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Research Progress on the Variation Characteristic and

Dissemination of Colistin Resistance Genes
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FAN Ruo-lan, LI Hang, GUAN Song-lei* , ZHANG Lin-bo”
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Jilin Agricultural University , Changchun 130118, China)

Abstract: Since the discovery of mcr-1 plasmid-mediated colistin resistance gene from China in
2015, colistin resistant genes are divided into 5 categories according to reports, including mcr-1,
mcr-2, mcr-3, mcr-4 and mcr-5. The researchers need to know the characteristic and the dissemi-
nation to provide reference for prevention and control measures in future. For this reason, we
summarized the literature and found: 1) The differences in nucleotides and amino acids sequence
from mcr-1 to mcr-5 are notable, the origin of these resistance genes is different, such as MCR-5
(the protein encoded by mcr-5) is distinct from MCR-1, MCR-2, MCR-3, MCR-4 with protein
sequence identity of 36. 11% (MCR-1), 35.29% (MCR-2), 34. 72% (MCR-3) and 33. 71%
(MCR-4), respectively. 2) Many variant subtypes: Except for mcr-5, all other 4 kinds of gene
type have several subtypes, such as there are more than ten subtypes of mcr-1 and mcr-3. 3) The

common coexistence with other resistant genes greatly increases the probability of multidrug re-
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sistance. 4) Spread widely: it has been widely spread in more than 40 countries and 5 continents.

In conclusion, colistin resistance genes mediated by plasmid have the characteristics of rapid mu-

tation, complex type, widely spread, and generally coexist with a variety of other antibiotic re-

sistance genes, once a large-scale outbreak of multidrug resistant pathogenic bacteria carrying this

gene will greatly threaten the health of human being and animals, supervision and control should

be strengthened.
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KR 4K1 626 bp,mer-3 5 mer-1 X mer2 22 7488
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AR 2 R )77 51 5 MCR-1 fll MCR-2 s 2
32. 500 31. 70 M — B, MCR-3 & 1 HAT P45
P 250 1 (B 2L 1—172) & 5 A5 B o 12
SERIR 2 R 173541 A1 % fi b b0 1 J] BT 45 44
Il S5 R IR 2 B R S A5 R AKAV (2 $IE B 2 i
& A MCR-1 Fl MCR-2 (945495 %) . mer-3 HEGIE4)
BA93) 10 VR, mer-3 .mer-3. 2 .mer-3. 3 mcer-3. 5,
mcr-3. 6 ,mcr-3. 7.mcr-3. 8 ,mcr-3. 9. mcr-3. 10 #
mer-3. 11 (NG _055505, NG _055523, NG_055783,
NG_055782, MF598076., MEF598077, NG_055662,
NG 055663.NG_055799 % MG489958) 1721 | Bt H #if Ky
IEBR T mer-1 4b AR KRRV B 2% W MR A i £
R Bl ) O BT R T 25 5E
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(B IR 2 B I 5 RS AT 82. 096 ~99. 0% Ky B £ TR
JF8— 8tk , 5 MCR-1,MCR-2 il MCR-3 43 5 A
34.0%4.35. 000 F1 49. 006 (B HE R J7 ) —BtE . HAl
TE IR PEPEA | LR i ) 8 R A A 34 43 25 31
Al mer-4 MRGBR AW . HEHRE R mer-4 (9
BRI 3 il s 78 8 K FUE N A P 23 25 1 1) B 3
FAAT T A0 B A5 FE U 1) A A Y mer-4. 2200 D
mer-4. 3 fl mer-4. 4,
1.5 mecr-5

20112016 4R [0 AIF5E# M 414 Bk 2 BLRIH 5 7D
TR B2 14 BRI 25 R R -0 £ IR A T £ Y B
FEVP 15 W AP (Salmonella Paratyphi B dTa +), 18
ik 4 Ak R ZH I e I — OB B R TR £ T g B S Tl Ak

mer-52°7 ymer-5 FEE LK 1 644 bp,.JE Tn3 KGR
7 337 bp ¥ T B — 4 E AL T 28 DUAH G
ColE Y ks I+, Horp—#k W sa BBk 12-02546-2 ¥
FTEA B mer-5 FE PR TE R Lo 2 A7 F 40 i 4 2
A 5 SR I AR Tl I, I 1T R Rl Ao 5 A A
WITHE AR . MCR-5 &4 547 NE IR, 7 K
3AGERY IR - 1 A B I 25 AL SR 1 A 6 IR TR I 45 AL
B, AR A — A R HN T g B 45 4 3 (DUF1705)
MCR-5 5 MCR-1. MCR-2, MCR-3, MCR-4 4 %
MRT 4 22 58 K. 4y R 36.11% . 35.29%.
34.72% M 33. 710 — B0k, H BATRIEAH ., 78
MCR-5 i 2 g i 45 #4 3% C Ko th & 8 5 4~ MCR-5
{3 5F 5% KL (E248, T286., H389., D458 1 H459), 5
MCR-1,MCR-2, MCR-3 il MCR-4 H (%) 5% % 4 [A] .
5 2 00 & B RN ] mer-5 J2& th /NS 245 D1 ColE
RGBT (9 AR AT A0 2 5 O & A Y 55 85
FHN., BIEHBHN 1. me-5 B &AM P2 A WA g
et

2 fREBR
2.1 fRHEHIE

TEA SRR 2R 25 BE D by mer 1 1Y 4% B HL
filE AT R e 2 0, i i A MRERMEN . &if
i ) A% 16 8 A T 2 3k R A e T B sh oo i b
FRL A AT . RRARIERENE B
B BT 25 K I ¥R A B pHNSHP4S ok b & 3 T
Al K5 16 2 e 2 Tt 25 3% B mer- 1, I3 35 4R 41
FEAA IR W] T 32 B RT3 ) 2 R oa] G P R AR
NI B Fh 22 [ f5 4%, Dénervaud 487 I IR
SrEAF RN 3 Bl & A RE mer-1 BB K 38R A 14
VESR A, LU 58 2 75 17 1 7 B2 e 7 0 AT 1 L B
Jo AT B8 Ry 52 1A AT R 4% 5 e A i g R I mer- 1
L PRUAT D Ao R A% 9 3] 3 28 T v TR AR 2 A )
B FE R RO I 52 ) LY TR S R 82 B L R ORI
Wi BE 4R . ISApll J& T 1S30 K 4 A Y 51, P
A ZE 3 50 Sy s 1) E AR 4 L A A A A A A7)
Ak IRL 1 IRR ., Liu U Snesrud 204 & 31
ISApll 78 mer-1 JE PR — i 5 PR o 3 32, b Ui
ISApl1 /) 2= &2 7 51 IRL 5 F 7 ISApll A5l
(9 IRR R TE U A5 1l AP 5 A i FHAG R . ]
WHERE TCAAE mer (B REh R T HEEE .
TIAb BT mer 1 B R BRFR S 2 2R LS R R
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IR AL 4E . Hernandez 557 76 46 I 75 P 2F 4
U8 K o A o1 22 T g 24 1 A 0 g, b — R A T
ZTA15/01169-1EBL [F B354 mer-1 Ml mer-3. 2, 3%
WIS mer B2 A BEAL T [F] — BORL b, 3l i PFGE Al
mer-1 Fl mer-3 5§ 5 PE IR B B9 44 28 45 R R Inc
HI2 g #5417 3 5 4> b B8 2R TS 245 35k DR 110 d 3 ook {5
e HAHBZPERIMMIC<4 mg+ L"),

mer-2 . mer-3mer-4  mer-5 AEE T RS mer1
AL, ] LLSE 3 JBORE A AT S R R A AL
KB BAH Inc X4 A A B R pKP37-BE 51 kL
A5 mer-2, 1SEcY ¥ # oot A 0 mer-2 e
5 ISApll JufEo T8 mer-1 ¥ EHLHA R KA ,
mer-2 KR ISEc JofF 23 it 1S o 4 [a] i
HLH M WA A A 2 5 mer-2 B9 AL
() A f 3 BT R 0 3 22 A R B e 2 B R
UL DAL R . 55 4h MCR-2 i 1 5 58 X 1
TM2, 1] MCR-1 g 1 25 5 I oy TMI, 28 51 1 5
UESE TM2 L TMI B8 B A3 R Al F B R & 1 i
5208 A 454, Bk MCR-2 (%) g 1% 1 B & F
MCR-1. H. mer-2 95 5K V- W B8 T mer- 1,
g,

Inc HI2-pWJ1 ki #4 mer-3, FUFER 801 bp
F B nimC / nimA-mcr-3 J§ T TnAs2 B % g
F03  Inc P i #EAY mer3. 5,55 B8 T TnAs3 #5 )
FED B 55 % AL & . mor-4 FEDI AL T B FEVR 1]
WK % A T 1Y ColE10 bz b . 4 A JF 41 1S5
AL T mer-4 BRI L BB A0 e 8% 5 24 B BURE Inc 12
MZ=5,0M HAE Inc I1.Inc 12, Inc F.Inc X1 Fl Inc
HI2 G E R R T mer-42 . 5 K. 1
B R /N Z2 45 DL ColE Y 5k 5 HF mer507,
R7E 2 AS I3 FE U0 1) TR W0 e e T ik v oK R B 48 i
mer=5 WY R mer-5 © 2 B 5% B F Tn3 #& 4 75 4
AT 0 A DN 1 5 R I R Wl RS PR L B aner5 2
BB AR . R L BERLAE mer A
o LAz A% B 00 o A b 2 G S8 A L H 2 A BT
WL PR 21 T A B A% 2l oe R 1 AF LE L HE I S Bl T
(G5 mer 52 F R B AR LUAERE I — 4>
K.
2.2 fREHEE

R0 R 2R T 245 e DA i R i R T Y 2 mer- 1
mer-1 K& PR 7 A 0] 8 W 3 20 {42 80 4£ 4R, Shen

SEUU X 19702014 AF G R RE A AT A DU L 7E
HIRERZIEH 20 248 B3 Kl 21, 78 2004
AEHIT 2006 AEAG Y mer-1 FH L A 2009 ETFF 85 mer-1
A H R 5 E TF R, 2009 4E R 5. 2% (6/115),
2011 40 11. 9% (15/126),2012 4K 20. 9% (24/
115),2013 424 25.4%6(29/114),2014 44 30. 0%
(15/50) . X — %t 2009 4 IF Ih 3 & R AR 1
FEREMAMTE U m 25 B 7= R SR E R E T
K. Gt o, BN syt & R R n R4 W
mer-1 JERK R 4. 9% ~29. 0% , H %4 15 1
ket BRT R E L HAh 40 Z2AEK AR EE
vy R e AR AN 2 s
KA A mer-1 FEEPY, E A EE W,
Zhang 5550 I PR A B4 bR BRI i % A A6 0 5]
mer-1, B J5 78 8 E T AR W05 B R0 A Y & A
Arp s oy BB T mer-1 RKIpRA R . T E B
FIEWMAREWAN B BRPEEWE] T mer-177,
DERTENEE - A TR S IREEY N K
. AN, Wang 25059 DL 457 ¥RIEH mer-1 405 (1)
LA (WCS) HilfE T 23k B4, b E (n=
212) FB R (n="58) SRR 1l mcr-1 FH T A9 57 51 5k
T 22 19 [ 85 T Ll 2R U2 [N e K6 HH B 2 1Y
B0y B T I mer-1 FER B B R IR B L IE S
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Table 2 Spread of mcr variant

A P KR
Gene Country Source
mer-1 HEEFEEE EE A, IO EN
(WIS ER: TN E SR Tk B2 N [0 AN SN
LRV 5 R E O GER L BT
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