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Effects of purification tag positions on the heterologous expression
of A6 fatty acid desaturase
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School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China

Abstract: [Background] At present, the characteristics of A6 fatty acid desaturase (FADS6) from various
species have been identified through the yeast expression system. Since FADS6 is a multiple
transmembrane protein, it is challenging to achieve large-scale expression and purification. [Objective] To
construct a high-efficiency expression strategy of FADS6, the present study will analyze the influence of
the location of the purification tag on heterologous expression of Mortierella alpina FADS61 (MaFADS6]).
[Methods] Tandem affinity tag HRV 3C-Protein A-His was added into the Pichia pastoris vector, followed
by the insertion of MaFADS6I sequence to construct recombinant vectors with the N-terminal or
C-terminal tag, respectively. Recombinants were obtained through electro-transformation. The protein
expression level of MaFADSG6I in recombinant strains was analyzed by dot blot hybridization (dot blot),
polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot, and the fatty acids catalyzed by
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MaFADSG6I was detected by gas chromatography-mass spectrometry (GC-MS). [Results] Transformants
with different MaFADSG6I expression levels and catalytic activities were obtained. Compared with the
N-terminal tag, the C-terminal tag was more conducive for the expression and catalytic activity of
MaFADS6I. [Conclusion] MaFADS61 with C-terminal purification tag is more conducive to the
expression of the protein in the yeast system and the conversion of substrates than with N-terminal tag,
providing a foundation for the high-efficiency expression and structural and functional studies of FADS6.

Keywords: »-3 polyunsaturated fatty acids, A6 fatty acid desaturase, Pichia pastoris expression system,

purification tag
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Figure 1 Yeast expression vectors construction of Mortierella alpina A6 fatty acid desaturase

T A: JEUERZERIA: pPink-HC; B: JH A RS AIFRSE HRV 3C-Protein A-His f#%{A: pPink-T; C: MaFADS6I 54 C dslifbhz
S FIRERIA . pPink-MaFADS6I-T; D: MaFADS6L #i A N Bzl fb AR i3k 24K . pPink-T-MaFADS6]

Note: A: Original vector: pPink-HC; B: Vector inserted with tandem affinity tag HRV 3C-protein A-His: pPink-T; C: Expression vector
of MaFADS6I with C-terminal purification tag; pPink-MaFADS6I-T; D: Expression vector of MaFADS6]I with N-terminal purification

tag: pPink-T-MaFADS61

AFECEE TN E JE R 4] DNA W, HFMmBE
200 ng/pL. PCR JZWAFR(20 pL): FEKZH DNA
1 uL, 314% AOX H1 CYC (10 pmol/L)%& 1 pL,
2xTagq Plus MasterMix (Dye) 10 pL, JCE7K 7 uL.
PCR JZ W 444 95 °C 5 min; 95 °C 30 s, 54 °C
30s, 72°C 1.5 min, 30 PE¥F; 72 °C 5 min. ¥

S 1.0%3 IS BEEEIRE vk EF T A0 b, AR
IE A B BRE Ak 53 5l fiw 4 F - P. pastoris-pPink-
MaFADSG6I-T Hl P. pastoris-pPink-T-MaFADS6]
123 EHAREEKRRE

AT 3RAS 0 P B 5% AL - 2545 B Invitrogen 23 w]
Z iR R R T A T SR . ] BMGY )
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Table 1 Primers and sequences

1% RGO 519151

Primers Restriction enzyme site Primers sequence (5'—3")

ke
Function

F1 EcoR 1

R1 Xho 1 GACTCGAGCTAGAGGGTATTCTTGTCCGC

F2 Nae 1 CGGCCGGCGATGTGCCCGCCGAAGACGGAC

R2 Swa 1 GCATTTAAATCTAGTGCGCCTTCTCCGCCTTGCCG
AOX - GACTGGTTCCAATTGACAAGC

CYC - GTGGGAGGAGGGCGTGAAT

TACCGGAATTCATGCCACCAGAGTCAACATACG

FIRHAK pPink-MaFADS6I-T FHk
Construction of expression vector
pPink-MaFADS6I-T

FIKAAK pPink-T-MaFADS6] 44 i
Construction of expression vector
pPink-T-MaFADS61

pPink-T FIBH AR A K TE

Verification of pPink-T expression vector

e - ANEBRAGIERFIOL T RIZR AR R VRG] 5

Note: —: The primer without the restriction enzyme site; The underline indicates the restriction enzyme site

RREFREE 28 °C. 220 r/min ¥R 24 h,
3 000xg ik 2.0 5 min 22 BMGY R, i
R 1/5 =AY BMMY TR AR 77 3 i B UTTE R A,
28 °C. 220 r/min ¥ 24 h J5, 5 000xg 5.0
5 min AR BIAFEIRIE

1.3 Dot Blot. SDS-PAGE % H H;/k#1 Western
Blot 4%

F 5 mL 2 2% #h3#(0.02 mol/L Tris-HC1 pH
7.9, 0.001 mol/L EDTA, 5%HiiNE & 1 g Hik,
B 200 L F 1.5 mL EP &, MIAZRFIRRY
0.5 mm FRVEBEESER, FFAE 4 °C T iWfiEdR% 10 min,
i BCA 8 v B I e 1301 6 1 o i o v
EOWE, WEEMERMEARE -8 )
200 pL FEFRMEM, 5 2xSDS _EREZE rPIRTR
&, 3T 95 °C n#A 5 min, K NC 1T Dot
Blot 43#, ik RiE & & WELF, HAH
1.0%% FE (9 8 I k4T SDS-PAGE, K5 % %
WrseiE g AL #E . {1 Mini Trans-Blot Hijk
BRI £5(250 mA, 1 h), $52E A MEERH: # 7)
PVDF i |, PA#EfT Western Blot 23#r. Fll FHEER
BG4 M3k FluorChem FC3 X 5 4H 25 11 19 54 K
FEHATI MY, VIARXTIKEE(ERR, b+ 33 R
R BE (5 100,

1.4 FHEFIXEBEREK S

WSIE, 5 000xg B0 5 min 435 AR & T

Wio M Shi 2B B9 5 K T O TR A

T, BT LIHREE KL . 7E 50 mg TR T4
PG WP BTN 1 mL £R8R FFEEAT 20 pg 1
FALERR(C15:0), 65 °C Jin# 3 h #EATHER L, A
IECBEABUR TR, 528 AR G5 - i
(Gas Chromatography-Mass Spectrometry, GC-MS)
AT IE IR H 195 (Fatty Acid Methyl Ester, FAME)
M. A4 Zhang 2SR R e, fH D&
FID #: I #$FEHE DB-WAX ik GCMS-
QP2010Ultra S AH (15 Bk I AL T GC 4347,
it 15:1, BPFRAM: Witk 120 °C, fREF
3 min, DA 5 °C/min BYEEFFHEZE 190 °C, DU
5 °C/min {# R FHEZE 210 °C, {44 3 min, @
5l FAME FRfE i1 7 LBk % FAME, Jf
W NARIZEES AN 20 pg Bk C15:0 17 . i ]
it E41E DB-FFAP 4341 GCMS-QP2010Ultra
SAHETE B A T GC-MS 43, A HE
#<(0.8 mL/min), 7R Witk 180 °C,
P55 1 min, LS °C/min (R THE ZE 250 °C, ##
£ 21 min, BTN 70 eV, HWGE TIHERE
FE S R 43 T - FF7E 200 °C #1260 °C. B
PR AE D7 R 1 00 4% TR Ak B B 1 e iE AT I —fk
Ab
1.5 FIEESHh

i# 12} PSIPRED (http://bioinf.cs.ucl.ac.uk/psipred/)
I FI23 M MaFADS61 £ — 444544, CELLO!
(http://cello.life.nctu.edu.tw/)Fl BUSCA!™ (http:/busca.
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biocomp.unibo.it/) X V. 4t it 437 B9 T
1.6 ¥FESH

FiA SEER s 3 VAT, Al et
IBM SPSS Statistics BTG TT22 041, LAY
(HAFRHEZ R, a<0.05 ] FARVINEG FREFROR .

2 HRE4W
2.1 MaFADS6I S FRE2 B HELHRERBIAIE

B BRI Mafads6l FGHE f5 Y Ee AR Tt 26
KUK pPink-T 435 EcoR 1 F1 Xho 1 #E47 Xl
VI, BV 1% 00 B RE R e oL Dk Syl it F
DNA 77 4 [l Wik ) &5 28 47 |l e, Wi ) i
Mafads61 F£H i BL 5 pPink-T 24K T4 3450 14
B, WS YIFALE E. coli DHSo 1,
FATA T PCR WP 36 UEICIE AR M, K e L4 19 o
kit 44 pPink-MaFADS6I-T (& 1C), BRI
PENYIE Xga 1 ¥4 B 24 ikl pPink-MaFADSG6I-T iff
Tt , E L i 3% Ak 2 75 ] 45 1Y PichiaPink
Bz, 7E PAD AT FREPLPEE 5 1~ H
ERTRYE , 4 PAD MIAKE SR 24 h 5 AR TIA, 42
HCHE DR 2 I8 o R S 5 1) F1/R T A pPink-T 938
H51Y AOX/CYC 4547 PCR Sk H &

A

bp M1 2345678910

Mafads6I (1 371 bp)FIKIEZEIA2 070 bp)i IEHH
P, WE 2A FoR, HR/NSHESE 8, FHIER
W54 Tfr 4 M P. pastoris-pPink-MaFADS6I-T,
[ (9 7 1 W 2 5% 46 P. pastoris-pPink-T-
MaFADS6I (Kl 1D F1[# 2B).
2.2 MaFADS6l fEEEFRE S EHEHKPHER
RikKkF

TE PAD SR 25 Pkik 50 A~ s
%, #A BMGY WiikRzFRIEh, 28 °C #EfKE =
24 h, EiHEEE OB BMGY B3R5, fi 5k
L 1/5 EAY BMMY JRIAR; FR 3 BT R4,
28 °C FEMIET 24 hJm, WAEAIMCR A Dot Blot
XF AT A A A 75 —FE 0L . IRl BA FR
NC (2xSDS EFEZE MgOIE = AR IRAL, )55 1
Z/N P. pastoris-pPink-MaFADS6I-T, H 27,
33, 34 Fl 45 SHALFAXT KR E] 81.73%.
100% . 96.61%F1 86.71%, 5 H AL THH I,
HRE AR RE R & P9 2 £ P. pastoris-
pPink-T-MaFADS6I, HHr 3. 19, 29 F1 39 5%
AT AT K IR F] 66.81% . 68.98% . 65.98%
il 56.72%, HHAMFELTFAHEL, HROEAKNEES

B

bp M1 2345 67 8910

3000

1000
500

B2 SWLHME A6 BERARL it i FNEE LA EE B RiX B4k PCR P45
Figure 2 Verification of Mortierella alpina A6 fatty acid desaturase recombinant yeast strains by PCR
. A: P.pastoris-pPink-MaFADS6I-T; B: P. pastoris-pPink-T-MaFADS61, M: GeneRuler DNA Ladder Mix; 1-5: 55149

BIE Mafads6l JEH(1 371 bp); 6-10: pPink-T A8 FHPES W50 F 21 FE B th R IK 3K pPink-MaFADS6I-T (2 070 bp Bl A)=k

pPink-T-MaFADS6I (2 058 bp & B)

Note: A: P. pastoris-pPink-MaFADSG6I-T; B: P. pastoris-pPink-T-MaFADS6I. M: GeneRuler DNA Ladder Mix; 1-5: The specific
primers to verify Mafads6l gene (1 371 bp); 6—10: The universal primer to verify the pPink-MaFADSG6I-T gene (2 070 bp figure A) or

pPink-T-MaFADS6I gene (2 058 bp figure B) in P. pastoris
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2-13 2-14 2-152-16 2-17 2-18

©@ 000 o9

D 100

5]
— 80
08 009 909 5
NC 2-22 2-23 2-24 2-25 2-26 2-27 2-28[2-29 s
D O ® @ o B
=] KE
O € S Q|® o
2-30 2-31 2-32 2-33 2-34 2-352-37 2-38[2-39 zg 40
® ¢ 0] k-
a a %20
2-40 2-41 2-42 2-43 2-44 2-45 2-46 2-47 2-48
7 ) ® 0
¢ 1 2 3 4 5 6 7 8
249250 R TALBR
"‘- Pichia pastoris recombinant strain

B3 BB E A6 REREL A A FNBE ELA B2 £ RIAE #X Dot Blot. SDS-PAGE #1 Western Blot 534

Figure 3 Dot Blot, SDS-PAGE and Western Blot analysis of Mortierella alpina A6 fatty acid desaturase

. A: Dot Blot ffi i ] JRAFAYEE FREERF AL T3 NC: 2xSDS _EREE Wi ; F5 1-x: P. pastoris-pPink-MaFADSG6I-T () x 5%
¥ 575 2-y: P.pastoris-pPink-T-MaFADS6I [ y 554k F; B: SDS-PAGE Zr#rifiitir) 8 MREEAREEL AL F H I E R IEKF;
M: PageRuler™ Prestained Protein Ladder; C: Western Blot /M HTifii i) 8 #k 56 ok i B Ak B WA (135K F; D: e 8 HRke
IR T B IS (I FA MK/ NC: &4 28 IR LI EEEL AR P. pastoris-pPink-T; 1-4: P. pastoris-pPink-MaFADS6I-T
(71.8kD)Y 27, 33, 34 il 45 SH4kT; 5-8: P. pastoris-pPink-T-MaFADS6I (71.8 kD) 3, 19, 29 ll 39 SHE{kT

Note:A: Dot blot to screen all transformants; NC: 2xSDS loading buffer; Number 1-x: the transformant x of P. pastoris-pPink-
MaFADSG6I-T; Number 2-y: the transformant y of P. pastoris-pPink-T-MaFADS6I; B: SDS-PAGE analysis of MaFADS6 in 8 selected
P. pastoris; M: PageRuler™ Prestained Protein Ladder; C: Western blot analysis of MaFADSG6I in 8 selected P. pastoris; D: Grayscale
analysis of Western blot; NC: P. pastoris-pPink-T is recombinant strain containing an empty vector; 1-4: P. pastoris-pPink-
MaFADSG6I-T (71.8 kD) transformants 27, 33, 34 and 45; 5-8: P. pastoris-pPink-T-MaFADS6I (71.8 kD) transformants 3, 19, 29 and 39
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#t—3iE 1t SDS-PAGE Fl1 Western Blot 43#r
iR 8 BREAL T MaFADS6I ik /K. 4nE 3B
Fiis, XFREZH NC & F pPink-T KM IR
B}, 7E SDS-PAGE Z5 R & EA RS NC HLE
WA 4547 ; Western Blot Z53(K 3C)B/RZ)
72 kD WAFTE— W RS, RN SEG bR
BSR4 FRE—50, NC A=A M A 447,
FW] Mafads6l FERLEFTA BB AL h B o %
ik, HEHAL TR MaFADS6l HAZ S, T
WEBERAE 72 kKD AMFFEARRE H, kit
SDS-PAGE Zp#r H B A By RIBEN, FATHE—
it Western Blot KGRI T50Hr. Fibaw
W P. pastoris-pPink-MaFADS61-T-33 S5k
F ) FikmIE P. pastoris-pPink-T-MaFADS6I-29
SEALFRY 10 f5; AR4E Dot Blot A1 Western Blot
KBS MR, BA CImbr2E/) P. pastoris-pPink-
MaFADS6I-T AR is & Sk m THA N I
FRZW P. pastoris-pPink-T-MaFADS61 ¥4t 1, *F
W2k N w2 f5. RIS EZm T
MaFADS6l TESAREEREP YRR, C bRt
FIF MaFADS6I H33%

2.3 MaFADS6I EEFRES £ 321K W RO TE MU E

R 8 K A g 1, X 2 R U
MaFADS6l %% A ¥ 2% WA X 3% ik & 8w 1)
P. pastoris-pPink-MaFADS6I-T-33/34 1 P. pastoris-
pPink-T-MaFADS6I-3/19 #E47HEE 4347 . LR
Ui R FH g X) MaFADS61 3643 2 0, 55 %t
WETABE P. pastoris-pPink-T AHEL, FrAg #4H £ iA
PRIRR 140 B 77 T 20 o A I+ B 8 6 7 b AT e,
MKl 4A-C FiR, MIEFIEE 4D, 79 b HA
miz 79, 261 1292 &1, J&+ /B =4 1R T s
AERHE B 11O, FEERIR Y o BT m/z 194, AJH]
Wt 22 AN RN D R PR B R Lo i 265 6. 9 Sk
FHA W, 2EEE T o B+ m/z 150 Al E
P b S n-6 % C18:3%%*12 | Bl GLA (i3l 4E).
M=) ¢ WRTER 4F ATEE o BFM o BTN

m/z 108 Fl m/z 194, FFEA T /\ UM H Eg
FRE T miz 79, 91, 233, 261 F1 290", (i,
P ¢ & n-3 B C18:4°%%1215 | SDA (i
Kl 4G). 779 b Fil ¢ ¥ BT FADS6 M i ™
Y. BRWIBRAT T 2 WTE LA il ALA [RIBAFFERT,
MaFADS6I B (i l74 LA #4bi GLA, 5 Shi 2"
HRIE A5 R — 5, X RWIBRZE 07 B I A5 MR G
PR S . ASSCRIAAME AR I C15:0 7E AN
b, il GC-MS Kl &b+ REINIER , AR 4l
FRIbRMESS C15:0 5&IRNIIRAIETIA L, 115
HH R I g 77 TR A AR Xk, O BT A L B R
5B ITRR Y L # /R MaFADS6I 15PE, 3 Hr4
AL PR IR R AL R B, AFEIEM Mafads6l
L PR Y S AR B iR B AR A D R 5 1 R A
ERW, BREALT I RIRAKE—80(k 2). Bl 5%
BAARZS TE L A [7] — 5 9 75 b+ P. pastoris-pPink-
MaFADSG6I-T-33/34 Z [AI TG VEIF IR BB 22 5
[ #F 19 45 5t L 7E 7% 4k + P. pastoris-pPink-T-
MaFADS61-3/19 Z[a]; i A 67 B 2 A bR 45 1Y)
SR Z B G E 22 5 B, RS0 B
i | MaFADS6I B & .

24 HEWMINEMOWN 2 MUBHREI
MaFADS6I ;& 14 52 0 1[5 &

J T RFARZE L B XS MaFADS6I 15174
SN, @32 PSIPRED X} MaFADS6] ) 4%
ZERIEAT T WA B (B 6A), M Shi %M
WFFE L2 A A PR F NS5 PR . aniE 6B T
/N, MaFADS6l HAREG M —HE5H . o-18TE .
B-Ir S MK G, JEUEH 4 AP B
(Transmembrane Region, TM)FI 2 /4~ 35 12 i
(Amphipathic Helices, AH)., 3 MRS 2 24 R Jak
(HIS 1. HIS II. HIS DA 2 4 Fe* M T
MaFADS6I [Ji&E PE 0o NEGEE HPGG X8, H.
AR bs MINRE, WTHFFTH FIEH, Bk
HPGG X35 1) K61 Fll D68 {7 i %F MaFADS6I [
AR T B S, B IR ST I L1175,
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Figure 4 Fatty acids composition of recombinant yeast strains with Mortierella alpina A6 fatty acid desaturase

TE: A EHFIKFEM P. pastoris-pPink-MaFADSGI-T i BR4E B#r; B: BAARIKH K P. pastoris-pPink-T-MaF ADS6] 512
Msrr; C: EARIHE P. pastoris-pPink-T NRIHERAL s D: W5 b SR, B LA il FADS6 b4 ; E: taiE
fh GLA [T IR ; Fo W05 ¢ 9BE AL, th ALA i3 FADS6 #eALAE ) G: brifidhh SDA S5 a ZORINEARAN AR C15:0
Note: A: The fatty acid composition of P. pastoris-pPink-MaFADS6I-T; B: The fatty acid composition of P. pastoris-pPink-T-
MaFADSG6I; C: The fatty acid composition of P. pastoris-pPink-T; D: Mass spectrum of substance b, converted from LA by MaFADS6I;
E: Mass spectrum of standard GLA; F: Mass spectrum of substance c, converted from ALA by MaFADS6I; G: Mass spectrum of
standard SDA; The letter a represents C15:0 as the externally added internal standard
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Figure S5 The enzyme activity of Mortierella alpina A6
fatty acid desaturase in P. pastoris

TE: PHAIR 0<0.05, HAMET AN ZSIEARE,
TOAH R - B2 B oy 22 5 W 2
Note: The letters mean a<0.05, a group with the same letter

means that the difference is not significant, and a group without
the same letter means the significant difference

$203. K206 F 1394/E395 i fiAEJEE YR bt 8
AN AR I A0 E L TR, MaFADS6I S H.
A7 22 5 1t AT E 114 DY I I L5 5 B 1T X SRRl
5% MaFADS6I # %5 5 K| il NADH-4H il (2. 2% bs S AL
W EE- A R bs (HPGG 25438 /F iy T3t

MaFADS6L [AHFMERIEN, N dmibreEgm T
MaFADS6I {3 T N ¥ HPGG 8 5 4 (4. K bs %]
AL SR I HL P A5 33, MNITTTRZ I T S 5 C A
SR B TE A O B, PR RS B SE I A /N s N
Ui, C SRR XA F R B AR AT A B I iR
SIBL B B A
3 WikE4R

FADSG6 1A YA B 0-6 Tl ©-3 PUFAS [
SN, TR RO LR EEE . SR FADS6
J& F“Front-End” i 13 A 55, X J&— S ML} H
A 2 AR S B T, — 7, K250
JU7 TR B8 L R G SR B TR AN BB 2 AL TR s S —
Jri, PENREEE T, IR IR AR A 4 R ) R A
QAT EARE NG A, XA 55 R R A4l ik gk
WK L H R (AR A G A R0 ik, S
FiB VLRI R m IR RS AN AT R 20 3R . B
1993 4Lk, W) FADS6 ANk &3, ¥
I T BATDR X — Sl 0 P b oA L IRE ) TR
{HXFF FADS6 HIMFFRANAE T RERAE M ik ik 2k
FERRERRER i, TR H A, A oY H A
a5 R I AL O i e A 4R Cui A% RS
() HAT AR IS B FADS6 HEATIC 5L, 23k v
4 R 24 FADS6 WIBFFE 1E 25 T 38 2o PR e 1o 55 D5
FIRIERALINAE KR i, A TR

T, AR SR R IR R B A U gk IR, SRR R TNl R A A i 24 S5 A

%2 EHBSEKRERERAN

Table 2 Fatty acid compositions of recombinant yeast constant
R RE AR fifemR iR RIATi iz y-MEJFRPR R ATH T\BRIUER - ERITIR
Recombinant yeast SA (mg/g) OA (mg/g) LA (mg/g) GLA (mg/g) ALA (mg/g) SDA (mg/g) TFA (mg/g)
NC 0.39+0.01  0.93+0.17b 1.39+£0.24ab  0.00£0.00c  0.57+0.05 0.00+£0.00d 4.90+0.51
pPink-MaFADS6I-T-33  0.50+0.03 1.04+0.05ab 1.07£0.04ab  0.43+0.02a 0.60+0.02 0.13+£0.01a 5.65+0.22
pPink-MaFADS6I-T-34 0.43+£0.02 1.01£0.10ab  0.96+0.10b 0.40+0.05a  0.47+0.06 0.10+0.02b 5.03+0.49
pPink-T-MaFADS6I-3  0.51£0.07 1.43£0.18a 1.48+0.14a 0.30+0.02b  0.57+0.03 0.04+0.00c 6.33+0.64
pPink-T-MaFADS61-19 0.47+0.01 1.36+0.03ab 1.32+0.06ab  0.26+0.01b 0.50+0.04 0.04+0.00c 5.85+0.14

0 BRI LAEFSESREZE RN, 0<0.05 H BAR/NE FERR, BAHRTFERARESHARE, TTHAFEANhZS B
2. SA: Stearic acid; OA: Oleic acid; LA: Linoleic acid; GLA: y-linoleic acid; ALA: a-linoleic acid; SDA: Stearidonic acid;

TFA: Total fatty acid

Note: The data are expressed as mean+standard deviation, and ¢<0.05 is expressed in superscript letters. A group with the same letter
means that the difference is not significant, and a group without the same letter means the significant difference. SA: Stearic acid; OA:
Oleic acid; LA: Linoleic acid; GLA: y-linoleic acid; ALA: a-linoleic acid; SDA: Stearidonic acid; TFA: Total fatty acid
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Figure 6 Secondary structure (A) and topological model (B) of Mortierella alpina A6 fatty acid desaturase

TE: A B EEFARTERE BB Helix, HARZS A FAEINA Coil; B: 3 MRTFIAZRBMMA AR R, HPGG
DAL T N Ik L HEFR R, K61 Fl D68 (L sixt MaFADS6I HfEALIE M BT FE 0, UK @B S 7ERppii] il 8
ZAERIL175, 203, K206 1 1394/E395 i i LRI H R TM: BSIBERE; AM: 5 BATOC i 5 P e

Note: A: The part marked on the pink background are predicted as helices, and the remaining with blank background are predicted as

coils; B: The three conserved histidine domains are represented by brown circles, and the HPGG region is represented by green box. K61
and D68 have important effects on the catalytic activity of MaFADSG6I, highlighted by blue dots. The L175, S203, K206 and 1394/E395 sites

that play an important role in substrate recognition are highlighted with red dots. TM: Transmembrane helix; AM: Amphipathic helix
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