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WEMRAE. & yEIp3 2 KN i 55 45 f Bk % yEIp3 & C s HAT 25 #4386k & 19 yElp3 it ki
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W #& H H#:2020-10-18; & [E] H #8 : 2020-12-10.

HEEWB:BERXARE IS (30600343) ; I m 44 i B BB A1 8T A BA 3 4531 %] (13IRTSTHNO009).

EHFE- A T 1996—) . &R E N RS I K 2200 L A 58 A= L W58 0 1) SR 40 F 40 A ) 2 L E-mail : 2832302747 @
qq.com.

BASIER Z0F 0 g VS R 2082 WF 5 0 1 o 4 T A AE ) - E-mail : lifen2001 @ yahoo.com.



144 T IR IL K FIRCA RAF RO 2022 %

1.2 elp3 AE#RBRMEREKG N
Z B SCHRS B vk R B el p3 AFNEF A= R B BE P58 3 T35 & YPD MRS #2369 ,30 “C 200 r/min 1%
FE R, TR 10 000,2 000,400,80,16 44 B #EM T & 0,2.5,5.0,7.5 mmol/L CAF ¥ YPD F 4z

1.3 AEKEHZELH

Z HESCHRLS T I 5 R B el p 3 AFNEF Az 78 TR P 45 Fh T35 & YPD MR E5 383670, 30 °C .200 r/min 3
WG T I e & A B Rl — Mk B L 4 4R T & 0,2.5,5.0 mmol/L BIMERE 1 YPD #3558 T 30 “C ik
39 CHEFRAE 0,6,12,24,48 2 72 h(30 CHE 0,2,4,6,8 h(39 COMFEA M E OD {8 8% 47 1% #1145k, 26
ERNIIES
1.4 SSA3 H)iF 5 FiLX RNA B9REL.RT-PCR 5 E £ PCR

SSA3 WSS BOCHR[ 9]/ 7 2 RNA $2 IR HTIR M 9 10~ R T-PCR FIE it PCR 2 MR SCHRL7 ] 1Y
Ji kAT, 51T A L3R 1.
1.5 RBERERTIE

RUARA K G 0 o G P2 DLTE S BROCHRL 7, 9 107 %, BB el p 3 ARNETF A AU TR P 42 b T 1d & YPD 3557 5
H1,26 °C,200 r/min 5 & Agyo = 1.0, BUSE 50 B AR T 37 CHUEL 10 min JEHURE, 37 “C AR B 124
S AZ I 10 min, SR )5 FH 2L W (1 mmol/L EDTA,140 mmol/L NaCl,50 mmol/I. HEPES-KOH,pH 7.5,
JEEME 0.1% Nadeoxycholate, T B34 1% Triton X-100) 2. Hiik P2 £ Elp3 N ¥ i £ 7o B hi A,
S FEDLIE DNA(ChIP DNA) 14 DNA (Input DNA) il PCR ¥E47T 2091519 5 %1 L 36 1.

®1 AZBREFAMSIYE

Tab.1 Primer sequences used in this experiment

AR 5175 (5' >3
SSA3 RT 5'-ATGAAAGGGAGGCAGAA-3' /5'-CCGTAGCACCCGAGTTG-3'
ACT1 RT 5'-AGCCGTTTTGTCCTTGTT-3'/5-GCGGTGATTTCCTTTTGC-3'
SSA3 ORF 5'-CGTATTATCAATGAACCCACTG/-3/'5'-GTCTCCTGCGGTAGCCTTA-3'
SSA3 3'-UTR 5'-TGCTACGGGAGGTGGAG-3'/5'-CGTGCTGCGGAAACAA-3'

1.6 elp3 BRI B L R 5L 4k B9 SR ARG T
PR RR G AR T TR B A vk B A T 3R T SD/-Ura 55 37 BE 0 1 e fb 7. Bk T 15 F2 2 ] SD/-Ura
b ALK B CAF BUBHERR I 7 ¥E 17] 1.2,

2 EWER

2.1 MHEFMSEMET elp3 JEHKMEKBER

S WE 5T BRI W RE 1 CAF i 32 1, DL CAF SBURIY elp3 AT KR AN A= KL (WT) 61 R #6300 K 6] CAF
BT P AR I A KB L (B DL L) AT LAE S 5 AR P Rl TR R A K B4 B CAF e B2 38 Jonn iy s 2% .
AW BE CAF fA7ERT elp3 AZMMIA A8 2% L BF A= BRI SE g 2 L [ 7.5 mmol/L CAF £ 7 i B A= 70 i AT A
K AH elp3 AHHMIE ToE A7 B 1 Ch) AT, & U B m] A 34 R 305 8% B} CATF SRS P W 35 15 9 181 Ak 7E
2.5 mmol/L CAF fF7ERf A K 1 1 218 T8 IR 41 1B 1 Cas b AH @ IR X elp3 A4 M 52 0 G ok W 3,
2.5 mmol/L CAF J& elp3 AN BFE 1A BR V& . 2 B Elp3 Sk 2 =7 5 D [5) ] 50 25 w7 R A% R g % £ 1)
CAF it 32k, m iR AL BT elp3 AWK CAF BT A2 e B % IR AT 1Y 7.5 mmol/L FE{%°4 2.5 mmol/L.

2.2 WMHEEERME elp3 AR EK H &

Sy it — WA P R B LR CAF SURMER I SS SHR 20 TE AR elp3 AWM T W EMEIRANT
CAF AbBRAYAE R M2l (B 2) i 2 al 0, 6181 1 B9 CAF SRR I 45 525000, N OD {8 5975 1 15022 il A=
Ko i 2R 24 07 UL T AR AR KB CAF W B4 T 02 L el p 3 AYH A IE 3 J 45V BE CAF 775 i AE K 35 1 1n B
AR EIR AT elp3 AAUENT CAF SUSPERE N JL N B3



% 2 BT, 4 Elp3 A B S & 5 8L B ool B A2 M 0GR 145

WwT WT elp3 4  WT elp3 4 WT elp3 4  WT

e 2
10 000

R E

2 000 2 000
400 400
80 80
16 16
(@ Control 2.5 mmol/L CAF 5 mmol/L CAF 7.5 mmol/L CAF (b) Control 2.5 mmol/L CAF

30 “C (a) 139 °C (b) ZAHF, BFZER (WD) SE1p3HE (elp3 A1) B RRLE S I /RCAFIR EE FIYPD b 42643 d iy A (KA 0.

L A e IE T 95 S BRI CAR U AN

Fig. 1 CAF sensitivity detection of the two strains under normal temperature and high temperature stress
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Fig.2 Growth curves of wild and elp3 4 strains under caffeine (CAF) and heat stress
2.3 WEKNEIET SSA3 RiXpH
Rl U A AL B el p 3 ATERRAY CAF UM Iz /35 T 57 28 Y, #0081 AT 8 (5] Elp3 St 52 1 #08E A
A5 N PR TR ) kL TR I DA BT A R A St B L K R R PR Y SSA 3 ik 4T T RT-PCR & 3(a) Ml qRT-PCR #5:1
3(b). &l 3 1T, [F) A RUAH H, BT IS elp3 AT SSA3 mRNA K1 & 2% A% F B A 7 X I]
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Fig.3 Expression of SSA3 in two strains under high temperature stress

2.4 Elp3 12 i# SSA3 1Y% S I

elp3 ABPE SSA3 K Kk b M. R Elps 5HRIXME AR Elp3 BES 5B 410
SSA3 ik, Bt Elp3 N st iR #4744 5 6 32 T3 , VT 3E DNA ] SSA3 ORF 5 3'-UTR #5554 itk
57 PCR, LI AE Elp3 78 SSA3 4 X 25455 i (1 4). i & 4 ] J1, K #G it Elps 78 SSA3 iy ORF F 3'-
UTR ¥ H R 50 BG4 X80 Elps #1388 i, o HJg ORF X, R G Elp3 n Lk bk 7 3%
F| SSA3 Gt [X , S 555 5 4T X K A BER: Elp3 nl H 08 dERERE SSA 3 F PR A 5 3% 4 A DA 1 #4384 Dy () Ak
S elp3 AWM CAF BB 1) B 5 38 0T B8 5% 410 F SSA 3 45 N 3 R 36 3k 37 FH T 24

ORF 3" UTR ORF 3" UTR
NIIS 1N NS 1N \IIS 1S NIIS 1S

T elp3 41

ORI ZRA% X ;3" -UTR: 3" HHERAL X : Input: SONA: a1 1p3 47005 | p3NSHTAATTIEONA ; [1S : FAisk ;

B L Ip3ESSASEmAY X 25 & 157
I"ig.1 Combination of LELP3 in SSA3 coding region

2.5 B NARE Elp3 Xt elp3 B #k CAF fif B &0

Elp3 A FAMRSF R DRI D C o i) HAT 254458010 R N i i) SAM AR 25 A 48007, Sk iE — 25 g
T G 4> ) i X R T % 5w vl AT e 32 4 552 i) 18 /N S 85 T Bk 4 R B 45 A Bl s 2 1 Ellp3 81 5 (o) 43 51l %
TEA elp3 ABKEIFXTH AT T CAF BUBPER I, 25 R 40 1& 5Ca. bl & 5Ca, b) W] H1TC I8 76 ik A2 & iR
MR e AW AR ST S5 R S B 2k 1Y) Elp3 Xt elp3 AR CAF i 32 P ¥ oAb L RO e K 461 F . Wi
PERR A K B4 IT elp3 AZRML, T A W0 5E A 42K Elp3 B9%E b bk, 2 W1 9 44 57 25 M 380 2l Elp3 2 5 1R i 1%
BEyT CAF Wras 5 BT 0

3o #

[ B A BUAH L el p 3 AWPR CAF 32 PEA 25, P AE K BE CAF 38 i ek 15 i 8 5 0 o W 2 W IR T
elp3 AMMIFE 7.5 mmol/L CAF fE7ERIRRRAAE - BON R IZ K FEJE elp3 ATHREXT CAF i 32 14 PR B2 . &
T b [ Ak B JR PG 1 B X6 CAF AT 32 P PR AR el p 3 AR R CAF it 32 AW BRI 7.5 mmol/L FEAK N
2.5 mmol/L. 2B Elp3 k2 1 = 5 3 [7) Ak B3 X5 AT R AIC RS % B 19 CAF it 32 1. CALVO £ M 2 700 ki
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5 VR 5 A5 B A T 0 26 1) 98 /S XoF i e A1 BUER ) T PR L X S R AR B 2 S 4R H O, W55 PAPL Ml Styl W&
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Fig.5 Growth of ELP3 strains and transferred yeast strains with full length and partial

deletion of ELP3 under normal temperature and high temperature conditions

T elp3 AGRRN R BUR SO AT I 7 s 8N AR B CAF Tt 52 1% 45 5 & R v ifs D[] Ak 24 795 T ke
X CAF Tif 32 M4 BEAR AR XS elp3 ATH MR 52 W B8y S 25 400 AT B2 Elp3 Sl S 52 M T #8156 i &
PR Sy g L 5 30 A s 20 v G I (heat shock protein, HSP) ¥44x & il 34 At 17 35 43 1 A [ $h
W F o 240 55, Horb iR 2 08 B )2 HSP70 S0, 130 55 1 38 B 40 i 75 22 3% 58 Kk 25 1 DUAE 30 B8 25 1R K
WAL TR T AR ZE AL HSP70 K6 v 2 5 4 M 2 R0 8 A B & BUS I T As Z ek 8 JF e i B i 55 1
— AR PRI IR R A Y I HSP70 SR AR AR W AR B vt A 3 B g v & # DCSEAE FH  E AT T e B8 4%
PRI A e 3o 2 3 T el 200 5 A2 e IR A 000 0 A B C AT A D 7 3R A K R Y R ok 0 0 T 338 B
HSP70(SSA 3) 335 X il BE 3 7 306 55 W3 28 S %L, A iz a2 ' PCR KLl T 6 B bk HSP70(SSA3) ik,
SR RWIPGHINAT elp3 AW PR SSA3 Rk W A% T WP A= AL G 8 57 S 2 U VE 45 1 ARt T Elp3 B2
55 SSA3 (K55 5 E AR AR L 1% 26 45 PR R IR I 8 B elp3 AT BRI CAT i 32 o B AR B A3 7T fiE A2 i 30
ZAMF T SSA3 A5 Nk R 3 3k Az BH , 1 T 52 ) 33 5% W30 R 0 5 10 T e B A 52 9T L Elp3 A AN IR SE
UIae s, B0 N &) SAM BB ARR 25 A 81 K C o 9 HAT S5 #9385 107, S i — 285 7 i 3% I A R 55 45 44
BFE BERE BT CAF W38 S 7 Hh 18 D) B A o oK 4 4K K R 285 A0 35043 S Bl 2R 1) Elp3 % A elp3 ABWMRIF AT T
B SR TR B CAF SUSRPE S8 45 R R L 55 A 2K Elp3 1 55 A bk 422 30 35 A 78, (H 56 TR 45+ 5 ie o
Elp3 M bk A K 4238 elp3 AP . R W] Elp3 19 R ~F 25 9 38 0 Elp3 2 5 BRI B B BT CAF Jih i 2 B
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H1 AL 23 A Al T Elp3 2 DX TR 5 £F 19 CAF iR 52 P57 25 5252 0 L Elp3 2 A 5l 2% sy 3L P[] Ak 2 2

AR T P AE 1 CAF TR 52 PR A L Elp3 P9 5 S 45 44 S0 $T CAF 388 58 W30 It b i W i A5 AF 8 elp3 AT
Bk CAF i} 32 1 B B A AT RE 2 P 2k Elp3 S EUMMA 45 F T SSA3 I fl ik P 22 35 32 B, o 107 22 i) 246 M0 75 3%
FMET AP LT A E AR S BRE RMEA T CAF S FLsh Y 40 ) A AR A EE WS %
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Effects of deletion of Elp3 gene on caffeine tolerance in Saccharomyces cerevisiae

Hu Mengke, Wu Xiuli, Li Fen

(College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract: An excess of caffeine is cytotoxic to all eukaryotic cell types. Elp3 is the catalytic subunit of histone acetyl-
transferase Elongator complex, its absence or dysfunction may affect the function of the Elongator and result in the sensitive
phenotype of yeast. To study the CAF tolerance of Saccharomyces cerevisiae.cell growth was detected in wild-type, elp3 ] and
full length or partial deletion Elp3 transformed e/p3 A cells by sensitivity detection and growth curve drawing under different
concentrations of CAF and/or high temperature stress conditions. SSA 3 expression in wild-type and elp3 /] stains was detected
by RT-qPCR and ChIP experiments under heat shock stress. The results of caffeine sensitivity detection and growth curve plot-
ted show that the growth of all stains significantly slow down with the increase of CAF concentration, especially of elp3 /|
cells. High temperature co-processing will increase their CAF sensitive phenotype. Both C and N terminal conserved domain de-
letion Elp3 have no compensation to the CAF sensitivity phenotype of elp3 / strain. RT-PCRthan wild-type. ChIP experiments
further confirmed that Elp3 directly involved in heat shock stress SSA 3 gene transcription elongation. These suggest that both
Elp3 deletion and high temperature treatment decrease the CAF tolerance of Saccharomyces cerevisiae, the two conserved do-
main of Elp3 are both essential to this function and the more sensitive phenotype displayed by el/p3 /] strains under caffeine and

high temperature stress comes from the reduction of stress genes such as SSA3 under stress conditions.

Keywords: caffeine tolerance; Saccharomyces cerevisiae; Elp3; SSA3; conserved domain
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