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TE: AT THTARAfkERTANH  MEGKK. REK. RELQ T RIS TKE,
IRAAEFHFTEFRBRIT T EN EREAHTT oM. ERET, 6 ARTA
B (n=30) EREA n=30) REehKkZAEARELR, E_HREK. BR% 5 FHEF
AFKEINEREFAELEZR. BB, 4FRAKKEAE A (n=80) fr & % A (n=80) I
WANLEEKE. 2 RE R KEH#RTTEAYEE TN FREF, X TEHER,
REBEH NEREKEH I EE e (FEA: =028, REA: k=0.62), R& ¥ %
B¥mmE AR - (FER: =079, REA: k=0.82), RE LT KEEK (FFAEAE:
k=0.000 4, ZA&A : k=0.0068). FA A Fn R AL A k& BE AR HRANPNERE R, #
AN Sk 41 % $E 3K 4F 56 271 A unigene, 2F A A A (n=3) fo R E A A (n=3) z 8] LA 1304
MNEREFREE, HPITIARLE LR, 33B3ANEETHE. £27%k% A EKEGG # % T F
BEEMEE M DNA EH|E S M X 5RAE, T PapANE LR (cyed.
cycB Fn cycE) Fo 48 Jo, B B4 M o B 2L (cdkl) % R F LR & E, A ckap2l. ki-67.
cdc20. prel. urgep Fo cdkl $£ 6 AN H By K3k K F3#AT T 52 B K K 2 & PCR (QRT-PCR) 4
M, REREGHFUAPMERLIAR—B. FREV, K& M /N RE I FE 5|2 850
MAEFEREE LI, BREEL Y EW ARG ER b, BT KER M, EH
HKkRERE,
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M P Rl K8, PO /NS P HE TR Al L e
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WK B BE R 5 schleier 2878 B LA K Bk 25 8L
(R B8 AT B K2 of 2878 Y B 59 80 (A i
KREEED; rapunzel 2875 BRIP4 g 3B K,
8 N B N 33X B 5 AR A 1) e A N 8 AR B AT TR
HWorhr, SRER, KGR FERINNEER S
TREREM @) TR AN 2 B, B
RAFRIKAER AN B FEEEAR
WRFEEH

HRT, XU N f i 78 5 B4R R A 3R A 5
AT FRELEEY R Y S, AL
KB g, Beriig LEs T —
Folt DUt /N K B8 2 AR Y | AR S 06 o B A R T S8 AR
RIDUAT AME AR . RIS | R 71 8 H f gy
WREE 4 MERIET T 8. Rit— R
DU A /NG BE PRI I 43 T HILART S8 % B A=
RUFNZE A8 U 1 f0 R B Ll VAT T 5 S o0 b, %6
FE AT RE S EE R KA SC (5 Sl i S 2R N, AT
FELE TN VU /N B 58 A8 BE DR S o R L
BETE L) 3T AL B2 JE it

1 MESTHE

1.1 SCIg#R

AHIFGE S FH (14 B A 750 R 9 708 78 U /N 347 iy
AT I O LA R T R
1.2 EEENERBIESH

i F H, FiiEhR = )R (ResTure IP67, M5 /K I &
H ] 2 AL AT BRITAEZA ) D U A /MR A A
K2 0.01 mm, ff AR BB (ZEISS, Ste-
REO Discovery. V20, 7 &) W5 A [R] 44 4 PO 7 /)
fitl & & 1k B A 0L, TR T, A
ZEN2012 B %) R 6 V3 85 5% (REEIE T35 3 Al e
Fomm KRR, HKEAREENKE) KE
PEATIN & . F]FH Excel 2016 £l GraphPad Prism 8.0
A X B AT ¢ K A IR

1.3 RNA EBSR=FH4

PRIEAR K 25 3 em B9 BF A= 7R 28 A8 7Y DU 7 /)N
4 3 R, PR BT R EE, BT WA T,
{#i F§ TRIzol & 57| (Invitrogen, Cat No. 15596018)
PEHUE RNA. FIFH 1% IR HEE RS L 1A RNA
SEREE i ] NanoDrop 2000 X RNA Fi4) e J& Fi 4
JEHEATRIM , OD,g0/ODygo fHAL T 1.8~2.0 A5 H5 -
FIF Agilent 2100 1 5Z RNA SEHEAH, S8R (E b4
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i 10.0, RNA Jfi BT,
14 XEHESESEENF

e S 2L S (A AR 3 R e Pl R R R B0 A
YiE BRHEARA R 7M. K5 RNA ifid Oligo (dT)
FRGER & SE 7 47 polyA FE Y mRNA, i 5 A1l F —
W B F A BeAb 22 v mRNA BEDLITW . LUK
BrAb i) mRNA MBI, FEMLEEZ TR NS, Fl
FH M-MuL V ¥ 5 S AR 2 65 1l cDNA 55— %4k .
Bifi )55 1] RNase H F#fi%# RNA 4%, 1]/ DNA B4
fiti T 4 h% cDNA 55 —2%%E ., 4lifb )5 () X% cDNA
LRI AIER . N A RIFERNF S, H AMPure
XP % B 0 16 249 250~300 bp B Bt , SR 5 #EH AT
PCR ¥4 ; 7F=4) FL UK ffi Ff AMPure XP # 2k 4li4k
TS5 R EF AR AURN 8 AR R cDNA SCFEA 34>,

SCEEREESE LR, SE 0 POt E A Qubit
2.0 Fluorometer % cDNA At 1T E &, MR
% 1.5 ng/uL, B J5 1 H Agilent 2100 Bioana-
lyzer XF SCPE 4 A R BEK VA TR . 46 1) 3C
J% ) Tllumina HiSeqX Ten #2573 & #EA7i T

1.5 Mk FMIhEEERE

R A 1) Do B 152 B 2 o3 PR o i i 5 A 4
S, M ST 0B, RS A Trinity"" #04F
AT NS gl %e, PR SR A, #:5 H Corset!™
TP S AR AT )Z IR S, $i45 unigene, i
TransDecoder™ #% 4 %} unigene I1) 2 i X 7> %71) K H:
X I 8 28 R T3 50 R AT T . A AR AR 5 PN Y ) g
G, [l BLAST #42K unigene /3515 GO . KO,
KOG. Nr. Nt, Pfam Fl Swiss-Prot 3t 7 /™% 4z ¢
YEATEEXT, MMI3RAS unigene MY TERAE B .
1.6 ERTEERDH

FIH Bowtie!" K 445 T ¥4 132 B Lk X £ uni-
gene 2% 4| I, M4 XTS5, FIH RSEM 4K
A" JE AT unigene 23k KA T, L FPKM (frag-
ments per kilobase per million reads) {H % /=", %%
J& . FIF DEGSeq"” R AFE 174 il 4 1) 2% 57 R ik
ST, NI AR AT 58 748 AR BT A= 7 B2 6 ] 2 57 8 3k
FH . 22 5 5L K 6 2 B UE M |log,(FoldChange)[>1
H padj<0.05; X2 5 RKIKFEHH 1T GO il KEGG
P T, L RYPRIESA padj<0.05.
1.7 SERTRHEE PCR (qRT-PCR) 7347

M 2E F RN FE R kit 6 A~ LR, FIH
Primer premier 5 #5519 (3% 1), #4T qRT-
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F1 ERPEEE PCRS)
Tab.1 Primers used for qRT-PCR

s FEH AR ER ST F(5'-3") S 55 (5'-3")
number gene names forward primer (5'-3") reverse primer (5'-3")
1 FHN A SR SR 25 GAGGAGATCAAGAGCACCACT TTTACGCCGAGACCCACT
ckap2l
2 IHFEFRC R I Ki-67 %5 TTGGGTGATGCTCTTGTTGG CGACGCAGTTTGGGTCTTT
ki-67
3 20 43 2 B AR 1205 GAACGGCAAAACCCAGAA TCTTCGCTTCCTCAATGTCA
cdc20
4 T 43 4 A 1R CATCTCATCCATCAGGCTCC GTGCGCTACACCATATTACATC
prel
5 ZHBusE 5 TTAATTTGGACCAGGCTTCC AAATAATCAGCGGTGCTACAC
urgep
6 20 A B R M GTAGCAAGTTCAGCAAAGATGG TGGTGTCCCGGTCAGAGTATA
cdkl
7 i -3- TR M AGACTCCGGTAGACTCGACT TATGATCCACTCACGGACG
g3pd

PCR 73T, HCEFAERIFISEAZ RIS 3 2, FIH] TRI-
zol X4 U 68 5 RNA, SRJ5HL 1 pg RNA, i
A PrimeScript™ RT reagent Kit with gDNA Eraser
(RRO47A, TaKaRa, HA) a5 &0 RNA [ F% 5%
J& cDNA, PR17F-20 °C

DAH i -3 BRI A M 5L (g3pd)™ hINZ,
F H ChamQ Universal SYBR qPCR Master Mix [if§
(Q711-02, T 5tk MERE A Wy B4 Ay A BR A 7)),
£ LightCycler” 480 Il £ 1l & 4t (Roche, & [ ) i
oo i, BAEEN 3 AER, RNET
95°C, 5min; 95°C, 15s, 55°C, 15s, 72°C,
15s, 40 MEH . H4E 274 R R R AT R
ikt ] SPSS 20.0 AR A% 45 R AT B R 5
225101, P<0.05 Fm 2R BA G L

2 4R

21 OFHE/NRE AR S KEESRTRI AL SELE

AR T EF AR R A (29 6 Ay, ZRARRIN
T AT £ fiE 4R 2 B IR S K A B4 (] 1-a, b),
AL XY A R (n=30) FI5EAERY (n=30) J& ) A
K. BEEK . BE T E MERE TR AL 4
AEFRIEAT T G b, S5 RN, BRI %
7 TR O 7 /)N S AR () AR A 3 2 R [ B
HEFUAK S (33.98+1.77) mm; ZEARRMAK Hy (33.92+
1.69) mm; P>0.05] (Kl 1-c), {H — #1752 K [ B
AR EE Ky (11.3140.66) mm; A BB HE Ky
(20.33+1.15) mm; P<0.000 1], RE#E/r 4% H (&F
ARV AE YR H S 30.4+41.2; A8 R R HE YT
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BOH M 32.8+1.3; P<0.000 1) Fl 6 /5 K B [ B
A R R AE Sy K A (0.37+£0.01) mm; AR R fiE
A3 WK (0.62+£0.02) mm; P<0.000 1] 3 & F5R
AR R 225 (B 1-d, . BFA: R HE 4 4
WA, M5 AR R R A Ao K B AR AL B
(% 1-g, h)o L5 XAE T (1~6 A, KK
g 1.0~3.5 cm) PUAR /MR (BF AR n=80; AR,
n=80) i | IR . REE /IR H AT KL 4
AMRFRIEAT TR, JExT e . REE T EE |
g R SRR OCR AT T BIH ST, 4
Mras R s, 58748 B R A 2 v [m] 5 7 B A 3R
FHOR T W A A (CBF A A . 1=0.284 6x+0.787 9,
k=028, R’=0.97; ZAE# . 3=0.616 9x+0.963 3,
k=0.62, R*=0.99; P<0.000 1), 57551 &35 %L
H 2Pk Il 05 75 B2 R % 5 7 A A O (B AR R .
y=0.791 8x+3.227 6, k=0.79, R>=0.98; 57 1l .
y=0.818 6x+5.023, i=0.82, R’=0.99; P=0.006).
GRS A 4y K B LM A B R R R T
BF A= 0 (BFAE L. 3=0.000 4x+0.332 2, £=0.000 4,
R*=0.043; Z875%). y=0.006 8x+0.384 9, £=0.006 8,
R*=0.87; P<0.000 1) (|4 1-i, k).
2.2 EEFNFFNLE %

FIHH Tlumina 77 6 43 51 6 DU 7 /) 60 B A=
RN AR Rt 0 R BEHEAT T e sk AL INT, 43l
45 2293, 23.83, 2071 M Al 2034, 2338,
2330 MAN BRI B, Gt A B )E , 43 l4s
#2225, 2294, 20.05M fl 19.79. 22.79. 22.67
M AT B, RAF T 5k 3L 500 51K 6.67 .
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(a) (b)
40 25 - seokeokok 0.8 - sesksk ok
30 - s < 06} ==
g il £®
£ éo 20 TE & :L—') 0.4
mg 20 ol %5
O w2 g
10 - i @ i & 02f
0 0
WT LF WT LF WT LF WT LF
5 20 5] ZH 5 24 55
groups groups groups groups
(© d (e) (H

544 um
464 um
L S——

358 um 355 um 518 um

— 358 gum —

2@1} 2007;1111
(g) (h)
= ﬂ\l 2z g 2]
= =} = =
g~ o g M 5 =0.006 8+0.384 9
EF %0 [ammem, o B 5 30 [SEE, WE G lAmus
w8 15 Towr 3 - LF i O e N § S
W 10 . icyg 20 7 < WT i e 0.4 F et « WT
B2 St e g 10 il o2 021 e
]]E 420 O P<0.000 1, R*=0.973 8 jﬁl _g 0 | N N N N <R ED 0
R} 5 15 25 35 45 & 3 5 15 25 35 45 ¥ o 5 15 25 35 45
I = 0
&K /mm K/ mm s &K /mm
body length body length body length
@) 0) (k)
E1 MH/epEFE RS KEERT AR

(a) B A2 BRI AR Y U7 /N, (b) B AR AN R Y R4, 7 Sk AR BB V3 BERIALE ;. (o)~(D) HFAE L 5 R /MEP R K. P
RHEKEE. SPRREE ) R A M REE WKL, WT. B4R, LF. RAR, ns. AR, *x P<0.0001, TF; (g) BAERYH
N R A Sy A s (h) AR R PY 7 AN R A A s ()~(k) BT AR Y G AR A U A NE R A L R 43 T BRI R B 4 T B
LEAL
Fig.1 Morphological comparison between the wide type and long fin of P. tetrazona

(a) wide type (left) and long fin (LF) of P. tetrazona; (b) caudal fin of WT and LF, the arrow indicates the location of V3 ray; (c)-(f) comparison of aver-
age body length, average caudal fin length, average number of segments and average segment length between WT and LF, ns. not significant, ****,
P<0.000 1, the same below; (g) segment length of the WT caudal fin; (h) segment length of the LF caudal fin; (i)-(k) comparison of the length of caudal
fin, number of segments and length of segments between WT and LF
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6.88, 6.01 Gb fil 594, 6.84. 6.80 Gb, Ik 39.14
Gbo g5 i b S Ao S 7w, 450 it o o

1H Q20 LA L HuB¥IA/NT 97.34 %, FEaisHE GC
SR IX A 47.65%~48.10% (3 2).

x2 MFHEEGITE

Tab. 2 Statistics of sequencing data

FEA J5 15z B /op T BYbp T3 /Gb QOBHE:/% GCHE&/%

samples raw reads clean reads clean bases Q20 base GC content
AT WTL 22929 005 22249 269 6.67 97.43 48.07
BPAER2 WT2 23825014 22936 567 6.88 97.34 47.74
PPAET3 WT3 20707 206 20 049 632 6.01 97.49 47.84
BT LFL 20339 135 19 787 532 5.94 97.36 47.74
FABR2  LF2 23382183 22789 415 6.84 97.36 48.10
RAZTY3  LF3 23301 838 22 674 530 6.80 97.58 47.65

23 HFREPARLREFADNEIR

P W0 AR AR 0 5 iz B Trinity™ " #0740 M Sk
WA, IR Corset™ BEJFHEAT RIS, &3k
% 56 271 4> unigene, #| ] GO. KEGG. KOG,
Nr. Nt. Pfam Fil Swiss-Prot 3£ 7 4~ % & /& %} uni-
gene HEATDIREIERE . Hirp HU X 3] GO Bds 22 1)
KIECH 20 839 4>, HEBEFEN 37.0%. LAF] KEGG
B LB 13 697 1, BN 24.3%,
HeXt 3] KOG £0ds PRy FE R ECR 9 273 4, HERE%R
H16.5%. L X B Nr B4 5 00 5 £ 25 303
A, HERBERN 45.0%, HEXTH] Nt Bl A rY 3 R
Hg 48 421 4, HRR N 86.0%. X Pfam JFE )
FHECH 20 843 4>, HEBR A 37.0%.  HxT F]
Swiss-Prot I Hi e 14 3L LB R 20 659 4, T RER

N 36.7%. TE T RGNt Bl B R TR R
B (K 2-a).

4 unigene 5 Nr 8 FEHE 1 LT A9 25 kA 7
GEit, BT AR M A B BT 25 SR R T e T
Hirp 5130 45 7 %1 b X6 I Rl 42 4R 68 (Sinocyc-
locheilus rhinocerous), i 75\ B 40 20.3%, 4 473
FIFFILLXS B8, 5P 17.7%., 4268 55)F
Bl HL X 22 7K 4x 2R AR (S, anshuiensis), 531 &
$16.9%. 3 032 Z£FF LA - E BB L8 (S. gra-
hami), 5 EEC12.0%, 2 822 SFHI AT |42
i, (NP RE11.2%, X AL R Y 8
i 21.9% (# 2-b),

24 EFRIEEFLEERNEEEST
FIFH 56 271 4~ unigenes £ A5 % 751, XfHf

m RN S rhinocerous
m i C. carpio
KGRI S anshuiensis
O G LREE S, grahami

m & C auratus

o JAthFf others

100
% 80t [
X 5
N
o g L
K< 60
g
28 40}
K =
# 2
g 20+t H
NINERERARIRD)
1 2 3 4 5 6
il
database
(@)

(b)

2 unigene INREE RS

() AN e 2 R B B g i R A,

(b) Nr Hudfs 2 G2 B W) e 7 A B P

1.GO, 2. KEGG, 3. KOG, 4. Nr, 5. Nt, 6. Pfam, 7. Swiss-Prot

Fig. 2 Statistics of unigene functional annotation

(a) bar chart showed the percentage of the genes annotated in different databases, (b) pie chart showed the species distribution and its proportion of the
genes annotated with Nr database; 1.GO, 2. KEGG, 3. KOG, 4. Nr, 5. Nt, 6. Pfam, 7. Swiss-Prot

https://www.china-fishery.cn

HE K25 2: 3276 sponsored by China Society of Fisheries


https://www.china-fishery.cn

8 1] WHURNE, S5 DU /N AR g R T R LA S T 1329

A RURN 58 A8 RV SR A R g e AT R SRk e i, AR
JE AT 22 R IR B GE T o3 Hr . AR T BT AR A
SEAFRI N 2 2 AR R A 1304 4, A
B 2.32%, Hob BgEEER 971 4>, F 5
[l 333 /> (1] 3-a).

X 2% S 8 1 B #E1T7 GO (gene ontology)
NReR AR, o2l MEEN R R IER. GOt
B3N, AFEAYIIHE (biological process,
BP). 48443 (cellular component, CC) F143F3
fiE (molecular function, MF), BP AR{KJEH|p, kit
FHAER N2 2 (microtubule-based movement) & 4
w3, ZRERAG 1440 LIEM3IATHE, 555
o A R B 1.52% A 0.33%; R
FE Y R4 (chromosome organization) i
B, 225 ENA 39 LA 7T AT, a8l
A% 2 T R PR R 1Y 4.23% F10.76% (& 3-b).
CCAMKEN T, MEHEMNE AW (tubulin com-
plex) B &R %, B GRS, 17401
PR 12 AT, o3 2R R LAY 1.85%
1 1.30% (& 3-c).

22 R ARIR L 4T KEGG W4E, 4R e
7N, ZEF AR N R TR AN A ] (cell cycle)
YUFIN TR (antigen processing and presentation) ,
25 B H R AT 5] (glutathione metabolism) . p53 15 5
i % (p53 signaling pathway) #1 DNA & ii] (DNA
replication) %518 % (18] 3-d). 7E 21 it &) 301155 5 18 %
i, cycd. cyeBl. cycB2. cycB3. cycE fl cdkl 4§
FEHFRIR W FR (B 3-¢)

2.5 ¢RT-PCR Hif FifsRIxE R

b e L AT LA AR IR A SO E Y N
SEG R qQRT-PCR Xt 6 A LA FE A AR R AT T
ik (3% 2). SR BN, X TEAERY, ckap2l 7E
RAMP R FRER EPHT 9745, 5 RNA-seq
SAEEC (10.0) 823 o ki-67. prel Kl urgep 1E 5875
AU b A X R A& RSB B 8.7, 6.0 Fl
5.71%, BEMKT RNA-seq 4551 (43510 9.8, 7.8 Fll
6.8 fi)o T cdc20 £ 28 A8 A v i) e 3k 1 £ 4L
(12.6) % = T RNA-seq 255 (9.9). cdkl 125 5
B K, qRT-PCR &5 R, % FE H #5848 Al
AR BT 59145, RNA-seq %5 M
11.7 % . qRT-PCR %4 5 54 s 4 45 R A — 3
(& 4,

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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3.1 ME/NEREELFHRN

PR EE BT, BRI E R RN
o937 20 A% i e i, RIS KM, A
B, WEREASE WA RKERS G R A
WEMAKEEANFE, RIS AR, Kb
E RN R A, AT B W A AR R
IE AR, 68 5% 32 BLA F o i 2% 1 6l J g
S5 2 BRCO M I 6 2k b 5 R AR Ok, D fa
KA . fEME i, SRR KR AR AR
figs S5 37 i G 1 0L S I A 0 1 BEOR SE B Y
HAT, 7EBEDfirh O 2R 13 2R R, —uk
RARRIN S By AR, Hr lof M
Hl rapunzel ' SR RINEE S5 A3 ToBCHIG N, 1 alf™
Dhi2059% Fl schleier ™ 28 A5 {48 2543715 K B 38
SRR EERA,

PUA /NG A B A A v, B AR AR AR AR A
SRR B AT 22 S ATEE ~, AR K 2Pk
o] U= R AL 38 I 3 R T AR A (P AR . £=0.28,
AR . f=0.62, P<0.000 1), B2 8 Py /)N
{1 %) JR8 B A R DR TR, 58 AR A 6 4y Bk H 4R
PR ] 05 J7 72 R 5 5 B A A AR — 3 (B A .
k=0.79, AR, (=082, P=0.006), FHHZ7AE R
5 A R R B A1 A E IR R AR, AR
Y08 437 B 2k [l JH R ARk R 3 K T A
A8 A4 AL . k=0.000 4, %75 A . k=0.006 8,
P<0.000 1), Pt AT 241 98 745 784 DU A /N e ) 2 6 531
KEFK (A 1-i~k). Z5E U LSRR, MHXTT
Hp A=A, AR AR A DA NG R R B R, R
oI EE S E BEN L, JHREEN T
FRE A S BT DA /)N 5 A R R i A K (1)
RUER 4315 80 B HE 2 o KBRS N 2 AR R 2L R
e, o K RGN TS R R
3.2 MR RB N 51 SAKEER B AL

wEARKZBRENEES DLk AR E
AR AR TR AT, AT AR STk AT
BER Wyl , L 2 02 [R]— A= W R P9 A TR] 174 45 44 1 AR
R IR S R, KR8 i BT
A B AR ER S KN, (HEE SRR
RGN R IR AHE A E B RN R 1
R, WEEAYHRESIEESRENARR
FEZCORI AR, i TOR 38 (56 A9 S5 2 S8 4 e A
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RAFRY vs. FPA Y

LF vs. WT B
" o IR P i
H & nuclear division “lg 1t
o Fill down: 3% | . EFRTHINT | o 1 (padi)
o L up: 971 P microtubule-based process 35
@ 38 [e AR none ! | ST WA | 30
.T°.° . microtubule-based movement 25
— HI - 2.0
27 i DNA%E L o 1.5
fuit =) DNA integration SEUA
A en : NPT count
bE ! DNAZMRFUSIERE | o . 20
g 19 H DNA catabolic process ® 3
&= P Yeta il ® 4
; Ao ®
' chromosome organization . 50
: MRS TR L AR
13 i - cellular macromolecule catabolic ®
0 : process o o & &
10 -5 0 5 10 DO
SRAS R FNIET 2 Y 72 S HE PR 3 7K1 L Y log, 18 FEH A
log, (FoldChange) gene ratio
(@) (b)
R [ g HriE)E P A
e pyrimidine metabolism —lgfi
WEEABE A 2y .
tubulin complex L WRIEJE PAEM 53 signifiié?a{ﬁiﬁ F L ] ~lg (padj)
WA TREY —lgfi B
L ] . Y Y 10
supramolecular polymer —lg (padj) lysosome
T T4 P P IgA [ T G R4 | ° 8
supramolecular fiber 35 intestinal immune network for IgA production
A FEEN ° 3.0 AR AR 6
supramolecular complex 25 glutathione metabolism [ o 4
EEBOE Ak 2.0 DNA il | .
proteasome core complex =5 DNA replication SEHA
GHEE NS B AN | ® count
proteasome complex [* e 10 cell cycle .5
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Fig. 3 Identification of differentially expressed genes (DEGs) and their functional enrichment analysis

(a) volcano plot of DEGs between WT group and LF group; (b) GO enrichment terms of DEGs in biological process; (¢) GO enrichment terms of DEGs

in cellular component; (d) the top ten KEGG signaling pathways enriched for up-regulated DEGs; (e) partial genes up-regulated, G1. pre-synthesis of

DNA, S. DNA synthesis stage, G2. late DNA synthesis, M. mitosis, red represents up-regulated gene expression and black represents no significant dif-

ference in gene expression in cell cycle signaling pathway
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Phenotypic and transcriptomic analysis of long fins of
tiger barb (Puntius tetrazona)

YANG Jihui >, YAN Nan '?, CUI Wenyao *, XIONG Jiafeng >, HUANG Rong’, REN Jianfeng "**

(1. International Research Center for Marine Biosciences, Ministry of Science and Technology,
Shanghai Ocean University, Shanghai 201306  China,
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China;
3. Guangdong Aquarium Association, Guangzhou 510375, China)

Abstract: Puntius tetrazona is a small tropical ornamental fish with high economic value. Through the method of t-
test, the body length (BL), caudal fin length (CL), segment number (SN) and segment length (SL) of caudal fin of
P. tetrazona (wild type, WT) and (long fin, LF) were statistically analyzed. The results showed that there was no
significant difference in BL between the WT (#=30) and LF (»=30) (P>0.05), but there were significant differ-
ences in CL (P<0.000 1), SN (P<0.000 1) and SL (P<0.000 1). At the same time, linear regression analyses were
performed on the caudal fin length, segment number and length of caudal fin of WT (»=80) and LF (»=80) P. fet-
razona with different body length. The results showed that compared to WT, the caudal fin of LF P. fetrazona
grew more rapidly (WT: £=0.28, LF: £k=0.62, P<0.000 1), the increasing frequency of the segment number of
caudal fin was similar (WT: £=0.79, LF: k/=0.82, P=0.006), and the segment length of caudal fin was much greater
(WT: £=0.000 4, LF: £/=0.006 8, P<0.000 1). Transcriptome analysis of caudal fin of WT and LF adults showed
that 56 271 unigenes were obtained from de novo transcriptome assembly. There were 1 304 differentially
expressed genes between WT group (n=3) and LF group (n=3), of which 971 genes were up-regulated and 333
genes were down-regulated. The KEGG pathway enrichment analysis showed that the differently expressed genes
were significantly enriched into cell cycle and DNA replication signal pathways related to cell proliferation
(P<0.05), in which cyclin (cycA, cycB, and cycE) and cyclin-dependent kinase 1 genes were significantly up-regu-
lated. Finally, we determined the expression level of cytoskeleton associated protein 2-like, proliferation marker
protein Ki-67, cell division cycle protein 20, protein regulator of cytokinesis 1, up-regulator of cell proliferation
and cyclin-dependent kinase 1 by qRT-PCR. The results of qRT-PCR were consistent with those of RNA-seq. The
above results showed that a mutated gene in LF P. tefrazona caused the up-regulated expression of cell cycle
related genes, which accelerated the cell proliferation rate of caudal fin and resulted in increase of caudal fin seg-
ment length, showing the phenotype with a long caudal fin.

Key words: Puntius tetrazona; long fin mutant; caudal fin; transcriptome sequencing; differentially expressed
gene; cell proliferation
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