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Tab.1 Information of sampling for cultivated S. fusiforme

()

2017 11
23

11=<2( 3
2018 4

1.5 mL ( 1 mL 70% ),
;4 °C 12 000 r/min 10 min, )
DNA , ;
0.5% RNA TE , 4°C
12 h, DNA SDS ,
1.2.3 DNA

DNA

E

; Readsl EcoRl (G"AATTC)
Read2  Nlalll (Hinlll, CATG")
DNA , ddRAD
300—500bp  pair-end :
(1) DNAS500 ng, 0.6 U EcoRI (NEB) T, DNA
(NEB) ATP(NEB) EcoRI (
),37°C 3 h, 65°C 1 h;
Nlalll (NEB) Nlalll 37 °C
3 h, 65 °C PCR 30 min
)
, 400—600 bp 3)
Qubit3.0 (Life Technology) DNA
, 34 4) [1lumina TruSeq
DNA

Index

1.2.4

(D) : reads ( )
> reads,
, ddRAD SNP

reads

2) : SNP, FastTree s
1.3
(Carl von Linné) * )
“Sargassum fusiforme” s
5 “Sargassum”
, “fusiforme” S s
13 + (adj)+ + 2
2
2.1 e 2
6 H
C 2

(22.57+2.85)—(56.65+3.09) mm, ,
(2.57+1.34)—(13.47+2.11) mm,
(8.82+0.36)—(27.86+1.23) mm,
(2.50+0.28)—(5.60+0.48) mm,
(8.00+2.49)—(28.24+2.72)  mm,
(43.70+10.00)—(200.80+20.00) mg

5 ’ «
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, 28.57%,
, 19.05%
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7=0.9 21 ;0.9
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Tab.2 Phenotypic parameters and biological characteristics of characteristic big air-bladders of S. fusiforme sampled from Dongtou,
Zhejiang
M my m) (om) mm ey
SF1 56.65+3.09 8.25+2.18 19.58+1.66 4.09+0.37 28.24+2.72 200.80+16.70 4.76
SF2  26.87+5.22 2.57+1.34 10.59+0.75 5.60+0.48 12.69+4.31 113.50+21.88 28.57 :
SF3 22.5742.85 5.16£1.52 8.82+0.36 5.20+0.32 8.00+£2.49 92.50+13.63 :
SF4  24.99+0.93 4.51+0.58 11.60+£0.77 4.90+0.21 8.44+1.01 72.90+5.53 :
SF5  23.22+2.47 0.00 13.82+0.83 5.46+0.15 8.24+1.76 139.20+39.14
SF6  28.73+2.32 5.29+0.67 9.45+0.94 3.09+0.30 12.47+£2.40 51.20+4.83
SF7  26.38+2.14 6.01+1.14 11.23+1.58 2.50+0.28 8.97+1.16 43.70+12.28
SF8  43.49+2.80 0.00 22.16+1.35 4.78+1.33 19.92+3.16 184.70+35.25 19.05
SF9  42.51+4.37 0.00 27.86+1.23 3.30+0.23 13.77+£4.49 126.30+£33.13 ;
SF10  37.08+3.49 0.00 24.81+1.06 3.38+0.38 12.68+1.91 98.20+14.58
SF11  34.90+2.80 0.00 22.36+1.61 4.36+0.48 12.10£2.37 149.10+£32.65
SF12  34.07+4.10 6.13%£1.20 12.50+0.69 4.18+0.18 15.13+1.87 106.40+10.09 19.05 . :
SF13  36.10+4.03 3.80+1.22 13.46+0.68 3.96+0.41 17.53+£3.89 82.50+8.82 : ’ (SF15  SF1
SF14  36.27+1.98 13.47£2.11 10.21+1.15 2.63+0.23 11.07£1.11 51.50+6.59 )
SF15 33.31+2.23 9.41£1.61 10.40+0.67 4.45+0.23 12.30 +0.95 110.60£12.78
SF16  40.17+4.38 9.81£1.12 14.13+1.02 4.30+0.48 15.56+4.15 129.30+16.51 28.57 ) :
SF17  43.29+£7.51 9.584+2.38 12.99+0.93 3.07+0.26 20.02+6.39 97.00+17.75
SFI18 45.5743.26 12.36+£2.46 16.94+2.47 2.87+0.28 14.96£1.69 91.60+10.18
SF19 46.31+4.44 7.70+1.49 16.86£1.12 5.70+0.61 21.26+4.18 166.70+26.70
SF20  45.14£3.24 9.43+1.73 19.19£1.30 4.40+0.26 15.86+1.17 166.50+23.77
SF21 47.68+2.49 8.17+2.03 20.88+1.75 4.11+0.34 18.28+1.97 163.80+11.85
20=<7<3.0 ,21 7 R 2 (SF12 SF13 SF14 SF15) 3 (SF16 SF17
1 (SF2 SF3 SF4 SF5 SF6 SF7) SF18 SF19 SF20 SF21) 4 (SF8 SF9 SF10
2 (SF12  SF13) 3 (SF14  SF15) 4 SF11) 5 (SF1)
(SF16 SF17 SF18 SF19 SF20  SF21) 5 (SF9 6.0=7<8.0 ,21 4 5
SF10 SF11) 6 (SF8) 7 (SF1) 1 (SF2 SF3 SF4 SF5 SF6 SF7 SF12
30<7<4.0 ,21 6 R SF13 SF14 SF15) 2 (SF16 SF17 SF18
1 (SF2 SF3 SF4 SF5 SF6 SF7) SF19 SF20 SF21) 3 (SF8 SF9 SF10
2 (SF12 SF13 SF14 SF15) 3 (SF16 SF17 SF11) 4 (SF1)
SF18 SF19 SF20 SF21) 4 (SF9 SF10 8.0=7<13.0 ,21 3 R
SF11) 5 (SF8) 6 (SF1) 1 (SF2 SF3 SF4 SF5 SF6 SF7 SFI12
4.0<7<6.0 ,21 5 R SF13 SF14  SF15) 2 (SF16 SF17 SF18 SFI19

1 (SF2 SF3 SF4 SF5 SFo

SF7)

SF20 SF21 SF8 SF9 SF10 SF11) 3 (SF1)
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T=25 21 1 2 Tag ;
7=0.9 , T 2.0 3.0 4.0 34 ddRAD
6.0 8.0 13.0 25.0 45% 30% c3y (nonPoly) 225 328,
22.5% 15% 11.25% 6.9%  3.6%, (KMO, 11712 620, 32
Kaiser-Meyer-Olkin) 55% 0% 77.5% 85% (Poly) 167 777, 30 773 677,
88.75% 93.1% 96.4% Kaiser KMO 183
5 ( *x3 ZHEMRRIESEIT
KMO>90% - 85% < KMO < 90% Tab.3  Statistics of polymorphic markers
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85%, «“ ? Marker ( 4, )
Kaiser , Marker R16 R17 RI18 RI9
“ 7 R24 ( , 4), 140 962
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95 15 ,
2.4
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RO6 (SF1) 1 ,
, , 1 1 2
3 3 4
2 RI5 (SF17) R27 4 5 5
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, R04 (SF2) 3, 80% 100%, 86%
, , 2.5 5
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Tab.4 Classification, scientific nomenclature and pattern specification of cultivated S. fusiforme strains

1 Sargassum sphaer-bladder L. D. Lin et M. J. Wu, spp. nov.
2 Sargassum turgidum-bladder L. D. Lin et M. J. Wu, spp. nov.
3 Sargassum wide-cylindrical L. D. Lin et M. J. Wu, spp. nov.
’,’;—.“\
4 Sargassum strictures-cylindrical L. D. Lin et M. J. Wu, spp. nov. & [

5 Sargassum dart-shaped bladder L. D. Lin et M. J. Wu, spp. nov.
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THE DIVERSITY OF CULTIVATED SARGASSUM FUSIFORME STRAINS IN DONGTOU,
ZHEJIANG PROVINCE BY THE COMBINATION OF AIR-BLADDER PHENOTYPE
AND SIMPLIFIED GENOME

LIN Li-Dong', WU Ming-Jiang®
(1. Post-Doctor Workstation of Wenzhou Dongtou District Marine and Fishery Development Research Center, Dongtou, Wenzhou 325700,
China; 2. College of Life and Environmental Science, Wenzhou University, Wenzhou 325035, China)

Abstract Cultivated Sargassum fusiforme population in Dongtou of Zhejiang Province was used as the object of study.
The phenotypic characteristics of cultivated S. fusiforme, including fresh weight, length, stem width, shape, and size of
air-bladder, were examined by principal component analysis. The characteristics big air-bladder from 21 different
phenotypes samples of cultivated S. fusiforme were clustered using the method of cluster analysis, and the phenotypic
strains of cultivated S. fusiforme were classified by the method of quantitative analysis. The phylogenetic tree of 34 S.
fusiforme samples was constructed by simplified genomic analysis. The genetic relationships among cultivated and wild S.
fusiforme samples from China (Dalian of Liaoning and Zhoushan of Zhejiang) and Korea (Lishui) were analyzed. The
genetic strains of cultured S. fusiforme were summarized in the quantitative analysis. Considering 86% total coincidence
rate of phenotypic strains and genetic strains of S. fusiforme, the population of the cultured S. fusiforme in Dongtou could
be divided into 5 strains: Sargassum sphaer-bladder, Sargassum turgidum-bladder, Sargassum wide-cylindrical,
Sargassum strictures-cylindrical, and Sargassum dart-shaped bladder. This study provided a scientific method with
theoretical support to the classification of S. fusiforme strains for in-depth research on the population structure, genetic
relationship, genetic stability, and quality difference of S. fusiforme, as well as the directed selection of high-quality and
high-yield, high tolerance to adversity, high concentration of active substances lines, and other applicable fields.

Key words Sargassum fusiforme; strain diversity; characteristic big air-bladder; simplified genome; joint

analysis



