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industries. Corynebacterium glutamicum is a powerful workhorse commonly used in industrial amino acid production, with the

scale of more than one million tons. In addition to its efficient anabolism, the effective exporters also ensure the high amino

acid production by C. glutamicum.

In this review, the research progress of amino acid exporter of C. glutamicum is

summarized, to provide the foundation for further improving amino acid production by C. glutamicum via metabolic

engineering.
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Fig. 1 Amino acid exporters of Corynebacterium glutam
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icum. BrnFE (Gray) belongs to LIV-E family (The Branched

Chain Amino Acid Exporter Family), the exporter of L-valine, L-leucine, L-isoleucine, L-methionine; CgmA (Yellow)
belongs to MFS family (The Major Facilitator Superfamily), the exporter of L-arginine. LysE (Orange) belongs to LysE
Family (The Lysine Exporter Family), the exporter of L-lysine, L-arginine, L-citrulline and L-orithine. ThrE (Green)
belongs to ThrE family (Threonine/Serine Exporter Family), the exporter of L-threonine and L-serine. MscCG (Dark
blue) and MscCG2 (Blue) belong to the MscS family (Mechanically Sensitive Channel Proteins), the exporter of

L-glutamate and aspartate.
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SREE , (RILPRANGS B A 19O NCglod64
HASEFE T HAAAP Kk (k05 F i st
RRIBMERG ), TN 2 5 07 B W s B R 70 WA
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S ENBA s L-ARER . L-F2a
M. L-s28MM L-4Ramimohae™ . NCgl1214
A E T LysE J& T LysE @5 (1 R 23 Wb
P IARIR), A IS L-ER . LR
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Table 1 The amino acid exporter families of C. glutamicum

Transporter

Amino acid

family

Ala Arg Asp Cit Cys GIn Glu His Hse lle Leu Lys Met Orm Phe Pro Ser Thr Trp Tyr Val

AAE
ABC
DMT
HAAAP
LIV-E
LysE
MscS
MFES
RhtB
ThrE

e

Orange: identification only by bioinformatics tools; Green: identification by experiments. *: unpublished data.

http://journals.im.ac.cn/cjbcn



KX FASRBTEPSERSWHEEAREAHMIERTHERE 2253

2 RAREZEONERALRMKE

SRR 1) 4000 5 30 3o A L I %35 7R 1
SEI, IEIREIERRAEIEE N, BB
MEATIRATIFGE, o HE— A 0 S IR Ak v 2 o s
UL 22 £ SRR
21 BEREBEFESNEEEANEESZE

RO HRAT SRR 1 0 SR R 15 2 vt
HE— AR e R R i e E A R
(5 S T . (1) T R4y
GEL, SR FHLEWIE B T BN AR A2 T
S5 B PR3 JEL O 0 G T s, R A 7 ) i PR
RO AN RN R, S LOIRE, 0 4 D R 1
S HA M IR B RE 1P (2) TR
SEPR S AL RIS AR 7 i, BIVRR A L A 49y o o
CL I8 0 B 1 35 T 11 P A R — 0 9 k4725
P, TR SRR B B 1, SRS IR TE R,
WME 2 %ER LB B EAPY; (3) #h
I S A 2D B 3 R S, S TR B SR
VRN R R TR 22 I AR ) 242 T 9 B ok s 3 K
ST, TRk FIEMIEE A, SR IIRE
YeoE, BEIAEEFT BrFE A1 SucE 2 RE %
S B2, (4) T R 2H SO B TR R
KA AR AT S 4l DNA FEEBE LA B
FiE 5 1 O T AR A AR M Y T 2 R
PRFFET, IRk T4 DNA FBErh % i
32 16 114 D LR 25, (5) MR8 BT bk rh 42 i
B, XL 7 T b H O 1 A o A i R
HB BRI S A b, 43 BT e PR Y e 761
Asfl, HETTSE S 2 ARG B E T, WA
FFE RhtA DU R4 IR FEFT ThrE 1% 5 B2,

22 L-HEiR. L-BRER. L KNSR L-BF
BR B i s R E A B BUE

L-#i 218 . LA IR . L-RE A L-12 & 1R
JZ AR . R S AR, FEEH
AN LB B, LysE R4 — g

% : 010-64807509

E R 1A S R AR AT DA Hh S R R Y 4 WA e s R
M, B FHAIZERAK LysE MK, HAKZ
L-# &R S L-RARITIRE; LysE M5z 5|
e R i 52 AR LysG #i&, LysG HA
R 5 S 4 T I 25 R RRAE B T LysR §%
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L- K5 R 7% 32 e J1 ARl , A X 52 R 1 24 Oy
0.75 nmol/(min-mg)"*®!, {Hi5VEE M2, LysE 7F
R A IR 1 L R PO AR UM T, BERERL 2
L-#i 24 X ez D-BiEme s Bk LysE A
MR il B B AR, SEERAE RS
IR LysE Rk E A AR i & 35.9 gL,
PR 13.6%0%. ATMBTIRW, LysE 6%
5T LN L- SRS, @t
KA LG BR RN L- 55 51 R 1Y) 7 1k 43 1) 42 /55 45%
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O 1E R AT RER AT, e SRR AT I
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MaFErE, W CgmA B 5T LAEEmRIEE.
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TR 123 %K 0.6 nmol/(min-DCW), i Xf B8 i bk
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HAR B s
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iz; BrnFE %1z L-F52 2R . L2 R L-H 6
SR 0 RS 2, T -0 2 R 1) 7 38 % )
K123 BrnFE 3 1532 B 57 IR 1~ Lrp BOITS
BN L2 BR v LA T BrnFE B3R5, Mnsg#
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Table 2 Results of modification of amino acid
transporters in C. glutamicum

Exporter and Titer Improvement

Products modification (g/L) (%) References
L-lysine LysE (+) 6.00 21.0 [40]
L-arginine  MscCG (-), 24.90 106.8 [41]

LysE (+)
LysE (+) 35.90 13.6 [28]
L-ornithine LysE (+) 25.00 63.4 [19]
L-threonine LysE (-) 5.52 28.0 [42]
ThrE (+) 8.10 49.0 [29]
RthC 3.70 157.0 [30]
(From E. coli)
L-citrulline  LysE (+) 2.98 45.0 [6]
L-isoleucine BrnFE (+), 29.00 30.0 [36]
BrnQ (-)
BrnFE (+), 26.90 10.7 [37]
Lrp (+)
L-valine BrnFE (+), 54.05 115.3 [38]
Lrp (+)
L-methionine BrnFE (+) 6.30 30.0 [34]
L-glutamate MscCG (+) 19.12 381.5 [39]
+ : overexpression of the gene; - : knockout of the gene.
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