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Promotion of Sargassum fusiforme polysaccharides on fertility of Drosophila
melanogaster by upregulating expression of fertility related genes
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Abstract: Objective To estimate effects and possible underlying mechanisms of Sargassum fusiforme polysaccharides (SFPS) on
fertility and reproduction, which were oral administered to Drosophila melanogaster. Methods SFPS applied in the following
experiments was extracted using 85 ‘C hot boiled extraction, purified by ethanol precipitation, and removed alginates by calcium
chloride. D. melanogaster were applied as model and fed with four kinds of concentration of SFPS namely control (0%), low (0.033%),
medium (0.167%), and high (0.500%), for 15 d. Effects of SFPS on fertility were assessed by detecting the number of offspring, body
weight, and daily eclosion. Meanwhile, we also determined the expression patterns of fertility and development related genes, such as
Vasa, Achi, Figla (parental generation), and mTOR (filial generation) in different SFPS concentration groups. Results Compared with
control group, fertility of flies was significantly enhanced by feeding with SFPS. Moreover, effect on fertility also further facilitates
weights, eclosion rates, and gender ratios of offspring flies. However, fertility of father and mother flies performed different dose
dependent patterns, and performed best by feeding with low and medium doses of SFPS respectively. The fertility and development
related genes mRNA level significantly increased after continuous feeding with SFPS. After parental feeding of low and high
concentration of SFPS, mTOR expression level of offspring increased significantly, female offspring changed more significantly.
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Conclusion SFPS promotes fertility of D. melanogaster, and which may through upregulating the expression patterns of fertility related
genes. Meanwhile, SFPS also obviously promotes development of offspring, when parents are feeding with SFPS.
Key words: Sargassum fusiforme polysaccharides; Drosophila melanogaster, fertility; gRT-PCR; Vasa; Achi; Figla; mTOR
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Table 1 Genes and specific primers

A 519)¥%) (5°-3)

Vasa EM54%  ACGAGTGCATTACCAGAGGC
S H514) ATGCCAATGGCGACGAAAAC

Achi EM54%  CACTTCGGCTGGCAATAATC
1514  ACCTCGTCCGCCTGTAGATT

rioLa B M54 CCTATTTCGCCAACGCCATG
RIa514  GTTGTCGTCGTCTCCATTTG

mTor - M54 GCAGTTGTTTGTAGGCGGAG
5% TGGTCGTCACATTGCTGCTG

RP49 EM514%  CCCTCTTCCAGCCATCGTTC
514  CCACCGATCCAGACGGAGTA
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TERIASE (0.033%) A A iy inds K, 2 19%,
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F&2 SFPS XflftE FREEBHIFM (X £5,n=3)
Table 2 Effect of SFPS on offspring quantity of female D. melanogaster ( X £s, n = 3)

4151 WIE % M A iR ETP5N I e L 451 Bl
if e 0 97.00+4.58 89.67+7.57 1.0940.14 186.67+5.69
SFPS 0.033 131.83+8.89" 113.33+551" 1.1640.05 245.17+13.77"
0.167 126.33+9.45" 102.83+16.00 1.26+0.15" 229.17+7.69
0.500 81.66+2.52" 70.83+10.13" 1.174+0.19 152.50+9.53"

XA TP<0.05, FIH
“P < 0.05 vs control group, same as below
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Table 3 Effect of SEPS on offspring weight of female D.
melanogaster (X £s, n = 3)

A wepEEe  MEMEETR/mg TEVEAA T 5/ mg
X R 0 7.5340.42 6.0440.74
SFPS 0.033 9.194+0.82" 7.194+0.82"
0.167 9.60+1.09" 6.46+0.95
0.500 8.92+1.21" 7.1240.84"
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1 SFPSIRERIERE, FLAMELHH (A) URERLYHE (B) BRPUE(X £s,n=3)
Fig. 1 When mother flies fed with SFPS, number of everyday eclosion for F1 female (A) and male (B) D. melanogaster

generation (X £s,n=3)
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F*4 SFPS ifEte FHEERIFM (X £5,n=3)
Table 4 Effect of SFPS on offspring quantity of male D. melanogaster ( X £s, n = 3)

5 W% PRI HEPE R I L1 Bl
o} 1 0 97.00+4.58 89.67+7.57 1.094+0.14 186.67+5.69
SFPS 0.033 84.50+6.73" 91.67+11.68 0.93+0.06" 176.17+18.00
0.167 114.83+11.09 110.67£14.29" 1.06+0.14 225.504+5.27"
0.500 109.00410.82" 92.17+7.32 1.1940.17 201.17410.30"
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Table 5 Effect of SFPS on offspring weight of male D.
melanogaster ( X £s, n = 3)

M REE% MEMER R/ mg  HEMEAA U E/mg
S0 7.5340.42 6.04+0.74
SEps  0.033 8.774+0.58" 6.2440.46
0.167 9.50+0.99" 7.5940.98"
0.500 9.524+0.85" 7.324+0.59"
B —— X
30 —i%- SFPS 0.033%
I —— SFPS 0.167%
=& - SFPS 0.500%
A
x
g
14
I{ L 1 1 ] 1 I

1 LI
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B2 SFPSIERRXARIERE, F1ARURLHE (A LUREELHSHE (B) SFXPLE (X£s5,n=3)
Fig. 2 When father flies fed with SFPS, number of everyday eclosion for F1 female (A) and male (B) D. melanogaster

generation (X s, n = 3)
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3 SFPS R4 E% FHHFXEE Achi (A). Figla (B) #1Vase (C) BIZME ( X £s,n=3)
Fig. 3 Effects of SFPS on reproductive associated genes, Achi (A), Figla (B) and Vasa (C) of D. melanogaster ( X £s, n = 3)
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4 SFPS 3t FRMEM (A FIFREEMS (B) mTOR EEMEM (X +s,n=3)
Fig. 4 Expression levels of mMTOR mRNA in female offspring (A) and male offspring (B), when father and mother flies fed

with different doses of SFPS ( X +s, n =3)

4 e

M P BRI ET B, 0B
F @ HNACHE RN BATRRY, MRk
EBEPEM PO HLIE. e 57 S o™,
B AN S TR AR, AH 3 DR A% 1)
T O HA. Fik, JFREE T 2 N E
WEA S BRI RFAE, BRI &5 s . SFPS
M — R E IR, FEFEWETRK
U SFPS Jm ik 45 p53 Jk K IA T A HEPUI IR M 1
AP, i H SFPS A s Pk 5 He iR A
8¢ XL 3 1 22 208 ) A O L AR R R T I R
ZE KA IR 20 15 (K K 32 SFPS 21 43 HAT i B E i 3%,
FR4 N B 2k S s 7 S 1, a6 T
SFPS 122 4 VEVEAS F1 55 H 22 BF S0 AT W, A5zt
WIHT SFPS X AE B RESI I sgm o R RIS S g 2
B IRALTS SUHEMWT . JER A5 N ISHE AR S

At IR B DREEOL A, P LA R SR e A
oA, e SFPS, PR RS AT
KA KRG 150 I mT Be IR 43 FHL

M SFPS RE 3t i Hh B o A4S i (1) A2 7 e
F LR R BRAS o SR, SFPS S ifl ik R iy
VR MAEAEAN R I AR . AR 4 NIR
B SzI b, IR SFPS SREAS Sl A= 5 11 i)
TEEVE T B, BEAS SFPS WALk BT, FEA
SRR ATE ) HZ T (R 3), X GIAEFHL
FEIK Achi. Figla Al Vasa (3R iA#+0v4 (K
3). TGIF Kk it Achi J&— P Z4BH L N
I RIS AR T 0 M R E S R R, AR
TR A A R R RS OB HT s Figla 28R
FEORAMRE , A RR B B OCIbRId 2
1M Vasa D) SRb A= T 40 i bm i R A i £
SFPS I fig H Bzl Al B I A 7 & B A OCSEA, 4



“¥ssgatz Drug Evaluation Research 25 39% #6#] 2016412 A

*031e

Achi. Vasa fl Figla ¢k K N, Emtk iR &
R T 0 ) b, B 4 i BEAS R R R B RE DD
A, R AR WIS SFPS, A5 KL+
AR AMA K T R AR AR R EL ) SFPS 47
e E AR E. AW, PIBK/IAKUMTOR 15
SIS MRS ALK, LR 2 D) A
WS SR A IR R BE (K SFPS J, AR
U mTOR AR 7K -3 1 T i, 11 ARMERE AR £k
oM. ARSI K IE SFPS &, HiAR
SR PR L A9 A 52 380 25 i), ARAH SCAHL AT AS
THERE. ATUERY], RE RS AR R 4 2
TR 2= B VIA G, HEMIMEAT SFPS 5l BEXT
LB PR N B VN Wela o = AL P 1 P = % N ] I
SEMSRARH AR R G A7, AR N AE LT 1
HE— BT

Zr EPTR, AU R EGASE B9 Bk
JRSE ) SFPS, DA S b i Ay, Ak
WRE SFPS BHATALBR . 45 K0, MK SE SFPS
3 S0 I R SR 1) 2 A B R A
o ASWFST A3 Nk SFPS HINEPEWT ST B9 5 R 2 ik
fit, Jf4 SFPS T R AR ALK 3 .

S 3Rk

[11 5k, xUEE. ERSERPTRPEE [3]. R
7%, 2002, 9(23): 67-69.

[21 M, ks, ERSE 2 B A SN TR 1 T A LA
FIDLHIIREST [3]. Fheey, 2003, 34(12): 1111-1114.

[3] Wang W, Lu J B, Wang C, et al. Effects of Sargassum
fusiforme polysaccharides on antioxidant activities and
intestinal functions in mice [J]. Int J Biol Macromol,
2013, 58(1): 127-132.

[4] Wu M J, Wu Y, Qu M, et al. Evaluation of antioxidant
activities of water-soluble polysaccharides from brown
alga Hizikia fusiformis [J]. Int J Biol Macromol, 2013,
56(3): 28-33.

[5] Zhou J, Hu N, Wu Y L, et al. Preliminary studies on the
chemical characterization and antioxidant properties of
acidic polysaccharides from Sargassum fusiforme [J]. J
Zhejiang Univ Sci B, 2008, 9(1): 721-727.

[6] Chen X M, Nie W J, Yu G Q, et al. Antitumor and
immunomodulatory activity of polysaccharides from
Sargassum fusiforme [J]. Food Chem Toxicol, 2012a,
50(1): 695-700.

[7] Chen X M, Nie W J, Yu G Q, et al. A polysaccharide from
Sargassum fusiforme protects against immunosuppression

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

in cyclophosphamide-treated mice [J]. Carbohyd polym,
2012b, 90(2): 1114-1119.
AIGERE, R, BRNRE, AE. WA UL BRI
PFREEE [J]. K2R, 2011, 37(2):103-104.
FHRGH, R W, RN, AR, SRS BT BRI
TEMF [J]. &l DR, 2011, 4: 272-274.
Ferreira C, Sousa M, Rabaca A, et al. Impact of
metformin on male reproduction [J]. Curr Pharm Des,
2015, 21(25): 3621-3633.
Alves M G, Martins A D, Vaz C V, et al. Metformin and
male reproduction: effects on Sertoli cell metabolism [J].
Br J Pharmacol, 2014, 171(4): 1033-1042. Doi: 10.1111/
bph.12522.
MrE4, 4p&fe, E24, 55 vasa JERITHITEERE [J].
FeE 2k, 2010, 45(4): 173-180.
SRMEA. RNAI 25 %K Z5t BmNPV IHTHE K K Z ks an
MR EAHSCHER Achi THEEIIANSE [D]. R J5JHK
%, 2012.
£ ONE R SR G F 44 A WT1, DMC1 2 [A]
FE G0 B R L R AE ST [D]. Brea: bR
K2, 2015.
AR, RBR, ik, 2 mTOR XHE 5 id Kk i
WAFFEkRE [J]. HhIE E e, 2010, 46(1): 57-60.
2 i, Gk H, RV HPLC e mise Sis s
BEI AL AL [J]. mUMBLRLEF], 2015, 35(7): 49-51.
BT, TR, Tk B, AR RS R R 2
WEPEMET TR [J]. TR RN, 2014(4): 487-491.
RS, SRR, BRI ARAR T R T AR MEE S
B [J]. [FBRA2E4R, 2008, 29(2): 53-54.
Matzkin L M, Johnson S, Paight C, et al. Dietary protein
and sugar differentially affect development and metabolic
pools in ecologically diverse drosophila [J]. J Nutr, 2011,
141(6): 1127-1133.
FFEM, miE, KI5, & SFPS Hulis/EH 23 LAE
HPLHEIATST [ b EiEE254), 2004, 4: 7-10.
M, w5, fL B, A5 SFPS X R 40 P53 Ak
BRI A RIEI R [0, WS/RIE R R A4 B
*#hf, 2001, 17: 1-3.
R, BEE, T, 55 SFPS R A H X
HepG2 41 Jitd ()Ml /E A [J]. b [Eg ¥ 2454, 2005,
24(1): 20-22.
FEOL, HBEEZ, FE, & SFPS X i ML IR K i
i g A PTEAC DI RE R [J). Hh A 254, 2008,
27: 13-15.
Fl/NSE, 6, K, 5. SFPS X H0, 5 2 B
NPT E R & PISK Sl [J]. e
Hi [ 2%411), 2009, 27: 1506-1508.





