mo la r ra tio o f F ragment: Vecto r)

10X T4 DNA L igase Buffe r 2 µL

50% PEG 2 µL

T4 DNA L igase (Fast) (5 U /µL) 5 U (1 µL)

ddH 2O To 20 µL

② M ix we ll and centrifuge brie fly , incuba te a t 22℃ fo r 1 hour;
③ Take 1-5 µl the ligation product fo r transfo rmation o f 50 µl chem ically competen t ce lls ,

o r taking 1~2 µl o f the ligation product fo r trans fo rmation o f 50 µl e lectro -competen t ce lls .
Note : If the reac tion produc ts are used fo r e lectrica l transfo rma tion , a centrifuge co lum n or ch lo rofo rm
ex trac tion shou ld be used to c lean DNA instead of therm a l inactivation .

3. Linear DNA Self-cycling
① Prepare the fo llow ing reaction sys tem on ice:

Component Amount

L inear DNA 10~50 ng

10X T4 DNA L igase Buffe r 5 µL

T4 DNA L igase (Fast) (5 U /µL) 5 U (1 µL)

ddH 2O To 50 µL

② M ix we ll and centrifuge brie fly , incuba te a t 22℃ fo r 10 m inu tes;
③ Take 1-5 µl the ligation product fo r transfo rmation o f 50 µl chem ically competen t ce lls ,

o r taking 1~2 µl o f the ligation product fo r trans fo rmation o f 50 µl e lectro -competen t ce lls .
Note : If the reac tion produc ts are used fo r e lectrica l transfo rma tion , a centrifuge co lum n or ch lo rofo rm
ex trac tion shou ld be used to c lean DNA instead of therm a l inactivation .

4. Adaptor Ligation
Doub le -s tranded o ligonuc leo tide linke rs a re o ften used to create s ticky ends on the
inserted fragment. The adapto r usua lly conta ins res tric tion enzyme recogn ition s ites ,

wh ich are c leaved a fter ligation to p roduce sticky ends tha t match the c lon ing vecto r.
Sometim es the adapto rs a lready conta in s ticky ends tha t match the c lon ing vecto r, in
wh ich case there is no need to fu rthe r p rocess the inserted fragment a fter the adap to r
ligation is comp le te.
① Prepare the fo llow ing reaction sys tem on ice:

Component Amount

L inear DNA 100~500 ng

Phosphoryla ted adapto r 1~2 µg

10X T4 DNA L igase Buffer 2 µL

50% PEG 2 µL

T4 DNA L igase (Fast) (5 U /µL) 2 U (0 .4 µL)

ddH 2O To 20 µL

② M ix we ll and centrifuge brie fly , incuba te a t 22℃ fo r 1 hour;
③ Perfo rme hea t inac tivation a t 65℃ fo r 10 m inu tes or a t 70℃ fo r 5 m inu tes .

Notes
1 . T4 DNA L igase (Fast) is s trong ly inh ib ited in the presence o f NaC l o r KC l
concentra tions h igher than 200 mM .
2 . The vo lume of the ligation reaction so lu tion shou ld no t exceed 10% of the competen t
ce ll vo lume, and it is no t recommended to add excess vo lume to the sys tem .
3 . DNA bound to T4 DNA L igase (Fast) m ay m ig ra te abnorma lly o r spread in agarose
ge l e lectrophores is, in o rder to avoid th is phenomenon, the enzyme can be
hea t-inactiva ted be fore loading if necessary, and add a suitab le amount o f SDS if
necessary.
4 . Po lye thylene g lyco l (PEG ) can grea tly im prove the e ffic iency o f fla t-end ligation , and
the recommended add ition amount o f PEG 8000 is 5% (w /v) o f the ligation sys tem .
5 . E lectrica l trans formation e ffic iency may be im proved by hea t-inactiva ting T4 DNA
L igase (Fast) o r us ing centrifuge columns or ch lo ro form extrac tion to purify DNA .
6 . The number o f transfo rmants can be increased by extending the reaction tim e to 1
hour.

This product is fo r resea rch use on ly.
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