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Figurel. Relationship of GInK, GInD, AmtB and AmtRin Corynebacterium. A: Under conditions of intracellular
ammonium starvation, GInK is modified by GInD, and the resulting adenylated-GInK (GInK-UMP) subsequently
interacts with AmtR, which causes the transcriptional upregulation of nitrogen-regulated genes, thereby activating
the intracellular transport of ammonium. B: under conditions of nitrogen surplus, de-adenylated GInK interacts with
the ammonium transporter AmtB, blocking the ammonium flux into the cell and therefore resulting in a GInK-free
state, allowing AmtR to be reactivated and bind to the promoter regions of nitrogen-controlled genes, repressing

their transcription.
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Table1l. Strainsand plasmid used in this study

Strain/Plasmid Characteristic Source
Strains
E. coli BL21(DES3) F ompT gal dcm lon hsdSB (rB”mB™)/ (DE3 [lacl lacUV5-T7 gene 1 ind1 sam7 nin5]) Invitrogen
C. glutamicum JNR(LO)  An arginine production strain, His', SG', D-Arg’, ArgR™ Our lab
L1 L1 with pXMJ19-gInD inthe LO This study
L2 L2 with gInDa, intergration on the LO chromosome This study
L3 L3 with pXMJ19-gInK inthe LO This study
L4 L4with pXMJ19-gInK inthe L2 This study
Plasmids
pXMJ19 A shutter expression vector, Ptac promoter This study
pK 18mobsacB Mobilizable vector allows for sections of double crossover | C. glutamicum, Km, sacB This study
pXMJ19-ginD A derivative of pXMJ19, harboring ginD gene This study
pK18-ginDaa A derivative of pK18mobsacB, harboring ginDaa gene This study
pXMJ19-gIinK A derivative of pXMJ19, harboring gInK gene This study
x2 AMREAZESY

Table 2. Primersused in this study
Name DNA seguence (5'—3") Restriction site
P1F GCTCTAGAAAAGGAGGACAACCATGAATGACCCAGCCCAGC Xba |
P1R CGGAATTCTTAGTGGTGGTGGTGGTGGTGTCAGCTTGCG GCTAAGACC EcoR |
P2 F1 CGGAATTCATGAATGACCCAGCCCAGC EcoR |
P2 R1 AATGTCCGGGTACAACGCGCCCAGCACCAATAGGTCAG
P2 F2 CTGGGCGCGTTGTACGCCGCCATTGGTAAAGGAACT -
P2 R2 GCTCTAGAGGTCTTAGCCGCAAGCTGA Xbal
P3F CCCAAGCTTAAAGGAGGGAAATCATGAAA CTCATCACCG CAATTG Hind 111
P3R ACGCGTCGACTTAGTGGTGGTGGTGGTGGTGAAGGGCT GCTTCGCCG Sl |
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Figure 2. PCR results of glnD genes and
identification of pXMJ19-gInD plasmids by double
enzyme digestion. A: M: DL10000 marker; lane 1,2:
ginD. B: M: DL10000 marker; lane 1: result of double
enzyme digestion of empty pXMJ19-gInD.
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Figure 3. SDS-PAGE analysis of GInD crude
proteins. M: Unstained protein Ladder; lane 1. crude
enzyme of C. glutamicum JNR with plasmid pXMJ19;
lane 2,3: crude enzyme of L1 strain with plasmid
pXMJ19-gInD.
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Figure5. Fusion PCR for the ginDaa gene.

FIHE A 58 LN B AR L2 vhdbfrad ik, B
Rk L3 A1 L4, WA 7 fiR,

BT R UEEE A AR RCR , FRATR B E
GInK 25 FIBERLA LB SR SR 528 R .
FEAE R BL21L(DE3) 4 BrkL pXMJ19-gInK
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Figure 6. Fragment and fusion PCR and identification
of pK18-glnDyp plasmids double enzyme digestion.
A: M: DL2000 Maker; lane 1: homologous arml; lane
2: homologous arm2; B: M: DL10000 maker; lane
1:gInDaa; C: M: DL2000 maker; lane 1,2: results of
colony PCR of pK18-gIlnDaa in L3 strain.
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Figure 7. PCR results of gInK genes and
identification of pXMJ19-ginKplasmids by colony
PCR. A: M: DL2000 maker; lane 1,2: gInK. B: M:
DL2000 maker; lane 1,2: result of pXMJ19-ginK
plasmids by colony PCR.
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Function of uridylyltransferase and uridylyl-removing enzyme
GInD in Corynebacterium glutamicum JNR

Jing Li', Meijuan Xu>®, Qunfeng Shu', Yawen Zhao', Mi Tang', Xian Zhang",
Taowei Yang', Zhenghong Xu', Zhiming Rao"

' The Key Laboratory of Industrial Biotechnology, Ministry of Education, School of Biotechnology, Jiangnan University, Wuxi
214122, Jiangsu Province, China
Z Institute of Food Biotechnology, Jiangnan University (Rugao), Rugao 226500, Jiangsu Province, China

Abstract: [Objective] We modified the bifunctional uridylyltransferase and uridylyl-removing enzyme GInD to
reduce the activity of uridylyl-removing enzyme, thus, increasing the NH," transition and application, to improve
L-arginine production. [Methods] PII protein GInK was overexpressed and its uridylation was studied. A ginDaa
(including H4A and DgsA) mutant was generated from C. glutamicum JNR using the double-crossover
chromosome replacement technique. The concentration of NH," in the fermentation medium was measured by ion
chromatography. Then the resulting strain was cultivated in a 5-L stirring bioreactor to performed a fed-batch
fermentation. [Results] The bifunctional uridylyltransferase and uridylyl-removing enzyme was successfully
mutated in C. glutamicum JNR and the resulting strain L4 showed a weakened activity of uridylyl-removing
enzyme. The shaking flask fermentation showed that the L4 strain consumed more NH,4", and the L-arginine yield
was 36.2+1.2 g/L, 22.7% higher than the control strain. The production of L-arginine of L4 strain was 52.2 g/L,
which was 25.3% higher than that of LO strain in 5-L fermentation. [Conclusion] In C. glutamicum, nitrogen is
necessary for the L-arginine biosynthesis. We conclude that reducing uridylyl-removing activity resulted in more
intracellular GInNK-UMP. The GInK-UMP interacts with the nitrogen regulator AmtR and enhances the intracel lular
consumption of NH,". Subsequently, the increased uptake of NH," could promote the L-arginine production in C.
glutamicum.

Keywords. Corynebacterium glutamicum JNR, uridylyltransferase and uridylyl-removing enzyme GInD, NH,",
L-arginine, integration mutation
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