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Effect of treY gene inactivation on reducing of acarbose
component C in Actinoplanes 8-22
YU Zhen LI Mei-Hong LINa ZHENG Ling-Hui HUANG Jun’
(Zhejiang Hisun Pharmaceutical Co. Ltd., Taizhou, Zhejiang 318000, China)

Abstract: [Objective] In acarbose producing strain Actinoplanes sp., treY, an important gene in
trehalose synthesis, encodes an enzyme that catalyzes acarbose to produce component C during the
fermentation. However, component C impacts the quality of acarbose products terribly. In current
study, we construct a genetically engineered strain with reduced component C. [Methods] An in-frame
knock-out plasmid pUAmMT-YUD is constructed and transformed into acarbose-producing strain
Actinoplanes 8-22 to inactivate treY by homologous recombination. [Results] Fermentation tests
showed that component C produced by the recombinant strain Y810 was reduced by about 10-fold
comparing with the parent strain, while the titer of acarbose was not affected. [Conclusion] Knockout
of treY leads to compound C decrease in acarbose fermentation. The application of this trial will
simplify the purification steps, improve the acarbose quality and reduce the cost to some extent. In
addition, conjugation conditions of Actinoplanes are optimized and the conjugation efficiency is
improved notably.
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Figure 1 Putative pathways leading to the biosynthesis of component C in Actinoplanes sp. SN 223/229 by trehalose

synthetic enzymes
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Figure 2 Homogenous double-crossover between plasmid
pUAmMT-YUD and Actinoplanes 8-22
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Figure 3 Conjugation efficiency under different
temperature and time

M 366 MESTHIEGE] 8 Fk Am® Fikk, iX
SSRRE W R AE T WSS H, AT P RE R 1 AT R AR
Mo T8 mreY JEP B NUFBOTIRUES 1Y), BESIY)
treY1: 5-TTCTACGACATCGACTGGGAGC-3'; T
514 treY2: 5-GTAGATCCGGTCGACCATCTC
C-3' N & H Rk 8-22 RT LAY 1 H 1 347 bp Y25 ;
T4 kR pUAMT-YUD #E A F 8-22 Ff &k 4= 3L
LS, ey FEFDEEER 546 bp. HULIUES )
treY1/Y2 §H#8H 801 bp 25 (b & Ak /L2y
546 bp)I XA, W4 1347 bp S5 B9 Hy
M RAS, RS 8 PRI 7HILLE DNA
B, treY1/Y2 514, #47 PCR P38 50IE, 45
WRAT 4 BRIE R AE T RAGSH:, Hap bl R,
4 FIT /R WA I A Bk DNA LK 45 At B DNA A9 PCR

bp

1347 bp
treY'1 r
treY
L Jtey2
1347 L/
801 treYl[’
AtreY
<J treY?2
801 bp|

4 treY EFEREHA PCR Wik
Figure 4 PCR test of treY gene mutant strain
TE: M: A5ifESr T4 DNA; 1: oK pUAMT-YUD; 2. HSCHRGEARAYIEDIZA DNA; 3. HA PR 8-22 BYSEIN4] DNA; 4: ey 2k

THRAER Y810 HYFE [N 4] DNA.

Note: M: DNA marker; 1: Template from plasmid pUAmT-YUD; 2: Template from single-crossover strain genomic DNA; 3: Template from
parent strain 8-22 genomic DNA; 4: Template from recombinant strain Y810 genomic DNA.
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Figure 5 HPLC analysis of acarbose fermentation products
TE: A A TRE 8-22;5 B: treY KIGFAEMK Y8105 C: Y810 treY
SELA [l R b TR R

Note: A: HPLC of fermentation products from parental strain 8-22;
B: HPLC of fermentation products from #re}Y gene mutant strain

Y810; C: HPLC of fermentation products from treY gene covering
strain.
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