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Abstract: Branched-chain amino acid transaminases are encoded by BAT genes in Saccharomyces cerevisiae, and BAT1 and BAT2 encode
mitochondrial and cytosolic branched-chain amino acid transaminases, respectively. Owing to their different locations in cells, BAT1 and BAT2
have different physiological functions. BAT1 in the mitochondria has atendency to carry out the catalytic synthesis of amino acids from a-keto
acids, and BAT2 in the cytoplasm is responsible for converting‘amino-acids into a-keto acids. This study attempted to reduce the synthesis of
a-keto acids and increase the consumption of a-keto acids in S. cerevisiae by knocking out BAT2 and overexpressing BAT1, in order to decrease
the level of higher alcohols in wine. Saccharomyces cerevisiae AY'15 haploid a5 was used as the parental strain in this study, and fusion
polymerase chain reaction (PCR) was adopted to construct the recombinant plasmid pUC-BABPB1K, and the recombinant gene cassette
BA-PGK-BAT1-BB was obtained. Lithium acetate transformation and homologous recombination were employed to screen for a mutant strain
B-8 overexpressing BAT1 and' lacking BAT2. B-8, parental strain a5, and strain a5SABAT2 lacking BAT2 were used to conduct ethanol
fermentation, and the fermentation performance and yield of higher alcohols were determined at the end of fermentation. The vyields of
isobutanol, “isopentanol, and. 2-methyl-1-butanol decreased by 25%, 15%, and 30%, respectively, compared with those of parental haploid a5,
while the production of these higher alcohols were 0.7, 0.1, and 0.3 fold higher than those from the a5ABAT2 mutant, respectively.
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Fig.1 Metabolic network diagram of higher alcohols
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IR FH Primer5.0 it . BARSI YN T . ARYE
NCBI A it £E S. cerevisiae S288c i) BAT2 FL[A]
A, ¥t T BAT2 EiEEEE E51 BA 5]
¥ BA-U fll BA-D, K BAT2 N [A)J5E %1 BB 5]

¥) BB-U 1 BB-D. #R 4 pUC6 ki 513kt F T4 1
KanMX FitEZEF F5 514 K-U fl K-D. R4E
Yep352-PGK ki 741t FH T4 PGK 74115147
PGK-U F1 PGK-D.

k1 PCR RRZ547
Table 1 PCR primers used in this study

AR JHAE3l (5°-3) HE I8
JrAat
BA-U TAACGCTCCTTTCCAAACATC ¥ 38 BAT2 R B L340
BA-D GTTTTGGATAGATCAGTTAGAATCGTTCTTAAAACTCGTGG ¥ 38 BAT2 F)RA Firs |40
BB-U GATCCACTAGTGGCCTATGCAGTATCGCTATTGCTACGTAAAGT ¥ BAT2 B R4 L34
BB-D CTTTCTGAAGTCTAAGTGGGAT Y38 BAT2 Fl R Firsl4h
PGK-U CACGAGTTTTAAGAACGATTCTAACTGATCTATCCAAAACTGA ¥ 3 PGK L34
PGK-D GCGTACGAAGCTTCAGCTG TAACGAACGCAGAATTTTC ¥ 3 PGK Fi#s 34
K-U GAAAATTCTGCGTTCGTTACAGCTGAAGCTTCGTACGC ¥ KanMX £33 | 4
K-D ACGTAGCAATAGCGATACT GCATAGGCCACTAGTGGATCTG ¥ KanMX F #7514
PCR 3iE
245 1-U TCTTTTCGTCACCGTGTCGC R EIE BT
%5 1-D AATATCTGTGCGTCTTGAGTTG BB EIET 54
75 2-U CGCAATCACGAATGAATAACGGT TR EIE B
%% 2-D TTCGCCCAGTTAGCTGTTIG TR EIET 5|
Y-D TCATTAGGCACCCCAGGCTTT R |40
Real-time PCR
RT-B1-U TTGAAGGTTTGAAAGCCTACAG

RT-B1-D

TAATAAGGACCGACTGGAGAAG

1.2.2 E41)7 4 pUC-BABPBLK Jfi ¥ty

ARSI 1.2.1 BT SIRL AR ob FEDH 4.
AR PCR 4191551 BAT2 k= T [R5 A B BA.BB,
DL Yep352-PGK-BATL Jii FL R 15 #R 1% 2| fF B
PGK-BAT1, Ll pUC6 JFihi At fS KanMX F B, 4t
JEILRES PCR K LFIVEE BA. PGK-BATL (&gt
755, Sma D ALLR [FIYEE BB KanMX (S A7
Sph 1 filvE il AT AL s K T B BA-PGK-BAT1
1l KanMX-BB, #Rj5 BA-PGK-BAT1 il pUC19 fiH]
Sma | BV A BEATiER:,  #a%E E 20 iUkl pUC-BAPBL,
FEHEAT EcoRul BEVIHHIE. ¥ KanMX-BB BRI ik
pUC-BAPBL ffi] Sph | HEgYIE %z, #47 PCR
IOIEJE 198 IE R R S 415k pUC-BABPBLK Jiki (I
2,
123 BEEEA4L

M Jf ki pUC-BABPBIK F #° #f 7§
BA-PGK-BAT1-KanMX-BB }4E&, {3 it et Ayl
HAVBREEERE o5, ¥R GAL18 YEPD “F#R, 30 C,
FRERIIE 48 h, XF YEPD PR AR B B v A T
LIS o
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WAL T SR8 YEPD P b, 30 CHi3%,
48 h J5 V& PCR, #1 PCR 5T IR IS E B H
VKIGE DNA BRI, SRR I B MR TR I B
RN, BT R E s A
1.2.5 Real-Time PCR

P 15F RNA FFZE S RNA [ S s 3 18 = i
W B AT, H SYBR®Premix Ex Tag™ II

(TaKaRa) a7l Gt AT LI 58 e £ PCR, it AAC(t)

330 H 3R K NS FER] ACTL HE TR A B 1)
I3 o
1.2.6 ARE£IRIE

M YEPD R} FHEEL 1 RN S 5 mL —2
Fh TR T, 30 CEPE IR 24h, HEANFEE
WG, $2H8 10% P i FL Rl 21 & 45 mL 2 b
TEFERM =M, 30 CHHEREFE 16~17 h EXE
WIRIG I, SRJG TR 1092 Rh e f 31 R BB R 2L,
30 CHE AR, f 12 h FRE 1K, KRR ENE
CO, Bilkm., KREENFE]. TR, RESRIRIE R
FR BB, AR 3 AT, BCPAE.
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131 CO,kZeymle
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FREE 1 K.
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1.3.3  EAFE G

Wk H L,
134 BHyEEN w7 &l

R W KRG T 7508, 13318 m )
FEREA TS s 08T, HR4E Agilent GC7890 < AH
T IR A5 S A % A b A I SRR T A vy 1)
BTNy, il 105 m>0.530 mm B4 K
I 50 ‘CLR%F 8 min, #AJ5LL5 C/min 1 EFHE S
150 °C, FFLR¥FE 15 ming HEFECRAEE 200 °C; Aillgs
JE 200 C; #AME 20 mUmin; ESE 30
mL/min; 23S A0E 400 mL /min; EWGHEEE 25 mL/min;
3kt 10:1; BEFEE 1 pl.
135 BT

B 20 925 il = A1 47, FE{EA SPSS11.0
EXCEL 2007 A% Seaedidimidb AT 2 7 B A 56
#r (ANOVA).
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PCR I6IE, 1881K/NA 3453 bp 2471 (L 30).
213 ETHAREAGIEIE

DABHTR B FL ALV HA (1 B 2H TR Pk B-8 JERIALE
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BAT1 B:[A ) RIEEABEAEMK o5 1) 11.60 1%,
aSABAT2 HEAH o5 HANTE, FREREE
(p<0.05). SEHGEE R RIA BATL K5, 33
HFESOKFRI3gN, i S FRs E RS,
# BAT1p fiEkiE%, RT-QPCR 45 B ALUELE#E 5K
iR TIdRIA BATL SRR IR R, RN
R BAT2 JE[RIFRAS XS BATL =50, BATL %
23 HAHKS ZAFRN L E M EILEK
WSEARH M o5, aSABAT2 K LI B-8 [F}
HHT B RIRIB I R RSS2 25 B AR 1) 2
ARFEVERE. HFE 2 AT, 13RI BATL SR RA K
R R 5 R B RTEAR 26 T CO, R HE L Bl & & DA

JOBRE FE A W AR, FREF BAT2 JERSRAR
BATL I A X ERIT I B R B REIR A AR KI5

BATHFAX 21k &

L B8
os o SABAT2 B-8
5 BAT! BEFEFRIXE RT-gPCR

Fig.5 Expression of BAT1 gene as‘measured by RT-qPCR

&2 BREBSE a5, a5ABATZ RELRE B-8 RKEEMAERIELE:
Table 2 Comparison of fermentation performances of a5, aSABAT2, and B-8 strains

sk 24h %% 48h k& XS RN E BT
/(CO,/g) /(CO,/g) /(CO,/g) /(@/100.mL) 1(%Vol)

a5 10.20 19.90 23.10 0.43 15.740.1
a5ABAT2 10.20 20.20 23.20 053 15.340.1
B-8 9.80 195 23.00 0.49 15.540.1
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Fig 6 Comparison of high alcohol yields from a5, aSABAT2,
and B-8 strains after fermentation
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B A~ E A E R B-8 It aSABAT2
AR IR 3G s JoHh S5 T AR i 62.08
mo/Ly 5 aSABAT2 fHELHES 1 0.79 £, RIRBEMIAE
RN 127.78 mg/L , 5 oSABAT2 AHEL#EE T 0.13
AR R RN 27.65 mg/L, 5 aSABAT2 A
tedgm 7 033 fi5, iR EREE (p<0.05).
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RO & N, 53— 5T BATL JER7E i E %
R T4 BRI A N IR, T R IR
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REME (AR S S SO Z I N, A A3IX — R R H A
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iz,

b, EHE B-8 M INM mA I A IAREEA
Ak ob AR, X ATREIRIE A, EAR BAT JE [
W TR a-BRFR < (A A & P, BATL Al BAT2 4
B F) o B G 1 A58, 1 Sung A M7
Bat2p X R ) = A R B I Rt & Batlp A
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DRI MR FERE AN BE R BAT2 SR R R IR 4555
FEAAARL) a-TFIR, G O N iR
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AR BATL R K LU PR o5 aSABAT2 42
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96, BIFFT T BAT S5 (R R P % B v SR e A Rl 1 52l
LS R BAT2 B BRI B2 BF aSABAT2,
B-8 i I LR AR TRk ob LB A%, (Hid ik BATL
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