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Comparative Analysis of the Tetracycline Resistance Determinant TetX and its Variants
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2=y MIHETAZEICE DY v HAETH
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FERMED TCHHERT- & L THiis &1 (Speer &
Salyers, 1988), 199142 #&fn T DIERESI & & ~
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N5b, ZOHEIXMO TCHFEKN IR THE
ClE %ol LAL20I3FICIE, RAEL—E
R O 7T BERR D21% A3 TetX % I — K LT\ 7z
EOHELHY (Leski, et al., 2013), 4 H TIIH
2% DRRE T BERRDS TetX % 4£4 L T\ 5 1] fE
@#%% B S BE DL 0D TetX FSBLE M H 4
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20I8FIHESNTHBY, ZHUITL D EmAELT:
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HE#E 12 C Mueller-Hinton ZERE:H (EX9cem) 12
AL, KB7 4 A7 TGC (EWHLa) *EE L
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LHZ - LTI o 72,

3 WmREEE

3-1 TetX/N) 7> MOEE

KEGG % #t3 L 72 & 2 A 4 1 @ R.anatipestifer
NI — KT H5DTetX /N 7 >~ b3S
NTWwiz, RIETIEZNS % TetX 4, TetX5,
TetX 6, TetX7, TetX8 & L7z (Table 1),

INY TV RO—EIZOWTIIERT 27 3 /1
Bas38ekdk L FIRENTW7zh, B hicw

TYRIEEY) R AR L 72 & 2 A I ERICEIER T e
BECHIDSTR N TN 272, WS 57 X ) EE
3BYRILLHIM L 720 SNEDF UNTHEDOT I
BRI % HeBE L7z & & A E A D =W Z
LR ENT (Figl)o

TetX, RO TetX N7 v b2 %8BT 577 A
I FEMEEE L, KBGH IM109123E A L T TGC %
TR L 720 ZOMR, TtX 2 %EHT 5K
B B 1E TGC &M & HI W S 4L, R.anatipestifer (2 HH
kI HN)T M EFEHTLZRBRITVIND
TGC it & FIWF £ 172 (Table 2), H5iZ TetX 4,

Table 1. TetX and its variants. . o
. . TetX5, TetX6, RV TetX7I2OoW T, K%
Variant Source Accession No.
B = J- < > AN >
TetX B.fragilis AAA27471 B (< fm  TGC im-[‘&"%/ﬁ_’g_j‘é gy g AR A
TetX4 R.anatipestifer CH3 M949 0459 N - N ~ 7% H
R.anatipestifer RA-CH-2 G148_1767 7;(2"0, NHD4 $§®/\ VTR %%fﬂ,j—%ﬁﬂyj
R.anatipestifer RA-CH-2 G148_1777 e dks N SEAS
TetX5 R.anatipestifer RA-CH-1 B739_0030 DRIEFA A ZN2IX7 Ton7p 5 7.9mm TS D
TetX6 R.anatipestifer RA-CH-1 B739 0035 N s AT = ) N >
TetX7 R.anatipestifer RA-GD RIA_6365 % ﬁ)' *REOD#D%' ﬁ}%“ Lcim}&b D) htiﬁ 2 f\'O
TetX8 R.anatipestifer RA-GD RIA_0369
3-2 EBUIFEMNEREOEMN
Table 2. TGC sensitivity of the test cells. . < > =
TetX DN 72 FD ) 5 TetX 5 ik d TetX &
Test cell Inhibition zone (mm) . ‘ " .
w105 (rer) o 9t1 s DHIFEA R L0 S, 388D T 3 /D )
JM109 (Tetx4) 7.8%0.11 7 > s % N
JM109 (TetX5) 7.7+£0.31 bR BOEFNRIETH L, LT, D205k
JM109 (TetX6) 7.7%0.25 Nl N §T§:—‘ IR E N Al RE
JM109 (TetX7) 7.9%0.36 Dy Tﬂﬁ%) '_“TGcmﬂ_]éEc Egg‘tfb Z)Tﬁblé
JM109 (TetX8) 12.0+0.89 753‘25)60 %:“C TCtXS 7&/\‘_10: Zﬂ%@?
JM109 (Tetx113) 8.0%0.19 ’ '

Results represent the mean=®SD.
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Fig.1. Alignment of TetX variants. Amino acids conserved in the proteins are indicated by asterisks.
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Summary

Five variants of TetX were found from the avian pathogen Riemerella anatipestifer by database analysis and were named TetX4,
TetX5, TetX6, TetX 7 and TetX8. Plasmids encoding the genes for TetX variants were constructed and introduced into Escherichia
coli IM109 cells, and the transformants were subjected to tigecycline (TGC) sensitivity assays. The disc diffusion assays showed that
TetX-expressing cells were sensitive to TGC, but all TetX variant-expressing cells were resistant. Among the variants, TetX 5 has
the highest homology with TetX. The number of the amino acid residues different between the proteins was 20, speculating that any
of these 20 residues was involved in TGC resistance. Twenty site-directed mutants of TetX 5 were constructed and subjected to TGC
sensitivity assays. The results obtained from the assays suggested that 4 residues in TetX5, E*, A%, K** and S**, were important for
TGC resistance. The site-directed mutant of TetX, TetX113, in which K*, S, E*® and L*? were changed to E¥ A% K% and S%,
conferred TGC resistance to E.coli cells as did TetX5.



