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F/if‘lg\‘n‘]\ gA, );ﬂl—j‘\:x\m]]
(¥R K= 54 a3k, B 201306)

B OF: BT REIRAML T MR BRI G AR AR A A R (ArA) AR B9
272, Il Roche 454 GS FLX Il {300 122 e 5% SR 4 A7 o0 3 ik O £
BERRIIFF o 183 R Ui 52T (read) 382 468 2%, i JRIGERIFH) 97. 14% ,
PR B AR B P K 322 bp, BOR/NE 123 Mb, £ CAP3 #1715 2

MARTA: BRMAKEA
RHUE-A7 I e 50 AR 2o ik 2
GRS R AT , 15
FRERERER AL

22 TI4ZKE B/ 25 621 4% singleton, HfiX L6751 5 /4 SLBE 047 7] R R FBME T A%
FAHER B AR, BTHRFATTERNERNY SRBERe AR, A%
HEBR 2 G R BN AT IR AR < M W BR R 7E P R R Sk 5 B, SR 1 SRBENE FACAR 4 G
Je R ARG, B PSR I EEA T = B H 3 B 5, B T REE AR R B SR IER B LR B

YER T B 7E T AP o ArA AR R IT I Ed 2R REW: BRAZRE; xR
Filg S SR B RO VR AT = AR ) o TR Fh R BE-ACP 4 A B A TR 2 FEERR I I 5 g AN 8
JE , TARAR I BR R AE M SR R R NS B AT =R, =B H MR =
AP oI B E R WA N ER AR , T B 8 7 R 2 LA Bt - A 9TE HES%ES: S917
KB R o SCERARASHED: A

A6 4 IO 4% BR (arachidonic acid, ArA) & —7Ff
-6 RKEEZ A FIHE G B2 , 72 0 2L 3h ) i 240 e

PR MR B AT E AR T R D, I, AT
Pl B ANSE 3 R 2 SR A B ArA SEJIE R RN 20 %

BRI EBEA R 22— Bl BT
TEYHER P, HRERA AA G THERS
55wtk , I BB SO AR L% | 1M A LA K% H [
BEEAR S o ST ArA X A S 4 R i 1R T X H 24
A, 2 HE VAR A BR, BT LLIGE X ArA
IR SR E & ArA AR, BA +54
HEMEX.

BRI 2 53 8 (Myrmecia incisa) & —FRJE T
% B 1 ( Chlorophyta ), 3t Bk ¥ %
( Trebouxiophyceae ) [ERIR I FE" , W 2—FP B &
ArA TR, H ArA WS B XA BEKTER
7% o A FBE ArA BA AR LR T B B R
A& BAS ™ JLANBE B BR 25 1 A g R
TRFER FEEE R 7 B4 HT (B TR A A8

RS HHA: 2012-04-16 f&E H#A: 2012-06-16

B R AL SR BT, A WF ST A T — A
454 FEBRIR N T 2 G0 39 o R SR AT AR
F R EXHRZ S R B SR A BEAT Rd P, 78
RIFKE R PP 2 BT D REE R
FERE A RS 2 A B SE R AR, D R % G S
BN AR 2 R UG S B T B e L SE 2
fiti o

U AR

1.1 EFREES

BRZ G 3 e HA301 W [ A 1A% 2 K4 8
FEFEH L (CAUP) o H BE AT BG-11 8557
U SREMEN 3.5 om MR RIS (K&
23 800 mL) 15 Ny ot AR Wy [ R A , B SR IR D 25

EEWHE : FEK AR5 E (30972243 31172389) 5 FEZMGH R M- 7] A4 RRVR L UL & 01 H (SHME2011SW02) 5 BB &

BT A T AP (150701

EE R BRREL(1986—) , 3B WA A , A58 07 1 N B84 W Hi AR o E-mail : merommelc@ 163. com

BIEE . JH&EN, E-mail ; zgzhou@ shou. edu. cn
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C . F|H Philips 40 W ¥ 52 6AT & S AL R 5 BE
23120 pwmol photons/(m” + s) SR e A
FRAR I E] F 2 12 he 12 h, [R]E ) 35 SR
FATEE R BREXNEI (L 14 d),5 500
r/min B0 5 min A LFREM, T K EKIELE
3 RE R E NSRS 2 do [
TR BRI I TER A P R o
1.2 & RNA py#REUK mRNA B4l

IFREATESE P M AR AT HE , R G
Fi TRIzol &3 ( Invitrogen, USA) 2B RNA'™
RIJG ¥ f# 7E 200 pL BR RNA EgK . H
NanoDrop ( Thermo Scientific, USA) #l] & RNA
W, B Agilent 2100 Bioanalyzer A= %) 43 #r {%
(Agilent, USA) H1 /%) RNA 6000 Pico LabChip £l
aifg,

& RNA Fg 10 # {7 ) DNase I ( Ambion,
USA) T 37 AT 1 h, RIGHIA 250 ul RcE
B 7K, mRNA fiff fj MicroPoly (A ) 4fi 4k i 5 &
(Ambion, USA) #—4lifk,, mRNA JEf#7E 100
pL ) RNA fRFFHH , 3] NanoDrop il 4B ,
1.3 E% DNA SR8 R EH &

B mRNA & A %4 cDNA™' . F 10 pg
mRNA F1 1 000 B {7 /) Superscript Il 33 % 5% K
(Invitrogen ) , fill A Gsu [ -oligodT 3| #) 5 & W
cDNA fy 58 — k4. 742 C TR 1 h )5,
mRNA ] 5'-CAP %54 %f NalO, ( Sigma, USA) 4
b, BIAE M) R BRI 5% 558 B 1) mRNA/cDNA,
J5# 5 Dynal M280 4%k (Invitrogen ) }H45 & LA &
A% cDNA Y58 — 4k, HEMsEe)E, M Gu ]l %
B polyA RRELFI S"#3k .

FIFH cDNA 4324 ( Agencourt, USA) ##% H Bt
KNS cDNA, 4 cDNA F Btk T 800 bp B,
FHRRTE K AT T 2 300 ~ 800 bp, 2R J5 5 HAth
300 ~ 800 bp i cDNA HEAR &, 441
c¢DNA i F§ GS DNA ¢ JE #l %5 i 57 & ( Roche
Applied Science, USA) #% 1k fy B 4% i fr DNA
(single-stranded template DNA, sstDNA) S,
1.4 454 BRI FE

SRR DNA SCEEfEA] GS emPCR {57 &
(Roche Applied Science, USA) DALk [E & B 7
P 18 IF F 454 GS FLX % 4t ( Roche Diagnostic,
USA) W (B B R A H 4 R 5 55 o0 58
B o FLX U Fp A 7™ A2 19 32 FF B SeqClean i {4

(http : //compbio. dfci. harvard. edu/tgi/ ) Z=FR$Ek
FF3l polyA BB Il —MHNEIT &P
IRFR R B WL F, & 37 3 B CAP3 4K
B BRI B, BHEE ARSI N
HEH, AR DR BT RN singleton, BHF
## 5 singleton GEFR N —FF51,
1.5 IheeiEf

W EIRE B R singleton FI RGN ER B A
IR (3T EMBOSS 244! 51 i) “ GetORF” 41
I & ) T FF 75 B B2 HE (open reading frame,
ORF), LA E-value < 1 x 107° Jy 5 {8, & F
BLASTp % ¥ 5 Swiss-Prot fll GenBank %1 JE #F
7 HuXt LABRTE ORF, AR5 MR fR R 45 SR AR g 2L
HB, DA E-value <1 x10 {4, F|F GoPipe
KNS 3 F BLASTp # Bt 5 Swiss-Prot Al
TrEMBL %t % b %F DA 47 2 A AR & 48 (gene
ontology , GO) /3t H- 1k fELS R (http : // www.
geneontology. org/) , GO 1EBE(5 B 4 7l ¥ M o+
BI): NG b7 e s e e O i s e 1B 2
fifi 7% 51 4 (enzyme commission, EC) 4{5,
1.6 FEREBEENEE

FIFH KEGG 3 £ ( http : //www. genome. jp/
kegg/) ") # F BBH ( bi-directional best hit) &
WK R B B v RS B BT B KEGG B3R
H4E KEGG pathway 18 R Geki th BB R (R
B HES SR G SR AR R R F
BEUXREMERERERER K ENM. FIH
22 B ¥ {4 SmartDraw ( http://www. smartdraw.
com. en/) 21l g BRACHA ]

2 HRHWHE

2.1 454 U FrA0IE Fr B

My B 6 B O 393 722 SRR, K
24 333 bp, &3 EBRTIWIHI polyA R E LK
R R T 51155, 15 3] 382 468 45 R & L)F -
S S BT 7. 14% | PHIK i h 322 bp.
BAR/NIK 123 Mbo FIFHJF 519 B 3 14 CAP3 ™
XFFIHATOHE, 55 22 714 FESH, FHK
JE R 639 bp, L K 25 621 4% singleton , SEHK N
277 bp(FK 1), 77.7% HESHZH 2 ~ 10 Kk
FPOFETIR(K 2) o KABIE I B 5 B F
¥ B 5 F A R A 5 1k 7E #L K ¥ ( Dunaliella
tertiolecta )"V F1 Vg V£ A B B B ( Oxyrrhis
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664 B\ W ¥ K ¥ % #H 21 %

marina ) ) BT R 45 SRAE EL B, R BB
TS i B (49028 79. 66% F1228 bp ) {H
R T AL EQE (40510 98.55% 1400 bp) . i T
AR BER/INAR R 2 S 300 5 X )R ] [/ — 3
A RERE 7 7E T AR E S BF ) singleton Hr, 5§,
F 2 TR mRNA # 325 i TR R 74 o
e, X ST BB K singleton HH FAUEX 4L
N, KNSR E—F5,
F1 EEEN singleton KEDTH

Tab.1 Length distribution of assembled
contig and singletons

¥ 3K B/ bp EEH singleton %
40 ~99 132 3185
100 ~ 199 545 4 051
200 ~299 1261 5259
300 ~399 4107 8 991
400 ~499 5181 4 094
500 ~599 2 950 41
600 ~ 699 2152 0
700 ~799 1493 0
800 ~ 899 1 080 0
900 ~999 803 0
1 000 ~1 499 1962 0
1500 ~1 999 626 0
>2 000 422 0

R2 HENBFREEBRNEFBEST

Tab.2 Summary of component reads per assembly

PHESAERIN T Etcgisid

2~10 17 649

11 ~20 2561

21 ~30 903

31 ~40 474

41 ~50 256

51 ~100 475

101 ~ 150 132

151 ~200 75

>200 189

2.2 INEEERE

PG B8 —)F 5 F BLASTp Bk 5EKEY
#1457 /2 B # .0 (national center for biotechnology
information, NCBI) #3E T4 & F i B0 2 217
Hoxto $EH 7 633 RESHE (5 EEH33.76% )
13 478 %% singleton ( f BB ) 15.20% ) B
BLAST FEXFZ55R (% 3) o 4 BLAST X417, K
YEA I RETERE 32% W — 71 L X 45 R 51
BAX(RS), XHEMEFERKE. HAE
( Volvox carteri ). Ostreococcus F 1 M P&

http: //www. shhydxxb. com

( Micromonas) , .71 B 2 4% 5 B W) % SR L SCE B
B TR
3 RAZFREHFRATEEE

Tab.3 Myrmecia incisa transcriptome
annotation summary

3K
HER  singleton F—)F3
BiHFsl 22 612 22 878 45 490
BLAST Lt 5] 7 633 3 478 11 111
FERE AR HE BT 2297 1156 3 453
JNEREZ LS5 5 75 2 036 451 2 487

F4 BRAKFELE—FFI% BLAST bt
WNEEENFHS
Tab.4 Distribution of top microalgal species against
BLAST matches by M. incisa unisequences

, 0 HE AL
UNIRE P B—FHI%L A %
[ 2 /7o 7 454 67.09
KB 1809 16.28
1 562 5.06
Ostreococcus spp. 359 3.23
T 315 2.84
HoAbpse 490 4.40
RAIEEA 122 1.10

GO HEREF KSR (£ 5) KU, N4 HIHE
B A ERTE , 2 80% Wy B — 7 5] 2 75 40 ffd | Jfd
P BB S PR R A B9 5 A T BE ) AR BE SR 43
Br,2 251 SR —F 5 BAMEAE T, 2 597 &k
HERER, NG ERAEN 50% ; NAEY 2
BXRE, BN FEERG ARt B EEM, &
P B 45% o X SRk S 2 i B0 S Bk
HE IR 20 25 5 S AE 440 B AR | 40 ) A 46 5 T A E
BRAREE . 76 GO {EREM) 3 453 45— 7511 (2 297
ZLEBBMN 1 156 4% singleton) 7, 43 5| A 2 036
ZRESMEM 451 5% singleton FR{E T EC 45 (%
3)o

B T BRZN G G IR X e, W H 5% 5% 41
MIBPEFE B RIS TR A B B, B 5 Al 3
KO BRI AR L, S BIA ERE R (R 3) KF
H BB — 75 S H R AR AR . BEE TR RR TR
TR IR MR R A G R W&, HEE
AR, X — RS B ERE
2.3 BRAGFERIHBREEXSHREERZN
ik

B AT R EE DER LR & Bk
P 0 H R A ( 32 6 M 2 e P R b
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&), MAEIRSE M E T, && B R P =B
RS BRAGKFRREREGO ERERS K

Tab.5 Distribution of most abundant Gene
ontology (GO) terms assigned to
the M. incisa transcriptome

H—FH5
4l 3 034
4ifL 2786
41 5 2191
i 889
paifiiog 3 860
WML gy g1 85
GEES PAZCREN 85
Yl S 45 58
4l fashas i) 5
il 1 4
EE RN/ 1
s 2775
REALTE M 2 456
7K A Tt T 993
=) 818
BB A 721
R ME 628
AL S 472
s FiEtk 222
RS T 219
Z417 BHE 200
gmﬁ%ﬁﬁ 197
R 187
WO TN e 156
A% mrmpbETEe 116
S 107
Wish & = E 89
T PRI 76
HL R M 65
IEReR = rarNis 41
PR 37
BrEALTIE T 35
HE I 23
R EM 22
E RS 8
A ST 1
4 A 2819
R 2708
KorFRES R 1519
2t/ ke AuY 1295
B R RS R 867
8 oy 2 o) 605
W AR R 571
iz 569
4l o AL RR KA A R A 343
SR A 333
WAy S9fkaRE 269
ARA%E  BHKARE 235
EZ ra=suy 63
4ii a4k 54
4T 19
s B 15
VinA 15
YL e 14
1TH 14
0 L A 2
RELR A 2
Y S ThRELEH 1

Hih'™ o R SRV Py X B D ISR &
AR PSS B ARIEAN " E X B B B T R
& MR MBFRAR R 6k, BT 54 E
VO A5 R A R AR B AH 0%, 75 X R 2 4 S B F
BAYE BB ERE — 1R T . TR
HIBRERAMERGE R PR ES, RAITHET
BRZN A BB B B AR o

BR2 G BN R B Sk & L 1) 5 A
WA —HE LABE I 1K 1 (acyl carrier
protein, ACP) JE X IF 1 T it ¢ fk . £ WE-H i A
# 1k B# ( acetyl-coenzyme A carboxylase, ACC,
EC:6.4.1.2) fE{bL Z B4 B A A1 HCO, A4 AN
Bk-%EE A (malonyl-coenzyme A, malonyl-CoA) ,
BEJE , PN —T-CoA TETN —BE-4i g A-ACP B ELF%
# 4§ ( malonyl-CoA ACP transacylase, MAT, EC;
2.3.1.39) WL T % 1k > 9 — Bk-ACP ( malonyl-
ACP) , B J5 W &K [ B 4R Bk o 7E RE 4K
N ZBE-ACP RN RS 5 T DIBE -
ACP B L t-HTE A 2K — RIVEI 48 & R
DL, X —RIVEA GG L FEH— RS
WA ) B fili fk 2£-ACP & B ( ketoacyl-ACP
synthase, KAS) ffk, 55—%046G N2 H KAS
I (EC:2.3.1. 180 ) fiE L, 7 A= — 1 DUk % (C4)
7). HARMIYEG ML H KASI(EC:2.3.1.41)
AL, P AR EE R BEAR R =41 (C6 ~ C16)

HCO, ACC(67)
( Acetyl—-Coh (
KASIII(6;
) —Malonyl—ACPM)»Malonyl—CoA
co,
00, KASI(5)
3-Ketoacyl-ACP C18 : 1-ACP
C16 : 0-ACP
o o B2
s Ketodeylpcp  C16:0-ACP Butyryl-ACP
cloacy TKASI(S)
3-Hydroxyacyl-ACP Cycle FAR(26)
Conti
n lnu‘g"a.ns—enoyl—ACP
Vi
HAD(1)
Bl ETBRIAZFEERATRER
BEENERBRERER

Fig.1 Fatty acid biosynthesis pathway reconstructed
based on the de novo assembly and

annotation of M. incisa transcriptome

55 YIRS R B 1 R B
B—RMEERIEA 3 DNBR B K.

http: //www. shhydxxb. com



666 B\ W ¥ K ¥ % #H 21 %

W, AT I SR IR BT ER , B-FiF I 2E-ACP ( B-
ketoacyl-ACP) # B-Fil ik 3-ACP % & F§ ( -
ketoacyl-ACP reductase, KAR, EC:1.1.1.100)i&
JE, P8 B-FR Bk 3&-ACP Jiii 7K B ( B-ketoacyl-ACP
dehydrase, HAD, EC:4.2. 1. -) fi7K , -4 % BE-
ACP £ JE i ( enoyl-ACP reductase, EAR, EC:1.
3.1.9) ik, 3X WO L — 1 B 48 S
FER N, B —E B ACP I i fiaE ZE K I
k. G NELIYEE RN, BT Y AT
1% ¥ Bk ( palmitoyl, C16 : 0 )-ACP Fil & g Bk
(stearoyl, C18:0)-ACP, C18:0-ACP ¥ i ig fk-
ACP A9 = FifE (A9 desaturase, A9D, EC: 1.
14.19.2)YEFH , 7 Wil Bk (oleoyl, C18:1)-ACP,,

B TENFERDRAT HZEDEIRE
BUAH 2K B A R B, 0 4 B R BB — s
( monogalactosyldiacylglycerol, MGDG ) & [
(MGDG synthase, EC: 2.4.1.46) -1, 3-£F b#
Pk 3L % B2 B ( beta-1, 3-galactosyltransferase, EC:
2.4 1.179) E R WER K LW B B % B
( galactolipid galactosyltransferase, EC: 2. 4. 1.
184) FrAE Ik B8 2R 2L 0E H h — iR A7 R FIEE
(palmitoyl MGDG A7 desaturase ) , 3 { ] C16:
0-ACP 7ERH (R il 2 ACP J5T% B MGDG, D5
RABE-MGDG it A AR Bt -MGDG , J5
BT F UM IR FLE B R B G A VE T I B
FERE B ZLAEH g, IR E X2 5
B M-SR RRBE RS A AT

iR 2 2 45 B b = B H i ( wiacylglycerol
TAG) & M EZENTMH (& 2), Cl16:0-
ACP F C18: 1-ACP 7EFig Bt £:-ACP % Fig B ( fatty-
acyl-ACP thioesterase, FAT, EC: 3.1.2.14) 4@
T2 ACP B i 25 I 5 BRI 1 % 1 Hh 4
&, 7E I B BR & B (fatty acid synthase, FAS, EC.
2.3.1.85) MMEAL T SEEE-HEEE A 456, ARRSE-
WA WEXZ 53 =BHWmMERh. Hi
1= H R ( glycerol kinase, GK, EC: 2.7.1.30)
HIHEAL T B B8 3-8 B2 H I ( glycerol-3-phosphate,
G3P) ,J5 & 7E 3-BEER H Ih Ik 22 5% % B ( glycerol 3-
phosphate acyltransferase, GPAT, EC: 2.3.1.15)
HIHEILT S BEmE-H G A T2 BUHS I 8% 8 R (lyso-
phosphatidic acid, LPA) ,LPA £ Ifi. %5 15 B2 B A
% 3% B ( lyso-phosphatidic acid acyltransferase,
LPAT, EC: 2.3.1.51) f484L F 5EB-4 g A

http: //www. shhydxxb. com

TE s IS BR ( phosphatidic acid, PA), PA 7E®§NS
ER 15 iR i ( phosphatidate phosphatase, PP, EC: 3.
1.3.4) 4L T 72 B — Bt H i ( diacylglycerol ,
DAG) , 548 i 2 7 Ty B0HE Hh R &k B 4wt PP
HEEE , PG DAG JE L TAG B RAFIS: (1)
5l BE-AE RS OA 7E T OWECH M OBE R % B
(diacylglycerol acyltranferase, DGAT, EC; 2.3.1.
20) 9 fE AL T B 8 TAG; (2) H Bk i Bt AE 58
( phosphatidylcholine, PC) $2HLE 3L, ZEWE IS BE —
Bk H v Bk 2L %% #2 B ( phospholipid: diacylglycerol
acyltransferase, PDAT, EC: 2.3.1.158) {84t T
JE B TAG , PC Jit 25—t 25k i K ¥ 1L 98 i Tk fE
B3 (lyso-phosphatidylcholine,, lyso-PC) , P& i)
TAG ] BE7E —Fh I 5 caleosin F) ¥ {4 25 H /& F
A BT AT LR iR .

free
fatty acid Glycerol
FAS(50)
lGLK@)
Acyl—CoA
G3P
GPAT(13)
LPA
|LPAT(32)
v
HA
i, 1 PP
v
DAG
PC
DGAT(69)| & PDAT(30)
Lyso—PC
TAG
B2 ETRAZFZBEEFREATE
HREZK TAG §HER

Fig.2 TAG biosynthesis pathway reconstructed
based on the de novo assembly and annotation

of M. incisa transcriptome

155 BT RN L DR R S B O

B TR P 251 R R S 4K T BB LABE A T REL A
( phosphatidyl choline, PC) ZHE R 5E A . B %
GeaRBE ArA G IR 12 2 R (oleic acid,
OA, CI8:1)FF1k, & A12 BB R 2= 1 G ( A12
desaturase, A12D, EC: 1.14.19.-) EMfF1 5 W
P& (linoleic acid, LA, C18:2) , - A6 £/ FifG
(A6 desaturase, A6D, EC: 1.14.19.3) M F1N
~-JEJR BR (y-linolenic acid, GLA, C18:3), FH
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A6 FEKEE( A6 elongase, AGE, EC: 2.3.1.-) ZEK
H W E-y-T R B ( dihomo-vy-linolenic acid,
DGLA, C20: 3), & Ja & AS KMl FlE§ (AS
desaturase, A5D, EC: 1. 14. 19. 5) M F1 8N
ArA(E 3) o ZBE S EAT LB T ERHT i
FAl BTN ArA & R b BR T —
B, BRI Ah, TRATE R E B B ik R I
ZEEA R 3 XM EH , %A e
FTFWMBREL ArA {5 35 43 A M F R o-TE
FRERFI — 1%k T BR ( eicosapentenoic acid)

A12D(127)  A6D(65)  AGE(24) A5D(64)
C18:1 —»CI8:2—>C18:3—»(20:3—>(20:4

3 ETRAKFERREATR
SREZMENREEMSERKER
Fig.3 Desaturation and elongation of fatty acid
pathway reconstructed based on the de novo

assembly and annotation of M. incisa transcriptome

55 N IREC T R R (R 4 S R R

2.4
HE
B4 h =M H SR =BHWmE=
BEH v ig 5 B ( triacylglyerol lipase, TAGL, EC:
3.1, 1. 3) BMEAL T 20 dite B AR BR AN H i, H

BRA G R B B AR K & R R Ry

TAGL (58)

Triacylglycerol = Fatty acid

¥ TAGL(58)

Glycerol
* GLK (4)
)

THAEH B (glycero kinase, GLK, EC: 2.7.1.
30) AL B A 3-BE R H i, 3-BEER H h i 3-8k
B H W B A B ( glycerol-3-phosphate
dehydrogenase, GPD, EC:1.1. 1. 8) il & J& Wi iz
“RENE, R WBERNE RN
( phosphotriose isomerase, PTI, EC: 5.3.1.1) {#
AETE B 3-WERR H IS , 2 )5 4 3-BERR H M EE i
i ( glyceraldehyde-3-phosphate  dehydrogenase,
GAPD, EC: 1.2. 1.9) (AL 1, 3-— il H b
Mo 1, 3-ZHMR H MRS EW R EIE L 3-#
FRH MR : 42 (1) EHeH 3-BEIR H T BRI (3-
phosphoglycerate kinase, PGK, EC: 2.7.2.3) {#
oA i B AR (2) S5 — B B2 H wh AR 72 (v B
(biphosphoglycerate mutase, PM, EC: 5.4.2.1)
AR 2, 3-Z R H AR , FF i R H R
5 B2 B4 ( biphosphoglycerate phosphatase, PGP,
EC: 3. 1.3. 13) i fbE i, EAEREREX —BRN
SRR EA &I PM Fl PGP Xt B [ B — 7 51, #E
T2 o T S B i I T 80 A T 3, B2 7
Zigab RAE (1), ZJE 3-BRHMRE
% B2 H 7 BR 2% {7 B ( phosphoglycerate mutase,
PGM, EC.5.4.2. 1) i, 2-BBR H I BR , 5 A
fi{k B (Enolase, ENO, EC: 4.2.1.11){#{b4 %
BEER M 2 X P R R, 7 ¢ 9 B PR 38 8§ ( Pyruvate
kinase, PK, EC: 2.7.1.40) {4t 4 RN ER o

PTI(66)

GPD (9,
Glycerol-3-Phosphate ———» Dihydroxyacetone Phosphate——»Glyceraldehyde-3-Phosphate

PGM(131)

2-Phosphoglycerate «¢—— 3-Phosphoglycerate

0,0 %ENO(H)

Phosphoenol-Pyruvate

lPK (50)

Pyruvate

A

PGK (36) * GAPD (403)
<— 1, 3-Biphosphoglycerate

£ PGP

2, 3—Biphosph0g1ycerate 4................................§

4 ETRAGFERFEIRENEN =B HibEREE
Fig.4 Degradation of TAG pathway reconstructed based on the de novo assembly

and annotation of M. incise transcriptome

5 N IREC T IR R DR 4 SR B R
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668 B\ W ¥ K ¥ % #H 21 %

NEWTBR IR A (18 5) 2 LIBE ZE-HBE A T2
58 B, HI Bt A B A A AL (Acyl-CoA
oxidase, ACOX, EC: 1.3.3.6) B4l A /K
f# % ( Enoyl-CoA hydratase, ECHS, EC: 4.2. 1.
17) 3-3BE-4HEE A i & B (3-hydroxyacyl-CoA
dehydrogenase, HCD, EC. 1. 1.1.35, 1. 1. 1.
211) 1 & BE-HH B A B3 5% 7% B8 ( Acetyl-CoA
acyltransferase, ACAA, EC: 2.3.1.16)4 FpEgit
FETER—F ML, B C16 Brh-HiEg A JF 45,
SR N S8 G BT — A BE-H RS A AR A
C14 BEE-HEG A, XL T $0AH R L, C16 Bt
FE-HE A Yo 8 A LT A

C,acyl-CoA

02
X
ACOX (62) o,
2

trans— A —Enoyl-CoA
ECHS(12)|,~ H,0
L- B -Hydroxyacyl-CoA
HCD (71)
B —ketoacyl-CoA

ACAA (8) CoASH
acetyl—CoA H,0

C acyl-CoA

6 cycles
acetyl-CoAX6

acetyl—CoA

5 ETRAZFERFRATRE
iR R R MR
Fig.5 Degradation pathway of fatty acids
reconstructed based on the de novo assembly and
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The transcriptome pyrosequencing and gene function annotation of the green
microalga Myrmecia incisa

CHEN Si-hong, ZHOU Zhi-gang
(College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to understand the metabolic pathway of arachidonic acid and other lipids in Myrmecia
incisa, the transcriptome pyrosequencing of this microalga was conducted by use of the sequencer Roche 454
GS FLX. Totally 393 722 reads ( minimal size > 29 bp) averaging 333 bp were generated from one
consecutive pyrosequencing run. Cleaning of the raw sequences resulted in a total of 382 468 high quality
reads with an average length of 322 nucleotides totalling 123 Mb. After clustering and assembly, these reads
were assembled into 22 714 contigs and 25 621 singletons. The average length for contigs and singletons were
639 bp and 277 bp, respectively. By annotating the unisequences, the metabolic pathways of lipids were
constructed. Fatty acid was de novo synthesized in chloroplasts, and free fatty acids were transported into
cytosol where triacylglycerol was synthesized by endoplasmic reticulum. Oil bodies were formed possibly with
the help of caleosins. Arachidonic acid was synthesized by desaturation for several times and elongation from
oleic acid. Oleic acid was formed by stearoyl-ACP desaturase, whereas palmitoic acid bound with glucolipid
was generated by A7 desaturase. This research lays a foundation for systematic investigation into the
manipulation of lipid metabolism and gene modification for higher production of ArA in M. incisa.

Key words: Myrmecia incisa ; transcriptome; pyrosequencing; lipid metabolism
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