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& ZE:. BH  WEWEBREPHOS 5 PHOI3 REEFBURRRERME. ik KHS L RV 458, SR —
A5 FE RV 4 K 2T Pho8 2R I N 3t 60 A2 LR g% 3k (36 5 IR A5 # 180) BL2k 1) PHOS Jk TR B B (pho8A60)
Bibk; 2P pRS303-phol3-ko Ak phoSAGO Hikk, E— kg PHOI3 3K, ¥ 7 phoSAGO F1PHOI3 XK Hldk
(phoSAGOpho13A) TRk ; i1 BRff TR R ILTHIE 7%, PCR %5 PHIE e LN ZIDNA, B8R phoSAGO THIREIK AT
1151 bp F1 180 bp, phoSAG6Ophol3A HRKHLIK S350 1 872 bp F1 174 bp., 516 JNIIHE Epho8AG6Opho13A BERF Fikk .
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Construction of yeast strains with double-gene deletion of PHOS8 and PHO13
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Abstract: Objective To construct a yeast strain with double-gene deletion of alkaline phosphatase PHOS8 and PHOI3.

Methods According to the principle of gene homologous recombination, the encoding sequences of the N-terminal 60 amino

acid residues (including the transmembrane domain) of Pho8 protein was deleted by one-step gene disruption, resulting that
PHOS deletion (pho8A60) strain was established. The double-gene deletion (phoSA60phol3A) strain was established from the
linear vector pRS303-pho13-ko transforming into the pho8A60 strain, resulting that the PHOI3 gene was further deleted in the

pho8A60 strain. PCR was used to identify the genomic DNA of the positive clones from the defective medium. Results  The 1

151 bp and 180 bp bands were detected by agarose gel electrophoresis from the PCR products of the genomic DNA in the pho8

strain, and 1 872 bp and 174 bp bands were detected in the pho8A60phol3A strain. Conclusion The yeast strain with double
gene deletion of PHOS and PHO13 phoSA60phol3A was successfully constructed.
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1.1 HAtkfe it

TR 7 1% £F BY4742 (MATo his3A1 leu2A0 lys2A0
ura3A0), JEZ S KIGFFIA . 24k pRS303 FIpRS306 Ky
S ARAE , pRS303 FlIpRS306 4 AR FE D1 2484
R RE D BAZ N EERYUM:, 7300 A His3 Fl
Ura3 5 FR0ivEnas
1.2 KA A5] 4

Easy Taq DNA & (135: AP111-01) i H
e X e A YEARA R/ F], T4 DNA 3% # [ A
BRIk P9 B 241 ] TaKaRa 23w 5190 AE TAEY)
TAEBMARAR AR (E 1) . BRI (175,
LP0021) FHRER R (525 . LP0042) W [ ) Mg}
HABRAT . SD KiFRdk (1845 630411 il 630412) Al
FRLRI R LR (525 630414) I [ Clontech A )
13 Fik
1.3.1  pho8A60 i B B AR ARG B RIBGIE ' k3
L FIJE A R B, R — 2P SR e i L
B T, FIAH PCR HiAR, DUBCKL pRS306 A
2, phoS8A60-box-F Fll phoSA60-box-R K54, FKH
TransTaq' " HiFi DNA R4, SR F 4% B
A3 E1T, PCR W A5fM 94 °C 5 min; 94 °C 30 s,
58°C30's, 72 °C 1 min, 33 ME¥; 72 °C 5 min, ¥ 1%
FER IR TGIE (4% Ura3 2t 5 51) . PCR ;=4 [alii
aifb)s , SRR 7 AT AL BT A R R B Y4742, I
Ura3 S R 5% 5 M i B 1 e o D B P B A R PR
ZHDNA NI, phoSA6O-RT-F FlphoSA60-RT-R 5|
Yy, K Easy Taq DNA A, S AR £ 44 B0 i
MBI T, AR ZE E, PCR 7 EEKHIE pho8AGO F

PRI T R TR AR o

1.3.2  PHOI3 FERBRBARAR SIS  DIEFA:
IR i BY4742  JEK 41 DNA Nt , PHOIS3-
N-F/R FIPHOI3-C-F/R J5|4Y), ¥ Wil PHO13 2£H
FERL B EHE PN B, J3oil w44 N R BOR C J B
K HiTransTaq"™ HiFi DNA R4, 5w R 2442 BRI
VLA, PCR W 45440 : 94 °C, 5 min; 94 °C,
30s,58°C, 30s, 72 °C, 30s, 33 MEH; 72 °C,
5 min, HLPKKIINY HEE S, PCR =yl 2lifb)s, N
R BEEATMIu 1 FBamH I XY, C R BEl AT M 11
Xho I XY, BV F=y Il alifh . RO S
F 3 AT A HEA T, SN MR & B 4Rk pRS303
J5 100 ng (BamH I F1Xho I WEF), N F B (BamH 1
Ml I XSUEEY)) FC A BE (Miu 1 FXho 1 XY 454
300 ng. ALV AR 16°C, 4h, 4 °C i1, B8
uL S A R AT RS2 A A, PR v R 1
A, TR, BV

133 BEHEBBARN S FRGIE™ BRI
WY Miu 1 )2 44K pRS303-phol3-ko, F=Hy 1l
Wealifbfs, RABSIREL % 5 ng Ltk fb ki ik
FEEE pho8SAGO T KK . FH His 75 37 B 7Y 1% 7 S 7 108 PH
PEvIPE, PCR %7 [HME s P SE 4 DNA, K Easy
Taq DNA AT, %55 1 20 pRS303 KT
YEFRZE 51 %) Amp-int-F F1 PHO13 T ¥ 300 bp i Fl 4
(5 1#PHOI3-R, 55 2 4 N PHO13 JER N Y E 519
PHOI13-RT-F F1PHOI3-RT-R, [ W& Z& Fl W 462
WA A T o

2 #R

2.1 BEFphoSAGO Bk B #k 0 ik
o) — A0 B IR AV A A phoSAG0 TERE TR PR

R 1 ARLEHTSIYIFS

EIEER S

DNA F£51 (5'-3' )

pho8A60-box-F
pho8A60-box-R

TATCAGCATACGGGACATTATTTGAACGCGCATTAGCAGCAGATTGTACTGAGAGTGCAC

TCACGAAGAATATGACATTCTTCTTCTTGTGTGATGCAGACTGTGCGGTATTTCACACCG

CTGCTCGAGAGGAGCAATGCAAAATCTAG (Xho 1)

CAGACGCGTGGTTCCGATTTACTTAACCT (Mlu I)
CCGGGATCCTTTCCCGAGTTGTATATTCT (BamH I)

pho8A60-RT-F ATGATGACTCACACATTACC

pho8A60-RT-R ACGTAATGCAAAACTGCTTG

PHOI13-C-F

PHOI13-C-R CCGACGCGTATCTTACCGAATTAGACAAT (Miu I)
PHOI13-N-F

PHOI3-N-R

PHOI13-R AGTGGACGATAAAGACGA

Amp-int-F ACAGGCATCGTGGTGTCAC

PHOI13-RT-F AACTCTACCAAGTCCCGT

PHOI3-RT-R ACCAATACCGCTTTCTCC
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B, 2 R PHOS 55 PHOI13 WL o iR B kiAa it 9

Kl 1A J&A4 URA3 EFREFAEL NI PHOS FE [H i
Woet, Kk 1151 bp, SHHHA/NEST; B 1B A
PCR 7755 iE BHM: s B Rk 1 FL VK L. 51 pho8A60-
box-F Flpho8A60-box-R 414 PHOS JH:FIN ¥t 60 4
R AL S, B) 180 bp, BY4742 44 K/NH 180
bp, pho8AG60 25 K/NK 0 bp, SR /IMESTF . S50
45 BPLRBY4742 pho8 A60:URA3 (phoSA60) [HkEH
R

A M 1 B M 12345

250 bp 180 bp

A "N PHOS 3:RB IR G 145 5 ) M: DNA marker ; 1:
WIRTTIF. B AMEHIEphoS8A60 T IEFIET A B TR MR Y FELIK IR, M
DNA marker; Jkifi 1. 2.3: PCR ¥"# 3 AN[HP: T2 PHOS K&
KN A3 60 MEEIERRAASTH , BHOE H phoSAG0 TR KA
ZIDNA; YK 4. PCR §'1 PHOS 3EAIN Kk 60 MR ILFR
4, ROk [ A R REFE NI DNA; YK 5. /KA
%R

Bl 1 EEREpho8AGO B BRIFR 50 TIE

2.2 PHOI3 A B FF34 i E SN | B Ly 38 2 R

DI PHOI3-N-F F1PHOI3-N-R K5|¥y, ¥ HofzH):
PHO13 FE R TF R B EHE AMIIN S A B, fiv 4 N BBt
(520 bp) ; PAPHOI3-C-F f1PHO13-C-R H51%¥1, ¥~
HATRERE PHO13 3 Rl e SEHE AMIN C i b B, 44 A
C FrB (521 bp) ;5 PCR 22 1% BRIEHHELI HL Pk
W, SR N—2(F 2) .

500 bp

M: DNA marker; Jkifi 1: C FB; UkGE 2. N B
B 2 PHOI3 SEN T B EERES M J Bed S 4%
2.3 PHOI3 AR #k AR5
RN E BRI ARG S, PREHME Sk
HEATRORY 19 | 4. BamHI F Xhol XL pRS303-
phol3-ko K, BV~ Y2t 1% Bl eI ik,
PR SC RIS /N5 51128 1040 bp F1 4 443 bp, K
PR BB KN R 5 484 bp, H ST S TI R /N

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

—F (] 3), 245 R4 R pRS303-phol3-ko A
B

5kb

1 kb

M: DNA marker; kil 1 Fl 2: BamH I Fl Xho I XUV
pRS303-phol3-ko #fA R Bt; Jki 3 Fl 4: kil 1 A 2 AR
1pRS303-phol3-ko T 4K

3 #MRpRS303-phol3-ko W) % e 4

2.4 BHEPHOS 5PHOI3 Sk B & % B bkt b4k

2R P Ak H 2H 20 1K pRS303-phol3-ko 54k phoSA60
FERETA PR, PCR %578 PR s S I ZHDNA, 514 Amp-
int-F Al PHOI3-R Fiy 1 i BEK/N A 1872 bp,
PHO13 £ [H N B % %E 519 PHOI3-RT-R Hl PHOI3-
RT-R 444 i BER/NN 174 bp, Z5F40K 4 frs, H
(yHE R PHOI3 B9 3K pRS303 488, 45 F 4
7N, BY4742 pho8A60::URA3 phol3::HIS3 ( pho8A60
phol3A) SRS TG B 1)

3 iHig

WEELEBEE AT UM ZHEUR B E AN
R, i FEUER D RRIGER , AT ) 32 50 17 35
FHOT . 1M A WEE S Bh A BTN A — A
JHLJE PN A (R e R, R 40 i i - 3k W
A BEAR B IEL, J3fift iR ok G BB 1 B R A A 2
(RIS AR AR SE A, AT LA 3 15 I 4
KA TG A FIE R AR r LA 2 45 Fh T Bl
FI W T P A I AR SR AR R, 17T Pho8AG0 T HE A
Sy M PR P 1 W ) B AT PR O i 2 — 1

PHOS JE BRI s MERERR T (ALP) (149 — i
I A, K DA —2R T R — SRR 2R 1 T XA
FER, R T FI I Pho8 SR W I, RBRN Aot 45 5
JEXFENY 60 2 IEFRTRES , JE BT Pho8AGO HE AN
FERBAEIE A P Y, 1712 AR 6 P i i I8 X 23 i
AN T T K A AR B A R,
FATE L3 N 9 Pho8AG0 7R 185 A 32F 11 WA, AT 334
T, FFHEBE A TR YRR B E B R . PR L, E i
Kl ALP 5P ] DA B e B B A 42 1 /)N
A2 i 2R P A Y, R A 2 E R K
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2 kb

250 bp

A SR 3 B R i T 2 A I PR B PR AR A SR, [ R Sk T R R S [ . B O BRI B AR TR PCR 36 IE HL VK ]
M: DNA marker; ki 1: 51 Amp-int-F AIPHOI3-R ¥ 15724 ; VKif 2. 3 Fl 4: 51¥PHOI3-RT-F 43 5|LUpho8A60phol3A WEEL TR bk
DNA B[R (P IR ) TP AR R DI DNA (FEPET IR ) SR 14714 =4y

B 4 PHOS 5PHOI3 RFEF L FHRPCR Kk HL ik &l

o B34, PHOI13 SEIR it g F 2% i ALP, I PR
B AL 8 TR SRR R A . W ot
O3B SRR 45 % B Phol3 2K 11 X IS 4 A AR o 1Y) o 2%
PR, X SRR R TR W 2, T B 23 5% Pho8A60 il
FETABBAPEZE SR e R T bR AESE ALP TG PETS S
SEEGEE AR, FRATTHE phoSAGO T R TR MR Y JL A I
E—2 B PHO13 K, #iPho8A60 M 5 AN X 17 41
JH 3 L I ALP S5

SRtk — 2 LA A R R M A T, A ST
DR [) Y 2H A L, M EEPHOS 55 PHO1 3 RUHE [H i
P RE TR , S BIFTE AR [ W B e A . H A, il
B S HIPCR 7% 5 PCR 15 (19— 5 35 [H B e vk 2
A R PR e e R TR R () R AR o FE ! R
PCR A5 19— 25 Jik PR 460y 4y 2 PR PR BRI RR
UKL PR 2 B R FH A 35 R PCR . BRI T iEAH
FA, WA AU PCR ] 04 756 A [ 5 B 20 A4 )
TRFH IR (RS20 e F 520 MR FIRE), K4
AR E A ML TE 2 AFRTIESE, 7ERJRE L0 m et
A G, R A BOlR K, AR &, R SO
HEGRF 300 bp 1Y [A] U5 B[] 6 81 20 2 58 42 AT LA
BTN, 3 5 3 AR AS [ T R ) T A s A 3R A
pho8AG60 phol3A FEREFERER T kAR, 2238 L5 )71k
BRAEE 2% B B A B P2y 221

I, AR SCR FHPCR A 14— 25 PR 46 4 At
PATE R IR BRI AR , F—20 R FHEE S PCR 7544
AL PR G B R , A A AR A A AOKOTE I, R AR
E L. pho8A60 Fl phoSA60 phol3A EE: T B 1 F4

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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