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(1. R REFK T SEarEbE B 2013065
2. REDKFARIAF S B SO K PRI 7 SRk S H AR B R LR = i ol B E S E Y ol R R SR =
PN ASFREF K FRFEIR FE DA E LI E  F KRR T SE L RFRTRE IR F8 266071
3. REEWPERK SAAAp 10T KE 1160235 4. FSAONREEHERAS TR2BE IR HH  266109;

5. IWRRIARFFEHE B 1WA Z8% 271000; 6. WAK=FHEFOM  ZBE 24 10900;
7. VLHBEAT=FE AR AT 195 @B 255654)

WE A% Z K8 8 (Macrobrachium rosenbergii) 4k &T 45 &-4E (IPS) 8y 4 F HlL 4|, A & @ B0l 7
F & (Illumina Hiseq-2500)% 5| xf & IPS & X B #F(IPS #F)fniE % Z KB I P B # AN 7, 34T 4
MiEEFat, HRET, SEENFIERE 5642 GEHREHE, HEREE 221901 432 EH
J¥ % (unigene), K 36 E & 201~30 985 bp, FH K LA 1572 bp, N50 K & 4 2867 bp, N90 K &
646 bp, ¥ FEH 77 4 B4 Nr. Nt, Swissprot, KEGG. KOG. GO, PFAM #k 4 & 347 )5 7 1,
xR EER, 103570 45 FER, £, GO REEFTBIANELAFI RS, £RRE0N
$7R, 2003 N EE IPS MFIRAR o £ F &K, B 1209 > EEEE A 794 NTHEERE, 516 A
Bk %2 242 % KEGG HEF, BF,. FE5RFMAERAEENZRABKER LS. HILE.
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NP REEERNEFAEIPS HRFFEELE, whENEAEKEFZERL, 288 %F 804
Mle, CHESEER, FHERREEB, HANKBRRER 22, 85Z0HB B, 44&F98L. Fx
RTEK AT, Fn, 2HFEHE. ok, HEAESER AT, NEEAELLE5R
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%' [C A R (Macrobrachium rosenbergii) 2 it 5 |-
MR RIIRKEF R Z —, FBAMAERMET . 7
] R R B R M L8 AR IR 7K B iR 7K K 3k (¥R T 22,
1981), K% [RIBIFAEY R R, HIFRFEA R W]
i, W B 2 G XA R 32 IR OK SR i
HATIREE . H 1976 FHHIAKRELLE, P IGIHIFSE
Bl & TR (212 1987), HFT, FoE % [RE IR
WEH R 250 (LR A AT FRA A2 30 000 hm?,
2019 4EFRE X QTR AR FRIE G 536 139 609 t (RALAK
R el ¥ B ) 45, 2020), MEGHR . ERE . BOER
Jn T2 = Py A 5 B 100 1278, T — % E
K, FeE O RO A 2 TOIR AR SR8 7 i
KETER

SR, 2010 4 4R, FIRIEIFFREN BT
DU FL R A K 2 18 Oy S BLRRAIE B K R 255 1iF (iron
prawn syndrome, IPS)[AJ(FMER, 2013), FriF “4k
HR7, XFR CERSEHR”, R FREE O EEE  ehd
KK L (TR IR 1) — P PRI . — e & [QTE IR 2]
4~6 cm BF A K ZE, 6~7 cm B O SME A,
WRHLBP, HEERAYSE 2 P RBRGEBAE, 2017), 5K
DY RIBIET-FAAE, D IRIFERE IPS J5IFA
IR AET 0L, VhER w2k, (AR R BUR
X 5 5 KA IE T S i B4 e A [l (PR R
2013, EHIAE, 2017),

W FEsh W) AR50 K B 2 B 2 P R A 2804
M . A FIRAA X 25 BSR4 1R (X0-SG) 2
o) i EE M LN WA E Z—, s
PRANEIFL R (GIH) « W P K1 E (MIH) . B Ssh &
MR (CHH) S 2 RS R & St . 2 RS
ZeiB I, TR H SR IR EE L WA BT
1515 U 9 454k BRd # (Nagaraju, 2011, Keller, 1992,
KRELEE, 2000), [EXF T H 52 sh ) U H 2% [CTR ERME AR
KE W FIRENRA IR E .

AWF5E K H Tllumina Hiseq-2500 ~F- &5 %} i IPS %
[CYR MR (IPS R A1 IE 5 % TG MR AR AR 32E 17 5 S5 2030
¥, N7 IPS WRAIE 5 2 FCIH AR R A 9 7 S 4l SO
WE A e fE Y RTR I R Pl R 2 E I 22 Rk
IRFE AR, X T % TGVREE IPS (1 A R A1 43l
HEAHEESEE L,

1 #REFE
11 HmAXRE

S ECTR IR AR SR B A VLA B IR
WRFRFE . TIPS HRAE S H R TIPS Stk i 7 7E
B P /NI T A PRGN, R 4 (3 ER(TT, T2,

T3 A THRIIRFHL LU A 95% LB T vkiz 6 ) 52
B, BEEIFAEY AR KN 4.8~5.5 cm; 1IEH R
TR R AR i HCE ORI R A G IR H O A S
KRB IPS AEMR I FRFE M, FLH 3 A EF(CL, C2
L CIIRAR LU A 95% £ B v T vkiz 1% 3 5256
%=, BWEEIF A 2R KR 6.5~7.0 em.

12 HRANFEmEOZERER. XEGZENNF

PRI 4 43 TIPS HFFN 3 153 1E 5 2 TG TR MR IRARARE o i)
RNA, i 1%IIGHEBER AN RNA HYSE8tE,
NanoPhotometer™ spectrophotometer (IMPLEN, Z£[H)
F1 Qubit® RNA Assay Kit in Qubit® 2.0 Flurometer
(Life Technologies, 3&E)# il RNA 4li & fiykfE,
AP /ML 2100 R G5 (Agilent Technologie, 3%
=) RNA Nano 6000 il i) & #F — 5 ¥4l RNA 58
Ve, ARSI 1.5 pg RNA HITF3C
JEA AN P  RNA-Seq SCEAE AN th AL stim AR
HPEAEPEA R AR SER, WF-F5 2 llumina
Hiseq 2500, &J] PE250 MI)¥ .

1.3 NFHIFAERINEETRE

FURAESE B B, BRI 8 S A Sk
I BT & 1Y)77 51 )5 453 3] clean reads. R Trinity
(Grabherr et al, 201 1)#A7PF4, K4 PR T 15 1Y B 3L
J¥ %] (unigene) 55 Nr (NCBI non-redundant protein
sequences). Nt (NCBI nucleotide sequences)., PFAM

(protein family), KOG (eukaryotic ortholog groups).
Swissprot (a manually annotated and reviewed protein
sequence database) . GO (gene ontology)#1 KEGG

(Kyoto encyclopedia of genes and genomes)-5 K&
PEFEAT HOXS TERE , DATIAS: 45 4 T A4 56 R D e 1 B
5 SR % AR R R

14 ZERRIESH

fdi 1] RSEM (Li et al, 2011)8 1% bowtie 2 7%
P EENFEARRY clean reads X)) Trinity $HEZHASFHY
B sl I ama be &5 S AT AT 2 A 3 R B I H
(read count), FFXFHMEFT FPKM #64 , #f 1M 43 M1 FE A
AU IR 7K . K DEGseq (Anders et al, 2010)§{F it
TTZRHT, eXt 7 AFEA B 75 1E , 155331
Xf IPS HRAY 4 > A= 42 B 52 FIE H R AY 3 A9 2
BPCFYE, AT 0r, T e B{E N padj<0.05,
HE— 2 FH GOseq (Young et al, 2010)4-7E GO % ¥
FEoxf 22 5 RB I N AT KRR T KOBAS
(Mao et al, 2005)%K 4% 2= 5 R A F N 2 5 98
PEIEAT IR
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2 &R M 1572 bp, N50 K JiE 4 2867 bp, N9O K S 4 646 bp.
22 EFEIhEEFEM K

21 HERANFFFIIHEE E ThEEEREFN 4 2

i if RNA-Seq, AW B T 5 IPS 2 [GiH
WRANIE 5 % IR HFAR AR Y cDNA SCE, 76 3 HIE# IR
H1 4 H 1PS MFHE AR H 3k 45 1 raw reads M2 clean reads
w1 Fﬁ Ro H Trinity B 3RAFHY clean reads 2
B, HAE 221901 FPIERHFFA, XN 578 702 4>
A, KEEVERE N 201~30 985 bp(&l 1), PR

SARAS AT B D g5 S, T Nr Nt Pfam,
KOG . Swiss-prot, KEGG fl GO %¥& & %15 2| 1y
221901 ZcHdEH P 8 AT SE N T BE RS, 0 B
69 094, 26 846, 78 844, 30 744. 55540, 30 354 FlI
79 503 ZRHIER TGS TR, BRILZ AL, A 8594 4%
FILRFHIAE 7 AEE L RE, 103 570 FHE

PFFILEZ A 1B e B (1 2),

x1 ERAHESITR

Tab.1 Statistics of transcriptome sequencing data
FEAR Raw reads &L4( Clean reads &5k Q20/% Q30/% GC/%
Sample Total raw reads Total clean reads
Cl1 54 197 532 52726292 96.81 92.27 46.41
C2 50 760 528 48 434 636 96.64 91.99 45.74
C3 58 555 480 56 911 338 96.67 92.01 45.56
T1 57 446 544 55158 724 96.36 91.13 45.85
T2 60 265 154 54 384 118 96.63 91.88 46.16
T3 54 337 372 51 460 866 97.08 92.74 45.45
T4 59 451 926 56 990 332 96.87 92.39 45.56

. Q20. Q30 15 Phred FUE KT 20. 30 MUBRIEL 5 BAATRILH G40 s GC F8BHAEE G+C MBS 5 S AL Hos

INEpigid

Note: Q20 and Q30 refer to the percentage of bases with a Phred value greater than 20 and 30, respectively, to the total base;
GC refers to the percentage of the total number of bases G + C to the total number of bases
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5 Nr BEFE R B, RICE AR,
N AEIA T Y (Zootermopsis nevadensis) T (4 1) L 451 %
w155 10.4%. HOEFCRE(Daphnia pulex)(5.2%) Al
FRANA #5(Tribolium castaneum)(3.3%)(/ 3A), KEGG 43
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Fig.2 Annotation results of unigene
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BN EIFER o MY AR L S FIiRe . iRy 3 A4
KK, A 58942 LRI FIERR Y i fEd,
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KEGG classification

A B Sensory system [ 603
Nervous system pse— 1543
Immune system EE—— | 937
Excretory system mmmm 591
Environmental adaptation mmm382 E
Endocrine system m—— 2634
Digestive system p— 1435
Development mmmm—m 825
Circulatory system 1131
Xenobiotics biodegradation and metabolism mm 266
Overview mmmmm 856
Nucleotide metabolism mm 683
Metabolism of tcrpcnoids and polyketides § 77
Metabolism of other amino acids mmm 399
Metabolism of cofactors and vitamins e 643 D
Lipid metabolism e 1058
Glycan biosynthesis and metabolism m— 637
Energy metabolism mmmm 472
Carbohydratc mctabolism m—— 1423
Biosynthesis of other secondary metabolites § 59
Amino acid metabolism m—— 1083
Translation e 2092
Transcription === 674 C
Replication and repair == 499
. Folding, sorting and degradation m=————o—011520
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Fig. 3 Functional annotation and classification of transcriptome sequences.
A NR Bl X B3 1€ B: KEGG 4p2618]; C: GO UifEi R

A: Species distribution of Nr; B: KEGG classification map; C: Gene ontology (GO) assignment of assembled unigenes
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Fig. 4 Volcano plot of differentially expressed genes
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Enriched GO terms (TvsC)
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Fig. 5 GO assignment of differentially expressed genes

2253 N KEGG &4 R s, 516 125+
SCR RS 242 4 KEGG i, b B0bh ik
(ribosome) . 4 B {4 4 4 BR 1F 2 Y+ (Saphylococcus
aureus infection) . fg Jifi 4 4k W Y& (fat digestion and
absorption) ., [ IR/ WY (pancreatic secretion). 4
WZ U (mineral absorption). F=/f IgA AYI%iH G X 4%
(intestinal immune network for IgA production) 6 % [
BEEE. 76 KEGG 5 KZmpgrh, BiFEQD. 754
S(56)FIHLRE R LE(55) B AR 1922 S BB A IR 2 (14 6)

24 HEMGBEHEXBBRRERREIEFELERE

Y5 KEGG Hifig s 4 Hrdh R e & k3 STk,
242 2% KEGG i ¢ 1 5 A 3R O 1 e B 0 45 25 [
P8 % A W) & i (steroid biosynthesis) . #EFL & {5 518
i# (prolactin signaling pathway) . M 3 & {5 5 i B
(estrogen signaling pathway) . & 2 {5 51 [ (insulin
signaling pathway) . i 4 IR i 25 B i K (5 5l 1%
(GnRH signaling pathway) . H R R i & 5 = 8 5%

(thyroid hormone signaling pathway) . il & LB & (5 5
18 % (glucagon signaling pathway). =% {5 5
(oxytocin signaling pathway). HRARILZE A A (thyroid
hormone synthesis) . % % MR fE % fill (glutamatergic
synapse) . IML1E % BEZE fifli(serotonergic synapse)dF. M4t
Y E T C-4 B LER(C-4 sterol methyl
oxidase) . UDP-#ij % t# 4- 2 ] 5% 4 [if (UDP-glucose
4-epimerase) . Ras fH¢ GTPase (Ras-related GTPase). JIH
k% iz 14 (choline transporter), 70 kDa #AK e H (heat
shock 70 kDa protein) . M3 AH 32 /48K 1 (estrogen-
related receptor protein)ZFREH FHFEL, L-Jha R 3-it
Sl (L-threonine 3- dehydrogenase) . #¥+45 % [ (zinc finger
protein) . FIA%REZ I 5 (target of rapamycin), NAD i
P22 0] SR EF(NAD dependent epimerase) . 90kDa #YAR 77
FE B (heat shock protein 90kDa beta). 7%k /i BRIl
(glutamate decarboxylase). 1% ZAIANHIAF 1 (nuclear
receptor corepressor 1) . 75 & k& 32 MKW s i 1K (aryl-
hydrocarbon receptor nuclear translocator) 53 5E A FIHFIA
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R, & PR B (lysosome) . i AL Bl 5 5
(antigen processing and presentation). 7 WA
(phagosome) . 4 T=(apoptosis). i E ALY {A
(peroxisome). B ZNIEZIA(E S HE(B cell receptor

signaling pathway). Toll F£3Z&(5 5 18 I (toll-like
receptor signaling pathway)%5 £ 255 9058 AH 5 1Y) %
(F 2)o WX EEZRAR R A P9 B AR R 324K 1
22 TR FABHDHIF 6. C BUIEEHE R 2 (C-type lectin2)

Xenobiotics biodegradation and metabolism mm 4

Metabolism of terpenoids and polyketides m 1
Metabolism of other amino acids mm 4
Metabolism of cofactors and vitamins mmmm 9 D

Glycan biosynthesis and metabolism 7

KEGQG classification
Sensory system m 2
Nervous system m 12
Immune system T 5 5
.~ Excretory system mm 3
Environmental adaptation m 2 E
Endocrine system m— 35
Digestive system m—— 4 |
Development mm 12
Circulatory system m— 18

Overview m—— 2 |
Nucleotide metabolism mmm 6

Lipid metabolism m—18

Energy metabolism w7
Carbohydrate metabolism mE ——— 36
Amino acid metabolism m—— 20
Translation ¢ 181
Transcription === 7 C
Replication and repair == 5

. Folding, sorting and degradation ) 22
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Signal transduction ¢ 156 B
Membrane transport o1
Transport and catabolism I 148
ellular commiunity o 28 A

Cell motility —= 8
Cell growth and death —=——1 11
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Percent of genes/%
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Fig. 6 KEGG assignment of differentially expressed genes

®2 5%BEXH KEGG @i
Tab. 2 KEGG pathways associated with immune

i P& i 5 i P& 24 PR Z R RIS
Pathway ID Pathway name Number of DEGs
ko04142 AR Lysosome 17
ko04151 PI3K-Akt {55 #% PI3K-Akt signaling pathway 17
ko04145 HIEK Phagosome 15
ko04210 HHPIT: Apoptosis 14
ko04066 HIF-1 {55 # HIF-1 signaling pathway 14
ko04144 WN#AEH Endocytosis 13
k004612 PURAL BRI Antigen processing and presentation 11
ko04014 Ras 55 i# % Ras signaling pathway 11
ko04015 Rapl 55 % Rapl signaling pathway 9
ko04146 T E ALY EHA Peroxisome 6
ko04120 ZENFWEAFUKHE Ubiquitin mediated proteolysis 6
ko04010 MAPK {55 # MAPK signaling pathway 6
ko04152 AMPK {5 5 ¢ AMPK signaling pathway 6
ko04062 #afLH 7558 ¥ Chemokine signaling pathway 5
ko04022 c¢GMP-PKG {55 [t ¢cGMP-PKG signaling pathway 5
ko04630 Jak-STAT {5 5@ #% Jak-STAT signaling pathway 4
ko04650 AR A S 1 40 Natural killer cell mediated cytotoxicity 4
ko04068 FoxO {5518 #% FoxO signaling pathway 4
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gR2
I % 2 i % 44 P 2 FRIBEER B
Pathway ID Pathway name Number of DEGs
k004020 555l Calcium signaling pathway 4
k004662 B i Z AR5 5 B cell receptor signaling pathway 3
k004666 FeyR ™S MAWEVER Fc gamma R-mediated phagocytosis 3
ko04215 FAT--Z ¥ Apoptosis-multiple species 2
ko04150 mTOR {558 mTOR signaling pathway 2
k004623 H%% DNA 1542 Cytosolic DNA-sensing pathway 2
k004640 W MLANAE & Hematopoietic cell lineage 2
ko04370 1M W KR FE S E VEGF signaling pathway 2
ko04620 Toll FEZR{F S % Toll-like receptor signaling pathway 1
k004660 T 400 Z K155 T cell receptor signaling pathway 1
ko04621 NOD HZ K5 5@ H NOD-like receptor signaling pathway 1
ko04064 NF-xB {55 i# [ NF-kappa B signaling pathway 1

J7 FEBLR IR B, AZUE H M B (cathepsin B), H152
KPR AL 4 (crustin 4). 4§ CCCH B EHE A 1
¥ (zinc finger CCCH-type antiviral protein 1-like). M
A AL B JF 15 B 2a (prophenoloxidase-activating
enzyme 2a)5 2 TE H % S HH ke JEEEATE T Y 22 S 3R
IREEDNAE TIPS HRFAYHRAR P BRI FIK (3 3).

3 e

HTRRE [CTHIEF IPS (50 FHLE, AFFEX &
IPS % FCIR MR AL # % FC VR MR HR AW 577 5% SN Y
KEGG &£ Hrd R nn , fERE R G h 2 55 Rk 0
FE B OR T R ALE S5 5 IR E &R MSC
BRFI KEGG &£ aHrahi R, %@ i KiE7edL ik i
J2 7 Hp e EE AR R 3 R R, B R T RE AR AR R
TR, . R, KEGG Ml GO & 4 /04l iR 3
WY, TEHHRFD IPS MR HR A o i 25 Al i 3R Fn A 22834 3 1)
B AT 22 57

1998 4 H AT IE T % [T IR A7 7 P 2
BTS04 £E 1 2218 (Hien et al, 1998), 7E 2008 4EE[1 5l
i IE it TR A [CIR AR AE AR K G218 my ), AT g
W2 IPS B9 I (Paulraj et al, 2008)., [E P} 7R £A4
A1 BAST 2 FG I MR R AR TF J AH SE AT 9T, Kutty 55(2001)
F1 Banu 4£(2015)if 3 — RYNBE AT A, KB
R TUE B 5 28 TUE SR S AT 58/ IN /INIE IR 3 o
TR 1) 55 DR A 1D A 1 2 Sk 5 BRI BB 801 (2014) B 58 3R
T FE | b B RN 7 5 2 B T 2 B TR M Y A K R
PERR K T o TR AT 5200 20 E I AR R AR v 41 ol 8 3%
)61k (Qiao et al, 2015) ; 25 i Jilr6 8 25 52 Wi v [ % R
(Penaeus chinensis) 4= K J Bt A AL BE 1 (5K 15 BB 4%,

2020), AR %2017 it il 2R L KR L R
R DL S B G AR BE (WSS V)R YL S8, #480)
W% ST MR A 2% i B PR, 4RI K BT | o ot 22
SR SE AR L, BRI s R Y IR IR A
KZE M REMET K. Gao ZFQ021D)AFFE & H, —Fk
FH 15 I #T 7 (Enterobacter cloacae) 5 % (A B4 K 2%
A K AT AT A L B, IR AR TR
A IPS BN IR 5 2 B IPS Sk, $27R 1PS HA f&
PE, HED IPS 7T RS Bk R g

72 B0 1) S BEAR AR 6 R S P8 3 40 ok HRAED S i sk
E/ PN C S TiBur S wiabil o S B ST Py e
T T84 2 ML 8 4928 [ % (Wang et al, 2013), C HBU%E4E
RMEEER ERE AR, TEAME S, X241
FENFE 1PS BRHRAR i R aA 1 i 3 . Z A7 A5
WREIARLEE R, B IR AR YL B FC VA HF B A
WEEMINV) ., BB REG, C BIBHERMERL G
42 2 I T+ (Pasookhush et al, 2019; Gao et al, 2020),
AR A WA 5B CH) KEGG J8 i Hh s 4
FERFRBRNBHKRZM 2 58, A48 A B
FALUE A L 75X 2 S e s 2R . 4140
P T A — b U A PN IR, R 0 i 2 A i Ah R
JoT, e S g% SO Hh kS E A ] (Turk et al, 2001), #k
B2 BT FEIE , HEUE U L A2 58 3h W) S0 B 1
HOEVER, % [RIEEFFEIRY MINV, WSSV | FE/K
S, BLJifd I (Aeromonas hydrophila) i1 4k [C 3R B (Vibrio
harveyi)Jm, #H41%E B L 76N E P AYF A& 2
H4 TN (Arockiaraj et al, 2013b), H /R4 E M (Eriocheir
sinensis) 7E AL 58 9 (V. anguillarum) i , 20 21755 14 i
L 7 9k 0 A i) 22 55 et o 25 35 i (Li et al, 2010), H
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Tab.3 Immune-related DEGs up-regulated significantly
5k BeSRAS 1D Fold Yl
Gene Transcript ID change Species
_ Cluster-17476.63251 23732 FFUF
2H 41 H
MAEFIfl B Cathepsin B Macrobrachium nipponense
_ Cluster-17476.49977  7.3152 W RBIF
2H 21 =}
MAEFIFE L Cathepsin L Macrobrachium rosenbergii
. Cluster-17476.83082 1.232 6 Hitegy B
HR 1
HLUE 1M A Cathepsin A Eriocheir sinensis
g J— Cluster-17476.91956 7.886 3 %25 B4k
5 BB IR RS B Arylsulfatase B Segodyphus mimosarum
Ras FE GTP 45 47 14 RhoL Cluster-17476.36127  1.873 6 H.% fiffJE ML
Ras-like GTP-binding protein RhoL Cerapachys biroi
L& N B2 2B K TR 52 R i Cluster-17476.124116 1.5852  JFLYXJHFR
Vascular endothelial growth factor receptor precursor Penaeus vannamei
L8 PN B AR A TR 732 4K 1 REIE A X1 Cluster-17476.124408  9.814 6 [ Ml 4 45 /N e
Vascular endothelial growth factor receptor 1-like isoform X1 Nasonia vitripennis
#fe CCCH BBk EE 1 1AL Cluster-17476.122639  3.1729  4:3LH8
Zinc finger CCCH-type antiviral protein 1-like Anas platyrhynchos
TR 7 BN Cluster-17476.109130  7.3359 & 25 & 4k
Sperm-associated antigen 7-like protein Segodyphus mimosarum
ORI . Cluster-17476.2778 2.886 0 FHIplF
Ak H
HISEYURIK 4 Crustin 4 Panulirus japonicus
. ) Cluster-17476.124399  7.969 4 75 X uF
7l . =
C BRI R 5 C-type lectin 5 Penaeus merguiensis
w . Cluster-17476.30627 5.6356 7 FRHEME
Bixl] -
C BRI H 4 C-type lectin 4 Danaus plexippus
- . Cluster-17476.20352 3.540 7 HAXFHF
pidl} -
C RI%EER 2 C-type lectin 2 Penaeus japonicus
13 SR AT D BT I 2a Cluster-17476.133530  4.7222 B4 xfF
Prophenoloxidase-activating enzyme 2a Penaeus monodon
o . o Cluster-17476.17621  8.0822 KEHi X
24 R 51
22 SR B A BN 157 6 Serine proteinase inhibitor 6 Penaeus monodon
S Y . . Cluster-17476.102420  7.564 4 PAgikiy A
QQ/_‘ 7 +1& 5 .
2 FIRTE TR FLIH Serine proteinase stubble Zootermopsis nevadensis
. . o . Cluster-17476.89007  7.802 0 4 Al
a3 -
Lt A B A A 1 Ficolin-like protein 1 Pacifastacus leniuscul us
T EIBES B K GTPasel FEEH Cluster-17476.17550 53840 g3k
Interferon-induced very large GTPase 1-like Haliaeetus leucocephalus
Y0 dEsE FE I AR G Cluster-17476.118036  4.814 0 A< PG -4k
Up-regulator of cell proliferation-like Clupea harengus
M4 fa S+ E H Cluster-17476.119332  7.448 8 4 J& A -t iy
Hemocyte homeostasis-associated protein Pacifastacus leniusculus
Cluster-17476.81152 1.6802 Hi[EXFHF

HIHEEZE AR Target of rapamycin

Fenneropenaeus chinensis

SERPUR K 4 S BT RRA—Fh, AT BH 1 AP R B i A
YIRIAAR , T TCH HESh W 5 K He g2 B 8 v e 22
YEHI(Tincu et al , 2004), & [CIAUF7EREY WSSV | 1%
YL Pk Bz T FR I A4 VR AE 9 1 (THHNV) B g 7K <
TR 1 N Sl M =X 7 LN S v ) |
(Arockiaraj et al, 2013a). H 4<% #F (Penaeus japonicus)
FIBE X #F (Penaeus monodon)7E /&% WSSV J5 th4:
IR 45 B (Hipolito et al, 2014, Antony et al, 2011),
F W] 52 B0 TR RTIG 5E AR A — 2 BHRBTAEH]

T MR 2 S 58 M v gk 50 AR AR 10 B3k R 412 1 2 i

MR & B OKESE, 2013), VIBRIRARIS, GIH %5
R N AL e SR IR B R . % R TR AR AR
HEMRIF IR K F R, feEiETEARK L, MRS
EBIG, Worie e R SRR & T, HEms Ak
Ko AWM KEGG @M e E45 R Bor, KEBEY
EMAER . HME . REREERIME . BSE.
I35 2 (5-F2 (1) 55 Z Fh R PR IR & B R 1A iR
fRTE TIPS IR 5 IE & IR R B 25 5%, SR, 7 ik
WY 27 DR RIBER S, U 8 7 IPS HFIR
HA Hp A 8 0 o X P RE R TIPS SR RMEIR R F
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T2 ], FIE R AR AH E, X 63 R 1 oK 1
N WETT R ZA R R B ZH =00, DLUTER ik
FIRAE 1PS UFHAYAE AL o

AMFFERT R IPS B I EFFIIE 5 % GV oR A R
WRIHEAT T 5 s 530, BR 8 5 A F R A DG Y 22
SRR SRR, ik RIRZATE R FE o) Se K e
925 oy H kS T AR A BRI AE B TIPS U [QVE R AR AW
i RsE I, RUITTREA R EUAR R IR, #E—25
e 2 S 2R A, L1 8 Fh IR 2R B g [ AN 2 &
QYR AR TIPS BURHR L, 17— A& B 14 et 7 2o
##(infectious precocity virus, IPV)5 IPS )k 4 2% 1)
FHK(Dong et al, 2021), ABFFFFX R E5R
AHISE R i BT 2 QTR MR BR R 255 A0 9 a8 DXL AR 4L
B E 1ALl
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Abstract Since 2010, iron prawn syndrome (IPS), characterized by sexual precocity and slow growth,
has seriously affected the development of Macrobrachium rosenbergii aquaculture. To investigate the
molecular mechanism of IPS, we performed transcriptome sequencing of M. rosenbergii with and without
IPS using next-generation sequencing technology. This resulted in a total of 56.42 G of high-quality data
being obtained. A total of 221 901 unigenes were obtained, and the length range was 201~30 985 bp. The
average length was 1572 bp. The length of N50 was 2867 bp, and the length of N90 was 646 bp.
Sequence alignment and functional annotation of the unigenes were conducted in the Nr, Nt, Swissprot,
KEGG, KOG, GO, and PFAM databases. A total of 103 570 unigenes were annotated, and the GO
database had the most annotated unigenes. The differential expression analysis revealed that 2003 genes,
including 1209 upregulated genes and 794 downregulated genes, were differentially expressed in the
eyestalks of M. rosenbergii with IPS. Consequently, 516 genes were mapped into 242 KEGG pathways,
and the number of differentially expressed genes in translation, signal transduction, and the immune
system was the largest. Many reproduction-related pathways were identified, including prolactin, estrogen,
insulin, gonadotropin-releasing hormone (GnRH), glucagon, oxytocin, glutamatergic synapses,
serotonergic synapses, and other metabolic processes related to reproductive regulation. In addition, some
differentially expressed genes that have been proven to play an essential role in the immune response were
upregulated in the eyestalks of M. rosenbergii with IPS, such as vascular endothelial growth factor
receptor 1, serine proteinase inhibitor 6, C-type lectin, arylsulfatase B, prophenoloxidase-activating
enzyme 2a, cathepsin B, cathepsin L, and crustin 4. At the same time, several immune-related pathways,
such as lysosome, phagosome, antigen processing and presentation, apoptosis, endocytosis, and many
others, were annotated. These results support the conclusion from the recent study that a pathogen is
associated with IPS in M. rosenbergii. This study provides a foundation for understanding the causes and
molecular mechanisms of IPS in M. rosenbergii.
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