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A, & &, ZFE, K,
(L P ETFE KA GRS %0, Wil st 310018;
2. WL KR Fe, Wil HiJ 310058)

BE: Y THRRINKMpE N EAREEERREE KA AKFHFH, ALK AL umina
Hiseq 25007 & & M| /57 F & 2 4 YL # 30 d4k 2 4 (D30)Fn 1.4 0 d (DO)xt PR 41 Wy H A& [E 4%
W E R AR AT IO M T, RGN EEREHTTELEF RN kA%, %415145981
Aunigenes, ¥ K & 4H675bp, N5041 127 bp. 4t xCDD. KOG. COG. NR. NT.
PFAM. Swissprot. TrEMBL. GOfKEGG% # 4% & oy J¥ 7| tb 3t 2~ #7, 145 9814
unigenes ¥ ft 75 2| £ B, # 3t 5] ATPM (transcripts per million) 3k f& & 4 & % 3£ K F, ¥
W TDEGseq#t [T H k£ =2 R 4. UYKOdY B4, RE 2R AEFARLHLRE
3 O value<0.05 F. £ 5 4 ¥ [Fold Change[>2, # /526502 224 F, P 667 NELHT % +
B, 1983NEHEZTH. AMOAEEERBINEZ S B EXEHTR AT E
PCR (qRT-PCR) HiE, £ RIEV T AN 700 E. KA =27 KkEEEH#HTGOY
EEAON, DEBEISEARE, HYMFAURBRGREREEERERNEE, BERXK
BRRZ, B 5z A RWEARY TH. KEGGEHE E4Mit—FIiEWH,
zRAWEUERARTEERERNEE. i, 2RAFFANEEUTNE SR
B L. B MAMTMEEE, XTRELMERFNETYREEEEA. 5
EBARRAEN AR RAER ERK, RV HAE S ERIRATEKE G RAH DNt
M FT . ZELBER N FENTR H A E E R IR IR 2835 5o 23 8 5 AL 6] DL R 2
ANMEHEENARRETEENSEMN, HAHWEFEXHARRESERE.

REEWE: HAEE,; R, YURE, #FANF; Nk4%, 2REKE0M

FESES: Q786;S917.4

H A EWE (Hirudo nipponia)l& T W) 1% H
(Arhynchobdellida) . P& 1% %} (Hirudinidae), 1&#57K
I, e Hs T (MR R ) |, JEEIE, 2
NP B2 ig i 2z —, HARBE IR iz /A
TP, Z20154F R i 24 ) 2 i v
— W MLV Y I 2 24 BF W ol EL A A iR Y T
I A MR EAE Y, 25%on s T (b
2580 ) Wi 53 A A, B TE IR 6 g
(Whitmania pigra) MY 4 4 208 (W. acranulata)” .
H s 2 0 1 25 FH A 3 8 R U5 T e YR o 1 4%

Wi HHE: 2018-12-19  1&EIHHA: 2019-10-13
BHTE: KA RFL R4 (31440030)
BIEEE: PEE, E-mail: yyluo@cjlu.edu.cn
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MHERFRERD: A

RAYIE RS, H1 40 guamerin® | piguamerin”’
Filbdellin-KLEA HURHLR M Lh2™ ;7 W] 5 iR i
(hyaluronidase)fi % /e #F 41 ffd S0 38 o B ¥ K
18 R (hirudin)fE A ¥R 18 4 1M 48 P96 I 25 5 AE R
ML 258, B AR R AL Y.
A, HLZH KR R FUH P 5 B 2
B R (FDAEHERE I, ARAL T HAb A s, H
AR WEAEAEAIN AN IR B ME B K 1]
S e, EWRXTT HABE SRy E R
TEAERETE | AR ) T R
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53 TR I5, S A [ el A X LRl 37 SR 2L L A 755

T P4 7 T

H AR S il T R R 2 A e T B
Yor A MBS, 5308 28 3h ) 52 B ULER B
U, SR N MEAT g . TR A BAE )5 T
MO 35 R Y R, A AR LR
H A = 0% M 3 AR 7Y — R 90 A6 38 i v o 72 5 4
R, T A 7 LS N LR B 38 ) B A3 BIL
HABEXF R, XX T H A BE 8 5750 S R 24
FAB 2 8 B A B B S

AP FIREE KA E, YR IR IESREAS
B R R BB L A A A, T R A T R A
KA AR RNA-Seqd AR ] LIxf 2 fh A= W) i 47
WG b, BRAMAM, fREER. R
L =TI 4L = v S S Y 1 e RN € 2% 2
TN SR A 2R B DR AE G S RN AT 48
E DL R BRI T RE A AR AL B bl 3 AR ™

UTAER, R R I8 I R R B AN T R
[ 2 03 2 i B 5T T AR A B T R S R
Bio FREEPR FHRNAD 4 A X BCR H i A #E
4L W5 (Poecilobdella javanica), H ARERE | Tgik
4 4% RNl 7 1L 88 (Heamadipsa cavatuses sp.
nov. ) AT T 5% SR U oA, DR ER ROR T T
Y8 & ¥ 51 (simple sequence repeats, SSR)AY 4341 LA
o PTEE I AH 2 D) BEEST-SSR ., LiuF 3 i %ot
LR B R 5 AN () e S %) 9 e ) SO BT
L2 B AT i S 2 LR & 8L, DNA/RNA
AH DG B RAEYUBOIRAS T 3R35 T 7E I i
FEWIE], BRI RRACH . DLt M IR AR
BB . AR ERY, YU R
JEMARTFPIRET, BENPENSFWEAFER
PR AR AL, Lemke5 PR BE 43 1 WL FE-
WG, BERMERMRAEHA 2K B ER,
B 56T H A B2 0 e 3 Ji 9L AR 1 3 14 43— BIL 1
R ILARIE

AR S A TR — A By T B, HEE
SR P (RNA-Seq) e A, XYUVEARESFIRE 5
H A 5 e e V3 R A7 U300 M o DA S 0 DR R A
%) 2 R O e 0 S GE S, B X S i
13508, X H AR E g 72, o~
H A 12 e e 3 J 4 L 0 98 80 4 L i) BT 5 25 ik
fil, BAEZEEL,

1 MRS 1A

1.1 HLAUNEEFIRNAF] Z
A S 56 B FH Y H AR 12 0 g S T DR A i

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

EYBEARGIRAT, WEEH0.4+0.1) g, &t
RRIEEFEEE, FEEEPIFRI04, =
H1(26£2) °C, JERERFRIL : D=12 : 12, #fH1HE
Wit K o BEH20 HANMAR KNG |« R R4 i ik
FEHAER, SEs-h2dl, i HAREE M
P B M I 5 30 min(DO) & YLk 30 d(D30)24
4112249, DOMID30ZH 73 5 HC10 H H A B g, i il
PR IR LY, IFORAF T80 °CHI TRNAT 4% .
F & Total RNA Extractor (Trizol) ik 7l &[4 T
A TR (0 ) B A BR 2 w1 Ud B, X r
74 W Y R AL i AT RNASZ B, FHQubit 2.0%¢ 1
R RNAVE B, 300 R B 66 J A 10 RN A 52 38 D
Je LA V5 e i 0 o % BT 15 B RNAV W& T
—80 °CIR-AF a7 ZIH F IR 825L 50 .
1.2 XEMBEARNANF

F FH Qubit 2.0 RNAK: i 7] £ (Invitrogen) %
SRNAKG 0 2 &, 8 SCPE A # T 75 SLRNA
iw ., RPFEVAHTS™ mRNA-seq V2 Library Prep Kit
for Hlumina® a5 & (R 3 W MEE A DB AT BR 2
) FH i A i £ cDNASCE . fii 5 2, Oligo dT
WERE 5474 poly-AE I mRNAZE & LI & #EmRNA
e f H R Befl . R BEMLS |9 21 T mRNA ) 33
ik, SCPLcDNASE —HEG . i 1d RNase HiH fk
Z A5 WUEE T I mRNARE, & B cDNAH #h i, 52
PLCDNASE —HE G o W B PR I 8 52 17 A i
TNA-F . ##3Ek . FIHVAHTS DNA Clean Beads
(B 5L U ME A B A R 2 W] )X RS cDN A
frefifh, 9783 B W LA A e 4 1 e DNAXC
J# . 4R J5 i 1t Hlumina HiSeq 2500°F & X} 454
cDNASCFEHATINT , I 7 Az e R R i 13245
1.3 4 3%¢HADenovetH%E . REITEHFERE

lumina Hiseq ™ /5 J& 4 PR K08 SC ik 2
CASAV AR5 73 M e A o I i I P P57, LA
FASTQ 48 A o % i 4 B i ot o 554
BT 43t, -l F FastQCAE £k T. B X REAS i1 il
J7EC A ot i R AT T AR PEA . Trimmomatic®”
HEATECHE AL B, DA vl hh A A A Sk
1. BT T, 4SBT (Clean) £ 4 -
i Trinity™* K CleanZi 4 De novoZd 3¢ il 7% 5
A%, X Trinity DF 545 2 10 % A L 904, BUREA
B SR AR R B K 1Y e S AAE Hunigene, DL
USICE SN =218

Ffunigenes 5 A F B AT L EE, FFRET

http://www.scxuebao.cn
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FE B AR RIS T D REE RS . HINCBI £k 2
FBLAST+#funigenes5 CDD, KOG, COG,
NR. NT. PFAM. Swissprotz TTEMBLH {4 J¥ 5]
HEAT He# . JEF Swissprot A TTEMBL W #7311
HEHERSESR, WG uniprothy 3 B 15 B 145 3|
GO, Xfunigenesf{ KOF K5, RIEKOE
Pathway 5 2 % HE T KEGGC it 8 4025 . M4l
NR. SwissProt#1 TrEMBLAY 1 Hb%f 245 5, 2 H:
M 5 9% 07 16 5 unigenes A T 2 4E ( open
reading frame, ORF), #X /5 R 4G bp il %00 1 R
FEHCDS M 4 i i 2 FL R T 91, [A] ik K e Xt
I+ AYunigenesiffl i TransDecoder®k {4 i il H:CDS
¥,

14 ESHEERERE

TR K PR R KRR, OB SRR R Y
Clean sz £ 1) 2H 2 1) % si 20 LA ARAT 51> Jk A
ROTEEL, 833 115 TPM(transcripts per million){H LA
B [ A A 22 ] Bk TR 3R TR 0 22 5% o 107 1k ()
AF 2% 18T R B R PR B LA B RE A X readss
THERI R . R TMM Xt read countZ 4 #4745
WL, 2 5 HIDEGseq" AT 22 %M. M
TR 2 R AR, R A O value<
0.05H.|Fold Change|>2, {# Fcluster ProfilerX} 2= 5
L A TKEGGHE s FIKOG/ 2 w3 S0 #r, M4%F
1EJ5 B PE (O value)<0.05, AN iZINRELAAE B
HEE.

1.5 SEBTR A EZEPCR(QRT-PCR)

il 52 QRT-PCR AT M 56 H A = 18 0t 7 i 47~
KT REFL P 2k, B-actinfE AN S I .
R A5 B it 20 I 7 5040 FH Primer premier 5.05% 1415
TFaIW (1), M55 S 2 0 v A [E) 0 B & e g
BUSARNA, H-# FH H A5 gDNA wiperf#JHiScript” 11
Q RT SuperMix for qPCRIR /| & & W 56 — 5
cDNA, ##iChamQTM Universal SYBR" qPCR
Master Mixisl 7l & #1581, #£ ABI 7300 Plus?¢
S 5E HPCRIXHF 1T qRT-PCR, |0 7E S A& 120
pLH#47, 10 pL 2 x ChamQ Universal SYBR
qPCR Master Mix, 2 pLF% B cDNARLHL . 0.4
uL5 [ #7(10 mmol/L)F17.2 uL ddH,0., % F 41 &4
HEFTqPCRILIY : 95 °CHiZE 1430 s; 95 °CAE 1
10 s; 60 °CiRB K HEMI30 s; 4053 . RH
2 AACRI T o A A e PR A X Fé 3k UK F- . fd FHSPSS
16,05 A% 45 SR AT B 2R 07 2250 #7, P <0.05%
NESERG R X,

http://www.scxuebao.cn

F1 KHAEEPCR3|Y
Tab.1 Primer for qRT-PCR assay

B 514 FE5 (5-3")
genes primers sequences
bdellin-KL RT-bdellin-KL-F CTGCACCAAGGAACT
GCTGAG
RT-bdellin-KL-R TGTTCGTGGGCAACTG
ACG
guamerin RT-guamerin-F TGACGATGACAAAAG
TCGACGAG
RT-guamerin-R GACTTGTGCTGGAGA
GCAGG
hyaluronidase RT-hyaluronidase-F ~ AGAAGGCGGCCAACT
TACATCAC
RT-hyaluronidase-R ~ TCGACTCGTCTGCATT
CAGTTCTG
hirudin RT-hirudin-F TGGTTGTTTGCATCTC
CGTGT
RT-hirudin-R CAAATTGCGGTACCCT
CGCA
p-actin RT-B-actin-F CAAGACCTACGACGG
AGTCA
RT-B-actin-R TTGGTGAACTCTGGAT
GGAA
2 &R

2.1 % FANFFIDe novelH 3

XYL O AL 30 dPFP A [RR S TR
() H A B0 e B R AT S S AL DU ), 43 il AR AR
59 031 284155 245 6924 JF #4144 B ¥
Q2088 L b 141 ¥ 1 5F 96.5% , 13X % WA B3 1y Jo
AR MR GEE S, MABRSA
W RBTEAT S, 43R5 57 542 906
F152 999 370 A 8L K (F2) . ff H Trinity ¥ A
OB De novodl 2%, 3K15261 0510 FE %A, ¥
5 EAR U4 5 3545 145 981/ unigenes., unigenes
H135.61%M0 K B K T500 bp, 17.88%[1 K B K T

*R2 HBRENFHRELI

Tab. 2 Statistic summary of sequencing data

iH YUHkO d YL%30 d
items DO D30
JRUEEE  raw data 59031284 55245 692

JRUEHRFE/ bp  raw bases 8854 692 600 8 286 853 800

JE LGRS T 331/ bp 150 150
average reads length of raw bases
Q20 bases/bp 8669973119 8001 054 496

Q20/% 97.91 96.55
Clean (#% Clean data
Clean f#FE/bp Clean bases
Clean BT K/ bp
average reads length of Clean bases
Q20%#E/ bp Q20 bases 8423256901 7617 730 604
Q20/% 98.77 97.82

i QOARIRBREEN i EAE K T-20

Notes: Q20 represents that phred quality score is greater than 20

57 542906 52999 370
8528572127 7787 343 591

148.21 146.93
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1000 bp, HK VLRI A201~27 163 bp, FHK
B N675.04 bp(F23), M4, L Xfunigenest FE

MGCHE & m#ktT T gt (& ). JFgesriridlh
unigenes/ T 9I1E S H ¥ 51

% 3 DenoveBEZRY%1t

Tab.3 Statistic summary of De nove assembly data

B/ A

A SEEA NS0 N9O BRKEp K Edp  AKbp  PHIKE/bp
items numbers =500 bp >1000 bp max length min length  total length average length
SN 261051 123 985 71223 1 546 326 27163 201 228980320  877.15
transcript
38 F R A 145981 51987 26 104 1127 259 27163 201 98 542 861 675.04
unigene

s N50. NOOZIR K BER B A MK BN I BN AL, BIA/N T2 K50%. 90% IIHFHEF RA MK

Notes: N50, N90 is defined as arranging the spliced transcripts from large to small according to their length, and accumulating the length of transcripts to

the length of spliced transcripts no less than 50%, 90% of their total length

60 000

40 000

B/ A

number of genes

20000

0 ]

TR T T S O N N N N N N N NN NN
SAPANTNNMIN RPN IRN AN NN N NN NN
PRSP S q\u\\\m\%\u\g\b\'\\%\;&

KB /bp
length

(@)

10 000

L, 8000 |
&5

=S 6000t
& o

R & 4000 t
g

= 2000 f

0

10 20

30 40 50 60 70 80
GCEE/%
GC content

(b)

1 unigene$31E %

(a) unigene K JE 43 4ii ;  (b) unigene GC & & 43 fii

Fig.1 Characteristic distribution of unigene

(a) length distribution of unigene; (b) GC content distribution of unigene
22 EEER

I FBLASTH ¥ unigene ik K /3 51 4 1) 5
NR. NT. KOG, CDD. PFAM. Swissprot,
TrEMBL . GOFMKEGGE i BEAT XS, UL
JE>30%, He<le-sHyiRE, G IFEHM2I A
FRTEAE B, IF5 T4 2088 5 Hunigene & [
TERBCE R 43 L (FR4) o X T4 FZ A A%
JEENR ., KEGG. SwissprotfIKOG, H.7r5]3k45
55.64%. 6.31%. 41.98%F127.62%M ks, Hr
7 5941 unigenes7E 41 BG4 A TR (F2).

GOJZ — 2 [8 Frb o Ak 1 25 X Dy e i ik 1 4
KRG, FT 554 5Swissprot, TrEMBLAY
BaE R, 68 767 unigenes# 23 it B A4 ¥ i 2
(biological process). 43T I HE(molecular function)
140 i 2H 43 (cellular component), FH&E 4351k
i [E 7K 77 %% 4> 32 /) sponsored by China Society of Fisheries

57188, 57 076F161 5914~ ([%13-a), T I H R
[FIESCHR, I HKOGEMRE PRt — L X DIRe# T 026,
40 314/~ unigenes# 73 L £ 261 FF & I KOG
A, HrF 515 SLH 5 2 (6 037/ unigenes), H
UK S — M Ty AE T SE ] (5 048> unigenes), B
JEEME . H B iz K AE4R (4 333/ unigenes)
(K13-b). KEGG2 Gt 53t & K = Wy Ak & W 1
2 i v A A A DA S 3 S DR 5 ) T g 1Y) 2
2 . R AR KO BE I B 5 Pathway (I 1K & 1
KAASZR G %19 207 unigenes i 17 KEGGA i 1%
S, ARIAGE BIRAR TE R W34 K T R
52, RPAA R . PR BALEE . L (s BAb
BRI A YL RS, HunigenesBU & 435l H
1894, 1991, 3039, 338012 1117 (K 4)., W
NR. SwissProtfI TrEMBLE g 72 1) e 44 b X 445 R

http://www.scxuebao.cn
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x4 EREBRZIT

Tab. 4 Statistics summary of gene annotation

HHs g unigenes#( H /™ H /%

database number of unigenes percentage
CDD 43 784 29.99
KOG 40314 27.62
NR 81220 55.64
NT 61399 42.06
PFAM 32271 22.11
Swissprot 61288 41.98
TrEMBL 74 734 51.19
GO 68 767 47.11
KEGG 9207 6.31
2 I 99918 68.45
least one database
P s 4454 3.05
all database
SIEF 145 981 100

total genes number

KEGG

NR 0

L g
486 |

95

2 ERRREER

Fig. 2 Annotation of protein database

P HAR SE 905 1 72 unigene i ORF, - [R] i 5 K L
Xt I fJunigeneii if TransDecoder X {4 1 ] H:
CDS, unigened= 24 F17£200~300 bp, H K K100~
200H1300~400 bp, unigenes$ & 43 1 N 35 494
(32.0%). 20 441(18.4%)F113 893(12.5%) (I&15).

23 RIEEFDH

i3 51 A TPMOR T 50 AE b ik B 3k 3k &
B BbAh, MR R K E B FHDEGseq K 4 i 17
2R RIRHT, IR E O value<0.05H [Fold
Changel[>2¥ i 1% 18 % 25 S 3L K, @ X D304 5
DOZ L #, &I BRI R B K AEDIORFE AL
DO SR (18] 6-a), JF 25 T2 6501 b 5 25 7 Ak

http://www.scxuebao.cn

W, Hhee7 NN 25 B iE, 1983 B 3%
N T RRF L (TMP), LB LR i Y
FEPH KGR K (Bl 6-b), B9\l 43 0l Sy P 2 AR AR
log,(TPM+1)H, B RA ST TR, B
LR TR s i iR A m Bk, HhaaRin b
WKW, gERRTHEN, BARREER
S, BT IR YLER 30 dEEA A XTI
0 dFEA, FEX L2 R, RS JLFN AT fE
IR BRI B A AN, Bl Antistasin
Saratin, Destabilasef Theromyzin, %J N 5 54
BABUEE M . P . HURIE . Hobos F i E
Pk EDI6E, X AT REAE A BN IR TT T R
HEAEM

24 GOMKEGGHEEXMEREREE N

HEGOTIRE M AR R T, 2 650122 Rk
LA 2] 711 GOThRe i B, b B ad B v I
274, S S 224, IR 224
25 5 5 WS B GO JE E 1T T BE B & 4
Br, 2R AE It EEEBA 17514, KA
Yt BaFT64, WA LETA, ST
524 o ARSIk T AR AR B B AT 304
GO e R 7-2), 4D FRIIAE2E AP 4
A, o e A R . RRA A
T2 RN G e A 9 B il AR R 25 S RO R
%, TEMI A IR R & 114y, Horpsh
DX W A R R 5T 38 4 BT 25 R 3R Ak R R
%, TEaFURedemrh g 124, Hrb ik i
PE o G5 RE 53005 P TR0 IR T T 1 %o L -2 5 R IR Y A
Mo & E2RENKL ., B2, HARERWER
R0 A= 3z B T LR B 8 AR R BRI, aX
A RE SRR AR I T AE

B 25 S L DN e S B KEGGE I J28 HE 47 18 1
00, MEFIEE R PIE (O value)<0.058F, AN
ZINBEAAAE W & EIH O, HO valuelli/Nik g 2%
EE, REIR, 2650 LR RAHE N AT
LRN1255 % b, Hodr, OB A R 20 il A1 JE
Jo— 32 M HH AR FH 2 4% 08 % B W 4 (B7-b), H
KA I8 I SRR B . AR 2 mRNAYE B
PR AR BT . AR RN W SOz A% i R iR
BTN Z F IR ATIA E S REE T,
PR 2 FRERAUA 21 . FERIX TN 771257
B, SN R IR AR T, Hixik
22 5 BRI TED3OFE A Hh 3R 3R K7 2 /D RRAR T 345 .
WM R B 98 20 AT RE IR AR )6 U R I B R
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R, Y A RE
T8 B GO T 45 2R — B

2.5 qRT-PCRZER

S it — 2 W I v 1 e R A SR A AR,

sl

molecular function

GEt7bunic

biological process

AL 5y

cellular component

PARE X IUR 3, X5 b

i qRT-PCRERIIE | H 7% = 5 e % i 41> 2 2 T g
FEHRRFRIL, Blbdellin-KL. guamerin. hyaluronidase

Fhirudin, KUK 30 dS5YUK0 A 22 R 55 54
WP 25 AR A (K18), 453 s, WA g 3

HUEALTEYE  antioxdant activity
454 binding
fEALTEYE  catalytic activity
#fLEETE  chemoattractant activity
MR chemorepellent activity
T E AR electron carrier activity
EJREARTEPE  metallochaperone activity
Sy FIifEA R molecular function regulator
GrFHSETE molecular transducer activity
JEARAEEYE  morphogen activity
R4 G e R TiE T nucleic acid binding transcription factor activity
EFFPERTE  nutrient reservoir activity
HEAFFR%  protein tag
{555 331 signal transducer activity
ik FiEtE  structural molecule activity
Fe R iE PR, SIS A transcription factor activity, protrin binding
BHEEIRYTE M translation regulator activity
HIZTETE  transporter activity
ZARIEE  receptor activity
JEIE P IEE  channel regulator activity
B9 YL enzyme regulator activity
ZARPIAIEE  receptor regulator activity
174 behavior
“EA)FM biological adhesion
“EHIHR biological phase
ZEHIEHT biological regulation
4% cell aggregation
ARG cell killing
PR s AR AR E cellular ization or bi i
ARt cellular process
fif#F detoxification
KEILFE  developmental process
EK growth
Gy R G immune system process
SEA localization
23 locomotion
AR metabolic process
2/ mullti-organism process
LANEAILILFE  multicellular organismal process
EPBEFE G negative regulation of biological process
HEREAEIEAT  positive regulation of biological process
IR regulation of biological process
%9 reproduction
BB R reproductive process
Fl# R response to stimulus
i rhyhmic process
{54 signaling
HoAd R single-organism process
SERLEENL  establishment of localization
i cell
Y% cell junction
ARfEERST  cell part
YAHISMENT  extracellular matrix
AHMAMEFR S extracellular matrix component
4K IR exextracellular region
ANaSHX S extracellular region part
w5 R4 macromolecular complex
& membrane
JE#84>  membrane part
JEEFAIfE  membrane-enclosed lumen
% nucleoid
U ds  organelle
Y1255 organelle part
HABEY)  other organism
LA N5, other  organism part
5 T414E  supramolecular fiber
LR symplast
il synapse
F4rJefl synapse part
JRFFHIRL  virion
RS virion part

(@

o [ 7K 7% 22 2> 73 sponsored by China Society of Fisheries
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WL 5 R R R I A 4 R AR — 2L,

Fig. 3
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RNA B TRMEHE  RNA processing and modification

et R L5HIFE) /1% chromatin structure and dynamics

fig i A= FIfE e energy production and conversion

i S, A0 5 2, e ik 23] cell cycle control, cell division, chromosome partitioning
G Z AR amino acid transport and metabolism

WA RR s A ide transport and
AR AP S AT AR bohydrate transport and boli

HREFESERACH coenzyme transport and metabolism
JiE 2 FARI lipid transport and metabolism
W, RS A & 2 translation, ribosomal structure and biogenesis
#3%  transcription
il EAMMEHE  replication, recombination and repair

BB A BER A cell wall pe bi i
HIEA)  cell motility
WVEIE A1, &, fE1BE T posttranslational modification, protrin turnover, chaperones
TCHLES T2 MR¥  inorganic ion transport and metabolism

YU E 1, FIE AR secondary metabolites biosynthesus, transport and

MM general function prediction only
AKITIEE  function unknown
i 5% FHLH  signal transduction mechanisms
A PSR, S WA BEIZET  intracellular trafficking, secretion, and vesicular transport
BifEHLE] - defense mechanisms
YiasbEH  extracellular structures
H45H  nuclear structure
YffIE4  cytoskeleton

0 2000 4000 6 000
H KR

number of genes

(b)

3 GOMKOGUIEES #E 8
Fig. 3 Functional classification annotation of GO and KOG database

SR KA
number of genes

(=} [l

=4 S 2

S g — —
% 2_:( _ YA K AIBET.  cell growth and death
£3 i) cell motility
- ZHAIEFE  cellular community
BHE o — HAZ A R4 transport and catabolism
fé E % 54412 membrane transport
g _g é {55%S  signal transduction
K57 L E5 9 TR EAER  signaling molecules and interaction
O — Y. SRR folding, sorting and degradation
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Comparative transcriptome analysis of salivary glands of
Hirudo nipponia in response to starvation

XING Yueting ?,  GUAN Feng', LIShiyu', ZHANG Shixiong', LUO Yuanyuan "

(1. College of Life Sciences, China Jiliang University, Hangzhou 310018, China;;
2. School of Medicine, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to investigate the variations of gene expression of salivary gland in Hirudo nipponia under
starvation stress, two libraries of starvation treatment group (D30) and control group (D0) were constructed and
sequenced using the Illumina HiSeq 2500 platform (paired-end). After stringent quality control of raw data,
145 981 unigenes were obtained using de novo assembly. The average length of unigenes was 675 bp and N50
length was 1 127 bp. And then all of unigenes were annotated via sequence alignment analysis in CDD, KOG,
COG, NR, NT, PFAM, Swissprot, TTEMBL, GO and KEGG databases. The amount of gene expression was also
estimated according to TPM (transcripts per million). By comparing the transcriptome data of D30 sample and DO
sample, the differentially expressed genes (DEGs) were screened out with a threshold criteria O value<0.05 and
|[Fold Change[> 2. Totally 2 650 DEGs were identified under starvation stress, among which 667 genes were up-
regulated and 1 983 genes were down-regulated. Four functional DEGs were selected for qRT-PCR analysis, and
the results confirmed that the transcriptome analysis was reliable. In addition, 175 pathways were significantly
enriched when all the DEGs were subject to GO enrichment analysis. The results showed that most of the DEGs
were involved in cytoplasmic ribosome pathway and ribosome pathway was second. The DEGs were almost down-
regulated in these pathways. It was also proved in KEGG enrichment analysis that most DEGs were involved in
ribosome pathway was second. The DEGs down-regulated in ribosome pathway can indicate that it reduces protein
metabolism under starvation stress. Futhermore, 4 genes were predicted to be involved in anticoagulatory,
antithrombotic, antibacterial, anti-inflammatory and antitumor processes, which might play important roles in the
treatment of various diseases. The results above mentioned provide important reference information for further
study on the molecular mechanism of starvation tolerance of salivary gland and the discovery of pharmaceutical
value genes in H. nipponia, and also provide reference for other medicinal leeches.
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