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WE: UV kg 20 B REEDE T LW ERENREAD F ek g
B, TRMET - MNEETHETHRERAGAFALLEHEBAC) X E, £FE T,
ZXEAE I8 AT, WAFBEFEH KA 115kb, BEHE 657 ey £ W 4. £ A
VM ME D Y MR 4 5 M B9 AT I8 FRML-1488 &y J7 7| o 4R 41 ff & BAC S, # & 4P
BAC 7 [#. BAHL3k# — 5w & (638-C12), i i Roche454 % — Rl FF & #4705, I
ZAEBFFNY . TEMAF, TH2ZBAC T B HNFBKY 899 bp. %
F P AL T 4 3 418 Scaffold285 £, ki F 7R K 224%. FAIAMERE T,
T M TR R AR 0 FRML-1488 89 Fis 77 78 K & B0 1% T UL & Copia 3 %% 5 3 JE F %
FAFH . #MBAC 7w % 638-CI2 FHEN A BT G U L &Ry b7 s KA X
AHR R BAC X H WA A & 7 7 B AL o 8 ok B R, A BT A
e 6 0 45 A B 48 BOVE B e AL B AR AT

KERIA: A MR T, AE AT LGB BAC) XE; 4 THFIE; BREE®

FESES:S917.3

— S B A W TR AR O S A B A
W B BLAR ME . MEPE N RAAEY, X ARG AR
7] 5 55 4 ) 1B W A A R A M v iy S Y
XY 8 ZW P | P %€ & 4t . Bachtrog 55 1A O H
A5 A ) T 1 ) 23 S eh U RV iR E
AR UV IR e Rg . i, k=
(Ectocarpus sp.) 1 UV P 5| e 58 R 4t K 1 Ak 55 A
FEP B R Y 24 . Ahmed 455 Fi| H 85 5k
oz, WL RE T Kz Pk E X (sex-
determining region, SDR) & 14 5l #H G HE K, B Y
ME . HEPE Bl Tk s DXCOR/VAEARL (2958 1 Mbp), HLH
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ERFRERRD: A

AR EERRKEN S Z —, HRH S Z X
N A] A A T A LR G {8 R X (pseudoauto-
somal region, PAR), Z({fi M\IE & kL 43 9F U Al
VAR, kT R R LME L HERC A Z R
B AR K S — I (sexual dimorphism) [ 3 %
Jr R

&% (Saccharina japonica) % ¥ %: 1] (Phaeo-
phyta) 1 77 H (Laminariales) 5 8 %2 ) £ 55 ) F
‘B HEA WA I AR W AT Y RSk =
—HEM UV MR e R, gl i b B A
T ILEIL AR R, 4 HAR RN 5~
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53 XUME &, A MRS T AN N T3 G R (BAC) SO B e 57 23 T Fr e AR L 26 R 9 181 6 SE e 5 7 91 673

8um), HIFLAREETH MR T ZH
1A ERZA AR A, RENIESFUE, T
B, M ERR KR (11~22 ypm)™; TR
PR B AR A XA UV PR R X
R e B B B ST, WK B T T AR
RUVEIE WAy st 4% 5Ll . H R b Ak, 7R A 5
PUEH™ | He s 2] P S Bt il 1, O ok 31— st
559 A7 TE AR AR DG Y 4 AR g e, (B
T O3] ke L A LA B e i) e €0 4R S A 55 ]
AR DRAT) AN IR o Gu 51 A H 7 5 5 52 5[]
(inter-simple sequence repeat, ISSR) fY ¥ 34 £ K H
T i ME TIC 4 5 R 3 — A 4 F bR id FRML-
1488, Ff F| FH ¢ ) I 437 24 32 (fluorescence in situ
hybridization, FISH) 45 A , 4 & {57 T 165 47 HE Aic
R R N 7 N ST o N AR R % NI W WY 11
e {55, AW FRML-1488 J2: i 5 Mff i 1~ 14
AR 5o F AR . I, bR
Ji FEL f8y 5 DAL A R 5 T8 7 1 44 001 8 20 A 5 98 1
AKX,

BAE A T2 bR 10 77 51 48 2R 1 77 1) ik 1R 20 4
WS B, RARTRARLZE R, T, AFRM
ATV Y M TR Y 40 BN T3 (1 4 (bacterial
artificial chromosome, BAC) %t [H 41 3¢ & , VA
FRML-1488 Jy #£ 41, §ifi 1% 21| # 17 i FRML-1488
FRic e 8 i BAC SE ke, JF X H it 47 2 9 20 i o
45 SR WY T AL A 14 A M TRC 1K BAC SCIE AT ]
T PR A g K H BRI B B s R,
J5 S8 1 T D) o s ML AR LR R ) B € 1K 23 Al
SRS B E SR

1 MRS T

1.1 SCIG#t R

AR S5 T FH 00 T M TC AR O PR B &R
P O 4 38 1Y J7 1 A B R AR R . AR IR R (17
1)°C., JEFM 121 : 12DO/IE) . JEHEEREE 30 umol
photons/(m’-s) 55, T PES ;3% 3" th 5 5%,
B2 A1 SR
1.2 BAC XEHEFRERN

WS TE PRI S5 AT AR BT AR 1 R
i MEFC 71K 25 g, 3% % BIO S & T Inc. (Montreal,
Canada) 4 # 3L K 41 BAC U, B e H o5k
B = H LR AL A (CTAB) ¥ 42 HOE Y I e 7 A it
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K 41 & DNAMYs 2 J5 4 1] Hind 135 43 i 1) 5 [
4 DNA Jf 5¢ 4= i V) 24k pIndioBAC-5 (Epicentre,
USA), H T, 3% 08 (Invitrogen, USA) 4B Y1 J5 114
Hm= 58k EH:,; 1 uL #4879, A
20 uL K FF i (Escherichia coli)y DH10B J&&=3% 25 4
Jfd (Invitrogen, USA), 7K I #i¥% 30 min, H Bio-
Rad ML (T LT e fb .

TERG AL IS 2 S A0, SZEDIA 1 mL
LB 5L, T37°CEHKiFH 2h, HE KR
Ja W W% T & 12,5 pg/mL & FE . 50 pg/mL
[ 5-V5 -4-5H -3-M5| Wk > ZLBE H (X-Gal) 1 25 pg/mL
SR 3E-B-D-i AL FUBE T (IPTG) 19 LB [ {415 5%
|, 37°CHi 9% 16~18 h, X LB e I AU B 7%
AT ARG, PR SR, FALPkE 10 4>
BAC FHPE s, 40l 45 Fh T LB WA 15 57 3 (3%
125 pgmL {Em R ), 37 CRFH, &I
BAC Jit A5 i Not 1 BRI B 5E 4 B U1, R K
% HL UK (PFGE) Rl 4 A B Be K B, 6 i35
BAC SCE 48t M SE A B 55 3

PR 5 v BE TR V% T A 60 uL vK 7R LB
WS AL 384 AL IR R, Y. Wb T,
BT 37°C 5537 16~18 h, F—80 °C ALK VKA b
PRAF 57 B VY METRC K BAC S .

1.3 & BrEREM BAC = ETFE SN F

MR 6 8 09 9 e G R 4 S 1 A Il
FRML-1488 (/741 (GenBank &35 : JX556866)"
¥ 11 PCR 5] 4 1488-F1 il 1488-R1(% 1), i ik
BAC 3R, B 384 flfLAR I —2F (HI 192 L)
WA RIR AW E BAC —40t, 3 12h 5
HEAT B PCR DA E SCHE o 25 pL W iR R A&
12.5 uL K # 2xTag PCR MasterMix [0.1 U/uL Tag
Polymerase, 500 pmol/L dNTP., 20 mmol/L Tris-
HCI (pH 8.3). 100 mmol/L KCI, 3 mmol/L MgCl,],
10 umol/L 1 I . FHEGI# 4 0.5 uL, 1 uL H
YE R DNA L& 10.5 uL #B4f H,0, ¥ HFL ¥
f45 94 °C TAE M 3 min, HILEH LR 94 °C AL
45s, 578 61°C iRk 45s, 72°C %EfHi 1.5 min [
P AT 30 MEH, 72 °C IEAH 10 min, #3545
JRAE 1.0% B IEAS B GERE b HEATHLUK , BERC AR
HEAT SR SH R

#r PCR ™ W i LUK A6 DU A H 9 7 1 2%
% — G e T AE S AT L B 4 RIS HE )
P, 15 Al R B 51 9 P 61T TR PCR,
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674 KopE o R 45 4

x1 AARPEANSIIREFT
Tab.1 Nucleotide sequence of primers employed in the present study
ElE] FFHI(NSF3) R KIREE/PC PR N op

primer nucleotide sequence from 5’ to 3’ annealing temperature size of amplified product

BACHL[&Fi%E screening of BAC clones

1488-F1 TATGGTATCAGACTTGTCGCTTCA 60.8 974
1488-R1 AGGGGGGAGGGTGTTGAA

BACTE% 52 PCR amplification for BAC identification

1488-F AGAGAGAGAGAGAGAGGATGCCTGCTTGTTGT 61.0 1488

1488-R AGAGAGAGAGAGAGAGGGCGCCATTTCCT

ContiglEIFBFFIITEE  cloning of gaps between Contigs

Contig4-10F AGCCCAACGGACTACGATGT 55.1 177
Contigd-10R TGGAGGTACTGGATAGAGAGAC

Contig8-1F TGGGACTTGCCTCATTCT 61.5 361
Contig8-1R GTGGTAGGGTTGCTGGAT

Contigl10-6F GCCAATAGCCTTCGTGAGA 63.0 2246
Contigl0-6R CTGAGACGCCCTGAACCA

Contig6-8F AGTAGGTGTCCTGCTTGCGCT 58.9 273
Contig6-8R TCAACGAACATGGCGACCTCA

Contigl-2F ACGAAAGTTGACCCTTTACTGGCTGT 55 195
Contigl-2R TCGGAGAAGGAGATCGTAGATAGTTC

Contig2-5F CGAGGGACGGTGGTAAGA 55 214
Contig2-5R AAACGTGCGAAATTGCTG

Contig5-7F ACTTTCCTCCTTACTTCTTGC 54.9 315
Contig5-7R GATTCGGTGGTGGGTGAT

Contig7-3F AAGCGTGGATGAAAGGAC 55 875
Contig7-3R GTGACTTGACCACCTTGC

Contig3-9F ACGCAGCATACCTGTTATACTCGAC 55 114
Contig3-9R TCGTTGCATGCGTCACCTACACTAC

Contig6/FFHIHIE PCR amplification for Contig6 calibration

12F AATAGACAGCCACGCCAGAG 59 555
12R TCGCAGCCACCAAGGAAA

23F GCACGGGTCTACCAAGCA 58 887
3R CGATTCATCAACGGTCAGC

34F CCCTCCCGAATCTCATCAC 39 706
34R GCCGCCGACTAAATCCCT
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54 XIMETR, A5 T MERC T Al PN U i (BAC) SO 2 B Re 53 43 TR 10 4 1 hk (R 1) P& 67 e B 5 )7 31 675

T AR PCR A IR LA H A A5 BT X
Jof B B8 FL B Ay 9 358 3 ) SR

¥ 05 1 51 % A 47 FRML-1488 /751 1) BAC
PR v ik b mg Oy BRI B A BR A |, ]
i FH 514 (T7 Promoter Primer: 5'-TAATACGACT
CACTATAGGG-3'#l pIndigoBAC-5 RP-2 Primers:
5'-TACGCCAAGCTATTTAGGTGAGA-3") i#i i
ABI [ 3730XL I Fp {SCHE AT A g 0 P> LS AIE 94
J& Al &5 — A% /5 1% Roche 454 Genome Sequen-
cer FLX #A7I1JF

1.4 Contig [8] /7 (gap) F 5 89 72 P& & BAC &
BE B 51 43 4

{85 FH Newbler {4 % I 7y 52 80 k47 $F 42 )5
345 BAC 7¢ % 638-C12 /iy 10 4% Contig J¥ 51 . R
o A B A B R TS ik T PCR Y1
SR (BRI AA 22 SRR 17 4 BAC SERE TR e, 514
W 1), F PCR Wik 2= Lig/E TAY TRA
RS | DU AR AR [ B P 50, JF F THf ez Al
JHNCBI 19 Vec Screen (https://www.ncbi.nlm.nih.gov/
tools/vecscreen/) ZBREAR T F . AR 1l A 4
FIHEZR 254, FI AT 1BS 1.0"Y F1 MapChart 2.32!"
BAEXT BACTFE 638-C12 [ A BP9 #1714
R ) 26 . RepeatMasker (http://www.
repeatmasker.org/) 1E 28 4K 14 % BAC 78 B 1% 3 A H
B TEE YS9, i1 Blastn (https:/blast.
ncbi.nlm.nih.gov/Blast.cgi) 7 £k 3% {4 i 17 ¥ 51 AH {1
PE X 73 #T o

2 gEH

2.1 SEHHERLF A BAC XERMEFREEN

DA EE AL K 77 00 T 5 M TC AR v R R o
KR4 DNA, 2 Hind I %843 B4 JF % 4 & 2%
& pIndioBAC-5 (K/NZ) 7kb) |, i E KR
Ji KT T 5 AR A5 43 450 A sa b, Bl ARUE KB
BER/NT 5%,

A 1 9 T M TS R ) BAC SCFE A, dE
FA53 B M BAC T8 [ 31 872 4> (38483 He bl , %
5 601~683). A T Kzl BAC SCHEEHH A R Bt i
KO/NFIE 4 Fe B A 3 b, BEFLBRER 10 4~ BAC
e, REUFR DNA 32 Not 1 WV 5, A
PFGE #:ll, 253 B7x, 1% BAC SCEHA R B
PR 115kb, FHEEEAKT 10% (K 1), ET

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

1 2 3

4 5 6 7 8 910 11 M
kb

— 1455

— 485
— 233

— 9.42

— 6.55

— 4.36

1 SBHME Tk BAC REEFEANH A/
Bk oo 377 B8 Sk A€ )

Pkl 1~10. BEALHEE ) 10 A~ BAC 5 B [f) DNA £ Not | B8 V)5 1
Jok o 37 B e LUK s VKTE 11 4 E XTI JKGE ML A Ladder PFG 73
F & AR (New England Biolabs)

Fig. 1 Pulsed-field gel electrophoresis (PFGE) of
selected BAC clones from the constructed BAC library of

the S. japonica female gametophytes

Lanes 1-10. Not | -digested DNA of BAC clones randomly selected
from the BAC library of S. japonica female gametophytes; lanes 11. con-
trol with H,O instead of BAC clone DNA; lane M. A Ladder PFG marker
(New England Biolabs)

Vgl E K (4 R R 2 K /IN2 R 545 Mb (Ye 451),
UL % BAC SCPE R 25 5 7] DA 35 6.57 fi%
Mg B . Kl 25 430 N=Ln(1-p)/Ln(1-
AP TERRI, O SCPE R s ST — A 3
IR ) ABE 2% R 99.86%; IZ /s, N A A4 S
ST S SRR, p R AT — e R B T R R S
R FERE R B B2 RN A M L R KN

2.2 LS FRML-1488 [F %) ¥R 1 7% 1% BAC
X

Gu %11 ] H ISSR-PCR #7735 3R 15 1 1 47
W TR - 4 4 S 4% i FRMIL-1488, I 1 Ji] FISH 4%
AR L A il R TR 1 Ak B
TR UMb TR R b e B L R T A B A
FE, LRIELTF RN, R FRML-
1488 HYEFNI%IS 14 1488-F1 Fil 1488-R1(F£ 1), i
i BAC CE (K1 2), & EHrix it 5|4 1488-F F
1488-R(FE 1), X fifi 1k FI| #4) 5o e A7 47 386 I g LA
YE, BEREIR, M 44 BAC R REY 1S
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M 1 2 3 4 5 6 7 8 910 M I1 12 13 14 15 16 17 18 19 20 21 M
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2000
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M 22 23 24 25 26 27 28 29 30 31 32 33 34 M 35 36 37 38 39 40 41 42 43
bp

2000
1000

500

250
100

2 EFETHER FAFSARIC FRML-1488 55 BAC 72 [ H 1f 1%
VKT8 M. D2000 f] DNA 43 F il s VK3 128 AR B WK 2. 5149 1488-F1 I 1488-R1 175 i 7 B e 7 44 5 [K 41 ™ 43 9 FH vk 3 R, vkl
3~10. 514 1488-F1 Al 1488-R1 £ 384 fi FLAR AR i) — it PR i ik s  Jk3E 23~43. 514 1488-F1 Al 1488-R1 7 384 LA £ [ — 2t ith e i ik
Fig.2 Screening of BAC clones containing the female-related marker FRML-1488 from
the constructed BAC library of S. japonica

Lane M. D2000 Ladder marker; lane 1: control with H,O; lane 2. positive control with genome of S. japonica gametophytes; lanes 3-10. landscape

screening of secondary pools with primer set 1488-F1/1488-R1; lanes 23-43. portrait screening of secondary pools with primer set 1488-F1/1488-R1

2 H BT KN & (K] 3), XL BAC wfE 57

R 638-C12, 641-K8., 653-Bl fil 653-1-B3, Fifi
bp HLPk % BAC Ta [ 638-C12, 3537 )5 4 PCR K iIF

A B EE, 25 B AR A w7 ol T

23 S FAETH S MERIC FRML-1488 1Y

2000 BAC REFFI5HT
:lso?o F] F Roche 454 55 — ARl ¥ - &5 % BAC 7%
250 W 638-C12 HEAT ¥ 51 0 Hr . A4 13 889 i %K

(read), B ILECF-IHK 477 bp, f#i H] Newbler 4k

B3 &HHMFS BAC %M PCR =8 K E PEX e e RO AT B . BB RIA S A F) 10 &
VKIE M. D2000 45k 7y 7 & UK 1L A, UkiE 2~5. & T Cont1gf?§lJ, T K BN 8.6 kb; 2 K1Y
FRML-1488 & (& /> 1 fifi i 2| f) BAC 7 [ Contig J Contig] | % 204 Kb(F 4). % Blastn I
XF, BT METC 1A FE 5 M AR i FRML-1488
1 F BN 53T Contig7 (1 3", #5453 T Contig3

Fig.3 Electrophorosis of amplified products of
the screened BAC clones containing the target sequence

from the constructed BAC library of S. japonica

Lane M. D2000 DNA marker; lane 1. control with H,O as templet; lanes E/‘J 5% }Jﬁﬂ_‘% COIltlg3 TL AL :J: COIltlg7 E/J ‘F {]f
2-5. screened BAC clones based on FRML-1488 sequence F-id ﬁj{yﬂﬁ WY T it Contig4 il Contig9 IR AR
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538 XUME &, A MRS T AN N T3 G R (BAC) SO B e 57 23 T Fr e AR L 26 R 9 181 6 SE e 5 7 91 677

B K% length AR BE WS . Bt A Blast FbX, &% BAC
) L mamberofrends 3000 g SRR 10 4 Contig /¥ A4 A5 T R 41
1 2 500 ;3 Scaffold285 ) % 75 245~161 125 bp FY fi% 3 2 [i]

| 2000% (1 5-a), X% Contig (IFFH 4. 10, 6. 8. 1.

E 2.5, 7. 3F9,

11708 Fv B3 HE 3[R 4 Scaffold285 (9 5 91, &

11000 PLIX 10 2k Contig [M]fF7E 9 AMAIFG (gap); RIS, #E

1 500 %% Scaffold285 H & 18 & % Contig6 ' 237~490 bp.

o ﬁ 847~1 321 bp M 1707~2 023 bp Fr %t I F51 . Ky

123456728910 T iE—2P 58 % BAC SLRE R A R BUTP S, AR

Contig P& Contig I 75 g 77 3 [H A HE 42 vh 19 7 & (K] 5-a)

4 BAC F[£ 638-C12 il F B EHHE S Contig By L EATRT A A R I 519 (% 1) #E4T PCR
KESEHRITE P3O (K 5-b). T AT, KRR T

Fig.4 Distribution of the length and reads of the 114~2 246 bp B H 1YY ¥ %1, 3] 1 It Contig

assembled Contigs from the sequenced BAC clone 638-C12 HEF 19 1E 10 M M gy 3L IR 40 Scaffold2852H 2 1) v

Scaffold285 M 1 2 3 4 5 6 7 p 9 10 M
(388 229 bp) .
M P

2000
1000
500
250
100

1984331 | | comtes

}gg’ gg’g | Contigl0 11 12 13 14 15 16 17 18 19 20 21 M

130 001 ), Conties bp

130826 7K conts

127115 _ Contigl

127 0934 B ™ Contig2

108 015 ¢ 2000

108 003 //M\"* Contigs 1000

lgé gi}ui ' Contig7 2(5)8

95563 4| |1 . 250

77 5544 | Contig3

;g g:z: Contig9

(a) (b)

5 BAC 7EPZ 638-C12 % Contig 7E/8 & FE HIESR 285 P E REE (a) 0
Contig6 3§43 551 & Contig (BB 75189 PCR 31 = 4188 ;K & (b)
¥kiE M. D2000 ] DNA 4> T-Fx#fE; Kki& 1 1 2. 514 Contigd-10F/R [f) PCR 455 k& 3 1 4. 5|4 Contigl0-6F/R ] PCR 45 ¥kiE 5 #1 6.
5|4 Contig6-8F/R [ PCR 453; ¥iki& 7 M1 8. 54 Contig8-1F/R ) PCR £5 5L JkiE 10 A1 11. 514 Contigl-2F/R ff] PCR 454 ki& 12 A1 13. 5]
#) Contig2-5F/R ] PCR 45 5. ¥k i 14 A1 15. 5] 4 Contig5-7F/R ) PCR 45 5, ¥ki& 16 Al 17. 51 #) Contig7-3F/R ff] PCR &5 5, ykiE 18 Al
19. 514 Contig3-9F/R ff] PCR 455 ¥ki 21~23. 73 %1951 Contigl2F/R. Contig23F/R F1 Contig34F/R [#] PCR 45 5H; k& 9 A1 20. %5 (4 &
Fig. 5 Schematic location of Contigs assembled from the sequenced BAC clone 638-C12 in
the Scaffold 285 of S. japonica (a), and electrophoresis of amplified products to complete the sequences of
Contig6 and the gaps between Contigs (b)

Lane M. D2000 Ladder marker; lanes 1 and 2. PCR detection of primer set Contig4-10F/R; lanes 3 and 4. PCR detection of primer set Contigl10-6F/R;
lanes 5 and 6. PCR detection of primer set Contig6-8F/R; lanes 7 and 8. PCR detection of primer set Contig8-1F/R; lanes 10 and 11. PCR detection of
primer set Contigl-2F/R; lanes 12 and 13. PCR detection of primer set Contig2-5F/R; lanes 14 and 15. PCR detection of primer set Contig5-7F/R; lanes
16 and 17. PCR detection of primer set Contig7-3F/R; lanes 18 and 19. PCR detection of primer set Contig3-9F/R; lanes 21-23. PCR products with the
primer sets, Contigl2F/R, Contig23F/R and Contig34F/R, respectively; lanes 9 and 20. control with H,O
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Ko 45 %

WPk PN Hras SR IR 1A B R ZH 1Y Scaffold-
285 H1 it /b Contig6 H' 237~490 bp. 847~1 321 bp
K 1707~2 023 bp Fr XF v 1 ¥ 1) 5

5 P3R4 e b 7 5 AT 21 3%, 15 3 BAC sl
638-C12 K 7 86 998 bp 1Y 52 4 DNA J¥° %1 (14 6),

# 104> Contig ‘B (5 Scaffold285 ¥ 41| i K FE 1) 22.4%.,

» 3 3
A *o%’q;@J sSQ go\ Q_So
NS & ¢ 9 SO
e S & ,b ; ,\ ; 5 Q§ ¥ "
Ov QO§J &9@ Q‘b ({O’ >/ Q,\' &\\
1 &R BN R e & 25000
| i / | ﬁ/ _i fl | |
| i |
gapl gap2 gap3 gap4
A A - A
Cont1g4 ContlglO Cont1g6 Contig8 0\“’
&
i D
25000 & Nad 50 000
| fl | | |
I | |
gap5
A
h S
Contigl Contig2
& <® - o s \“%% e
e &E RS e N
50000 & RSO EON & 75000
| 11 11 L { |
| g1 11 /R |
gap6 gap7 gap8
A A A
h 4 A 4
Contig5 Contig7
N
<
75 000 Nat 86 998
| | fl
| !
gap9
h H_}
Contig3 Contig9

£ 6 BAC 32f% 638-C12 i \ F ER - 5 04938 (&1 3%
Fig. 6 Physical map of the sequence of inserted fragment in BAC clone 638-C12

ffi H] RepeatMasker %I BAC 77 % 638-C12 I
DNA J¥ 5 i A7 e & 53 A, 45 R W7k, Contig6
HAETE Copia 1% %% 55 % )% F (retrotransposon), Ul
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Construction of a bacterial artificial chromosome (BAC) library of the female
gametophytes of Saccharina japonica and map cloning and sequencing of
genes neighboring with a female-specific marker FRML-1488

LIU Pengfei', GU Jungang', BI Yanhui >, ZHOU Zhigang >

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: UV sex-chromosome system exhibits unique evolution and genetic features during the haploid stage of
the life cycle in some algae and bryophytes. In this study, a bacterial artificial chromosome (BAC) library was con-
structed from the female gametophytes of Saccharina japonica. The library, contained a total of 31 872 BAC
clones with an average insert size of 115 kb as revealed by pulsed-field gel electrophoresis. It covered 6.57-fold of
the estimated haploid genome equivalents. To evaluate the quality of this library, one pair of primers was designed
on the basis a female-specific marker FRML-1488 to screen positive BAC clones harboring this specific marker by
PCR amplification. Four positive clones were obtained, demonstrating that the possibility of selecting any gene
from the library was 99.86%. A randomly selected BAC clone (638-C12) was sequenced by Roche454
pyrosequencing method. Total 10 contigs were assembled and the gaps were further filled by PCR amplification.
Finally, a full-length fragment was assembled with the length of 86 996 bp. It was located in Scaffold285 of the
kelp genome by blast, and it accounted for 22.4% of this scaffold in length. This well-matching result pointed out
that the insert in BAC clone 638-C12 was from the kelp genome. Sequence analysis showed that a large number of
repetitive sequences including microsatellites, satellites and retrotransposons (Copia) were found upstream of the
female-specific marker FRML-1488. Since sex-determining region (SDR) is characterized by high proportion of
repetitive sequences associated with non-combination, the insert of BAC clone 638-C12 might be involved in the
SDR of S. japonica U chromosome. This study is the first report on the application of BAC library in map-based
cloning of sex-related sequences in S. japonica, which contributes to comprehensive understanding of sex chromo-
some structure and the sex determination mechanism of this kelp.
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