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BAY), ENSRRE . g, W, JURAY .
PUAZiW) . PLE YNt G ) Z e
TR 7 B 200 B N FL AT S 2 O JEEAR 254, Tl
M AR, PUTRE AP IR,
T AT 2 i PN 5 R A% 1A T T A B s RIS o AT
HMIE H B R e R e B R e . BAERR T, B
i B A A S RE R — R B ik, A
J BRI A R R HE LA WA= Rg,
U H AR AR 5 07, X TR /R LI RE |
HARE AR S S Ay E il R R E,
BN E CLE ST BT 552 45 H
pid E—METRMNES . BED, ik 3 FR
R bRIC i SRESOEhRIc . Nr A LR
Yefa m OGN B R A TARIC . SOk
PRC R C R BUR SRR IC EOOEER, TR
PENHRICH , THFPECHURNE Ty 43T IR AG A 1
BN H I, HRBRE T B mMERXTS
HBEJE O g [ e M FEA i . /N> T ML AL aT
PUR 5, IF RS 4 25 1 ot sl 3l 40 i %
iy, UHITIR AN RO R Y
11 DAPI (4,6- —JpkE-2- 2R L5 k) i LIFRiIC DNA,
Mito traker pric ZekifA . FI 2GR I RERR e 18t 4%
HARSE I s P et 3k X — P, kP20t
FEo HE TS, BERH BhRE
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Table 1.

PN A (SO GFP M H AT AW | 218
I RFP BT A bR A, R 5%
PR RE D 08 A i A5 TR AR RS T 3 ok Rl 2 B
RE T E A o DRI, g S G 8 7 4125 7
PRIEHEA TN R AL T4 254

AR G AR IR E AR 7k, T
12 2 AR TR S AR 2T (45 1 RedStar Y TR EE 241 it
VT PR BRED, FIRR 5 14 PCR 439+
W5 A T — B0, I OISR A AR T T
5 ANERTE S FAEAI . 346, X Eobr AR
MU T TR gk, T EGFP FRic?hi TG
R CLHUE N EE [ SipA, SRR R 8 S AR A Tk
TENL, SRR Tk S R R, A H
JEAETREBE A OULEE 7 240 MK F-240 i 2 3l A28 4k, DA
A B bR PR R B ) s o R T SR T

1 BB i

1.1 BARRFIERL
ARSI B FH TR AR AL SORE L ER 1.
1.2 R&F

PrimeSTAR® HS DNA E4 7. dNTP., PR
PP YIEE BamH T . EcoR 1 . Xho I . T4 DNA %
$21 . DNA 7> FarfRiE DL5000 ¥ H TaKaRa

AR AT A E R R AL
Strains and plasmids used in this study

Strains/Plasmids Genotype/ Description

Source

W303-1A

Salmonella enterica

MATa ade2-1 ura3-1 his3-11, 15 trp1-1 leu2-3, 112 can1-100
subsp. enterica serovar Agona str. SL483

F~ ®80lacZAM15 A(lacZYA-argF) U169 recAl endAl

Lab stock

Gift from Dr. Jinghua Zhang, School of
Animal Science and Technology

DH5 Lab stock
* hsdR17 (rK-, mK*) phoA sUpE44 1™ thi-1 gyrA96 relAl ab stoc
pYM38 RedStar, kanM X4 Clontech
pEGFP CMV, neomycin, kanamycin, EGFP Clontech
pYES2-NTA 2p origin, GAL1 promoter, URA3, ampicillin Invitrogen

actamicro@im.ac.cn
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N JERE DNA MR &L R EGR & A Diamidino-2-Phenylindole, Dilactate). Mito Traker™
e e ARABRAF; Yeast DNAKItI  Green FM I T FEER KR BHE A PR A7

From ey TRARAA,; BEER G418 1.3 ENEBERER R CRFEEAS YR

W AR A AR (i) IR A R | 5 Beadstir ARSI Y 12 A A8 96 E A AR S 1)
K PVP M THZREYHA; DAPI (46- W3 2. B8 Janke FWrik, LUHA brickERE

F 2. AMHRETAIY
Table 2. Primers used in this study

Primers Sequences (5'—3’)
Sac6-F GATTAATTATTACTTTTATCGCTTCGTTAATGACTTTGAACAAACGTACGCTGCAGGTC
Sac6-R AAAGCTGAGTAGAAAACAGGTTACGAAAGTTGTTTGTTGGCTCAATCGATGAATTCGAG
Copl-F TTTCTAAGATCGGTGCACCTGCATCCGGATTAAGAATACGTGTACGTACGCTGCAGGTC
Copl-R GCAGAATACAATCCCGAGAAAATCAATAGGCAAAATAGCATTTAATCGATGAATTCGAG
Snf7-F AAGATGAAAAAGCATTAAGAGAACTACAAGCAGAAATGGGGCTTCGTACGCTGCAGGTC
Snf7-R CACCTTTTTTTTTTCTTTCATCTAAACCGCATAGAACACGTTCAATCGATGAATTCGAG
Secl13-F AAAATCTTGAGGGTAAATGGGAACCCGCTGGTGAAGTTCATCAGCGTACGCTGCAGGTC
Secl3-R TTTTTCTTTTGAGATGTTTCATTTTAAATTCTTGATACTCTTCAATCGATGAATTCGAG
Anpl-F AACATCCTAAAGAAGTTCCATTAGACTTCGACCCTGATAGAAACCGTACGCTGCAGGTC
Anpl-R ATGAATTCGTACTTCATATGTAGGTCACTAAAAAACCGAGCCTAATCGATGAATTCGAG
Chcl-F TGATGCTGATGAACAGCGCGATGAACGTTCAACCCACAGGATTTCGTACGCTGCAGGTC
Chcl-R TACACGATGGGGTACAGCAAACGAATTATTTTATCCACGTCTTAATCGATGAATTCGAG
Erg6-F AAAACGCCGAAACCCCCTCCCAAACTTCCCAAGAAGCAACTCAACGTACGCTGCAGGTC
Erg6-R TATATCGTGCGCTTTATTTGAATCTTATTGATCTAGTGAATTTAATCGATGAATTCGAG
Sik1-F AAGATAAAAAGGAAAAGAAGGATAAAAAGAAGAAAAGTAAGGATCGTACGCTGCAGGTC
Sik1-R CAAAAAGATGGGATATACTTTATTTCGATTCATTGTTCCTTTTAATCGATGAATTCGAG
Nic96-F CAAGGGAAACGTACAGCACTTTAATTAATATAGACGTCTCTCTACGTACGCTGCAGGTC
Nic96-R GATATATAGATATAAACAAAAATATACAATATTTAAAAAAATCAATCGATGAATTCGAG
Pex3-F TATACAGCAACTTTGGCGTCTCCAGCTCGTTTTCCTTCAAGCCTCGTACGCTGCAGGTC
Pex3-R ATATATATATTCTGGTGTGAGTGTCAGTACTTATTCAGAGATTAATCGATGAATTCGAG
Spc42-F ATAATATGTCAGAAACATTCGCAACTCCCACTCCCAATAATCGACGTACGCTGCAGGTC
Spc42-R CTTTAAGAATGCGCCATACTCCTTAACTGCTTTTTAAATCATCAATCGATGAATTCGAG
Cox4-F ACAAACTAAACCCTGTTGGTGTTCCAAATGATGACCACCATCACCGTACGCTGCAGGTC
Cox4-R AAAAGTAAAAGAGAAACAGAAGGGCAACTTGAATGATAAGATTAATCGATGAATTCGAG
EGFP-F CCGGAATTCTGGCAGGTGCTGGTGCTGGTGCTGGAGCAATCCTGGTGAGCAAGGGCGA
AGAGAGAGAIL*(EcoR 1)
EGFP-R CCGCTCGAGCTTACTTGTACAGCTCGTC(Xho I')
SipA-F AAGGTACCTAGGATCCAGGTTACAAGTGTAAGGACT(BamH 1)
SipA-R AGCACCTGCCAGAATTCCACGCTGCATGTGCAAGCC(EcoR )
D-Sac6-F ACGTCGGGTTGGTTG D-Copl-F ATCTGCAGAAGTCAGGT
D-Snf7-F ATGTGGTCATCACTT D-Secl13-F CACGTTGACTGGCCA
D-Anpl-F AATCAGAAGGGGGTC D-Chcl-F AAGTTTCTAACTTAGAAAT
D-Erg6-F AGCAAGAGAGATTGC D-Sik1-F ATGGCTCCTATTGAATACC
D-Nic96-F AGTCGGGAAACAGTACCT D-Pex3-F ATCGTGGTGGAGCG
D-Spc42-F CCTACAGATAAAAATAAGCG D-Cox4-F ATGCTTTCACTACGT
D-R ATCGATGAATTCGAG

*The coding region of the EGFP was cloned into the multiple cloning site of pYES2-NTA plasmid preceded by a spacer sequence that
codes for the peptide ‘AGAGAGAGAIL’. This spacer peptide can facilitate the correct folding of the fluorescent proteins when
coupled to the protein of interest. The restriction endonuclease sites are underlined.

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



670

Lijuan Yang et al. | Acta Microbiologica Sinica, 2020, 60(4)

(JEhric: RedStar; B ZEbric: kanMX4)r)
K pYM38 iy PCR #iidie, it 5% 40 i 48 i for
BER LR B R WA R R bR i S R 1
1. Bt sy BT 1Y) 5 A B 2k
T TGA, TAA 5] TAG (A& IL#15 1) Fiff
[l ¥ 51 (44 bp), 3 kEkl pYM38 I RedStar
il kanMX4 #5EH F3ir)ER o 9115 bp)s TS 14
5 H SR 2 E 35 T IR R RS 45 bp (19 )5 )
HAMNFI(FLALENT), 3 58 pYM38 |
RedStar F1 kanMX4 BT #1935 53 77 5] B 1] B AR
(15 bp). _F T iiF 5% 44 bp FT 5 %5 LK g HE
AT L, 39 15 bp FAIH TP 1 RedStar
1 kanM X4 FE b
1.4 & REE K RedStar il kanMX4 #id i1

PUBRL pYM38 Jy#biti (0.1 ng) , FIAHMI 87 5
PRcs ¥ T PCR 974, PCR 14 ¥ H] 1.5%
BEAREBERCUEA 743 1, EB Y, BEM UGG T
ioalll8
1.5  TRIP EEEL 40 B 2 AL

R IBS IR AR 25 A0y AL Bk sl PCR 7
Yy 2 R AR o SR TRE W303-1A IRV 5
3mL YPD ;35,220 r/min, 30 °C i35
FH 3 355 97 KR B 2 5% 10° 40 if2/mL(OD4g0~0.5)
PEIRBE % 3-4 h, 5000 r/min 250 2 min WA 40,
JCB ddH0 Y, B.OEBE VR 1 IR ARG 0%
K2 10° A A T — 554, B0 3 LI A
200 pL 0.1 mol/L HYRSHR P FH M, 30 °C /KiR
15 min; 5000 r/min &5.0> 2 min, 3 Fi&, JILA 240 pL
50% PEG3350 (W/V)iRlieiR > 5, MA 110 uL #%
LIRS Y1(36 uL 1 mol/mL FERRER ; 24 pL 10xTE,
pH=7.5; 5 pL 10 mg/mL ssDNA; 5 pL PCR /=4
5% 100 ng it ki DNA; FIJCHE ddH,0 #b 5% 2 110 pL)
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HEANMEDINE; 30 °C iR 30 min; JA 40 pL
DMSO, 7 4HR 415 42 °C #4i# 20 min, 12000 r/min
B0 30 s, #2% B, A 100-200 pL JEE ddH,0
RN, A AE S 200 mg/L G418 ) YPD “F-Hx
b, FEREVER S PRIBCR R, R AE T A
200 mg/L G418 1) YPD Al I, ZRp & 1T
PCR %5 .

1.6 MBS E SR PCR BHIE

i FHE 915k Primer Premier 5.0 #%i17&E
FLE PR PCR BAES W JsU Nk Bl 5 | 05 T € 17
BB HES, TS 1AL T BB pYM38 1
RedStar fil kanMX4 fEd (LA, 519K E R
15-20 bp. #2HL G418 V-4 I i kA5 2 iy FH M ve pE
JEHN4H DNA, DIFE[RI4] DNA 15 Attt PCR
P14, PCR =¥ 1.5%B NG BE L E 1742, EB
g, BERLBAKIN . P - WA G PR Y T
PRATFIPE T — 29Ot ER
1.7 FEREEERRE AL BRI TEE B WS IA

BGE AU KRR (R 2 F 107 41
Mg/mL), Fi 500 pL JCRE ddH,O EEE%, B
10000 r/min 10's, F#H 1 mL PBS 7% 2 Ik, &0,
2 BRI 1 mL 70%Z B2 % R F E 20 min, &
> 12000 r/min 20 s, 2% FiF, F 1 mL PBS ik
2K, #ET 100 pL PBS 1. B 10 pL 4
TINENZEBE R, A 5 pL HLoe G, R
B aswITH5), & by, TR AR
IR B, W RO RS < 100 i) WL H
PN ALE B I BIC 5 o
1.8 FERTEERR RS 4L

iz 26Uk DAPL Aric e EE A0 fA% , 4
B LR 0EEREE Mito tracker Green #nic Bk
KA, ARG 7RO IR A B GO T WS AE D o B
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E LR PR E AL B o Al LI R D
AEFAEBR Y 1.7 AH[R], fEE AT 100 pL PBS J&,
JIA 1 mg/uL DAPI = 1 mg/uL Mito tracker Green,
A E 15 min, 202 BIERH 1 mLPBS
Vel 31K, 4350 puL PBS H AN, H 10 pL 4f
AR BN BE B, A 5 pL Bruee e xGh H
ORI AR AT A), 3 B ah b, P
TE O IR AR BT, a5 (R A
%100 1) WL ¢ £ €5, %¢ )t (Excited : 570 nm,
Emission: 595 nm). i {45¢ ¢ (Excited: 358 nm,
Emission: 461 nm). Z¢{65¢%(Excited: 488 nm,
Emission: 509 nm) & AE ] WG AIIER, A
WRC SR 22 AR B F 22 . DAPL ARic il 20 Jit 2% A
RedStar i 19 40 i #5 2% Mito tracker Green Aric iy
LR AR RedStar Fric B4 AR L2 ML A .
19 YIIIKE SipA-EGFP BUkLH

KA WP R R YT R
SipA-EGFP Jiiki, LAk pEGFP Rtk , it
EGFP 54 15514, #E47 PCR 473 . J1] EcoR [
1 Xho I Xf EGFP ¢ 3™ ) Fl pYES2-NTA J5ifi 43
AT XY, K DS 5 5 R R g
VI T4 MR %I % AL 2 DHSo B2 821
PR 85150 B s 2] 10 A 7 iE 47187 PCR, 1%
LR W GE ARSI, FEAE PR AL 7k il Tk
TN, RAEA3 31 pYES2-NTA-EGFP Jfiki,

DI s DT TR LR 4] DNA Shsise, it
SipA FEMEELEY 51, #H1T PCR ¥4, H
BamH [ #il EcoR [ X} SipA ¥ 3 r=#)Hl pYES2-
NTA-EGFP UKL 43 3 4 T XCEED) , K [ 3
PR S RV Y T4 R IR
DH50 EZ 20 . 9 3G 5 | %t pras 2 i % Ak
T TR TE PCR, 1% 5 WEEE AN , FHH P

A ¥k b A AT Y, AR
PYES2-NTA-SipA-EGFP Jfii .
1.10 YHITEREE SipA 7E R I B R 40 i N 9 S8
W5

KB VDT TR B SipA-EGFP il 4 Bk (1 T B
HFRIERI T SCM-Ura (2% 8 i+, 30 °C
TEIR SR L PR 1 % SN B SR VO B %2 5x10° 4
ffi/mL (ODgoo=0.5), #EIK}EF% 3—4 h, 5000 r/min
B0 2 min WCAEANML, o ddH0 YEE, B E
WU LR, KA FE R T SCM-Ura 2% ZL5¥)
WAk, 155K E 6 h, BEOBEAN, A ddH0
PRI 1R, A ddH,0 R R 2 408 1k
I 10 pL PR A0 M n T 80 b, A S pL it
PEITRF, MRS AT, o bagk
F, T AR R T O I SR A B
SGIRURIIET XX ORI - S RS SRS AN AR I & Al
WA B AMRIEAS , 0 BGE SR AR N 19 2 K mT I
S, ZMAR B ISR G IOt Ltk
Al G A, A2 i EGFP ARiC HY SipA Fil RedStar
B0 0 4 L 25 04 2 057 LR, 4 A SipA FE B BEAH
L A E L O

2 HRFH

2.1 PR IS 2R N A
ARSI S MM SCHR, B T 12 MEN T A
) 40 A 25 5 R Ay A i R R A i 0T, 3
] A WL 3% 3.
2.2 WREEEREE AL IRE B AR R I
R P TR P R () 905 B 2 A R O R, LR
PRAGA R SBEANIE 1, FFL0 5 EE T RedStar il
PiA R kanMX4 P51, i [ E 4L 07 300
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Table 3. The standard name, localization and description of selected gene

Standard name

Localization

Description

Sac6

Copl

Snf7

Secl3

Anpl

Chcl

Erg6

Sikl

Nic96

Pex3

Spc42

Cox4

Actin cytoskeleton
Early Golgi/COPI
Endosome
Endoplasmic
reticulum to Golgi

Golgi apparatus
Late Golgi/clathrin

Lipid particle
Nucleolus
Nuclear periphery
Peroxisome
Spindle pole

Mitochondria

Fimbrin, actin-bundling protein; cooperates with Scplp in organization and maintenance of
the actin cytoskeleton; modulate actin filament binding affinity and actin cable dynamics
Alpha subunit of COPI vesicle coatomer complex; complex surrounds transport vesicles in
the early secretory pathway

Endosomal sorting complex required for transport Ill, involved in the sorting of
transmembrane proteins into the multivesicular body (MVB) pathway; recruited from the
cytoplasm to endosomal membranes

Subunit of the Nup84p nuclear pore subcomplex that contributes to nucleocytoplasmic
transport and NPC biogenesis; subunit of the COPII vesicle coat required for ER-to-Golgi
transport

Type Il membrane protein; a role in retention of glycosyltransferases in the Golgi

Subunit of the major coat protein involved in intracellular protein transport and endocytosis;
the light chain (CLC1) is thought to regulate function

Localized to lipid particles, the plasma membrane-associated endoplasmic reticulum, and
the mitochondrial outer membrane

Essential evolutionarily-conserved nucleolar protein;

overexpression causes spindle orientation defects

Linker nucleoporin component of the nuclear pore complex (NPC); contributes to
nucleocytoplasmic transport and NPC biogenesis

Peroxisomal membrane protein (PMP); required for proper localization and stability of
PMPs; anchors peroxisome retention factor Inplp at the peroxisomal membrane

Central plaque component of spindle pole body (SPB); involved in SPB duplication, may
facilitate attachment of the SPB to the nuclear membrane

Subunit 1V of cytochrome c oxidase; the terminal member of the mitochondrial inner
membrane electron transport chain; precursor N-terminal 25 residues are cleaved during
mitochondrial import

| B 3 12 At BRI C ity , 208 (B R R Gk
@O0 1 RedStar filvG 735 7S Y MR
JEHK B 7 HE I EL S T R A I E FE I ) E

PCR product

Chromosome

Fusion protein

actamicro@im.ac.cn

SRR RedStar BRI R .

ORF T ) ORF
.y
Protein 7
[
45-55 bases upstream of the ATG of the gene
2 45-55 bases before the STOP-codon of the gene
B 1 BEREERER
Figure 1. Strategy for strains construction.

7, X RRAL I D7 15 SRS DO B R R
NI AR ICHE I 4 B %, Rk
IR G R A TR, T
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2.3 K& EVRE ) RedStar 1 kanM X4 B
¥ er=y

P55 Rl Y RedStar #1 kanMX4 #EH 4
Y 1.5%3E RE W EE A I (8] 2) MR HA]
I, 729y 35 BikK B2l 2500 bp, S5t
RANEFE
2.4 TR IEEE FH R AR X8

¥ [A) PR 1 RedStar il kanM X4 # b ()4 14
PR AL TR I B TR AR W303-1A, 1 YPD+G418
R PR SR, PR AR AR, WL E RN
YPD+G418 #iz |, HkHrR v B bR R R R 4
PSS ) (5 1 90 et R, S5 hiT
RedStar I kanMX4 B3Py, 22 )47 PCR 974,
DL e TR FRE e Ak ik . ani&l 3 7k, PCR 473
S BT RO N2, BTk R
A T AW TR B A BR A R A TIT , 25 51
SHUAARE, X R AR T — 2 B
B 57 1A 2 8 A

bp M 1 2 3 4 5 6

25 MBS C T

TEFOG LI AR B 0UBE T R 0 AN PR A 45 e B
AL BRI 10 2 6 E LRSS 955 o X 12 PREERE2E
TR AR T R A 2 B A AR (i 45 SR & 4
K5 FioR, 12 SRR MR BILL OGS, R
PPk RedStar RIBIEH, £ Witk ZH] RedStar 434
PR ENES, STAEHESHESCa
S5 SCERAIATIY, Al TR AR SR B 9 1 I R 2l
SE AR TR
2.6 MRBEESIEHICS /N TFRERFEE
HI3ERE AL 53 BT

R T 2 G E R 11 5 R 7 4 TR
TR VALY R (4 5 S 8 LA TR 5 /N9 T e bR 5
P A THE LM . SIKL S/ N TR A% R
F1(SnoRNP)&Z sy, B FAZA . TER R
FEEN RS VR Sik1-Redstar 1, {1 ] DAPI Fric 4
MRz, ESAIE T Sk i @IOh, 5 Sikl-Redstar
Lyt MR E S, AR EAOL(E 5).

8 9

10 11 12 13

3000

2. &7 RedStar #1 kanMX4 &) PCR {ERY 3 12

Figure 2.

Amplification of PCR-cassettes containing RedStar and kanMX4 Modules. M: DL5000 DNA marker; 1:

Negative control; 2: Sac6; 3: Copl; 4: Snf7; 5: Secl13; 6: Anpl; 7: Chcl; 8: Erg6; 9: Sik1; 10: Nic96; 11: Pex3; 12:

Spc4d2; 13: Cox4.

bp M1 2 3 4 5

7 8 9 10 11 12 13

2000 —
1000 —
750 —

3. 12 KR A ENIREHIRBIEFFME PCR &N

Figure 3. Special PCR detection of 12 fluorescent localization report strains. M: DL2000 DNA marker; 1:
Negative control; 2: Sac6 (1700 bp); 3: Copl (1700 bp); 4: Snf7 (750 bp); 5: Sec13 (750 bp); 6: Anpl (750 bp); 7:
Chcl (750 bp); 8: Erg6 (750 bp); 9: Sik1 (1700 bp); 10: Nic96 (1700 bp); 11: Pex3 (750 bp); 12: Spc42 (750 bp);
13: Cox4 (750 bp).
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RedStar Merge RedStar Merge

Sac6 Chel
Copl Erg6
Snf7 Nic96
Secl3 Pex3
Anpl Spc42

4. 10 BRAREIIE AR LT 5% S 58 B T o AR 7 B 5 T R 52 S A
Figure 4. Fluorescence detection of 10 specific sub-cellular Redstar-tagged S. cerevisiae strains. The cells were
collected in logarithmic growth and fixed with paraformaldehyde. The cells were analysed by fluorescence
microscopy. Bars: 2 um.

Sik1-RedStar DAPI Merge

Cox4-RedStar Mito-tracker Merge

5. Sikl #0 Cox4 HrCHIIREEMK S N FRBFREEGEEM ST
Figure 5. Co-localization analysis of reported strains labeled with Sik1 and Cox4 and specific staining with small
molecular dyes. The cells were collected in logarithmic growth and fixed with paraformaldehyde. The cells were
analysed by fluorescence microscopy. Bars: 2 um.
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Cox4 EEAIET AR C A ALE (LR
PR T 5 O B S )RS 4 WAL, (HH
2 b AR S Yyl Mito tracker o) & (A T B 5 o7
L Hibk Cox4-Redstar HEATYL (05 R I, 48 KT
3 Coxd MILLEADOE S YR 4k B9 E fir
JREE, PAEHEASOE(E 5). X—4REUE T
FHEIY B RR I IE A
2.7 JHRVITERE SipA-EGFP RilA 15 k)
g3

SR T R B0 IR R R R 2 7 4 T
PRATUAM T H 8 A i e G2 ge, P Je
AL BRI TR RO SipA VB8 B,
ALY PP se ke it 7Pl IRTAE SipA-EGFP
Al A FEBFokE,  Hp AR R PR TR B
Yy R EI P03 1% B R WEEE S A T LUK, BEIE
JAZASGIEA TG I (1] 6) o 3326 A 1 A e e o
HEATIR & B, J¥515 NCBI L& ()34
AF458099.1) & JE R 74— 3, FURiF Rz, nf
AT R — 25200 . ARSI T AP sn by A e T
TPI TR SipA-EGFP fl& 3K ki (E 6-B).

@A M1

10000
8000
5000
4000
3000
2000

Bp ™M 1 2 3

2.8 FRWITRE SipA SU3hEARCHERE
[zasginB S Ay

O SCHk R, SipA TERRIE B R & ki,
S RNEEALSE , BERNESIEAREG RN
WUShEE vk, SshE A Egue /i, SEpd
RUAIEL, U5 3515 SipA S S IERE I 2R3 8
WASJEL RANFEIREY SipA SR ILShE s,

Sac6 J& M2 AT, BEOSHE ] i HeAH 48T
2z, JUHE R B LK. I, Sace AL
A LA I 2 2 B 440 i e 3R 1) 1 A bR L 3l 2 1 (7
YA

T MESE SipA.| Sac6 X PRl LEh R 454
I E R B b R S AR RS E A, TERM
Sac6-RedStar [tk 1144 A pYES2-NTA-SipA-EGFP
kL, 31T SipA-EGFP Rl 48 (i %35 .

FAROCILRE M, #adst, 20, arhl
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Construction of SipA-EGFP plasmid. A: M1: DL1 kb DNA marker; M2: DL5000 DNA marker; lane:

1-2: pYES2-NTA plasmid; lane:3—-4: pYES2-NTA plasmid digested by EcoR | and Xho I. B: M: DL5000 DNA
marker; lane:1-3: SipA PCR-product; lane: 4-6: Colony PCR-product of pYES2-NTA-SipA-EGFP.
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Sac6-RedStar SipA-EGFP

BF

7. BZIDITERE SipA 5 Sacé FRICHIIR & BRI I EAL S
Co-localization analysis of reported strains labeled with SipA and Sac6 of Salmonella pneumoniae. The
cells were collected in logarithmic growth and fixed with paraformaldehyde. The cells were analysed by
fluorescence microscopy. Bars: 2 um.
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Development of fluorescent localization reporter strains of the
budding yeast
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Abstract: [Objective] To facilitate the localization of proteins in budding yeast, we developed yeast reporter strains
expressing fusion proteins that localize to specific subcellular structures. [Methods] The yeast expression vectors
expressed organelle-specific proteins tagged with much brighter variant red fluorescent protein (RedStar) at their
carboxy terminal were constructed and transferred into yeast cells to generate the reporter strain collection. To this
end, the yeast codon that optimized coding sequence of RedStar were in-frame inserted immediately preceding the
stop codon of each ORF that controlled by their endogenous promoters. Each strain was verified by PCR and
sequencing, and then analyzed by fluorescence microscopy. Co-localization of DNA-binding dyes (DAPI),
Mitotracker (mitochondria) and SipA from Salmonella enteritidis in the corresponding reporter strain were also
performed. [Results] The yeast strain collection containing indicators for the actin, endoplasmic reticulum, nuclei,
mitochondria, peroxisomes, lipids, endosomes, and the Golgi apparatus were constructed successfully.
[Conclusion] Our studies provide a fundamental tool for observing the dynamic changes of organelles and
identifying the localization of unknown proteins in yeast.

Keywords: subcellular localization, RedStar, yeast reporter strains, co-localization
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