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Expression, purification and preliminary structural analysis of
human fatty acid synthase in Saccharomyces cerevisiae
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Abstract: [Background] Polyketides have important applications in the pharmaceutical field, and the
development of related drugs relies on the variable structural knowledge of polyketide synthases. The
structural and catalytic mechanism of human fatty acid synthase are similar to those of polyketide
synthase, and the study of human fatty acid synthase structure can lay the foundation for the study of
polyketide synthase. [Objective] We worked on the expression of purified human fatty acid synthase
protein in Saccharomyces cerevisiae and determined suitable in vitro purification conditions. [Methods]
The recombinant plasmid with His and Strep dual affinity chromatography tags was constructed using
Saccharomyces cerevisiae BI5464 as the expression vector, and the target protein was purified by affinity
chromatography after the protein overexpression, and the suitable protein purification conditions were
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determined by gel electrophoresis results.

[Results] The

recombinant expression plasmid

pxw55-hfas-cSHII was successfully constructed and the human fatty acid synthase was purified in vitro.
Preliminary screening under different buffer conditions was tried and the appropriate protein purification
system was determined by combining with the feedback of electron microscope observation results.
[Conclusion] Structural analysis by electron microscopy requires high protein purity, suitable
concentration and correct conformation of protein samples. The construction of the purification system and
the determination of the purification conditions of human fatty acid synthase provided a good sample for
the analysis of the structure of human fatty acid synthase, and pave the way for the analysis of the similar

but more complicated polyketide synthase.

Keywords: human fatty acid synthase, vector construction, protein purification, protein structure
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Table 1 Primers used in this study
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Primers Nucleotide sequence (5'—3") Primer length (bp)

VhFas-16¢-S GAAAAGTTGGAGGGCCATCACCATCAC 27

VhFas-16¢-A TCAGCCAAGGAGCTGTGGATGATGCTG 27

f-hFas78S ACAGCTCCTTGGCTGAACCAAGAGTTAGTGTTAGAGAAG 78
GTCCATGGTCTCATCCACAATTTGAAAAGTTGGAGGGCC

f-hFas78A GGCCCTCCAACTTTTCAAATTGTGGATGAGACCATGGAC 78

CTTCTCTAACACTAACTCTTGGTTCAGCCAAGGAGCTGT
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KTk A BB RG2S A0 BIS464. ik
Mk PEBHPE b, 193RIk, M4 N BI5464
hfas cHSII,

123 ABIBERFERSRERIFE S FRIE

&8 E% 5 B 2 DU I T 18 - B Bk e 15 2]
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FEOEEE W E M E broai b, Bk
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2 HERG500
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B4 145 1% PCR =41 H 0.8% A B g B EE I
VKA, #E 10 000 bp _F 5 F1 300 bp T 7t B &4
(1), 5i¥&itHy 13 770 bp F1 78 bp K/h—5, £
BT o [R)sh ) S 1) SRR AR I Rl AR )
FARAT B WY 0 23 50 5 05 B v U T
R A LA His #3285 . Strep FRESHUXT, FLXT4h
BNy IR EE AR
22 EAMFTIEMAL

PRI e BF h 23k 0 DR IR DT R A I , 48348
W StrepTrap V' HP FWikE AL 36 F1ZEHralifb s , B
AT SDS-PAGE Al . 45 B /R7E 245 kD |
() — 2t BARER 460, KOS NIRRT R

bp M 1 2

1 HAPCRERMEBBHEEMBENRERER
Figure 1 PCR results of plasmid vector and synthesized
fragments with affinity tags

7¥: M: DNA Marker DL10000; 1. ARG AR A B AR5~
W B 20 iBAJEEA His bR M Strep B4 16 8 B
Note: M: DNA Marker DL10000; 1: Amplified fragments of

human fatty acid synthase vectors; 2: Synthetic fragment with
His tag and Strep tag after annealing
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Figure 2 Results of purification of human fatty acid
synthase

TE: A: ARERWIER & WY SDS-PAGE 5l B: AUENGIIAR
A Native-PAGE #ll . C: AUSARIWIRR& B(Y FPLC A2l .
M: #1 Marker; NiE: AUFARIIIR & B 1 28R I alifL 5
BG5S SEL, SE2: NIRARNIERG BEEE 11585 25 A e A0
StrepTrap ™MHP FUEF:4lifLFUEENISE 5. 6 45; 8-12: AJA
BV R A AR U E FPLC Hp 323 58 A MR AT IS Fry ey T 45 2R
Note: A: SDS-PAGE assay of human fatty acid synthase. B:
Native-PAGE assay of human fatty acid synthase. C: FPLC assay
of human fatty acid synthase. M: Protein marker; NiE: Results of
human fatty acid synthase protein purified by Ni-NTA; SE1, SE2:
The human fatty acid synthase protein was purified by Ni-NTA
and StrepTrap HP, and the 5th and 6th tubes were collected;

8-12: Detection results of the main UV absorption peaks of
human fatty acid synthase protein in FPLC
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A5 ILIE 3.
2.5 FEAHRFRBEUE
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R

X AbF AR 2 vh 45440 19 TR G I R A i 2
FE T gL s SIS 5 v LU B, F e s 4l
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R T Re I S M R A A A PR
TR 3 1R P GO 1 — |, BRI TRRL 2 77
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F 5 R AARIESE FEf TS A 2 .

2 18 B N5 g V5 W2 WA A Ak 7 P A AE )
PP EHFI S TR AL AR R B Bt 25 A AN [ A 4
AL, R AEAS B R IR DR & 48 1 Fh s s £
W4T A, LERRIIR & WAL Ttk B rp, X 4b T
ZAL R A TR AR 7 R A I AR 2R T A G F B,
g2, M B g rh PR R (A 23—, HARsE 4k
B e W 25 SR A TV VR FL B IS RN B WA B, IF X8
PRHBE B A T B, AT 4R EE, Wi
SYBTEE SR, (AR BEIER B A A BRI, ek
B AR R 5 B X S IR R
Gl A B T & AR A EHEA DG, B R AT RETE

kD M T NiE SE6 SE7 9 10 11 12

M T NiESE6SE7 9 10 11 12
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Figure 3 Results of purification of human fatty acid
synthase under optimal buffer conditions
TE: A: AURBRNIER G WY SDS-PAGE il B: AURBEIIAR
£ Native-PAGE £l . C: NURARINIER & BEK) FPLC il .
M: ZE [ Marker; T: AJEJIE GRG0k BE AR i S B - 40 iy
e 5 S A R EE M s NiE: AIERRIT IR & W& 1 2 R 4t
RIS HZESR; SE6. SET: ANIRMENIBR & B 1156 /5 2 d B py
EF1 StrepTrap ™MHP FEA:4lifb /S IERISE 6. 7 & 9-12:
NUB NG R A AR I 7E FPLC Hp 232858 MR S0 Ay A ) 45 SR
Note: A: SDS-PAGE assay of human fatty acid synthase. B:
Native-PAGE assay of human fatty acid synthase. C: FPLC assay
of human fatty acid synthase. M: Protein marker; T: Total protein
contained in human fatty acid synthase-expressing strain
Saccharomyces cerevisiae cells after fragmentation. NiE: Results
of human fatty acid synthase protein purified by Ni-NTA; SE6,
SE7: The human fatty acid synthase protein was purified by
Ni-NTA and StrepTrap“HP, and the 6th and 7th tubes were

collected; 9—12: Detection results of the main UV absorption
peaks of human fatty acid synthase protein in FPLC
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4 EARHLBELR42000x)

Figure 4  The results of the protein obtained by
negative-staining electron microscopy (42 000x)

TE: RGN BOE G 541 T Al Ak i TR AR Uy B2 & Al 2 11 1
UE SR RUE BRI TR S

Note: The negative-stained micrograph results obtained by
electron microscopy of human fatty acid synthase protein purified
under optimal buffer conditions
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