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b A= W 5 R AR R AR W A Y g K
it 25 JI 07 TR 5 RCAH OC BE PR ) g 48 E 1Y H
TH,

WERELE T A WG 25 LRI iR AR B I = e
H (triacylglycerol, TAG) W #x g — 0, 735
Y Tt S Tl A TG T Il TG B e RS T (acyl CoA:
diacylglycerol acyltransferase, DGAT) M #fg: —
Pk 9 k5 %% %2 B (phospholipid:diacylglycerol
acyltransferase, PDAT) A fb 58 hl, 33X 4 F il
I3 i K DGA1IM™ K LRO1™ 4ifis . 4B ¢
UL K 2t 55 B8 (steryl ester, SE) A iAHIEHY
B3 AREL 1 ARE2" — I I T 4 FEA% R
5, PRSI S AR BRI BE H1246 " T s &
Ji% TAG #1 SE %W A7 5, #¢ Z BH T34
Pyt Rt LR S TAG G U
FHOCHE A Y D BB 4S5 S AR EF 5T .

Sandager 5! X WERE S AR PR H1246 5T
5K, TAG AREMEAKPLHEY . H
YERWAFRR I TAG, 1A BB R T,
WK T B AE R R PR I IR AR Y, BRI AT
A [ 422 b 52 oo 19 B 1 2B 4G o 7 R R 98 28 ik it
17 DGAT W BEF RS e I, AT R 2
H A P 1 238 L DI RE . A OG5k 4L
A 5 PR %) A 0o e B 2 A A B I Jo 4 A1
SR AIZ b i, ARFRIEC R 4 PR
B2 Sk ok i (Myrmecia incisa) DGAT W E2EE 2
JOARE>2 Rl 1, N ZE B B . PRALIARFRAE W)
WL YA R SR TAG 557 TH LSy
Bl H 0 BE R 40 M 3R 55 98 8 bk H1246 Z | 1Y 22
5, VIR INIE I DGAT & Qivn] 52 e % £ 6 A=
KPERE SR & &, Sy A Ak A TR oo 1) i
BERARAR 7 NS 200 B BT 25 LAl

1 MESITA

1.1 EMRIEF

TGS B 1 1Y) TAG A BB B TR bR H1246 (J
Bk MATa arel-A::HIS3 are2-A:LEU2 dgal-
A::KanMX4 lrol-A::TRP1 ADE2) V4 e A by B A= 7%
M ELERE Scy62 (GBI A MATa ADE2) ¥ H i
il BE 25 K 2 Sten Stymne 1 -+ B i as
# pYES2 (1) ¥ £F tYES2DA K 5 Bl %I 2% 4 3
DGAT1. DGAT24. DGAT2B. DGAT2C %53 K
MY B% £ ¥k tDGAT1. tDGAT2A. tDGAT2B il

tDGAT2C ] ¥ B8 Chen?$:™ K Liu %™ () J7 32
P I RS .

Scy62 i 1 ik K e 55 IR e B A% 43 0l i
YPD #5575 ] SC-U Ki 32 315 9% o W v vk LA
T 12 1000 FY B ] 422 0 76 XoF 7 1) 35 5 Sk v
AN 2% MR EIRE G, 7 28 °C BUFE IR T, LA
180 r/min AYF5HEEFE 72 h, LITHALERR .

1.2 FKp&MMEPMENE

W 15 A0 IS O T B TR AR 422 R 3 200 mL 1) X)
N3 FEEE o B 8 /NI R 45 TR 1) ODgoo 1H
R AR AN [F) 355 75 B[] I 22 79 ODg o 1EL 2 1] T 1 1
AR ML, JFH <R AP ODgg (H)/
FIGAFEE A A B [B) A AR B ) A R

Rl A K 2REM 8 hfm, LA 5000 r/min
PG, BSOS — o IR RR TRV 1Y) B B o O
UK R E KBRS 3 0, W R TR HL L H
Labconco 23 7)) % Uk T4 24 hiF 2R . H
“HAA PR BR A I B T /5 SR () R A R AR
YA R,

1.3 HAHREERHUR

s 7 A WA B B I B TR 1 mL, L
Fm A1 L (9 90 4K Rf 5 28 % 4 ¥ Bodipy
(Genmed Scientifics Inc., ), BEEHEE 10
min DAY (0, 7EROE IR B HUBE (Carl Zeiss,
fEE) TR, BRI 490 nm, K4
i 515 nm.,

1.4 RA5IRE

FI Pk ) Blight & Dyer 504 482 M % B
f o REBIAREL SO mg ¥ VR T8 A 1 IO 35
HHEDE R A 3 mL A9 S5-I (B
{4+ HIEEL : BHT H1=2.0 : 0.9 : 0.1, {&FLLL)
H1 400 pL FRVE ST A BEE 2R (B A2M 0.4~0.6 mm,
% [E Sigma A, WHEIREZ 50 min, kLA
LI BE 20 M 52 e . SRJS, LA 5 000 r/min ()
B0 15 min, B TR EH B0 N
400 pL 1) 50 mmol/L Fy &R ¥ W Fll 600 uL 1154
15, WHMIREGYIRS, FELL S 000 r/min [H)5%
BB 15 ming SO EE)E, H—RPEE S
P N EBW ENDEAZE T RIAR, 45
T2 W EEL . AR BRI
A DL, SRR R, FRE.
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1.5 TAG BRI BIED T

K H H A HE B (Tatroscan) 23 A A2 72 1
MK-6S 4y )23 {0,335 - S KU B Akl £ (TLC-
FID) X} # i 1Y) TAG #4756 & 08 o K it 77
KAV (0.2 MPa) [T THTH, SUARSR, #E
Pl A IR, TR E, K&
% 160 mL/min, F#¥ 25 S E P £ 2 L/min,
Jii 8l AC controller 3 H.Ji 31 SCI480- IT # {4, K
EREELAUE AU, TS A 2~3 W) A
BEHE T 50 uL G405, FHHUREZR I 1 pL #F45 ,
I3 5~6 KSR E AR RS, FIA SN E B
AR TRAF . B OISR NBS A IE O b
T - UKEERZ=80 : 20 : 1 (IAFHLL) J& IF 5 1
FrfEd, BRI E 100 mm {7 EH, BUE A
Pe, 7F 65 °C HEAR Mt 2~3 min, AR I%HRL A
RERE, FOIEELB AR A 5E
)R, EaAES F AR A A AR R R,
X R TAG brAEfs FAE R i 06 i R bR
AR AR AR RRE S P Y TAG &
1.6 BEAHERFRER{L

B i TAG AR, A 0.1 mg B+
ERERRAE IR, HEA 1 mL R - H BRI =
4:96 (KFLL), RARSMAEY G, T 85°CK
T R F R AL BB 50 min, KN TR B S A BT
ME.LET, A 1mLEETF/KKE1mLIEC
Be, FIZRS )G 5 500 r/min B0 5 mine /N
W E R, FH 0.45 um BY 3 K PTFE 4+ =0k
v (V23S S IR B B A BR A 7)) 2 0% 28 i
i . AT EHIECHER

1.7 SHEEIE-FRIE (GC-MS) 71

i FH 25 [ 422 $E 18 7890A-5975C A GC-MS
5 FHASORT HF TR Ak B4 1 7 R A i 0 A 7 P A i
ST MS REESEGEFH EMV B, BRES K
I FREN 70 eV (ERE LA F]). GC il
A HP-5MS 5% phenyl-ethylsiloxane %! & 4 45
FE (250 pm=0.25 pm, 30 m), KA IEITRET N
50 °C {5 4% 1 min, LA 10 °C/min F} 5] 150 °C {4
# 1 min, RJ5 L4 °C/min FF3] 250 °C {45 3
min, RKH AR B, BFSE N 2L,
APREER 50 ¢ 1. SEACHEAR, W 1 mL/min,
It 175 PR A 7 S48 7 25 B IO 1 A7 fih 1 5080 22 NISTOS
MS. BRI EERE AR IR (X,) & &R FH X, 106
T AR/ BEFR I T A <0.1 mg™ 1.,

1.8 /oI

Fr AL E R 3k, A SPSS 17.0
A2 & 5 22 50 M (One-Way ANOVA) H1
LSD Z 8 FL it A7 i 3 T o

s+ HH
2 :/||,/l\‘

2.1 BRSO EMEHS KN

H T Chen %™ K Liu %™ B 1 F 5 &
WS IR ML Tk, 5 A & ek oy
) 7 B 2 4 i H: DGAT 2880 T AR 1Y 4 A4
JF 7515 i3 HE (ORF) B9 ¢cDNA £ %1, SR 5 4k
TAG & B Sl g R B Bk H1246, 1 21) 4% 5L
Il RE R . He 3, IR IR 0 e S Dt ekt
Bodipy X i B 6 4R ML iE AT YL 5, 7RG IR A&
MRS OB, R P R R Bk H1246 AN
PYES2 z8 # Atk (tYES2)F 40 it rh 295 A 31
T, TP R EERRRR Scy62 FILEA T (KR,
Ui A pYES2 1955 b AS B Al Bk B2 0E i
THEPER o B7E 4 456 B 058 R Bk rh 3
B (BIR), DA ERZIZ 55581 4 1~ DGAT
1E 5 U5 4 5 Y BE i H1246 B Fk B 2 R &
TAG W& HHE 1o 388 [l #5250 ) Ao 2% 2%
45 Chen 2™ J Liu &% B 1 —2,

W LR RAT R AR 2R 2R e, B
WA s, APUTEZR RN, H1246[V=
(142.13+51.59) um®, n=17] Fl tYES2[V=(143.87+
55.45) um’, n=16] FEH AR A0 L IARFIE /N T Scy62
BRI 7K - [V=(146.00+45.53) um®, n=15], %%
H 3 R B e Bk, DGAT1 % 3 K Bk tDGAT1
HAFR [V=(153.87+53.46) um®, n=16] F K, tDG-
AT2AH bk [V=(150.78+36.3) ym®, n=18] K Z ,
tDGAT2CH #k [1=(143.59+£27.10) um®, »n=17] &
AN 3K T BRPERE ) 2 LSS AR R, A
KN ZEHERS AR, PSS REN,
B2 2 2% 35 DGAT i R 1) 51 A GBS 40 it S/
(R T L 220

22 EERRYEKMEE

AHIF 58 FH 55 400 M %% B A7 OC Y ODggp 1HL
519 5t B OG0 A W 1 ok SRAE BE B 4 Y
AR KR . TEHLIR G IR R, H1246 F11
tYES2 P #R i A FeUE A KR, H ODggq 1E 53
Bk 256F0 251 (K1, —&ZLBEES,
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5 um

3

Elh EREESEEZ Bodipy REENEMER
1. Scy62, 2.HI1246, 3.tYES2, 4.tDGATI, 5.tDGAT2A, 6.tDGAT2B, 7.tDGAT2C, F[Al. MiAHE I Mt .

Plate Fluorescence micrographs of S. cerevisiae cells stained with Bodipy
1. Scy62, 2.H1246, 3. tYES2, 4. tDGAT]I, 5. tDGAT2A, 6. tDGAT2B, 7. tDGAT2C, the same below. The oil bodies were denoted in green.

P>0.05), #J°4 Scy621# tk (ODgpp=3.43) I 75%,
AL T pYES2 75 88 A % A 0 Bt 1E A fR
TE A R A0 ODygoq fELIEAT )™ A2 3 HYSEN
WU T TAG & BUHC R EE ARG, &
RSB e A KW I A A 25 5, 48 Sand-
ager "IN N TAG AR BEREAERK b TF Y
ik, H1246 F1 tYES2 AR Y4 4R (0.08/h)
55 Scy62 itk (0.09/h) 23T

EBE B 2 2 58 1Y) 4 A DGAT 554k 2= i

4 -

w
T

—a— Scy62
—0— H1246
—O0—tYES2
—— tDGAT1
—o— tDGAT2A
—7— tDGAT2B
—w— tDGAT2C

0Dy, value
8}

600 nm 6%

0 16 32 48 64 80
R SRR/
incubation time

1 BRIABF R HYE KLk

Fig.1 Growth curve of S. cerevisiae

gifrh, TSR 1Ia IRV ) DGAT, 14
FE 1 12 BF F 2 A 4 A B B9 41 M ODgg 1A 34 2]
3.4~3.5, 5 Scy62 HERAIEAIT (K 1), Vi 5
RN ER B DGAT REfE TAG & LB B AR )
i AR 1 BRIk AR B B A T K. R BFA &
H, tDGAT2A. tDGAT2B Hl tDGAT2CEE #% Jk
B RERR , $%5 Scy62 B FREETT 8~16 h ik A 4f
MR R AR E B (T 1), BRI, AR R (MK
W H 0.11/h, 0.14/h F1 0.14/h) H& T Scy62 HH bk .
A tDGAT1 B # R i I 2E 4, B0ff H: ODgy
{H 7 2 72 h A 35 W {6 (ODgy=3.51), X Ff,
T A K H A 0.05/Mh, B B %0 2 4 0
DGAT 51 A T EE 40 i ik AR e A K30 i 75 1)
Fis 1 ] 36 R 17 5 o

TERER ISR R E B KW, H1246 FI tYES2
PR AR 1Y BT R B W i A G 2.23 R 2417
mg/mL (—HEZEILRE2ES, P>0.05), 24 Scy62
B Mk (4.33 mg/mL) i) 50% (& 2); HI246F0
tYES2 T PR 7E A2 AR KB 09 AR R AR 1
=N SN ODg 6 (K 1) A%,
B2 2k 5k 3 DGAT ¥) 4 kR, HARBUEY) &
R H1246 TR bR W 3538 00 (P<0.05), {HE) B 2%
KT Scy62 Wtk 17K (P<0.05) (151 2), 454 |
WFE B 5L 5 B A A G R e AR e AR K T R
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COARUEY) S volumetric biomass
o T2 biomass productivity | -

a a
i 40.090 —
3(/)4--1- ] -I- EE}
g2 b =z
»E b £
£z c o bib 10.060 23
2 4] d T A
<
Eé% -0,0SOﬂg
< - i3
0 0
1 2 3 4 5 6 7

[LaSTLFS
strains of yeast
B2 BREBESHENEREESR
AR BF R R B B R A 22 57 B35 (P<0.05), TR
Fig. 2 Biomass and its productivity in S. cerevisiae

Different letters indicate significant difference between the yeast strains
(P<0.05), the same below.

B MR B (18 1), e B i 5L
BE SR A AR RS R, R, T
Y] RE A AT AR, R BCEAT
WA YR B E KT Scy62 Witk. ILifEiE i
BN AW AR R A SR, 0 R e A
FaEA KM tDGAT2B Fl tDGAT2CHFE (4 1),
HAW A =25 910 0.086 F10.088 mg/(mL-h),
15 Scy62 T8tk 19 7K *F [0.090 mg/(mL-h)]JC .
FH25 (P>0.05) (K 2). T tDGATI1 Kk,
LR K T HAB bR (B 1), A S BOHLA
Yy AR PR AR HA 0.043 mg/(mL-h), N 7 BREEHE:
R R (K 2).

23 EBEEKRTAGHEE

3 57 e B 4% TR PR A A A K B ) 8
f& & TAG W& &, HI1246 & tYES2 kR SN
S9N 3.20 F13.27 mg/100 mg T &, %
Z R AL E (P>0.05), Uil pYES2 5| AARSS
MO RERE BIR S E, HEMT SRS A
Scy62 (7.60 mg/100 mg ) ) 42%, 5 Sand-
ager 25 BB ST 45 1 (29%) AT, Ui DGAL .
LRO1. ARE1 1 ARE2 5 TAG J SE %IV 47 iR
BRI AE gLl e, WA RRAR T L
)RR % i (P<0.05), XS Al Uk 2 IR, B
TEW A NGt R WL EIR ) F2 B BB T

B2 G 28 B 1) DGAT TEW 5 4L & H1246 1§
MR, BERE SR & &8 R 8E R, (3G &
B F Fr A 3EH . tDGATL, tDGAT2A K

v - Ry
|:_|,;Ha total lipid T =Wt Hill TAG 300

@ ol a i
= b i
2 B * ab 2 20
25 o | e il o 1200 £ 2
ER 25
%Do c c E%
= = c ¢ < 8
e 3| 100 g5 &
b1 © 4 °
Q
= @]
paa) =
0 0

1 2 3 4 5 6 7
[LaS TS
strains of yeast
3 BREMBESNEERTAGEE
Fig. 3 Contents of total lipids and TAG in S. cerevisiae

tDGAT2CTH B (1) LI & B 48 H1246 B AR AH L
KIigsEm, (EAMET Scy62 Wtk (K 3). Aid,
ZEHKNERER, EMNZEHNERANDE
(P>0.05), tDGAT2BFA ¥k i & I8 & & (4.13 mg/
100 mg T 5) M & T HI1246 Hitk, —HMWER
AN B (P>0.05); HEH EF (P<0.05) kT
Scy62 B Pk . X LS5 IR, B R 2 g Y
DGAT2B X TAG A U BB B1AR H1246 775
NETTRREEFAK, 1l DGAT2A. DGAT2C J DGATI
() BT IR E 2RI K

WG SCHrd, HI1246 R0 4 IR )R
ARRRUY, AR 9T TR Bk B 5 DX A R P U
TR 1 A4S DGAT, BAREATINF K BER E
H1246 F R UT % Kennedy i 124 i TAG Y fE
J1 (B, 1BEEEERY SE & RBE 11 RS R 42
R4 AREL WA sl X etk SE %A B¢, 1
ARE2 1M 5 20 5 BB 19 SE /K- A X RE 2]
() 25% 1, 31X ] BB S IX B ik S PR B AR 19 B IR
EHRAVET Scy62 (B 3) i FE A,

1ERTE B A YT & Kennedy i& 12 & B
TAG Wi i — 5 R VR F G DGR ™, k)
xR0 DGAT e A 47 RETE BBk vp S R 35 O
RIEMETN, AR I H1246 BHHRIK E TAG B4
BRE T, DR TR PR B0 40 v HE B S R L IE
BIILHES (BRI Fae A KA R R TAG
) AT R Bon , FERE H I SE R TR Bk b
tDGAT2AR Pk & Ik T Scy62 1) TAG & &, i
tDGAT2BAI tDGAT2C IF ¥k B% = T Scy62 ¥
TAG & & (B 3), &Z&\I, eflz¥x
25 (P>0.05), 1H tDGATI H kAT TAG &
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ik F] 223.0 pg/100 mg 5, 3 5T Scy62
BRI K (148.1 pg/100 mg T-5) (P<0.05), i
W Bl 2 2% 43 3 DGAT1 {51 A R & i 1 &
W TAG HyfiE

24 BEEBRZERBHNESE

H1246 F1 tYES2 B KK A9 S8 7 R 7% 1243l
71 443.44 F1 1 501.69 pg/100 mg T (& 1),
THZEIILEEZES (P>0.05), HATE 7 HREEE:
W, JLTPAE T HRARK-, 2520 Scy62 Bk G
G Wi 2 & (2 447.90 pg/100 mg T 5) f 60%.
ULHRICAE I A A e 1 4 LR E L B s
P BF 9 5008 5 R B W . D A,
pYES2 5 #k (56 AL I AN ) H1246 FRE A B
iR & i

{H Bl % 2k 4398 () 4 A~ DGAT 43 9 Ak 2
H1246 bR JT ,  AH R % 5k DA TR ik 1 Sl D R 2
mERE K, JLF 5 Scy62 Bk K-
TRELES, RS IDGATI FHARR & (2 903.41
ug/100 mg 1 ) & & , 1 tDGAT2B 1Y % &
(1976.28 ug/100 mg 1) ik (£ 1) Ui DGAT
TERE e A 22 TAG & 1l i Bk g 789 1 1 4 g
TAG A1 (BIRR) B8 Sy k&2, ifF 1 41 i it
BEAIRETRR & B, LA & TAG & BUIT 75 221 i
TR o 35K o A5 SIS [ TR PR I B 1) 5 Bl D e 5 o
A3 95 H SOl (=0.88, P=0.009<0.01) &% TAG
(r=0.849, P=0.016<0.05) 7 & 2 [i] &% i & 1E A
PIFES

B 2 5 2 R [R) () DGAT X BB B 1 R
YRS W AT 25 5 . B B R DGAT24 B

SIAJG, SRR EERERR 0 SN IR TR (PoA
1 OA) & & B E KT Scy62 HARHI K, M
ARG T A ARSI (PA 1 SA) HI&H (£ 1),
4N, tDGATI1 J tDGAT2CH £ F1 1 PoA FH %}
SR B EMT Scy62 WARIIKF; HEATL
K H1246, tYES2 PR T AT OA AHXT & 520
E 5T Scy62 WRIIK- (£ 1),

3 W

YE R B AW P IS Kennedy iR HEAT
TAG W) A i Ja — 25 v i S 4 VR FH 9 Tl
DGAT BERH G I E-CoA Ak 2= — Bt H il (diacyl-
glycerol, DAG) Tk B HEH) sn-3 fi7 I, M ™ 4E
TAG®', L, ¥Ht2Z 450 4 1 DGAT (1
AT RBUF 3 AT 8Y) (9 386 5 430l |l b 2 TAG &
Bt i TR F0 TR 7 B H1246 AR, A0SR AE R
ThHLFEik, WIRMH H1246 BREIR 5 & AN 77
TAG WIfEST, VAECEERE AR b BB (PR -
X 4 BRI B 3 DR 1R 1 3 i B EL e 2 O
7N, tDGATI BHEH TAG SR E, I BES
T Scy62 HHEEIKF (E 3).

B %) 4% 43 ¥ 1) DGATL & T DGAT % jit
BT RUAE 5%, B A DGAT2A. DGAT2B X
DGAT2C*H1 5 BR 1l [ £} Scy62 1# ¥k H 1y
DGAT'" [l J& Tz Z W 1l B AL 51 . DGAT2
55 B2 2 4% % DGAT1 22 8] i e K X B8 T 5
HH A — A8 U 0 R IR 45 48 38 (domain):
pleckstrin homology (PH), PH %% #4 38 i 25 120
NEIEFRA N, BAED . A DL SR Y 4 i

* 1 BRERE SRS AT ERE AL

Tab. 1 Fatty acids composition in S. cerevisiae cells %

T RES R Ji i R 5 8 /(ug/100 mg T 1) AR AR R TR R TR
yeast strain content of fatty acids PA (16:0) PoA (16:1*) SA (18:0) OA (18:1%)
Scy62 (WT) 2 447.90+312.81% 10.01+0.40° 42.04£0.09° 7.04+0.40° 40.91+0.73°
H1246 1 443.44+130.13° 3.73£0.07° 39.67+2.13™ 4.12+0.11° 52.48+2.10"
tYES2 1501.69+318.53° 4.48+0.10° 38.51+1.28° 4.40£0.37% 52.61+1.42°
tDGAT1 2903.41+326.88" 10.32+0.80° 22.2240.54° 13.64+0.86" 53.82+1.03"
tDGAT2A 2 180.28+271.25 23.14+3.61° 18.02:+1.92 22.86+3.12° 35.98+4.87°
tDGAT2B 1976.28+189.82™ 11.22+1.04° 45.45+0.98" 6.35+0.17* 36.99+0.31%
tDGAT2C 2 114.29+79.42° 6.83+0.32° 29.38+1.06° 7.09+0.63° 56.69+1.20°

e FSIEAR A R T REOR 2 7 3 (P<0.05), I SRR 5 5 [ 41 b H At Bt AN T

Notes: Different letters superscripts in the same column indicate significant differences (P<0.05). The data in bold emphasizes its difference from others

in the same column.
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bk B 1 DI DGAT 9 cDNA, K AE¥ &
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PRI [R) 4 fb il i T P R, USRS RN B E AT
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Effects of expressing exogenous microalgal DGAT genes on the growth and
lipids of Saccharomyces cerevisiae

HU Chengxi', LIUWei', BIYanhui', ZHOU Zhigang >

1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China

Abstract: The H1246 mutant of Saccharomyces cerevisiae, which is deficient in triacylglycerol (TAG) synthesis, is commonly
used to elucidate the functions of exogenous genes encoding diacylglycerol acyltransferase (DGAT). To investigate the effects
of exogenous DGATSs on lipid synthesis and yeast cell growth, one type 1 (DGATI) and three type Il DGAT (DGAT2a,
DGAT2b, DGAT2c) genes of Myrmecia incisa were individually transformed into the H1246 strain, yielding four transgenic
yeast strains. The morphology, lipid droplet formation, cell density, volumetric biomass, biomass productivity, total lipids, total
fatty acids, and TAG content of S. cerevisiae were analyzed using microscopic observation, spectrophotometry, gravimetry,
Rod thin-layer chromatography, and gas chromatography-mass spectrometry. Microscopic observation during the stable growth
phase revealed oil droplets in all four transgenic strains, indicating that the exogenous genes promoted TAG synthesis and stor-
age. Lipid component analysis showed that the tDGAT1 strain exhibited the highest TAG and fatty acid content among all the
transgenic strains and the wild-type Scy62. Growth performance analysis revealed that cell densities of strains transformed with
the exogenous genes reached the levels comparable to Scy62 yeast, likely dueto the consumption of free fatty acids
during TAG synthesis, thereby reducing cellular damage. However, the tDGAT1 strain exhibited the lowest growth, attributed
to a significantly prolonged period of growth retardation. Differences in growth performance and lipid components among the
transgenic strains may be due to unique domains with the DGATSs. This study provides a foundation for producing desired lip-

ids using genetically engineered yeast strains.

Key words: Saccharomyces cerevisiae; Myrmecia incisa; diacylglycerol acyltransferase (DGAT); triacylglycerol (TAG);

growth
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