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DNA assembly technologies: a review
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Abstract:
researchers have developed different DNA assembly technologies that rely on DNA polymerase or DNA ligase, and also have
developed some non-enzyme-dependent DNA assembly techniques to facilitate the automation of DNA assembly. The
assembly of large fragments of DNA from a few hundred kb to Mb is mostly dependent on microbial recombination. In this
paper, the three types of DNA assembly technologies, including enzyme-dependent, non-enzymatic and in vivo homologous

DNA assembly is the core technology of synthetic biology. With the development of synthetic biology,

recombination, are reviewed.
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Fig. 1 Schematic diagram of the OE-PCR method. The two DNA fragments to be assembled were separately amplified
by PCR using a pair of primers having homologous segments between the PCR products. In further, the complete
double-stranded fragment of interest was amplified by PCR using F1 and R2 primers.

1.2 ET&ZEEAYIEgRYE SR
1.2.1 BioBrick ik

BioBrick I ¥J J& Hi 3¢ [ Bk & B T 5% B /Y
Knight WF 55 41+ 2003 4£4 4, BioBrick J7 i n &
EIANE 2 iR o %07 2 R — %o [m] =2 il A
Ik ] R R B 2R F1 DNA JTAfRAEL, TE T
PR AREALAIoCHERT LB E DNA 2 BEHE
R B T P A4 v L 2 e Y [ R — 2SN T
FRE S T HE, 78 R AR T U A A7 A
A, EREYZEIE SR R e A R . 8
(R FEREA . Xba I /Nhe I /Spe I . BamH I /Bgl Il .
Sal I /Xho I %,

BT (7] e T I D) 190 32 42 4 26 M i P f
) 18] 2 g A IR TR 2 A A B it AT DL Ay o
BioBrick. BglIBrick Fl ePathBrick. 125 J7 124

&: 010-64807509

UG A T — KA A B 5 sk e 7 A I (5 Y
AL RRAR , HESh T A A kR
XA R B R AT LS B T4 B b oA A R4
REFH. HJZ71 DNA JCiFZ 64 6 bp MIFRIE, JC
2 25 A MY A o 3k A A A g )
PR ZATHEE T WA 7%, Bl BglBrick #l
ePathBrick, 3= B #8244 FRIE (b Al & & Y
FERE KIS, Ho BglBrick SREXZHEN IR A1
T, FORBAFEEEG A B S MRIETOH, &
Je R P S ol 2 ) et by &5 o A AR R ke ke, ST
HA73R3K . Anderson S5 FH— Xt [A] 2 g (Bgl 1T Al
BamH [ ). ﬂklﬁ%% (EcoR I 1 Xho 1) Hyadttrife
e ek, b 6 bp FRIE BT A~
HPR E%%H%T DNA FRJR (A&, NSCE T fla
H g, ATiE 2 miE e

. cjb@im.ac.cn



2218 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

1.2.2 Golden Gate AR TS [R) BORG PE A oty , AT S BRL[R] s 2H 28 21 DNA
Golden Gate AR IS FEFR Gl 1A% IR F B, WE 3 PR, X— ks — Ay,
NI BRI S S BN S AR e, RyGiR ATLL ROt @25 2 Ea ik, M2 /B
'S/)U | Spe |

v Y v
TACTAGT A TACTAGT A
[— AGATCT ATGATCA T _] [ A GATC,T Part 2 ATGATCAT Gy ']

A

l Digested with Spe [ and l Digested with

Spel Spe T

AGATCT A TGAT( T ACTAGT A
| ] Part2 ATGATCAT

l Ligation

Spe 1
C )
2 BioBrick A% RER (Spel 1 Xbal 2—3xREEE, A Spel #0 Xbal 4 5IEE1] DNA R EFHBEIRIRE
KimtARE, WEEZ FREBYIMNAHMER, FEMINAE
Fig. 2 Schematic diagram of the BioBrick method. Spe I and Xba I are a pair of homologous enzymes. After the
DNA fragments were digested with Spe I and Xba I, the sticky ends were the same. When the bases were
complementary, the original cleavage sites disappeared and the fragments were successfully assembled.
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Fig. 3 Schematic diagram of the Golden Gate method. The full name of the RFP is Red Fluorescent Protein. The vector
carrying the RFP gene facilitates the preliminary screening of positive clones during assembly. Bsal is an 1S
restriction endonuclease. The vector carrying the gene 1, gene 2, RFP was cleaved with Bsa I, respectively, obtaining

two fragments having a sticky end and a vector. Finally, Gene 1 and Gene 2 were successfully assembled into the
original vector containing RFP by ligase.
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Fig. 4 Schematic diagram of the Gibson assembly method. Fragment A and Fragment B were digested with the 5'
exonuclease activity of T5 exonuclease; then Phusion DNA polymerase catalyzed the filling of the gap; finally, Taq

ligase repaired the incision.
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Fig. 5 Schematic diagram of the SLIC assembly method. The target gene is amplified by a pair of specific primers
with overlapping sequences, and the linearized plasmid is amplified by restriction endonuclease or PCR; then, the target
gene and linearized plasmid obtained by PCR amplification are respectively treated by T4 DNA polymerase. The sticky
end of the 5 overhang is generated; finally, the target gene and the linearized plasmid are annealed between the
overlapping sequences to obtain a circular plasmid with a “nick”.
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Fig. 6 Schematic diagram of the EFC assembly method.
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Fig. 7 Schematic diagram of TPA assembly method.
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Fig. 9 Summary of assembly technology.
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