Hi54% 124 P/ | A A N S S 54(12): 52~59

20234FE12 H Journal of Northeast Agricultural University December 2023

38 Fsp27 X3 HiT A A 28 ReL R oK RS i 72 A B 2 Wi

—:E%‘z;‘f‘ 1,2,3’ —:E%I?ﬁl,z.3’ )}Ej}(/f 1.2,3’ ész/j]:)‘:ijl,Z.S’ X‘—]J %1,2.3, %‘/—j\\:‘\ 2 1,2,3’ 7_%‘: %§1.2.3

(1 A RAFERGIFE B ESLINE, MBRE 150030; 2. EATIEEESEERIBEEMSEEELSTEE, BRE 150030;
3R KF IR FRARER, BRIE  150030)

# E: Fsp27 52 CIDE(Cell-death—inducing DNA—fragmentation—factor—like effector) & & 3 — R o #FH &M,
FErH LS R M m e, Fsp27 & 48 T R il A f 5T JR4E A2 58 5 M5 7 09 2 A4 5 (LD-LD contact site, LDCS), 42t
Jig i 2 18] kot T T R R WG G . ARG Fsp27 3837 g By 4 I P Aig il a9 AE R, AR Rk fe OB EH R,
B CBRE KA ANTRAT: BB R DA, FHRE AR, LN X RE(ARRT 2.5 pm)KE, 4 KIEHE
A b SRR E S, RIS R A Fsp27T AP MR, o FRHEN S RARREE2F, &R AW,
Fsp27 % K5 i T i 09 % v 7238 5T B s 2m 20 AL 89 24 F2 48 h 3k A B35 (P<0.05), P 5ol 5Lahah K40, 8 Fsp27 447
T P 2 L P K 7 7T R ) AR R AR AR R

KER: B MiE; Fsp27; RAFEE

hESES: S831 XHRARERD: A XEHRS: 1005-9369(2023)12-0052-08

EFH#, TEM, EAE F. B Fsp27 M RIBEA AR P KI5 M F R[] FRib R X F4R, 2023, 54(12): 52-59. DOI:
10.19720/j.cnki.issn.1005-9369.2023.12.006.

Wang Yuxiang, Wang Xinyu, Pang Yongjia, et al. Effects of chicken Fsp27 on formation of large lipid droplets in preadipo-
cytes[J]. Journal of Northeast Agricultural University, 2023, 54(12): 52-59. (in Chinese with English abstract) DOI: 10.19720/
j-cnki.issn.1005-9369.2023.12.006.

Effects of chicken Fsp27 on formation of large lipid droplets in preadi—
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150030, China)

Abstract: Fsp27 is a member of the CIDE (cell- death-inducing DNA- fragmentation- factor- like
effector) protein family. Mammalian studies have shown that in adipocytes, Fsp27 is enriched on the
surface of lipid droplets and accumulates at the LD-LD contact site (LDCS), which can promote the
fusion between lipid droplets to form larger lipid droplets. In the present study, using overexpression and
fluorescence staining techniques, it could be found that the characteristics of lipid droplet size and

distribution in the overexpression of Fsp27 group were significantly different from those in the control
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group by comparing four indicators of lipid droplet size: distribution of lipid droplet size, average lipid

droplet diameter, the number of large lipid droplets (with a diameter of more than 2. 5 pm) in a single cell,

and the percentage of cells containing large lipid droplets in the total cells. Taken together, the effect of

Fsp27 on the formation of large lipid droplets was most significant at 24 h and 48 h of chicken

preadipocyte differentiation (P<0.05), indicating that chicken Fsp27 promoted the formation of large lipid

droplets similar to mammals.

Key words: chicken; lipid droplets; Fsp27; fluorescent staining
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AW 5T T BT 7K AR AR S i RE D7 40 M 2 &R (Im-
mortalized chicken preadipocyte line 2, 1CP2) 4R\l
ARG 1515 Al SRR S AR A,
pCMV-Myc EAZRIR AN A SR = PAr . Jia2F il
WA Biological Industries (BioInd) 22 &) ( DL {4,
51) 5 DMEM/FI12 43 55 37 2 W A Gibeo 23 W] (52
) ; JHERENIA H Sigma 23 A (F[E ) ; TRIzol 5]
£ A Invitrogen 2 7] (£ # ) ; PrimeScript™ RT re-
agent Kit with gDNA Eraser, Eco R1 . Xho I ZFR il
MY . T.DNA BRI A 5 H BEAEYIHOR (L
) A BT BODIPY 493/503 1 [ GlpBio 23
(SE[E); DAPLYL I A A= TA Y TR i) 2
Al 4%ZF W (A DEPC) I A 1849 T /%
ABRA T Mye UK NS « RIPA 2L 1)
(58) . PLPOCHKE M A B = RAEHAR
ARAHE ;. HRPFRMCIIESUN R IgG g A L5t b2
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1.2.1 2 Fsp27 Az g Aty i

HR 45 NCBI RefSeq ZHE 72 H 3 Fsp27 FE K 7 5]
(Accession No.: NM_001277678.1) & 145514
Fsp27-F1/Fsp27-R1, FFH WG Fsp27 3K 4K
CDS, b RS540 351 A Eco R 1l Xho 1 i)
PR (P RIEERR), R BRKERT32bp. 51 HIF41
.

Fsp27- F1 5 CGGAATTCGGATGGATTACGCC
AAGTCCCTGA 3’

Fsp27-R1 5/ CCCTCGAGTCACTGCAGCATCTT
GCTGGGAG 3’

T 58 FH TRIzol 1857 €A1l 23S R AR I 2L
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RNA, fij 5 f# FH PrimeSeript™ RT i 5] &K 2 wg B
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1.2.4 Western blot

FHAH 2% (7 1 m MPMSF)SCAE 4 A 85 1
FEAIR A4 E B YK 130 ming 10 000 remin™',
4 CE LS5 min, B EIWE, 1A 6XProtein loading
buffer, &5 min; HAZSDS-PAGE HLK 73 B 5 ,
TE200 mA, 4 CHUFTHBHRENCE L ; F NCHLHE
T4 5% i i W Ky PBST 2% wh i p == IR £ 4] 2 h,
PBST #5165 A 121 000 5 B ) — HLPLAAR (Mye it

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

), 4 CHFE R PBSTIFUEG A 1:5 000 Fi
B —PUPi iR (HRP AR IC LA/ R 1G) . % IR
H2h; wJEHECLE ARG, TR MRIG R
GRS
125 ®RAFEE

HEAT 90 Y 0 i 20 ML 5 AE A I | 3 R
PCY A AR BRI . e 4% 2 R
P [ 2 4 L 20 min, HUK i H BODIPY 493/503 T
YEW (121 000 5 B ) 2 1 3bE 60 75 40 20 min, FF
{8 I DAPT T/ (1:1 000 5B ) 2 1RG0 75 4
10 min, fea PRECANAIE H & T3 R b, 0K
FEVRRK I R B o e S RVE TR
e PSR | 0 SEE B T -20 CHROGIRTT

DS A g rh, A B 5Y fd H] NIS-Ele-
ments F(Nikon, HAS) &b 52 FG AL PR A 5%
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£ pCMV-Myc ZlA I, I Fsp27-Myc FZRIE
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i), 43 %% Gk Fsp27-Mye JFibE (1 Z2 ik 4 ) Fl pC- I, FH Western blot J7 43 B i 2 ik 21 5 X B
MV-Mye JERr (W REZH ), 76 48 h I Il A 4 g $2 HCL HAMMIH Fsp27 8 R IBIE N

A M B M
2000 bp—» 2000 by > +—3762bp
o < T2b 9501 — <7320
500 bp—» 500 bp—»
250 bp—> 250 bp—»
100 bp —»
100 bp—»
C
Score Expect Identities Gaps Strand
1279 bits (1418) 0.0 712/714(99%) 0/714(0) Plus/Plus

Query 1 60
Shjet 1 60
Query 61 120
Shjet 61 120
Query 121 180
Shjet 121 180
Query 181 240
Shjet 181 240
Query 241 300
Shjet 241 300
Query 301 360
Shjet 301 360
Query 361 420
Shjet 361 420
Query 421 480
Shjet 421 480
Query 481 540
Shjct 481 540
Query 541 600
Shjet 541 600
Query 601 660
Shjet 601 660
Query 661 714
Shjet 661 714

A=X8 Fsp27 Se[H PCRY AR s B-Fsp27-Mye EATRINFISE SR C-IF45 R NCBIH 81 Ho X
A-PCR results of chicken Fsp27 gene; B—Results of restriction enzyme digestion of the Fsp27—Myc recombinant plasmid; C—Comparison of

sequencing results with sequences in NCBI
E1 38 Fsp27 BEEEZRIE R AIHE

Fig. 1 Construction of chicken Fsp27 gene eukaryotic expression plasmid

GORE R, IRIKAMMEHIE Fsp27 EHFE AN Fsp27-Myc Jit kL Al A7 %50 F 6 XS Fsp27 35 H
K E R T AR L), WA E Rk
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A-Overexpression of Fsp27; B-Gray analysis of Fsp27 overexpression level. "**" indicates that the difference is extremely significant (P<0.01),

B2 3FRikIE Fsp27 FEGRTRL AT RAR b RIS SR

Fig. 2 Expression of Fsp27 in chicken preadipocytes after overexpression

2.3 I8 Fsp27 XF B RS AA 2R A oK B i 7 A B S50
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24 h 48 h

Control

Fsp27

X BEZH 41 B

KBRS A BT Ak 23K Fsp27 Xof X8 i 1 15 41 i o
KEGTHIE R, ABFoE IR e % .
H, B IR IEW T HER 0, 23 AEY e E
A2 LRI 300 > 1 (A3 AR 24 T TP AL
H100 44006 ), X 240 A6 P B /N B A A 4 5
R

P& KN AT B R BN, TR AL ]
i F IR AN EE e 22 0 B AR R TR R
Y, IR A AN A K ARTH B KT X
HEZH 20 (P<0.05, W1, E4).

SEHI R BEAAG R BoN, FERTIE VAl o1k
24, 48 172 hih, i FRIkA AN F 34 IR T H AR
2R TN HE 4 40 - 4 i T AR (P<0.05, L]
5A), FERTAG W ANIE sk 96 hish, WL Al Jo g &
Z5t.

72 h 96 h

LM WO AN . A FMAFRRA 10 wme Fsp27-1 #3541 ; Control-XHE4H

Green is the lipid droplet; Blue is the nucleus. The scale in the lower left corner is 10 pm. Fsp27—-Overexpression group; Control-Control group.
3 FERIEIG Fsp27 X BIARAA A AE L 52 72 Fh AT K/ N 2

Fig. 3 Effects of overexpression of Fsp27 on lipid droplet size during preadipocyte differentiation
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x1 FBFsp27 X RIAEAT ML S R AR EE R0
Table 1 Effects of Fsp27 on the diameter of lipid droplets during the differentiation of preadipocytes

e o I MR FL % ) SRR FLE ()
Ak i A A 3 P ] Ch) Diameter of the largest percentage of the lipid droplets Maximum lipid droplet diameter
Preadipocyte
differentiation time AL NS o RRAL SNESE
Control group Overexpression group Control group Overexpression group
24 0~0.5 0.5~1.0 2.70+0.13b 4.36+0.09a
48 1.0~1.5 1.5~2.0 3.64+0.04b 5.54+0.17a
72 1.5~2.0 2.0~2.5 4.86+0.11b 6.47+0.13a
96 2.0~2.5 2.5~3.0 5.93+0.12b 6.78+0.12a

T B A (Means ) £hR1ER (SE ), FE[R]— 3 BIHR], AT REFR0R 4 AU 22 57 4% (P<0.05)
Note: The data are expressed as Means * standard error (SE). At the same differentiation time, different letters indicate significant differences in

data of each group (P<0.05).

A B
60 50
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S 40 . 40
2 ¥ »Z
ﬁ g 30 g g
£ 20 & 20
10 10
0 ' 0
Fsp27 5 Fsp27 ) !
N 3 D
GV W
Control A ’?\ff “\Q\e‘ Control 4 )‘é?@/ ‘\,@X
o 5 0\‘&‘
C D
30
25
40 . gﬁ 2
P
e ign 30 & § 15
R g g 10
mE 20 s
o
10 0
Fsp27
0 1 P 5 !
Fsp27 3 2 4 3 S
\ 5 »
4 N Control W
W 6 (2 X
5 (53 ot A€
Control 6 )ég'\‘b 6\6\6 7 /é'g,\%“\e
A=534624 hy; B=431b48 hy C=/3ME72 h; D-434L96 h; Fsp27-id £k 4H; Control—Xf HEZH

A-Differentiation for 24 h; B-Differentiation for 48 h; C-Differentiation for 72 h; D-Differentiation for 96 h; Fsp27-Overexpression group; Control—
Control group

B4 35 Fsp27 X ETAEAFMAAE S LT 32 PRS2 T B9 RN
Fig. 4 Effects of Fsp27 on lipid droplet size distribution during preadipocyte differentiation

PR N & KRR H S R B, TERTHEBNG IRV A H B35 X B4 A it D S IR TE 5L
A Ak 24 F1 48 Wiy, 3 FR ik 4 Hh LA Af P 5 K H (P<0.05, ULIKI5B), TAER]THE 40 ft 434k 72 F0
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W Z BT B 25

=
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| @ 3 FiE4] Overexpression group
a a
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SRR AR
Average diameter of

S = N W R~ W

96
BFE] (h) Time

B
s E — 150~ o X HEZH Control group
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S 55 100 -
£EZZ 500 2 Ly
HE N
BEEE o0 Z 2
24 48 72 96

A (h) Time

o XFHEZL Control group

100 @ fup Szt Overexpression group

50

TRIEHAMBEE S ©
Percentage of cells
containing largelipid droplets

72 96
HF17] (h) Time

AP EAR . B-RAE R & RIEHECH . C—% KR MY
B2 105 S TR e O e i R i [ I = 9 A - i N e o 1
Bt 22 53 . (P<0.05)

A-Average diameter of lipid droplets; B-The number of large lipid
droplets in a single cell; C—Percentage of cells containing large lipid
droplets. At the same differentiation time, different letters on the histo-

gram indicated significant differences in data among all groups (P<0.05).

El5 35 Fsp27 X HIAs A4 AE 5 1L L 32 ARG i 22 i 43 4
Fig. 5 Analysis of the effect of Fsp27 on lipid droplets

during the differentiation of preadipocytes

3
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