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Differential Expression and Functional Prediction of
Acsl Family Genes in the Testes of the Common Muskrat

LIU Minggin, NIU Haoran, LI Shuqi, LI Chen,
ZHANG Zuoyang, ZHANG Jinpeng, BAI Suying”

(College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China)

Abstract: The common muskrat ( Ondatra zibethicus) exhibits a distinct seasonal reproductive pattern. Testicular lipid me-
tabolism and spermatogenesis are potentially regulated by the Acs/ family gene; however, research in this area remains li-
mited. To investigate the differential expression of Acs/ family genes (Acsl1, Acsl3, Acsl4, Acsl5, and Acsl6) in common
muskrat testicular tissue across different reproductive stages, and to predict their functions, healthy male common muskrats
(approximately 11 months old with similar body conditions) were selected. Three individuals were sampled during each of
the three periods: the breeding season (April), the late breeding season (September), and the non-breeding season (No-
vember). qPCR was used to detect differential gene expression in the testes, while bioinformatics methods were employed
to analyze the physicochemical properties, structural characteristics, and interaction networks of the encoded proteins. The
results showed that the expression levels of Acs/1 and Acs/5 were significantly higher during the breeding season than in the
non-breeding season (P < 0.05) ; although the remaining family members showed variations in relative expression, these
differences were not statistically significant, and the trends differed from those observed in the non-breeding season. Bioin-
formatics analysis indicated that all encoded proteins are hydrophilic, and all members except Acsl6 are stable proteins.
Transmembrane domain prediction revealed that only Acsl6 contains two transmembrane domains, whereas the other mem-
bers contain one. All Acsl family proteins possess an AMP-binding domain. Protein-protein interaction network predictions
suggest that this family gene is primarily involved in fatty acid activation and lipid synthesis and catabolism, playing key
roles in fatty acid synthesis, storage, and utilization, and energy supply; these processes are closely linked to spermato-
genesis and the energy metabolism required for sperm motility. In summary, the expression dynamics of Acs/ family genes
in common muskrat testes are highly synchronized with the reproductive cycle. This study reveals the cyclical expression
patterns of Acs/ family genes in common muskrat testicular tissue, providing new evidence for understanding the molecular
mechanisms underlying seasonal reproduction in common muskrats and offering valuable insights for research into rodent

reproductive biology.
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1.2 5|ikit

e T8 B Acsl R % F A 4 75 X 5 50, F) H
Primer Premier 5 #4531 RF 5 MES 19, IR B 580 F N
Z I B-actin 9519 AT 5 | W0 350 Hh e R T2 T %R}
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Table 1 qPCR primer sequences

Gl EA S SIYPE) (5'—3")

Primer name Primer sequence (5'—3")
B-actin F TTGCTGATCCACATCTGCT
B-actin R GACAGGATGCAGAAGGAGAT
Acsll F TCGATGGTGATTGTTCCACTC
Aesll R CGTTCCACTAGATCACTGCC
Acsl3 F TGGACAGTTTGGCTTCAGTTT
Aesl3 R AGCCAATTATAGTGCCCCAG
Acsl4 F GTCCGTATGATGCTGTCTGG
Acsl4 R CACCGCATGACTCTGTTAGT
Aesl5 F CATCTGCTTTACCAGTGGAACT
AcslS R AAGACAGCCTGAACAACCCT
Aesl6 F GGAGGGAACGCTTAAAATCA
Acsl6 R GCACAACAATGCCAACCA

1.3 RNA#ISG ¥

W30 mg 52 ML L, TR AR R 55 F8 53 1
PE AR A o R Thermo Scientific GeneJET RNA Pu-
rification Kit (585 : #K0371)RNA £2 B30 & 42 Hud

LU RNA, 4GRS 2LE RNA R & 206
6B TR I e B B A RNA T MR > 50 ng/plLs
PEATA R ZOR A RNA R BT -80 "t R IR vk A
PR 25 H . 2 B TaKaRa PrimeScript™ RT reagent
Kit with gDNA Eraser % 580 £ (175 : RR092A ;
FAW T AR ORI ) A FRA R U B kA7 S e ¢
L4 SO PCR

RT-qPCR [ W SR 204 20. 0 pl, 2456 2 X Mega
Universal ¢PCR SYBR Fast Mix 10. 0 pL, I . Fi#5]
Y45 0.4 pL, cDNA BT 2. 0 wL, ddH,0 7.2 pLo 5E
B AE 384 fLAR T HEAT o Hi2 RS B BETE A WA o)l
3L (CBH B AR AR B, B & 304
Vg G REN o RE AR E SERE  A T  2
I 5 Aesl ZETEFE T (Acesl] | Acsl3 | Acsl4  Acsl5 Fll
Acsl6) , B FERBEE 3 DR L. SL80 BT AR
162 1L, AW PR AR W)~ H 2 5 FOR 2 B9 S 30 ml g
o PCRYIEFET :95 CHIAEM: 30 5595 CAEH 10 s,
57 ‘CIRK 30 5,40 MEH . B KEFIEZOLF S .
L5 Bnibnp

R 2R TS A H AR L R A AH X R A
A SPSS 26. 0 Fic 38 55 36 Bt o AT 1E AP A 56 A1
T3 22 FFPERG I, 20 1A) 22 53 LU BOR T ST AR A e A2 6
JH GraphPad Prism 5 {44l &l
1.6 BSEL Acsl 55 HE P D RE RN 73 B

R 224 B2 R WA B2 0 B T EE X B Bl Aesl I
WESER EAT R GEVE AT, AR Hr iR a0 R < 1k T8
R A Sy 2E 00 BB, 2805 91 ok B T i e 13 AE 1R )
IRAF Acsl ZZIEFEH A9 it X (coding sequence , CDS) ,
It — 2L WO G i 2 1 B = BRI ¥ 81 . 7E mRNA
7KF-, Fl H RNAfold T H (http ://ra.thi. univie. ac. at/
cgi-bin/RNAWebSuite/RNAfold.cgi) £ 37 ‘CERIA S %k
PN R AR R R RN A i BE . TR
F J5i 7K 2 , 38 3 ProtParam T. E. (https : //web. expasy.
org/protparam/) ¥ 3 J (1 £ 11 24 HE 1R )7 41 i 47 21
e BT, 8 5 H o i SRS, SR ProtScale
T H (https : //www.expasy.org/resources/protscale ) H &
R K EESHT, 2l A E sk e h
2, U TE B K DXCBOREE S & F B s 15 B TMHMM
Server v2.0 T. H (https://services. healthtech. dtu. dk/
services/TMHMM-2.0/) Tl £ 11 55 RS 45 44 ok , 1Tt
JIE DX i 5 0 ', 45 A SMART T H (http : //smart.
embl-heidelberg.de/) #4785 1 D BB A5 4 BR3¢, iffi 2
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A5 G H IS 157 5 X 0 e-value; {1 SOPMA T
H (https://npsa.lyon.inserm.fr/cgi-bin/npsa_automat.pl?
page=/NPSA/npsa_so pma.html) il & H — 245,
it o- B2 E B-I B S TR A il LE 4], T SWISS-
MODEL T. H. (https : //swissmodel. expasy.org/) #£ 17
A RIS, Ay Sl = 2 22 ] 45 44 I B MR AR TR F) ] 5
P, 5 J5 i FH STRING 4 /% (https ://en. string-db.
org/) , 15 e B AR FERL AT M Aes] SRR ER A1 (9 ELAE
RO, o3 Hr HE A 1 2 AR ELAE OG22 5 1

P
2 H#R

2.1 BERUSE AL Acsl K5I R mRNA %3k

TE 8 BUBAI BB AIA AN SAH I Y 52 I ZH 2]
W, Aesl Acsl5 Fil Aesl6 3 R DN ZEFE 1 2] ZE0E HH L2 4
E TR FHom Acsl] AeslS TE B HE W )RR B L
FTAEZFEII (P < 0. 05) , Acsl3 Acsl4 7E ETHAIIHMINT
Fkh s (A& 2R RoRIA B K (R 2).,

K2 Al KEERE mRNA BN RIZE

Table 2 Relative mRNA expression levels of Acsl family genes

mRNA FXF eIk i

GERL TpE Y Relative expression level of mRNA
Physiological period
Acsl] Acsl3 Acsl4 Acsl5 Acsl6
ZIH W] Breeding period 1.03 £0.12° 1.03 £ 0. 33" 1.01+£0.21° 1.03+0.11° 1.06 + 0. 42°
BHE K] Late breeding period 0.69 +0. 15" 1.68 +1.33" 1.78 +1.33" 0.62+0. 18" 0.86 +0.97°
JEZAE A Non-breeding period 0.36+0.08" 1.18+0.19* 0.93+0.17° 0.33+0.07 0.48 £0.17°

T RISV AR NE FREROR AN R AR B ) 22 53 12 3% (P < 0.05),

Note: Different lowercase letters within the same column indicate significant differences among breeding periods (P < 0.05).

2.2 Acsl K mRNA ~ g b k4 piil

FIFH RNA fold T H XF Aesl K T 5 4> K (1)
mRNA Z G S5 AT 00, 25 HE [l mRNA — 9 2544
1 e/ H B BE (minimum free energy , MFE) U136 3 Jit
o JTATEE DY MFE 348 T8, U B2 535 L R
mRNA “ R E5 Y B s B As e v . g R (/&1 1)
DAAS [R] 230 60 A THU B 356 X ARE 6, 7R S FE TR Y
mRNA ¥ 0 2 73 S ZE G50, 543 X 2 B = 1)
BCXTHERR , 8 7n Hoas [ G A — o B RIG

R3 Acsl RIRERE mRNA ZREH TR /INE HEE

Table 3 Minimum free energy of mRNA secondary structure for Acsl fam-

ily genes
S B/ E HAE /(keal -mol ™)
Gene Minimum free energy
Acsl] -595.27
Acsl3 -463. 85
Acsl4 -335. 84
Acsl5 -411. 15
Acslo -836. 52

2.3 Acsl R A PETERT

F| FH ProtParam T H. X} Acsl K% 25 B9 & FE iR
AT o3BT, 45 R ORI KRR F B i 20 FhE A
FAEMA . R4, B E AP R (Leu) %

R, R IER B 9. 7% ~ 10. 9%, A A TR
(Trp) T, 5 1. 0% ~ 1. 9%

128 S AT, Acs] IR 1 B 2 LR AN 689 ~
874, T Ji i M 76 794. 96 ~ 96 675. 78, i 25 iy
Rk T7.06 ~8. 81, JI i G 2 5L R 45 Bk 88. 83 ~
96. 04, 2% B £5 25 [ 34 H A 55 = i B 10 ik s SE R 1
o, AR BN, BR Acsle B ARFRETR BN
44. 35( KT 40) Fh , HARGEN5 L 5L AT E F8 B IR
F 40, £ 0 Acsll , Acsl3 . Acsl4 Fll Acsls ¥ B fa &
F1, 1M Acslo AATREE .

2.4 Acsl KN A CR/BKPE

JEF ProtScale T 24 Hr45 R BN, Acsl K
FIE Y H K AN T 0, R IE R & R 3k
Ry SR AR 5 [, PP 50 T A7 AR 24> B K PG
DX, PR % R B B B KRR (1 2) .

2.5  AcsI i A ESNREas i 5 ks r U Re g il

TMHMM Server v2. 0 Tl 255 7R, Acsl K%K
IR A B A 4 I R DX B3 4 P AR R 1T N i
RIS Acsl6 B P A77E 9 B ST 11 125 RS e , B
A7 05 ) PP A B m AL (1 3) o 36 6 B8l B, Acsll
Fl Acsl5 A T 31 52 2% B2 X3, Aces3 . Acesl4 AN 5
B A 2 BE R A, T Acsl6 FE7E PB4 5043 A (A1
2R EE IR IX B (R 6) , 4R IE 5 K] 4 2540 3R 2
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A. Acsll;B. Acsl3;C. Acsl4;D. AcslS;E. Acsl6,
1 Acsl KIRERE mRNA ZEXR KL

Figure 1 Prediction of stem-loop structure mRNA for Acsl family genes
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Table 4 Amino acid composition of Acsl family proteins

Acsll Acsl3 Acsl4 Acsl5 Acsl6
IR
Amino acid VORI S & YORECE SO VOREEE YORE VONE YL ¢ YOS
Quantity Content Quantity Content Quantity Content Quantity Content Quantity Content
AR Ala 52 7.45 42 5.83 42 5.91 40 5.81 64 7.32
AR Arg 31 4.44 29 4.03 21 2.95 29 4.21 56 6. 40
KA Asn 24 3. 44 38 5.28 35 4.92 33 4.79 19 2.17
RAG Asp 34 4.87 29 4.03 31 4.36 32 4. 64 38 4.35
LR Cys 17 2.44 17 2.36 19 2.67 13 1.89 20 2.29
BB Gln 24 3.44 22 3.06 19 2.67 24 3.48 36 4.12
B4R Glu 47 6.73 47 6.53 47 6. 61 41 5.95 53 6. 06
H&R Gly 53 7.59 53 7.36 55 7.74 50 7.26 86 9.84
2R His 11 1.58 12 1.67 14 1.97 8 1.16 19 2.17
So AR Tle 49 7.02 52 7.22 52 7.31 48 6.97 47 5.38
FERMR Leu 71 10.17 70 9.72 70 9.85 72 10. 45 95 10. 87
MR Lys 52 7.42 56 7.77 67 9.42 44 6.39 48 5.49
F B 2R Met 17 2.43 20 2.78 21 2.96 12 1.74 18 2.06
RN 2 Phe 34 4,87 27 3.75 23 3.23 42 6. 10 35 4.00
i %82 Pro 35 5.01 33 4.58 37 5.20 43 6.24 56 6. 41
2253 R Ser 36 5.16 49 6. 81 41 5.77 40 5. 80 49 5.61
JRAFR Thr 36 5.16 45 6.25 39 5.49 38 5.51 40 4.58
{628 Trp 9 1.29 8 111 7 0.98 7 1.02 17 1.95
%2R Tyr 21 3.01 29 4.03 29 4.08 20 2.90 22 2.52
SR Val 45 6. 45 42 5.83 42 5.91 53 7.69 56 6. 40
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Table 5 Physicochemical properties of Acsl family proteins
/:‘ﬁ 7] 5//\ . I»‘/\’““ ‘I‘lT{ JFi ‘E‘ g =y e 721 .
gy ARRERT gy THESLA BT PRPRE - BEWSPRAGERIEI oo
K Number of amino . Ideal isoelectric Total number Aliphatic amino o
Protein X Molecular weight . Molecular formula ) L. Instability index
acids point of atoms acid index
Acsll 698 77 852.38 7.76 Cis15H5554N02,0 1002534 11027 93. 19 36. 28
Acsl3 720 80 503. 99 8. 60 Cig0aH5713N0550 1056537 11365 88. 83 35.09
Acsl4 711 79 204. 03 8. 60 Cis55H5656N03001031540 11212 89.96 27.52
Acsl5 689 76 794. 96 7.06 C40H5456N000 0091 S5 10 899 96. 04 39.71
Acsl6 874 96 675.78 8.81 C50He552N 12000 1205555 13 657 89.27 44. 35
3 B 3. C 3
2+ 2F 2
o T o 1 o If
S 0f S o S of
1%} %) 19
& -lr 8 -1 ® -1t
LN &Ll <0
3 -3r -3r
_4 1 1 1 1 1 1 1 _4 1 1 1 1 1 1 1 ] _4 1 1 1 1 1 1 1 ]
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800
SRR T A B IR T B SRR T A
5 Amino acid sequence position B Amino acid sequence position Amino acid sequence position
3r 3r
2k 2F
g 1 o 1F
<§ or é U —— SEHUKYE Hydropathy
& -1 ® -lp
| <0
3t -3t
_4 1 1 1 1 1 1 1 J _4 1 1 1 1 1 1 1 1 |
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800 900

IR YA
Amino acid sequence position

SRR HIL

Amino acid sequence position

A. Acsll;B. Acsl3;C. Acsld;D. Acsl5;E. Acsl6,

B2 Acsl RiEEBRIFEGTKME

Figure 2 Hydrophilic/hydrophobic profiles of Acsl family proteins

FR6  Acsl KikE A EIRE MK AMP-binding 51315 5> 4

Table 6 Transmembrane structure and AMP-binding domain analysis of Acsl family proteins

B TN 5 RS 25 AR K R S R R R 8P X IR A S L BRIE AMP-binding &5 ¥4 8 & ZE R 07
Protei Predicted number of Amino acid range across the Amino acid range of low Amino acid range of AMP-binding
rotem transmembrane domains membrane complexity region domain
Acsll 1 21 ~43 — 96 ~ 563
Acsl3 1 21~43 435~ 452 116 ~ 587
Acsl4 1 12~34 206 ~ 217 103 ~ 578
Acsl5 1 12 ~41 — 90 ~ 554
153 ~ 175 49 ~ 56
Acsl6 2 280 ~ 740
198 ~ 220 122 ~133
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Figure 3 Prediction of transmembrane structure of Acsl family proteins
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Figure 4 Distribution of conserved domains of Acsl family proteins
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2.6 Acsl RN g a5 M

Table 7 Proportion of secondary structure characteristic values of Acsl
2.6.1 &éa=RLEMTAN : v

RT Al RIEEBZREMTHALL

Z: 35k SOMPA T , #4585 H &t on k5 Hean
F TR, GER I 0L R 5. BT A AR A DL SR )

family proteins
HA -1 /% BT 1% TR /%
Protein a-helix B-sheet Random curl

g B T 1 ] S0 oA B BT fett 7 e B

Acsl3 39.72 17.78 42.50

2.6.2 & ZALHMEREL Acsl4 39.52 18.00 42.28
SWISS-MODEL [) 5 A 45 5 /R, Aesl G AcslS 39. 04 18. 00 42.96

F =5 1) )7 51— M (seq identity ) ¥ 7F 90% LA Acsl6 371 15,22 4760

-, CMQE{H¥I R T-0. 70, I LAY = AEBR NI (S fe i (e iR 3 L oS85 32 B2 48 g 0 1 , L) 2 4

BEwR 28 (A G A 0 = e 25 A WL 6. Acsl K 43 AT S ORI i

A 10 20 30 4 50 60 70 B
IEVHELFRYFRIPELIDXRQYVRTLP TNTLMGFGAF. mTﬁWAmPKMKPNDLSmSEYMTWA
hhhhc

RRSALLDII'DKLLVYI\’DDVRTLYEGFORGLQVSHMPCLG SRKPHQPYE'IS‘{KQVEELAEC IGSALIQK
he hhhhhhbhhhhhc eehhhhhhhhhhhhhhhhhh

GFKASPEQFIG IFSQNRPEWI IEQSCF 'I'YSIVIVPLYDTLGAEAITYIVNKAELPVIFADKPEKAKLLL
eeeee. eehhhhhh eeeeee hhhhhhhh
EGVEHKLTPCLK IIVIIDSYG SDLVERGKKCGVE IISLKALEDLGRANRKKPKPPVPEDLAVICFTS;TT
eeeeeee
cnpxcunmn: ISDCSAFVK: S‘I‘BAF ‘I‘ASPDDTLI SFLPLAHIFEHIVECVII.CHGAK IGFFQGDIRL
-ccceeeeecchhhhhhhhhhhhheccccccccce -chhhhhhhhhhhheeecccceeeeccchhh
LIEDLKVLQPT IFPWPRLLNRIFDRIFGQANT TVKR'LLDFASKRKEAELRSG I IRN'NSL'DKL IFHKI

>cheec
QSSLGG!(VRLIVTGAAPVSATVLTFLRTALGCQFYEGYCQTECTAGCCLSLPGDVTAGHVG SP)I'PCNYIK
hhhcccceeeeee: chhhhhhhhhhh.
LVDVEEIN‘I’HAAKGEGEVCVKGAHVFKGYLKDPAK'M.EA.LDKDG'LHTGD IGK'LPIJG TLK I IDRKI((-IIF
.......... hhhhh S
KLAQGEYIAPEK IENI‘{LRSEAVAWFV}K}ESLQAF LIAVVVPDAEIILGS'ASKRGFQG SFEDLCR!KDV
echhhhhhhhhccchhheeeee heeeee hhhhhhhhh hhhhhcchhh
QKAILEDHVKLGKEAGLKPFEQVKGIAIHTELFS IDNGLLTPTLKAKRPELRNYFRSQIDEMYSTIKI
hhhccchhhhhhhhhhhhhhhhhhhh

C 10 20 30 40 50 60 70 D

| | | | | | |
MKLKLNVLTIILLPVHLLITIYSALIFIPWYFLVNAKKKNAMAKRIKAKPTSDKPGSPYRSVTHFDSLAV
hhhhhhhhhhhhhhhhhhhhhhhhhecchheee hhh ee
IDIPGADTLDKLFDHAVAKFGKKDSLG TREIL SEENEMQPNGKVFKKL ILGNYKWINYLEVNHRVNNFGS
hhhhhhhhhhhhhh

eeee eeel
GLTALGLKPKNTIAIFCETRAE “IAMTCFKYNFPLVTLYATLGKEAWLNESEASYL ITSVELLES
hhhhh eeeeee eehhhhhh eecchhhhh
KLKAALLDIDCVKHI IYVDHK‘I’ IIIKAEYPBGFE mmsvm.csxpsnssxrpmmsnmmrsc
hhhhhh eeeeeeec
STGRPKGVIIBHSIILIAGITGQCERIPGLGPKDTYIGYLPLAHVLE.TAEI SCFTYGCRIGYSSPLTLSD
heeee hhhhhh
stxmesxcncrmmwz-: IMDRIYKNVMSKVQEMNYIQKTLFK Icmmmmcmm
hhhh hee
WMMSGGHLSNTMPICQGYGLTESCGMWDYSNRWA

hhhhhhhhhhh eeeeee. ‘hhhhhhhhhhh ee eeee

PL ICCEIKLKDnEGGYTVHDK PNPRGE IVIGGQIIISIFYFKIEEK'IAEDYSVDENQR'FCTGDIGEFH
hhhhe eeee eeee

PDGCLQIIDRIKDLVKLQAGEWSLGKVEAALKKPLIDHICAFAKSDQSWISFVWN 'I'LLAQQK

eeee eeee hhhhhhhhh hhheeeee heeeee
GVEGS'VDICH!IPDIEAEILKE IREMHTIKLERFEIPIKVRLSPEP'TPETGLVTDAFKLKRXELKRHY
hhhhh hhhhhh hhhhhcchhhhhhh
LKDIERMYGGK
hhhhhhhhhh
E 10 20 30 40 50 60 70
| | | | | | |
MCTSVDRSPGPRCHLSLPRHKALA VRI TRERPPPRPFPP AGGRPLPQSG
eeeecc ee hhhhhhcchheeeee

SAVRTQLSLLRPRVPAALRG'ESGSVRSARRALPLPPGLRSGAGR'GLK IPGGGGSGGGGGSGAAELWAR
hhhhhhhhhh hhhhhhhh
EAVRPGLGPLADILTFFLVSGG SLVLFAE IVLSLLEK&TQE ILRILRLPELGDLGQFFRSLSATTLVSM

GALMILAY'L THRPKALQPPCNLLMQSEEVEDSGGARRSVIGG STQLL THYYDDARTMYQVFRRGLSIS

hhhhhhhhhhh hhhhhhhhhhhh

GK}PCI.GFKKPKQPYQ'LSYQEVAHRAEFLGSGLLQHDCKVG TEQFIGVFAQIIRPE'I IAELACYTYSIV
eehhhhhhhhhhhhhhhhhhh

eeeeee eehhhhhh.
VVPLYDTLGPGAIRYI I!ITAD ICTVIVDKPQKAILLLEHVBRETPGLKLI ILIEPFEDALKERGQKCGV
eeeeex hhheee eeeee
DVKSMQAVEDCGQERLHAPVPPRPDDL SIVCFTSGTTGNPKGAML THGRVVADF SGFLKVTEKVIFPRQD
eeeehhhhhhh eeeeeee eeeeecchhhhhhhhhhhhh
DVLISFLPLAHIFERVIQSVWCH;GRWFFQGDIRLLSDDIKALRPTIFPWPRLLHRIYDK IFHQADT
eeee hee
SLKRVLLEFAAKRKHAEVQSGI IRRHSI'DDLFFRKIQASLGGHVRIIVTGMPASPTVLGFLRAALGCQ

VYEGYGQTEC TAGC TFTI’PGD'TSGHWAPLPCM-!IKLVDAEE_HY" SKGEGE ICVKGPIWFI(GYI.KDE
ee eeee eeeee eeee eeeee
DRTKEALDSDG'LHTGD IGK'LPEG'I'LK I IDRKKHIFKLAQGEYVAP’EK IENIYIRSEPVAQ IWI'KPDSL

hhhhh eee hhheeeee
KAFLVG IWPDPEVIPA'AQKKG IKG IFQELC 'I’IIKELKKAILDDLVILGKESGLYSFEQVKAIYIKDIF
heeeee.
SVQNGLLTPTLKAKRPELREFFKKQIEELYSASM
« hhhccchhhhhhhhhhhhhhhhhhh

A. Acsll;B. Acsl3;C. Acsld;D. Acsl5;E. Acsl6,

5 AcslRBREARZ

10 20 30 40 50 60 70

| | | | | | |
lmmASSKPSTIKLKQTINPIU.YFIRFVISWIIL‘I‘YIPFYFLSESRQEKSNQIKAKSV!ISF_PDSAY'RS

IDSLDSLASVLYPGCNTLDKVFLYAI(M(FKDKRLLG TRE ILH‘EEDEIQPKGK IFKKVILGHYNWLSYEDV
hec “hhhhhhhhhhhhh eeeee eeehhhhh
FTRALDFGNGLQMLGQKPKTN. IAIFCETRAE'IIAAQACF)IYNFQLVTLYATLGGPAIVHGLNETEVTHI
hhhhhhhhhhhhhe eeeeeecccchheehhhhhhcccceeeeech hhheel “ceee
! TSKELLQTKLI(D IVSLVPRLRHI ITVDGKPPTVSEFPKGVIVHTISAVCALGVKGNIEHKAHSKPLPSD
IAVII\YTSGSTGIPKGVII SBSNI IAS ITGIARRIPSLGEEDVYIGYLPLAHVLELSAELVCLSHGCRIG
eeeeeee hhhhhhhhhhhhh thhhhhhhhhhhhee
YSSPQ ‘I’LADQSSK IKKGSKGDTSILKPILIAAVPEIIDRIYKHVINKMISSFQRNLF ILAYN'IKIEQI

hee
AI(GC S TPLCDRFVFRNVRRLLGGFIRLLLCGGAPLSATTQR.FMNICFCCFVGQGYGLTESTGAGT ITEVW
-chhhhhhhhhhhhhh

~eeeeeecccccchhhhhhhhhhhecceec C “eeeec
DYNTGRVGAPLVCCEIKLKH'EEGGYFHIDKPH‘PRGE IL IOGQ!WTIGYYKN‘EAK TQTDFFEDENGQRWL
“ccceeeeeccc: hhhhee “ceee
CTGDIGEFDPDGCLK I lDRKKDLVKLQAGEYVSLGKVEAALKNLPLIDNICAYANSYHSYVIGFWPNQK
eccceeee eeee eeee eechhhhhhhhhccchhheeeee heeeee h
ELTELARTKGFKGT'EELCHSSEI‘EII'EVLKVLSEMT SASLEKFE IPVI(IRLSPDP'TPETCLVTDAF KL
hhhhhhhh “hhhhh eechhhhh
KRKELK THYQADIERIYGR.K
-chhhhhhhhhhhhhhhhh
10 20 30 40 50 60 70

| | | | | | |
)lSFLLLFTKlLFIFHFLFSPLPIPALICLLTFGTVIFL'LINRPQPVLPLIDLDNQSVGIEGGARRGAFQ

KNNDL ILYYFSDATTVYEIFQK;LAVSDMPCLGYRKPHQPYR\’ISYKQATEYLGSCLVE(GWPSQDQF
hhhhhhhhhhhh eehhhhhhhhhhhhhhhh
V6 IFAQHRPEWISELACYTYSKVAVPLY'DTLGAEAI IYVIN'KAD ISVVICDTPQKATMLIENVEKSLTP
hhhhhhhhh

eeeee eeehhhhhh eeeeee hhhee eeeee

GLK TVILIDPFDDELTRNSERSGVE ILALSEAENLGKEHFKKPVPPSPDHLSVICFTSG TTGDPKGAII'I‘

HRNWSHIAAFLRLLEPIFHPTPEDVS I SYLPLAHIFERWQAVLFSCGGKVGFFQGDIRLLPDDIII(ALK
hhhhhhhhhhhh

PTVFPTVPRLLNRVYDKVQNEAK 'I'TLKKFLLHLAVISKFHEW(HGI IRRHSL'DKLVFSK IQDGLGGNVR

-chee ee
IMITGAAP: ISTPV’LTFFRAALGCSVFEAYGQTEC TAGCT ITSPGD'TAAGHVG TPVACNFVKLEDVADMNY

eeee hhhhhhhhhhh eeeee e
FSVNIEGE ICIKGNHVFKGYLKDPEKTQEALDQDG'LHTGDIGR'LPNGTLKIIDRKKHIFKLAQGEYIA
eeeec eeeee: hhhhh eeeccceeee. eeee eeee ee

PEK IWYIRSRPVLQVFVHGESLRSFLIGVWPDPDSLPSFMKIGVKGSFEELCQMSVKEAILEDLK

hhhhhhhhh hhhhhhhhh hhhhhh
KIGREGGLK SFEQVI( SIFVHPEPFS IEHGLL TPTLKAKRVELARF FQTQIRSLYESIPE
hhhhh hhhhhheee hhhhhhhhhhhhhhhhhhhh

&1

Figure 5 Secondary structure of the Acsl family of proteins
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A. Acsll;B. Acsl3;C. Acsl4;D. Acsl5;E. Acsl6,
6 ETFSWISS-MODEL AT Acsl Kk E R =REH
Figure 6 Tertiary structure models of Acsl family proteins predicted by SWISS-MODEL
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Figure 7 Acsl family proteins interaction network predicted by STRING database
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