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Table 1 S. cerevisiae strains used in this study

Strain Genotype
BY4742 MATa his3A1 leu2A0 lys2A0 ura3A 0
mrs2A MATo his3A1 leu2A0 lys2A0 ura3A0 mrs2:: kanMX
ymrl66cA MATa his3A1 leu2A0 lys2A0 ura3A0 ymrl66c::
kanMX

mrs2A ymr166¢A MATo his3A1 leu2A0 lys2A0 ura3A0 mrs2:LEU2
ymrl66¢:kanMX

* K HARFHAIL G I H (30871262).
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1.2 EFEREFREZH

R 1 BEAE 30°C B 9%, S IE R 5w h
YPD Fi9RdE: 1% BERHRR, 2% HEAWE, 2% W%
B, AR IR BN N 2% BiiEHr . YPG B5 7 5
1% BERER N, 2% MR, 2% Hl, AR R
W 2% B K. SD BRIk 0.67% WERE R
(yeast nitrogen base). 0.5% i MR B% « 2% i %5 #
(7 Fsf AR 4R JOORE (14 B R AR T VAR I B 1) B R VR 15 )
IR FE R ), T IR EAL 1 SRS N4l g
(RSORL,  [EAAREFRIRAS I 2% Bk, SG R idk:
0.67% B# R} F(yeast nitrogen base). 0.5% i FRE% «
2% T, [ IR R JBOREL FR) A8 R B T VS N AH . 1) 2
BRI B LR g, )T AL 1 S AR
HeNAN AP TORE,  [EARES FREETS N 2% BRIE KD .
1.3 AR BT E

PR 5 % B} mTn-lacZ/LEU2 4% J8& 1 3C ¢ HE 4
K% Mike Snyder H#2 154, SCFELL mTn3 %% )8 1
XS AE T AR L FRTBRAP PR BRGS0 A SC PR AT B AT LA
NS B3 e 1 SC I JFoRE bty A7 R P BERE R 4
B (CHE i N\ A 0 B 2 1 % e 1) R 9 )
BEUIT, HALRERPZ vk, PRI EZL, 40
NI P R TR BERE R A R BOBAR G (AR L1 Fr BL
H TG ey bty A R P bR A T e, AT A4S )
FEAN R B4 N3 J3 1 (R R e A NS )
PR3 )14 N SR 0t e 5 FERP MR SR IR
SEARAR,  F ROk (plasmid rescue)fl /N g 44
PCR 7%(vectorette PCR)4H /772 nJ DL 5 4 6 14 A\
BL R AT AT LA S LA PR % e 14 A AT BA |
AEC i FR PR
14 FRiBEEEEL

W L A FR IR 4% 1 1 100 F5 824 30 ml YPD
1, 30CHRF T 5~6h (A 20 1.0) Ji, BEOMK
AR, TWKVER, FHENM T TE/LiAc I #
(100 mmol/L LiAc, 0.1 mol/L Tris-HCl, 0.01 mol/L

EDTA, pH 7.5), WAFF50 1 50 wl /My, AR
TE/LiAc/PEG4000 ¥ X (40% PEG4000, 100 mmol/L
LiAc, 0.1 mol/L Tris-HCI, 0.01 mol/L EDTA, pH 7.5).
50 pl PR S £f RS DNAL R0 I FORE DNA (3R 4%
P DNA JBY)iA), 30°C £ 30 min, 42°C /KA
W15 min, S0BRZ: LG, TE WHERE, »
A AN LR T, 30°C fH R 3 K.

1.5 AL ERNEE

A FH ¥R ROFURE 2 (plasmid rescue) %8 % mTn3 %%
JEF4ENAL . BamH T B4R RUTUR, pRSQ2-
URA3 9284 B, X—& 8 v B & A ik b
it URA3. 2 FEHE RPN, Uk 8 6 4
1 PSR LacZ 2EKIFA, 55N LacZ ¥
GIIEIE, HENRERES, SRR FE R A
(1) LacZ JPH RAETRIR AL, 3 NELHET- 8. Hil
FEILHZH DNA, H EocR T PRI VIEEALEE, 1)
Wt A - PR IET EocR T A0 s R4 JRE - J] [ (1) e B
FENZH DNA B EocR T A7 5L, BHIEMMLE—HE
DNA 731, W& 2N R 2 Dbk RSOk 5 i
AR T OR HERROTOR) s LacZ JE 7 51 Ok H e )8
AR ROTORE ) LA B B8 JAs 47 N AT i o L R e BRp
K41 DNA 741, HXFhERJE DNA 7> 15 N KW
Moy 5, A B RRROORL b 241 BUl
S Bt JAE - N AT e S L PRSI B S (A1 4 DNA 751,
S T DAA 1 e A N R 1,

HAREEAEWR: BamH T BEVITREUTORE pRSQ2-
URA3 153 21 e 1t v BUH AL & mTn % JE 1 bR 25 1)
AN FAZAR, SD-leu-ura B 77 LT EFEAL T FREL
FKZ DNA, H EocR T BRITE N VIBEALEE; 1)
FBLAERME; B3 DNA 2> A5 K mHT @ i
s R BT EFRROTORE b QU031 F B e 4 e
TN B AR T A0, PR SRR )
M13-47 JE 5 WL 2.

Table 2 Primers used in this study

Primer Sequence (5'—3") Usage
M13-47 CGCCA GGGTT TTCCC AGTCA CGAC Identification of the genomic site of transposon insertion
bl AGTGAATAGTTATATTATTGATTCACC
bll ATTACTAATAATGCATGTCTAATTAGG Defect in Group Il RNA splicing
b2 ATAACTAGTGCACCTCAATGTGAC
mrs2-LEU2-F GATTTTCAATCAAGCATCTCATG MRS?2 knockout
ATTTCTCCTTACGCATCTGTGC
mrs2-LEU2-R GTTTATCATGATAATCGCCTTTCA
GCTTAACTATGCGGCATCAGAGC
mrs2 up 46 GTATACGCAATCGTAGTGAAAGT

GATTTTCAATCAAGCATCTCATG
mrs2 down 48
TTTATCATGATAATCGCCTTTCA

GGTTTATGCTAATAATATTGTATAG
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1.6 EEEFE4H DNA AY1ZEL

B R R 3 ml, B DR A, T
KPEH, 3000 g 0 5 min £ EBiE, I 50 wl ()
SRR (2% TritonX-100, 1% SDS, 100 mmol/L
NaCl, 10 mmol/L Tris, 1 mmol/L EDTA)&{F 4,
PN 50 wl B¢ BSER A1 200 wl By / & 47, 4E
3 min, Jl 200 pl TE J2%J, 13 000 g £5.0» 5 min, X
i, A Tml BK SBREDTVE, 13 000 g &0
10 min, 2 E¥E, PUEMA 40 wl TE(F 30 mg/L
RNaseA), 37CitH 5 min, JIA 2 pl 5 mol/L [
BEPREe . 100 wl Jo7K £ WE, -20°C JHCE 30 min,
13 000 g &0 10 min, 2% B3 T4, TE W4
JE A 41 DNA.
1.7 EHRELR

FIFH PCR 45 2 W 55 H b5 Ak B8] P o ] 382 e 51
s A RS BRI v B, e NI REAI N, )
FH [R5 A R Bk H LR, SR ICE R 2H DNA, I
I ANF S PCR 7 v B R /NG 2 715 it
B Ly,
1.8 #HERREINEIREK

FEANBERE TR R, 30T Bi R R x A K
1, BCSCER TR, RS RO AT TR B A o &Y
1.0, HEAT 10 fiBR MRS, MU 5wl i 1001
B 30CHi9% 3 R, MALHRTVE AT L.
1.9 ZeRifRM I E A& F 5Bk bt

PR P 1% BF RNA Hilifg: W BER 76 YPD K57 4k
TR RNEUE K ], RO RITE R, TR KBE
PR, A 400 wl (f) TES #(10 mmol/L Tris-HCI,
pH 7.5, 10 mmol/L EDTA, 0.5% SDS, & & K ) Al
400 wl 7K A ATy, 2R RS, T 60~65C
7K T 1 h, JLAIRERR 10 min Bl Z4 9% —
K. UKHE S min, 7E4C F 14 600 g 5.0 5 min, /K
AR 2 F B0, KAy B 5 b4 —
W, 4C 14600 g B0 5 min, KHIFERE —FELO
o, N 1/10 R DEPC 7K B il 1) 6 12 4k
(3 mol/L, pH 5.2) % 2.5 f5ARUR /K L, -20C
¥ E 30 min, 4C F 14 600 g £ 0 10 min, 70%
CBFBEEEUUIE, W5 DEPC KM, Wl &
260 nm 1 280 nm IWISAE, A5 I RNA A7
T-80°C PKH Hl 4 FH 10 A s S s

T B S 4% B Invitrogen 2 ] 3R R &l W D 1E
17, W GRiAR N I BN & 1 BTk I 7 12
Bui f Gregan % /51567,

110 EFRIEAIEN EERIAREBTFIRE

PR I BE SR AR 32 . B W REERP T YPD 1
e, 30°CHRIK, 175 t/min 5535 12 h, AWM
AR YPG 85953+, 30T, 175 t/min 15 9%
6h, BOIERERE, ZEKVEE, B- Ak ORER
7 (0.5 mol/L B- %%k &1, 0.1 mol/L Tris-HCI,
pH 9.3) 30°C 4t 3 10 min, Tris-HCI-KCl 2% ' ¥
(0.5 mol/L KC1, 0.01 mol/L Tris-HCI, pH 7.0)¥ %
DOVE 2 I, 0N W8 24 il 5 (10 /L o 2F il
0.01 mol/L #7 ¥ M8, 1.35 molL 1l &L ¥ B ,
0.01 mol/L KH,PO,, 1.0 mmol/L EGTA, pH 5.8) &
4], 30C 50 min, AV 1 (1.0 mol/L il L4 %,
0.5 mmol/L EGTA, 1.7 mmol/L NaCl, 10 mmol/L
KH,PO,, pH 6.8)JE¥#ULIE, 900 g 5.0 10 min, 2
v, H¥ W 4 (0.01 mol/L Tris, 0.01 mol/L 5 KR,
0.75 mol/L 11 AL ¥ |, 0.4 mol/L H & ¥ iz,
2.0 mmol/L EGTA, pH 6.8) YL ULIE, 900 g &0
10 min, 2 b3E. 0N ZRIAR 7Y 25 2234(5.0 mmol/L
HEPES, 70 mmol/L FE¥%, 0.22 mol/L H &5 Hl i,
pH7.2), 2JHK EF% 5K, 900 g &0 10 min, &
BB, DUERIMAS S, 5%, 900 g &
£ 10 min, B 2 LA R EEER S, 10 000 ¢
B0 10 min, PUEMAG B, IR &1
TEBRRR IR o A Tl 55 B 11 R %

JEFIRBOETENE . HEFE RS B R I RAR
L IINEEZEAHER, fh AR, AR 160°C W
filt, FEFERMEIAETES, EAT 10ml, %4, R
TR FH 45 B 44 5T (ICP-MS) il 2 (Thermo
ICP-MS XI).
111 5 FEMFIRE

WG AR AR A AR A T AT
PCR 514 (3 2) & 1% DNA FE 410 e 34 b 58
BHEY) TREA H 581K

2 & R

2.1 mrs2A RLFEREFILER A BFNTHIE

Not T Bg V] mTn3 $ 4k v~ 3CFE, K2t Jy Bodt
WAZAKTE mrs2A 58424, DL SD-Leu V-4 fifi 1% 75 3]
mrs2A W% JE 1 SO, BN B e 1 R AR A B
MRS2 HE DRIl SR — N e o 14 N e, SR 314
40 000 > mrs2A B )31 RAZK.

B mrs2A B RE T RAARIRATLE SG-Leu K5 773E
by PRk KB L R, INERATIY 280 000 M4
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JErP Bk ) 112 A vofE. B EEARBSERIIINX 112
ANTEREAEAR A RIS CHE DB R B, O
90 A>T I A H AR 1) B IR B LA
PRIE I I 1) 42 A T0 B 25 16 JE AR B
B 1 7R B89 mrs2A B 5 RARARAEAR Rl Y (HF
HNREIREE AR,

NS 66
Ne®C poo

8 ™ 5 -\
)

Fig. 1 Growth on nonfermentable medium of mrs2A,

wild type and transformant strains carrying transposons

22 HETHRAIBELTERSE YMRI66C EH

BamH T Fl U1 42 P A 1K R b pRSQ2-URA3,
Iy VAL TR B A2 4K, B SD-Leu-Ura ~F- A i
AT, IR TGt 4K DNA, EcoR [
Mg V) Ja AT B S, W K AR
DH5a. MRIEIRBOUTRL B BB, ik £ 21 1 58
AR N AT B mTn3 5 P bR 28, W) IX 28 5 R 28
BamH 1 55 EcoR 1 XUV J5 NAS 2] 2.9 kb A A7 I
U1 B

SEHG S5 R, AR 53 SR AT Y. (1) SR it
DIEE & A7 2.9 kb v Be(K 2), 1 HA R 9848 44
AR Y. [ s i O] P i A7 82— 30U, 7RI £
SEAGAA T I JRE 14 N B A R nT B AR R . S

Fig. 2 Rescued plasmids were analyzed by double-digestion
with BamH 1 and EcoR 1

Desired plasmids are supposed to display a 2.9 kb band containing part

of mTn3 transposon and pRSQ2-URA3 sequences.

Hindl 5 EcoRV WGV T B0, 45 B U) & 14K
|HAH ] DA Ay 2 AH ] sk, - Lk —ANl .

R RAITORL A% 7 5B B 15 [ P55 Bk Jok
(R JTORLIN 7>, R e &5 SR 5 1 RERE DR 4 4 7 41 e
JEEAT Blast 7087, B8 T & 5 P bR 2 I8 A\ AL
SEILR I, HARIX L T B R R ROTORL ) 1] 1 AN
], ARFE A )RR R v BE AR T, YMR166C JEIRITE
AL B A L2 AN, 80% LA 11 73 B # 46 A
YMR166C 3K
2.3 YMRI66C EEREIS mrs2A R RE KR
A1)

H T HEP i YMR166C JEHE MRS2 [
L R, ARG AR TR UR AL T mrs2A
ymr166¢A WG, AT A5 ARAE R K e Y
BedsRCH MR B AEK.

Wil 3 R, ymrl66cA 5875 A 5 76 AE K i Y
Wi IR AL B AE KA Z R, {H YMRI166C 3:1A
(R I 2 AT LA R4 R mrs2A 548 A4 1) A KB
mrs2A ymr166¢ A FFREAE AL AR K I BRI (H i 1x
Fehk FAEKIUTP B AIET, WUl T4 1 S IE
JEEEERE

YPG YPD
i @ &

o . TXE:

mrs28 ymr166eA [

Fig. 3 YMRI166C deletion can rescue the growth defect

of mrs2A on nonfermentable carbon source

YPG: Nonfermentable medium with glycerol as carbon source. YPD:

Fermentable medium with glucose as carbon source.

24 YMRI166C ERERK I mrs2A REKA LZHL
IREEE FIRE R RN

A THE YMRI166C 3 DIGR RS mrs2A 58AE 1
W AR ER B IR BE I 5, 1 — B B T B
B mrs2A ymrl66¢A~ mrs2A ymrl66¢ A SRR
SRitA, R RIS 5 A TR AR Ze R A4 Y 1)
FETOE, RIN mrs2A RAELERAR NP E T
WA, 1 mrs2A ymrl66c A 2 b R85 B 1R
BT = T mrs2A, B0UE T YMRI66C 3 R 7E R Ak
e B AT T VR FH (B 4).
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Fig. 4 Magnesium concentration in mitochondria
isolated from different strains
Magnesium concentration in mitochondria isolated from wild type was
normalized to 100%. Data were reported as x + s. *P < 0.05 ps mrs2A.
1: WT; 2: mrs2A; 3: ymr166¢A; 4: mrs2A ymr166¢A.

2.5 YMRI66C EEREIS mrs2A RERA 1T E
ST

BN TR N T2 A I B 2
B, mrs2A FBRERARN SR T AR TR, 2K
W& T IIBEEZ R W, SEAIROARE b I HANS
T B2, ORI R AT RNAS T, R F 46 i
RO IEEANET TFRIET L3 &5
RT-PCR, W] LATGHIHT AR5 et RNA (15 &=, H
Wbk g TR N & 7854 & B 2 2l g me . i
BS JTom s mrs2A 53 788 A4 206 br A4 i A i I R 32
RNA, 5OAWEHFT, H mrs2Aymrl166c¢A FEAL
FRERLAAR 4 A 1% % RNA B, ¥ 9] YMR166C

AT B P LA 20 40 B mrs 24 SEAZ LKA A TT 2R
I BT .
1 2 3

— b1+bl2(Precursor)
—bl+b2(Mature)
Fig. 5 YMRI66C deletion can partially rescue the

Group I RNA splicing defect of mrs2A mutant
1: WT; 2: mrs2A; 3: mrs2A ymrl66¢ A

MRS2 5 DS 9 i 2 Wi A4 5 1 ¥ iz iR A
MRS2 SR 4x 3 B PP AR AR B 2 IR T I 2k
RLARPY T YN & 7 BB b A AR A e e st s 77 5k b
(A BB, ASBITFUR TSR MRS2 DN AR 5%
AR AR A I R Y0 TR B AR K AT BB R Y,
FE mrs2A HHEN mTn3 B 1~ SCPE, 01 BE 4 8

mrs2A GEAR AR B (2 P AN R, R IX
T35 A% i e 2 I JRE T4 N Y MR 166C 5 [RImT LAAT
R mrs2A FEALAARAE AR A R Y Bt 15 R 5 B )
AR

h T HE— i YMR166C SR [P T LU
Rmrs2A SERAAN G, R R EAS T
mrs2A ymr166¢A MR, KIL Y MR 166C K [1)
i B T LAAE R mrs 240 58738 AR A AR e T B i i R 57
e B A KB, B0 T i R SO BT A B 45
R0 E TR ms2Ay ymrl66¢A-
mrs20ymr166cA FEPEARI LRI, T 1 BOE
I E S R R AR N R T R, ORI,
mrs2A 5L AR GRL R Y B TR BRI, M
mrs2Aymrl166¢A 26 R R B TR B B oA T
mrs2As SAE T YMRI166C 3 D E 26 A48 58 14X
WP Ve . BRI Z AN, YMRIG6C FE R i

B as v LA R murs 20 AR AR P DRV 5 1R B B
MR YA & By A .

H B YMRI166C J BRI Dyfe AR50, 740 73 Mk
L, YMRI166C Zifith i 1 & A LR E A5,
DILGRAS 8 A e A T4ebifk, B8 T2k k3
1A 2 J% (mitochondria carrier family), 25 2k ki N
R LIS, ARARS 5 AW s AW
T2, 2R AR B AR AR [n) R A A SN RS AR
W) D RE L 01 B AR SR AR B R . ATP.
ADP. ERREL. Pl BTSRRI
Hia .

gity AR, A YMR166C 4ifidh i
VERLRARBAE TGN, 25 SRR N B 5 A1
FARU P IR ez, 1T Eobr Ak Y (R BE 5 1 IR B
R ELAAAT L2 T3 1) 8 AR A1 A 56 2 1 2 ) 42
WIS IR A Rt — P IRR . AFFRE IR
W YMR166C FEPARI i 25 0] AR R mrs2A AL
AR BRI 2 P BRI B R T R A4 P B
BTWREE, N T YMRI66C D5 D) Re R 40 sk 2y
TP LR T 4R,

2 % x M
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A Transposon-Based Genetic Screen in Saccharomyces cerevisiae Reveals
a Role of YMR166C in Mitochondrial Magnesium Homeostasis”

WANG Juan™, FAN Qiang-Wang, ZHOU Bing
(Department of Biological Science and Biotechnology, Tsinghua University, Beijing 100084, China)

Abstract
diseases such as diabetes, hypertension, chronic respiratory disorder, osteoporosis and arrhythmia. MRS2 encode a

Magnesium homeostasis is very important to normal functions of cell and plays a role in a number of

magnesium transporter protein in Saccharomyces cerevisiae and deletion of MRS2 gene results in decrease in
mitochondrial magnesium concentration, group I RNA splicing defect and growth defect on nonfermentable
carbon source. To obtain more information of magnesium homeostasis in mitochondria, mTn-lacZ/LEU2
transposon library was transformed into mrs2 deletion mutant to screen for suppressor genes of MRS2. YMR166C,
a member of mitochondrial carrier family, was identified as a suppressor gene of MRS2. Deletion of YMR166C
gene can rescue the defects of mrs2 deletion mutant such as the decrease in mitochondrial magnesium
concentration, group [ RNA splicing defect and growth defect on nonfermentable carbon source. For the first time

it was demonstrated that YMR 166C is involved in mitochondrial magnesium homeostasis.
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DOI: 10.3724/SP.J.1206.2009.00284

*This work was supported by a grant from The National Natural Science Foundation of China (30871262).
**Corresponding author.

Tel: 86-10-62772253, E-mail: juan-wang03@mails.thu.edu.cn

Received: May 3,2009  Accepted: November 16, 2009



