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Figure 1. Nitrogen catabolite pathway in Saccharomyces cerevisiae.
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1.1.1  F M EREK: MW %L (Saccharomyces
cerevisiae) CEN. PK2- D-Aubi4 ( MATaura3-52; trpl-
289 leu2 - 3,112; his3A 1; MAL28°; suC2) ™ Fi
12 F ALK W B A pUbDetecl6 Sy A BF 58 5 4 1 ™ .
KW ¥ B (Escherichia coli) JM109 H T Jit bi % 14
Fogt .

1.1.2 55 E: (1) LB ¥IERE EAM 10 g/L,
BERY 5 g/L, S040%0 10 /L, Y15 pH % 7. 0. [f {487
e 0 HH L IR AR B FR R RO 20 g/ L B K
(2) YPD 153835 :20 o/ L %5 % 4,20 ¢/L & A5, 10
g/LEREN . (3) YNB AR 98 K5 1. 74 ¢/L YNB
(Yeast Nitrogen Base without Amino Acids and
Ammonium Sulfate) , 20 e/ L A A B, S of L TR o
(4) YNB 5485 9% 3 : YNB 5578 3 750 50 wg/mL
HE R 50 pg/mL % 850 wg/mL 5% % . 50
we /L SR . (5) 20 R JR e 0 LG I 0 B 9
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F (DM-eu ™, ura) : YNB £ 32 H 7380 50 pg/mL
2H %% <50 pg/mL A % %
1.1.3 $B5F &M (1) E. coli IM109 B 3% 41 : I\
LB “FHx EHEEN E. coli IM109 5 7% £ N4 20 mL
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A4 GAATTC F1 CCCGGG g Y) 47 s o FH FR 1
W8 EcoRI F1 Smal 43 3 B 1) 4% /& pUbDetec16 FI
PCR [N 1R 7= ) » 40 48 0 20 b 1 42 A0 1) J5hs i H
br DNA v BebA 14 B &5 16 CIE R A HF
HER VR A WAL E. coli IM109, ¥k A1 75 £ 45 100
pg/mLZ N5 8 R 1 LB A b, 12 h J5 BE AL Pk
v BE 1 HEAT W PCR 30 0F o Bk BH 1 # 4k 7 3% b
AR TN o Bk W I A ) R 2E R R R T R A
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Ik o A ARG A0 B e B DU T S 2R
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Table 1. Primers used for the site directed mutagenesis of AGP1

Primer Sequence (57 —3")

AGP1F CCGGAATTCATGTCGTCGTCGAAGTCTCTATAC

AGP1R TCCCCCGGGACACCAGAAGGCAACGACC

AGP1XR § AAGTCTCTATACGAACTGAGAGACTTGAAAAATAGCTCC
AGP1*'E R GGAGCTATTTTTCAAGTCTCTCAGTTCGTATAGAGACTT
AGP1I*MR TACGAACTGAAAGACTTGAGAAATAGCTCCACAGAAATA
AGP1X#R R TATTTCTGTGGAGCTATTTCTCAAGTCTTTCAGTTCGTA
AGP1*%" CAGGCTCAAGAACTAGAAAGAAATGAAAGTTCGGACAAC
AGP1*%% R GTTGTCCGAACTTTCATTTCTTTCTAGTTCTTGAGCCTG
AGP1I*'12R R GGCGCTAATACAGGTCATAGGTCGGACTCGCTGAAGAAA
AGP1XR R TTTCTTCAGCGAGTCCGACCTATGACCTGTATTAGCGCC

GATAATGGTCTGCTAGTTGAACGCT
TACTTCTTGCTCATTAGAAAGAAAG

pUbDetecl 6~ver-F
pUbDetecl6ver-R

The underlined letters refer to the restriction enzyme site.
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Figure 2. Fluorescence of Agplp and the control. (A) Gaplp refers

Gaplp
B)

Agplp
(C)

to positive control; (B) pUbDetecl6 refers to negative control; (C)

The figure of Gaplp.
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3 W, 50 0 LAAS SR I RS SR i 2 ol il
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FEAT RIS o 12 Z A AR 15 A % v il Hh I N 1%
B AZ ZE R 5RS . 31X 4 Bl A 2 R
el 6 ) O 0 R U R R S il 2 R U 8 T AR e
GRS 2 8 % 5 vh B AT i U 28 ORI TR T R
e 5 ) FE s 2 75 2600 v 00 ) <1 i 4 78 R (¥ R A
DAL I 24 5% 7 56 A7 6 0 3 U5 4 S I i e b i LA
7 P A T8 O A GRUUR 1) P Tl i 08 Ak 2 R 0K T ik iz
B Agplp (¥ 33k 2 52 2040 461, 3 40 i B E )
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Figure 3. The ubiquitination confidence of Agplp under different

nitrogen source.
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o Gt A Ak Agplp™ ~ I PO 9 B R L, R
WIEE 11 A M8 2R A o5 Pl e R R L 72 iz R AL
KU TS 14 A7 0 8 20 IR A7 5 T R S FLVE AE iz = AL
B . b B 58 B R Agplp™' L Agplp™t A
Agplp™' ~ 1 TR g Sl i AR A, 2 WD 5 112 £
SR 5 7] BE A L AE 102 A AL mi o 2B 98 i 4t
SR AL A SE AR 5 9 G TR B R S B N W . R
98 i M & e A fi T B & Agplp MW AE 102 Z AL AT
Ao T8I AR A (1) 52 Ot 0 BE AR X g % W) A ) T
1498 112 {07 #8124 IR A kit S 5 70 12 A A7 1, 1T
L1 A R R A R T AR 2 AL . DL E &
RV 4 AR R AL s 6 T Agplp 1072 Z A0 %
HLAR R R BE AN [R) S AH R A nT DA AR I = A R .

304

Strains
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Figure 4. The change fold of fluorescenceof Agplp mutant

strains.
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Figure 5. Urea utilization and growth of Agplp and mutant strains. A: Urea utilization of single mutants;B: Urea utilization of

multiple mutants; C: Growth of single mutants; D: Growth multiple mutants. A-C:—— pUbDetecl6, —@— pUbl6-
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A 8 T R (L TR 5 TR I R X U S 1R
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2.6

f10 ) ) 2 A e » TR 20 R ~ 9 U TR ~ I 20 1R 1) ) Y o
FHORT A o 20 A 36 Jt DX AT e T R A& I A8
I 2 25 ) 1 i e L SRR 1 R DSBS TR
PR ~ i 2 T 5 DA A i 2 Y G i i 28 SR R T
0550 A i e R R O R o AR T RE 2 th T is
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WAL R G BB A N2 RSR A R iR 42
52 B 8 9% 71 40 B 1 2k KR 8K I 8] 1) B d2 i Ak
LT AT 52 e 18 A 50RO A I 2 i
YRR S T o AR A T DR A A v s 36Ok R B
SR 2 IR R 0 2 R TR K (10 2 BE A
B AW & OB 2 Ik AR A

SCHE LR » e 08 0 E B A 1) 2R AR S IX S S AR TR
A R . I ah, AR R R H 2% f
BEWRTAALFRR: (1) %2 & A Agplp Xt %
Fha LR (0 3 18 fig 1A BT AN [l (2) TR 1% BF X i
U 7Y U W R B NCR &% 8 4585 DL R He
WA 45 (40 SPS 3245 GCN4 i i 45) %5 o

F< 2. pUbDetecl6 & Agplp RIIRT AR BEEERF HAIER
Table 2. Amino acid utilization of Agplp mutants and pUbDetecl6

) ) pUbDete(th Agplp Agplpkllvm.llzﬂ Agplpkll‘lm%vllzl{
Amino acid
Consumption R/% Consumption R/% Consumption R/% Consumption R/%

Asn 170. 63 0. 98* 32 275.71 £2.77" 56 276.96 +1.55" 56 308.48 £1.12° 62
Gln 164.44 +1.67* 33 301.48 +2.00" 58 258.46 +0.79" 53 280.29 +0.70" 57
Arg 67.89 +2.51° 14 87.00 £2. 46" 15 97.31 £2.61° 17 131.34 £1.09" 28
Ala 106. 19 £0. 68° 20 110. 07 1. 00* 22 115.18 +1. 52" 25 134.19 £2. 16" 28
Met 176.85 +1.91° 32 186.30 = 1. 39° 39 204.18 =1.56" 41 234.82 £2.39° 48
Trp 179.26 1. 63" 33 225.72 +2.83" 45 236.74 +2.70" 47 241.98 +0.35" 49
Phe 164.87 +2.61° 31 225.02 +2.92" 48 239.55 +2.77" 48 238.19 +3.52" 49
Leu 207.42 +£2.22° 40 216.93 +3.19° 43 230.32 +2.81° 46 253.85x2.11" 50
Pro 106. 73 +2.29° 21 113.65 £2.01° 23 116.02 +1. 13" 24 120. 83 +2.61° 25

The values of amino acid consumption are means of three experiments. Different letters in the same row indicate significant differences (p <0.05)

3 itig

AWFFOE LA & S cerevisiae 41 I 5 L () 2
MR IZH 1 Agplp 92 AR AR, 75 4 B2
A3 a8 W M RS B~ I IR L e 5k D M — PR AR R R
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O i B 2R R 5 R P M R U 2 AN O e R SR
15 4 FAS R BB A E R Agplp 9392 B AL S0 A
A o W] Agplp (132 3 A6 i 72 52 2 A W) 25 1)
M. M obIRAE TR IE B Agplp R FIZ R
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Effects of transporter Agplp ubiquitination on nitrogen
utilization in Saccharomyces cerevisiae

Yingyu Li, Yongkun Lv, Jingwen Zhou, Guocheng Du, Jian Chen
Key Laboratory of Industrial Biotechnology, Ministry of Education; School of Biotechnology, Jiangnan University, Wuxi

214122, Jiangsu Province, China

Abstract: [Objective] The purpose of this work is to studythe effects of ubiquitination of key nitrogen transporter Agplp
on nitrogen utilization in Saccharomyces cerevisiae. [Methods] The ubiquitination detection vector to examine the
ubiquitination process of Agplp was constructed based on the bimolecular fluorescence complementation technology. The
site-directed mutagenesis on the potential ubiquitination sites were performed to verify the effect on its ubiquitination
regulation and nitrogen utilization. [Results] Agplp can be ubiquitinated on the medium with glutamine, arginine,
proline or ammonium. The fluorescence levels of mutant strains were down—<egulated compared to the wild type strain. The

HAIARE G chieved the lowest level among all strains. The ubiuitination process could be

quadruple mutant Agplp
significantly repressed by removing the potential ubiquitination residues. Furthermore, flask-shaking experiments with
nineamino acids or urea as sole nitrogen source showed that the effect of nitrogen utilization efficiencyinthe quadruple
mutant was the highest. [Conclusion] Ubiquitination was involved in the regulation of Agplp. Site-directed mutagenesis
of potential ubiquitination sites of the transporter could significantly affect the nitrogen utilization process by altering the
ubiquitination process.

Keywords: Saccharomyces cerevisiae, ubiquitination, permease, bimolecular fluorescence complementation,

transporterAgplp
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