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Ubiquitination Detection of NCR Related Permeases and Regulators

LV Yongkun, ZHOU Jingwen, LIU Long
(School of Biotechnology , Jiangnan University , Wuxi 214122, China)

Abstract: To give support to release the nitrogen catabolite repression (NCR),by rebuiling the
ubiquitination system,the ubiquitination of NCR related permeases and regulators was detected. A
fast ubiquitination detection procedure established before was modified and developed,which
enhanced the fluorescence of the positive control and could quantify the fluorescence signal. The
fluorescence quantification made this procedure more reliable. It was demonstrated that 5 of the
NCR related proteins were ubiquitinated ,4 were not ubiquitinated and 1 was not determined. We
not only established a reliable ubiquitination detection procedure,but also gave a idea to release
NCR through the ubiquitination modification procedure.

Keywords: Saccharomyces cerevisiae ,permease ,regulator,ubiquitination , detection

FUUR 1 A ) R S e B R R LR i OAEmR CKRAAmS, RA YR IED A+
Saccharomyces cerevisiae (S. cerevisiae) JL-F 10%I7 W R RR B F o B AR FE ST, S, cerevisiae
JE R F RN, Y 8 5 5 v R B A AE 2 Rl A TR R S AR AR JRE JREE GABA 553 = 1

S. cerevisiae 25 35 B R WN A & B IE B

Yoks HE

2013-10-09

R, X R w2 RS R B0 3T = B A

>

EE&THE: EZK 973 715 H (2012CB720800) ; [ 5 [ 48 Bl 2% B 4 F 2030 H (31130043) .
X g (1980—) 55 LI E B A, LA R, 0 L BF 5 A5 0, 32 8 e i 0 2R e A0 A I Tl il A 3

*EEEE

FoE MBS . E-mail :longliu@jiangnan.edu.cn

576 Journal of Food Science and Biotechnology Vol.33 No.6 2014



Bk RARHHAIEAR X R G R F S R ik

14 BHL i 5 Bk 2 Ry AA G BHLE 240 (NCR) o NCR ()
JRRAE T, F 5 AVEEXT T NCR A & U8 22 K+ n
GIn3p . Gatlp &5 (9 30 il £F H B %F T 40 O 3% 1 i
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T v 3 38 A7 AR I — PR BB T, IREE EC 1Y
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(P 1) o FETPGRE A T2 B B TR G T 240 O P G I il
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Fig. 1 Main pathway of EC production during alcohol

fermentation by S. cerevisiae

IR

12 % Ubiquitin (Ub) J&—A~ 1 76 > 2 LR 241 A%
M BT, RIS m RS . Ub i UBI—
UBI4 4 A~ HE X gt (18] 2)  Hovh  UBIL \UBI2 thiZ &
5% 7T 1 R R B 25 R AR B, FLAFE T2 3R S 0 0T 14 A [R)
A ESAHIERIEA NS T, BEEWHGH 52
A G I R 20 L B A T %R A N R AR 60S R
S HE B A R 43 UBI3 3 S22 R i o Fi

ELZS R A, R E SIS 1 H 76 A2 LR
LW E BT, AR 408 /N0 B A BER 43
UBI4 B 5 412 2 %i % JC {F minigene #K X 15 2
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Fig. 2 Organization of yeast UBI1—UBI4 genes
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Table 1 Regulator and membrane proteins which are

ubiquitinated

NCR 7%

Cytoplasm/

Gln3p Transcription factor Yes [9-10]
Nucleas
Cytoplasm/ Not
Ip T iption f: 11
Stplp. Transcription factor Nucleas  determined 1]
Gaplp General amino acid  Plasma Yes [12-15]
permease membrane
Pl
Putd4p Proline permease s Yes [16-17]
membrane
Tatlp AAP  (amino acid  Plasma Not. [18-19]
permease) membrane  determined
Pl Not
Muplp Methionine permease s O_ [20]
membrane  determined
Pl Not
Lyplp Lysine permease asma O, [21-22]
membrane  determined
Pl
Gnplp Glutamine permease asma Yes [23-24]
membrane
Pl Not
Agplp AAP asma % [22,24]
memnrane  determined
GN GC —  EGFP
= =~
Linker Lmkcr ?
Co-expression
Interdcnon
Bait
Prcy
GN
Linker Lmkcr
Co-expressiog
No mlerawon
Bait
Prey

E 3 BiFC #ARJFE
Fig. 3 Schematic diagram of BiFC principle
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HEAT R IR AL 3 e S R AR 1 BT 3R A ) S A i
PRBEeS - H A7 S8 Ni-NTA 4lifk-SDS-PAGE (1)
SR T AUEW] T 7 A M AT SRR, SR R T e &

M R T R A WIS 2 T E A
pUbDerec16 Jit i it 2 ik (9 fil 5 H #8115 ) 5 4
PGS G AR I F I ZO0TE 52 BIHI 55 . 1E&
UL Al b mERR T e AL A R i 1 AN R G
5L UBI4, LA /D Ui 8502 25 1 2R3k, DT 1 56 FH
ER RS N R= el ¢ DO N RS EL SO N RS R ER= DY
FURE (380, 30E— 20 B iy Ik T S

T
21 ZRAE

211 B AR A AR TR EE AR Bk CEN.PK2-1D
(MATa ura3—52;irp1—289 ;leu2—3,112;his3A 1;
MAL2—8%;SUC2), Jitki pUbDetec16™,

212 =AA AR YPD A1 LB K 3R 5
YNB 1% 7% & .1.74 ¢/L. Yeast Nitrogen Base without
20 g/l D -
glucose, 5 g/l (NH,)S0,, &2 & 6k Ff 7 15 55 3t
(DM—lew™) : YNB 55 F ZE P 5 1 50 pg/mL 2R
50 we/mL LR, 50 wg/mL R WERE | JR Mg e Bt f 75
Ki 373 (DM—-ura™) ; YNB #5325 i 50 we/mL 41
AR, 50 we/mL AR, 50 pg/mL L &R, 5t&
P R Vs WE ST e B 760 B 57 3L (DM —-lew ,ura™) : YNB
B R E PN 50 pg/ml 4 2R, 50 pg/ml A%
i, YNB 5848373 (CM) . YNB 35 3% & h a3 fin 50
pe/mL 42 R, 50 pg/mL % L, 50 we/mL 5% &
2, 50 peg/mL PRIEWE [ 455 55 58 S AR B 0 W 4 35
FEILFIMA 20 /L BifEHE

22 EWHE

2.2.1 UBIA A Btk A5 R AR I8 5 4 1)

2 HH57E

Amino Acids and Ammonium Sulfate,

Ji kg UBIA BB R . LABTRE pRS305-TEF1
NASERR i PCR 973445 8] LEU2 K 1% 650 bp

FIFiE 450 bp 9 DNA K Bt i Hfl & PCR J7 4%
UBI4 L% 500 bp F Bt & T Ui 500 bp A Bt 43 51 il
A ZE Lid DNA F B Rl , BI3RAS UBI4 1w b
HE K R BRAE 4 4 pMD18-T #fk (KR4 ), 5
R E IM109, IR % Iy (AE A9 T
FE ) By A PR 2 W) ) T8 Jim A ] v 803 i B Ak
PR AL W [ £ CEN.PK2—-1D, 76 H 5% 4k 5 FH s
FRALA DTT WAL BEANM L 1.5 kV 25 wF 204 F iy
Sms G EVAH 1 mL vK EF ) 1 mol/L 1L A4 Fi 2
TFAIME, e R 2 1.5 mL B0 30 CHEE T 1 h,

B 200 pL A DM—leuFAH, 2~3 d J5 R n] 5% 5]
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T H Tk PCR KIE, ZUIEN Aubid GRIH R 1Y
A%, Bic  CEN.PK2-1D-Aubi4,
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W23t/ Bl =30 (Goat anti—Mouse IgG (H+L chain
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CEN.PK2-1D 1) JE ity I # # T UBI4 & F 59 1 b
CEN.PK2 -1D —Aubi4 (MATo wura3 -52;trpl -289;
leu2 —3,112;his3A  1;Aubid:LEU2;MAL2 -8
SUC2), i fA PCR £, #9845 2] T &l B HE
Aubid: :LEU2 (¥l 4 (a)). R il bR HE 5% 6 H % v fx
CEN.PK2-1D J& ¥ A 52 2 R ik fa B P-4 ,2~3 d I
PRECA R 7 OF UEAT PCR 560, 3645 31 6 Rk FH M54 1k
T, XF HH Bk CEN.PK2-1D-Aubi4 5 i & & ¥k
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XoF 200 0 1) S A AR A A B R, L L ubid SR
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Fig. 4 Construction of CEN.PK2-1D —Aubi4 strain and
the impact of ubi4 defective to cell physiological

state

32 HEZEREERWHEBEETH

# 7k CEN.PK2-1D 5 CEN.PK2-1D-Aubi4 4}
WITE CM 15 35 4 K DM-leu 35 3% 3 b 30 °C 200 r/
min A KR T, 850 WO TR I 45 SO P AT 9
R, 4 BCA 3£ %E ,CEN.PK2-1D F1 CEN.PK2-
1D-Aubi4 S48 F BB 0 5 1.77 pe/pL
1.66 pg/pl, BUS I 40 pg B8 (R EA T8 (D
WEARAC, SR Won AT R AR CEN.PK2-1D),
CEN.PK2-1D-Aubid it P4 17 8512 % 5 BEARE) LT
KA 2 (7K F (B 4(e)) . UBIA (R8RS B8R il 20
6L PN 15 12 35 11 2 3K o W R M AT X6 At i A
JUFRA R, VTR IE® A K 45N, UBI4 ik
Kz ZIFAR A KT b 77 . REOX —HE 1R
PRI RTREAE T, 76 30A I8 (iR = BRI 2R 45
M 2E T i N I AN P AR A 2 1 < R 7 B 1 I,
PR I T 5 R 77 R0 X S B ) AT AR e, il L E
AR R s A, R, R B v AR,
JHL P9 A AN 25 R B 8 R A R A 1O T - SOG4
BB EEH , 8T RAE UBI4 B2 35605 51
14 58 75 FH , pUbDetec16 -GAP1 43 5l # %% 1k 2 1 bk
CEN.PK2-1D #il CEN.PK2-1D-Aubi4 s %3k, HIx}
T % W ¥k CEN.PK2-1D [pUbDetec16 -GAP1],
Aubid Bt B T E BE CEN.PK2 -1D -Aubi4
[pUbDetec16-GAP1] [ A X} %% 5t 3 B (RF) 34 38 T
183.9%, %ZERFW 1 EAMlEE 1z KRB EN
RIS T HORE R D 2 R 3R A Y Rl R B
)5 R4 A LA A GC .GN E 418 GN-GC [
i, LA GN-GC REME IR B 2¢ )6 , il 98 Yo s

YR,
33 ZENEENFE

AW T 5 NCR % UJAH G 10 45
PR R g 4 TR g WE e s &, BB H A Ik B
Stp1p!"MAh i £ 4 1 Jot 4% R ik W 75 52 3132 R AL
PR BRI 2, Hoh 5 AN P BRI 32 2z R
IR 4 DA A EZ 272 R AL A4 Dal80p Y
RF SRR T B X IR (H B T, v LA I A 1)
Wi HOR R 2 B2 AL L BUAR T Dal80p A2 3%
CEAREE C, 43T T B X BT AN RE A o R R 2
iz R AR R, (HEHS Gaf3p 1Y R B[R] I )
F- G5 —4~ F BEUESE Dal80p 132 277 Z AL IR 2 .

R2 ZRUBEBERLER

Table 2 Outcome of the ubiquitination detection

oo o vk |

Ure2p Transcription factor 537.5 Yes
Gz{3p Transcription factor 1459.5 Yes
Canlp Arginine permease -1514.6 No
DalS5p Allantoate permease 4923 Yes

Not
Dal80p Transcription factor 28.6 ! .

Determined

Stplp Transcription factor 181.5 Yes
Hiplp Histidine permease -637.6 No
Alplp Arginine transporter 936.1 Yes
Bap2p Leucine permease -516.0 No
Dur3p Transporter® -273.2 No

a R IR E BB

Peng J 2% (2003) fili F & 171 5 41 27 J7 ¥k X S.
cerevisiae 11 1 075 A8 [ BT (32 = AL 2047 T
K, Hoh 4045 Ure2p .Gzf3p Hiplp, 45 R0k 3] T
T2ANEE BT 110 Mz R A, HEX 72 4>
HEEAT P IPAIEE LR 3 AN i, HE AT RETE
T, HOITAE 7 v 0 R AR S R DA ) 3 3 2 2 1
JE R IR] | T30 2 R A R

XTI B 52 B2 AL 0 8 BT, T4
UC San Diego JF % (45 H Biiz R AL A7 s ZEZ Tl T
H UbPred (http://www.ubpred.org/)®3E — 2 o £
1B 2 R AL R o K B T Sy v 15 ) o 2 TR
AL 578 kG AR A A, 278 I 1 B PR 4 A B AR
Fiiz E ALK 2% & pUbDetecl6 1) 22 v [ 3 i AL
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FER I 248 I 1 2K 1 2 K AR 22 Bz R AR
WiE T & AR RN A 038 Bl 2 )5 il o 4

B B AR TR ARz RALGLE  wlndh e T
Gaplp Mz 2= ALAL S HEE Y K9 K16 K76, W 75 2
SARH P 2 AN, WA 3 R A AR

Gap1p*™NeR 2 217 Z Ak &1, W K76 A Gaplp iz
FACAL AL R ZIRNR . BE TR BRIz R AR A
Z e, BIVA] 5 % 2 284 67 a5 0 Bl ok 1 i 1% R
Ji A5 27 B0z RACVE TS )32 B0z R AL AT 150

d: A
E R

VEBETERR R OF TS S T — MR A Bz R
AN J7 32, ] LA R 33 TG F67 58 b %k 40 i PN AR BT Y
Z R AT RGN A AT ST )X H AT
TR R R, R T HBAYE YOS 58 R
2, B RE S ] T € 5 o0 A o 3 0 A S A0 Y
WO, FAPE R AL B AR X O A5 5 B i R o T
183.9% ., & 53 4 R R W] A5 4o 78 v T 34 B
9 10 4~ NCR #H G A B Y 5 4> 52 Bz = AL
2,4 DAREZBNZ ZALHEE 1T AR E 2B Z
FNZ FAWE AT RS EPE R 10
FIBT BR Stplp #b, HAR 09 34 K 8 pl e i 52 37z
RACBM RSO0 . AU S i b e 1) 5 ik AR T
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% S. cerevisiae NCR B33E T JEhit

SEHk .
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