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Application of TAR cloning in microbial secondary metabolites
TONG Ruinian, WU Xuri*, CHEN Yijun ™"
Laboratory of Chemical Biology, School of Life Science and Technology, China Pharmaceutical University, Nanjing 210009, China

Abstract Microbial secondary metabolites have been a major source for drug discovery and development due to
their structural novelty and diversity. Microbial secondary metabolites, typically encoded by specific biosynthetic
gene cluster ( BGC), are non-essential for the growth and propagation of the microbes. Despite the abundant exist-
ence of microbes, the majority of them are unculturable under laboratory conditions. Moreover, given that most of
the BGCs from culturable microbes are silent, the discovery of novel microbial secondary metabolites has been
hampered. Recently, the heterologous expression of BGCs has become an attractive approach to discover various
microbial secondary metabolites, among which TAR-based heterologous expression is one of the important
tools. This review summarized the principle of TAR, the applications and the advanced strategies of TAR-based
methods for heterologous expression of secondary metabolites, which may help the advancements of drug discovery
and development from microbial sources.
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TAR AR A & T ] ARS J 1) 1 g % 52 31 H Y
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15 462 bp

_ OriT(RP4)

Figure 1 Physical map of the TAR vector

Capture arms are inserted in pCAPO1 ,pCAPO3 and pCAPOS to construct
specific capture vector by restriction sites shown in the vector
maps. Capture arms are incorporated into pTARa using recombination
system in S. cerevisiae yeast element ( blue) ; E. coli element ( green) ;

actinobacter element (red) and broad-host-range element ( gray)

2.2.1 G AABEFRAL LR LA
)G R, H P AE IR G M R B 2, 2 ht
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PRI SFIR IR L2 2 0 s 25 S
Fik GT MR A A R A, 36 [ oK 2
Scripps HEFEAIFEIT Moore L% PRAEALI{E pTARa K&
Tt b A g T W Bk - K 5% A T 2 A A TR A
UL TAR 4 pCAPOL, Jf- & mi kAL 89 8 (18] 1-
B) . pCAPOL &4 pUC 1 &2 il 2 4 37 £ ori, {8 F
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TER W i A 2248 DU JF RERS AR E #5417
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pCAPOL JFOKL, I 3k 5 (4) K S 4 R4 3 il
FAZ B TORL; (5) MR 6] 3% 5 5% B R 5220 ook

Spel BamHI Xho 1

|

S capture arms pCAPOL

capture vector

1 Step 1: construction capture vector

| ‘ <——— antinobacteria
0 ( =

YRR R A T, A0 R ARAS FH A SO R R R s (6)
RTERE TR AR R , S B H Y BEPR  1  U 58 F
A P i S D8 A 06 o

Yamanaka 25" F| F 3L F pCAPO1 ikif# TAR
e [ B R R I TR 4 Saccharomonospora
sp. CNQ490 H1—/~K 2k 67 kb ) NRPS i 2k 4= 4
B IR DRI, ok o 5 PR AT T B A K
G Ao ) e PR e e DR ek TS U B T Streptomy-
ces coelicolor , JE T ™ M T i KL R e i 1 — S AL
K Hi 4 & taromycinA, Larson 2877 F| 4 & i
[Fi) 5 AR T SR ) T L SO AR T T Y 24
B IR, AL T pCAPOL i FR A pry 4y At , £l HL
ST e i e . AR S B TAR SEREd
AR BB E T Streptomyces sp. CNT-302 A K
by 54 kb 1y 11 B4 PKS @12 ALY & AR %, O =
JRFIKT S. coelicolor M512, 12145 T FLA i
TR PE R D7 B AL G W) T % &R cosmomycin [
HE W

- ::::>®c:>¢-»/
Gnomic DNA
|

1 Step 2: transformation into yeast

S.cerevisiae
1 Step 4: amplication in E.coli

E.coli, /{

Step 3: diagnostic PCR

l Step 5: conjugal transfer

Step 6: detection products

Figure 2 Strategy of TAR-based heterologous expression
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B, Ry, e BA 5 pCAPO3 (G ™ i TAR wfE
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M\ Streptomyces pristinaespiralis WP TE [ pristi-
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J + /l , SgRNA T
Step 1: in vitro assembly
target sequence
|
+

genomic DNA

.

ST > mXKD® (TAR Vecto

Step 2: digestion genomic
DNA

hookl hook2

gene of interest His3 CEN6

—
o O D

formation of TAR

|—Jr—‘

diagnostic primers

genomic DNA

Step 3 : transformation
into yeast

Step 4 : diagnostic PCR

\ MC transformants

Figure 3  Selective cloning of biosynthetic gene cluster of interest by
CRISPR/ Cas9-meditated TAR
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