o

b BT K55 R B

—A

= [(2018) 31 & * BEN: H 1E

RKFESE CERFHFGR) #2H
Pl L A

BEERE. R BRAH, HFR. Axk:

AR F R RRAFTE S, B E R AR
FAIE. SN FEARRR, BFR “H—R” &%k, *EZ=E
A MIT R CFARFTIAY £42, AEHEARXERLE. *
R BRTIH, B%0. AR EMFFEREES. R
B A R T 1A R AL

—. {EERAE

I FEIRFTK. LIS HNELPAFARES AR,
Bl X AR, TUE RS, UK G R A

I



KRR ATKRE . CFARFRF PRI T2 LT R
BN ITEZS, ERENZLE L, 9 R EFARTER
12 B Fn ) KTV

CFARFHEHAY A2 B FTAE S 8 B St B R & AT B ] JR 0| -
B 2018 £ 9 Az )&,

Z RWER

CFEAFHF Y 2 BB FREEREEITE LA,
BERENE . EAREITHS. R REEGEEFET XL
A AT RAREGR ENENNE, T &S EAFHATERELRSE,
FEE R AR AR,

= HWEEFEEX

2l FR. ARGREAZDEE | FFE NS, #iFHH
HEH 158, A RFERRLAGAAATHE RS, BFIAE
Bk 500 FUNKXF (EEMEE. BEZE), THREEZKRE
R XA E 18] 25K, RIEHFITHEZ EA, X NEFE
BALE R RAR R E A LA, ERBATRARKL,
i 3T xww@bit.edu.cn HIAE # A5, E U CFARFHRIAY T4,

FiefF: 13T 1B & M 5 T

o & E AT

2018 2 11 | 1 H



Bt 14 1

I 2 B e

BT EBURBRRAL
E CHR-EAY REERXREIFTHRER

nature.com > nature communications > articles > article

nature — 4\0\ N

COMMUNICATIONS

Article @ OPEN Published: 06 September 2018
Utilization of rare codon-rich markers for
screening amino acid overproducers

Bo Zheng, Xiaoyan Ma, Ning Wang, Tingting Ding, Liwei Guo, Xiaorong Zhang, Yu Yang, Chun Li & Yi-

Xin HUO

Nature Communications 9, Article number: 3616 (2018) Download Citation

201849 A 6 H, AL E T K Ao EBRRAMAE H
RERET %46 M Tl (Nature Communications)  (IF=12.353,
2018 4F Google Scholar F B AR Zwa H I FIHEA % 7) EAxRT
A J4 (Utilization of rare codon-rich markers for screening amino acid

overproducers) fY B 58 s . 12 BT 5T 1 K 38 T3 e v B o AR A S AL

_3_



TR E R TR A ARIRE N TTHE”, AR H
FEfu g A E gm AL AR 3\%17 FIEER = 7R R A R
K%, IR T2 = K ATHE (Escherichia coli) f14- & B i
IAFHE (Corynebacterium glutamicum ) ) H 4T, R XA R
ARG ERNFRRETHRA, BATHRAXUD T LER
EmEEE. KEERfEA SRR R EE, g L TE
T —MRABER S AR, B B4 8RB & 7 Hl 6
RAFAMET H BB, "ﬁ)ﬂ?%ﬁ@kk@%i?*% R E PRI,

HMEH AR TN K, RAAERERR. EH. AL
&R AG AR A .

h
-, AR,
. 1 Fast
& =
mRNA 5 — N O . ] ——— 3’
e
Optimized sequence — GAG ATG GTC AGA CTG AAC TGG CTT ACG GAA TTT ATG CCT CTC|cce—
Proteinsequence — E M V R|L | N W L T E F M P L ‘ P —=
Rare codon sequence — GAG ATG GTC AGA CTA AAC TGG CTA ACG GAA TTT ATG CCT | CTA ‘cce—
q
4 Slow
o fscemnnan 8
mRNA 5'—m . ! 1 - e — 3’
S -
' Restore
rh |-
mRNA 5'— - — B | ] e — 3
-

B 1 A S TR R B R KA T



D-Glucose
(extracsllular})

—_— —

e e e e e e e e [
yd lpl‘sG ~

/ L-threonine

l ivA

2-oxobutanoate
I ilvl,

pyruvate o= —
VG, ilvid
ivB, ilvN

ilvH

!

ivC

ilvD

2-keto-3-methyl-valerate

= ———

(S)-2-aceto-2-hydroxybutanoate

2,3-dihydroxy-3-methylpentanocate

\%]
i

2-dehydropantoate

Glucose-6P \
pgi

— — — — Fructose-6P

(S)-2-acetolactate

ivC

2,3-dihydroxy-isovalerate

l ilvE i
L-isoleucine
pantothenate
\ L-leucine
A Nat Y
ADP+Pi T ATP
N Cytosol (/' ——l
Perip|asm brnQ N liviK
L-leucine L-leucine
L-iscleucine
L-valine

2-keto-isovalerate — 2-isopropylmaleate Il

l itvD
leuA

l e i leuCD
3-isopropylmaleate
L-valine
i feuB

4-methyl-2-oxopentanoate

i ilvE

L-leucineg
H*
/ /
—— (=| ——3 ——3 ==

feuE ¥ N
L-leucine

S

K2 Ao EEREZ N

Bz, “FET AT IHRINEEE BN
HAZ N AW B WAE R L m B T A F £ o F IR L 805 & A1,
MEREIREANZEXHEE —FH; LEEIRFERERY
TR REWENFERER . KTEREFTFT AR, B
ZEARFES, BEXEm LT PER LT EESN X

W EETLKF4EaF

o

% SC4E £ « https://www.nature.com/articles/s41467-018-05830-0

[ 16 9 ]

ERRBRYEZEFECHER T, B AkFEHA

_5_


https://www.nature.com/articles/s41467-018-05830-0

PREMERFIRR A AE FAMTETZF, RAEFAK
FNEZ B A T T RS H AR E . 2015 4 10
A NI TR ¥ 3 N F A3 FFT AR, Frdl = 0y IR
HESE “RATROBAENEES FE”, URHTEIZQ,
DL AT T WBT-WR-mik-Hk” AE&, UEMHERX
EMAFRANE, FFRT —RAFE, BRT 2T K RE, ¥
% Nature Biotechnology . Science. Nature Communication, Current
Opinion in Biotechnology . Nucleic Acids Research ., Metabolic

Engineering. Applied Microbiology and Biotechnology. Molecular
Microbiology &F Bl 7% 4 #¢ % ER KB X+ R E



