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FL(Mus muscul us) > F1E Ji] 5 (Macaca mulatla)!!
YT FE HP IR SE T B AL A S ST
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amine, BA)Z it A0 B, By LAY e
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LT FLsh ¥, a7 R B U AR X
([T SO N o R SRR i B e T E LTI L S B
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B sk as B AL BRIS S HE

1 SBRFIEIHHTTE
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Sb, FHECTARIARIREE, A fif SR EE rp 2R 1 G #26
U SR PE TR B A e R 1R T SRR
St m] REXT AR 2 R L S AR S

LR LRTIR, fEXTH IR T, R
PEAITTE A An Xt A T i A T A A 8 s
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Tab.1 Genes involved in aggression of fish
S A FR gene ﬁﬂmgbﬁ 5 %?%ﬁéﬂfﬁ Y-S HE 0 Jr 1 %ﬁ 513
brain sex detail method species reference
5P ERER 5-hydroxy tryptamine pathway
=LA 1a tryptophan hydroxylase 1a, tphla %l tele 9 A HREHE QS By [2]
dom? social interactions@/3 Daniorerio
(EIRIFLA 1b tryptophan hydroxylase 1b, tphlb  Ffiihyp S fE#4Mdr B B/ B [2]
dom? social interactions/d  D. rerio
@R 2 tryptophan hydroxylase 2, tph2 TR 9 M R E QS BEL [2]
hyp/tele dom? social interactions@/3 D. rerio
BIZEE 5K 6ada T Fefigi hyp R SN R 35 /3 BE [2]
solute carrier family 6a, member 4a, dc6ada dom? social interactions@/J D. rerio
SEENE 1a TR hyp S AL HBEE 3 Q/3 BELh 1y [2]
5-hydroxytryptamine receptor la, htrla dom? social interactions@/3  D. rerio
St tele 3 FHHAEY XS 3} ik g A1 PR i £ [54]
sub? dyadic fightsd Astatotilapia
burtoni
S-¥2 A 2a S-hydroxytryptamine receptor 2a, htr2a ¥ tele 3 HHAE IR S E7 e AT [54]
sub? dyadic fightsd A. burtoni
PARESA LB A monoamine oxidase a, maoa TEMhyp 9 EFEMEr R E BhEQ/S BED fh [2]
dom? social interactions@/3  D. rerio
ZEEER dopamine pathway
S R AL tyrosine hydroxylase, th TEBhyp /3 A HBEE B Q/S BT i1 [2]
dom? social interactions@/3  D. rerio
ik 2R 72 4L 2 tyrosine hydroxylase2, th2 2 whole & fE#MAT FCX 3} g d B [33]
dom? dyadic fights D.rerio
B BUS BRI KK 6a3 T Emism 98 Ry MR ZEQ/S BEEyfh (2]
solute carrier family 6a, member 3, slc6a3 hyp/tele dom? social interactions@/3 D. rerio
ZEZA D2 dopamine receptor D2c, drd2c R RMihyp 3 HE#MAT B 3 Q/8 RETL i1 (2]
dom? social interactions/d  D. rerio
Z %K D3 dopamine receptor D3, drd3 il tele 3 AR Rt shE Q3 BE A [2]
dom? social interactions@/3 D. rerio
LS ER-O-H S AL 1 2fi whole 3 MBEHAEL TR DS HE [33]
catechol-O-methyl transferase b, comtb dom/sub| dyadic fights& D.rerio
T iRt 2 ARE B HNS axis pathway
P2 isotocin, it FHERihyp @/ e B B Q3 Pt [2]
dom? social interactions@/3  D. rerio

(fF4£ to be continued)
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(% Tab. 1 continued)

— KIDCHL HEH) ERFRAE MRS 51%
brain sex detail method species reference
K5 2R F=% arginine vasotocin, avt TFTERhyp /S ik REE B Q/8 RED A [2]
dom? social interactionsQ/3 D. rerio
FREMihyp S RSB B Eh%Q/3 L [55]
dom? social interactions?/3  Cyprinodon
nevadensis
amargosae
KRR R ZIK 1al IR TE 7 I - N X M E S/ jowia [55]
arginine vasotocin receptor lal, vlal hyp/tele sub? social interactions@/3  C. nevadensis
amargosae
TFREmsER S R FEREH SO [EIaM sTTRé [38]
hyp/tele same? SCS A. burtoni
KEARME R ZIK 122 TERihyp S ARFEAMEL HIFE S/ jowia [55]
arginine vasotocin receptor 1a2, vla2 dom? social interactions@/3  C. nevadensis
amargosae
TERARERE S R FEAET SR A PR AT £ [38]
hyp/tele same? SCS A. burtoni
KA R ZIK 1b TEBhyp /3 i A QS K (2]
arginine vasotocin receptor 1b, vlb dom?t social interactions@/3  D. rerio
STt -2 TEMhyp @ HREA AN Q/S B [56]
leucyl-cystinyl aminopeptidase, Inpep dom?t social interactions?/3  C. nevadensis
amargosae
T e —SE4R 5 [A1%h3% % HPI axis pathway
2V LM se R RO Fhlihyp /0 QMK AFEBIEQE RO 2]
corticotropin releasing hormone, crh dom? social interactions@/3  D. rerio
Ui iR tele 3 HHAEke AL Q/S REE (2]
subt social interactionsQ/3 D. rerio
2K neuropeptide y, npy FERihyp /S Hriaikr TR EhE QIS P [2]
dom? social interactions@/3  D. rerio
SR tele 3 LR AR E /S HEL (2]
subt social interactions@/3 D. rerio
B2 F T 3cl TEMhyp /3 A AL Q/S BELL (2]
nuclear receptor subfamily dom? social interactions@/3  D. rerio
3, group C, member 1, nr3cl BRI tele a BT R EIEQ/S B0 2]
subt social interactions@/3  D. rerio
W2 A R0 32 2 whole & LML Bex 3}k HEL [33]
nuclear receptor subfamily 3, dom? dyadic fights® D.rerio

group C, member 2, nr3c2

T -5 AR08 % HPG axis pathway

PRI R BEROM R 3 TERARE 9/ i A QS R (2]

gonadotropin-releasing hormone 3, gnrh3 hyp/tele dom?t social interactions@/3  D. rerio

AH (3 P450-19alb TEEhyp @ Ui A E SRS PEEL 1 (2]

cytochrome P450, family 19, dom? social interactions@/3 D. rerio

subfamily A, polypeptide 1b, cyp19alb

M E 24K androgen receptor, ar TFERihyp /S Hriaikr HHREE L QIS BEh A0 [2]
dom? social interactions@/3  D. rerio

Wi 24K 1 estrogen receptor 1, esrl TERhyp @ A HEE L Q/3 BELh [2]
dom? social interactions@/3 D. rerio

WEiR 2 Z /R 2a estrogen receptor 2a, esr2a FEM hyp /3 AL R EEQ/S B ff [2]
dom? social interactionsQ/3 D. rerio

WERLZE Z 1K 2b estrogen receptor 2b, esr2b i tele QS A i s Q/3 B0 [2]
dom? social interactions@/3  D. rerio

—FALREP nitric oxide pathway

— S AL E & 1 nitric oxide synthase 1, nosl T it hyp @ EHAMET MR E LS BE [2]

dom? social interactions@/3  D. rerio

(f§ %% to be continued)
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(% Tab. 1 continued)

— KIPCER PRSI ERFSATT  WSHEARDRE B 51%

brain sex details methods species reference

ZH /@ %% histamine pathway

ZH AR IR histidine decarboxylase, hdc FEMhyp & fE#AEKL R 8L /3 BEhfh [2]
dom? social interactions@/3  D. rerio
20 whole & AR#MAY BEXT 2|43 R [33]
dom? dyadic fights® D. rerio
2H %% 1A H2 histamine receptor H2, hrh2 TFEfihyp 9/ HhFAMEKY R EEQ/D WM [2]
dom?t social interactions@/3  D. rerio
Uil tele 3 Ak HAEE L QS REE [2]
subt social interactions@/3  D. rerio
20 ¥ N-H IR RS ity 4 whole /3 fgfrla A BRI HE [57]
histamine n-methyl transferase, hnmt ZEAFAMA L MIS D. rerio
fgfrla mutants?
AR EMHIZEEE somatostatin pathway
AR EIHIE somatostatin 1, sstl Trfihyp 9/ AR R E EhEQ/S BiEh £ [2]
dom? social interactions@/3  D. rerio
AR EFEMAIEK 3 somatostatin 3, sst3 Q72 R k- SN R /S B [2]
hyp/tele dom?t social interactions@/3 D. rerio
H KM ZE Z{K 1 somatostatin receptor 1, sstrl FTEBhyp 8RR R ENE /S BELh [2]
dom? social interactionsQ/3  D. rerio
T M43 F B hypocretin pathway
{RAUKETA hypocretin neuropeptide precursor, hert 4/l whole S A it %ok 24 S B A [33]
dom? dyadic fights? D. rerio
B immediate early genes, IEGs
PR AR 22 3R R & whole & MHVEHHAKY B4k HEL [58]
brain-derived neurotrophic factor, bdnf dom/sub? dyadic fights® D.rerio
B #4153 {1 £ 2 B-cell translocation gene 2, btg2  &xfif whole & {R#WHHMAT Fixb}4iEd BEE [58]
dom/sub? dyadic fights D. rerio
FLEAA KRR 1 Ui tele 3 FMRERAMAY AR SO A1 AT R [38]
early growth response genes 1, egrl same? SCS A. burtoni
TR UM 2a &fili whole & HRFMAL B - i3 B0 [58]
early growth response genes 2a, egr2a dom? dyadic fightsd D. rerio
AR SO R 2b LM whole 8 LB EHAEY BOU4ES B fh [58]
early growth response genes 2b, egr2b dom/sub? dyadic fightsd D. rerio
T FEH 4 2ff whole & {EBWEHAET FEX 3} i B [58]
early growth response genes 4, egr4 dom/sub? dyadic fightsd D. rerio
FBI ‘B PR FBJ osteosarcoma oncogene, fos 42l whole & IR#YHHAAKT Foxb 4l B, £ [58]
dom/sub? dyadic fightsd D. rerio
HIZ R0 s v BE ] 2 2f whole & {EBWEHAT BN} i B [58]
immediate early response 2, ier2 dom/sub? dyadic fightsd@ D. rerio
BIZR S S L 5 20 whole & AR#MAY BEXT 34 g R [58]
immediate early response 5, ierS dom?t dyadic fights@ D. rerio
jun B JFUEERE A jun B proto-oncogene, junb 2fK whole & AERVEIHAMKL BN 4k S PELh Al [58]
dom/sub? dyadic fights@ D. rerio
PMZIT PAS Z5HEE M 4a 2 whole 8 HEHvEHAEY BU4ES B [58]
neuronal PAS domain protein 4a, npas4a dom/sub? dyadic fights® D. rerio
B2 AR FR % 4al & whole & VLK M4k S KL [58]
nuclear receptor subfamily 4, dom/sub? dyadic fights@ D. rerio
group A, member 1, nr4al
2 a PEYAR L E ] neuroplasticity genes
AR EE 1T 1 Sfiiwhole 3 (EBAMEL  EDHHEd BT [58]
cell cycle associated protein 1b, caprin 1b dom|] dyadic fights® D. rerio
XURR IR il 2 whole & {R# M BEXT 243 REE [58]
Sdual specificity phosphatase 5, dusp5 dom? dyadic fights? D.rerio

(f¥%% to be continued)
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(% Tab. 1 continued)

—— KIDCH RS ERFKAE RHEARRE R 31%
brain sex details methods species reference
H6 Z % [FJRHE H6 family homeobox 3, hmx3 4=l whole S R Bt 3 433 3 PELhfh [58]
dom| dyadic fights D. rerio
NRAS Jfg 5E K] 25 whole & LM LTS R 27N B fn [58]
NRAS proto-oncogene, GTPase, nras dom| dyadic fights? D.rerio
VA TE 3 KR 6al9 2fili whole 3 fgh Ak B 2 4 0 B0 [58]
solute carrier family 6 member 19, slc6al9 dom] dyadic fights? D.rerio
2% 585 1 4a neuroligin 4a, nignda 2 whole & fi# A FiE %o 3] i 4 BETh [58]
dom? dyadic fights? D. rerio
RUN 5 ) 342 il 3 (1] &l whole & RBVHHAMEKL Fiwntl4kd B [58]
RUN domain containing 3Ab, rundc3ab dom/sub| dyadic fightsc D.rerio
RV B AR
epigenetic modifications genes
ZHiR R YR T &M whole & fgi Ak PR 2 4 3 BET o [58]
enhancer of polycomb homolog 1, epcl dom? dyadic fightsd D. rerio
jun 3R jun dimerization protein 2, jdp2 4=Jlii whole ) N (RO RS e BT f1 [58]
dom? dyadic fightsd D. rerio
HEERF S PSP EHE IR R0 10 £l whole & f# Ak PR 3} d BEofi [58]
male-specific lethal 1 homolog b Drosophila, msl1b dom] dyadic fightsd D. rerio
TN R S PE SO L D 2R 2a £l whole & f# A PR 3} d REE [58]
male-specific lethal 2 homolog a Drosophila, msi2a dom|] dyadic fights D. rerio
4k SMC #5811 & ¥F 5 D3 Sl whole & g AMA| s} 343 BET, 1y [58]
non-SMC condensin II complex subunit D3, ncapd3 dom| dyadic fights? D.rerio
Jade FK it PHD-finger & 1 3 2/l whole 3 A (RO =ia7Nes BEE [58]
jade family PHD finger 3, jade3 dom| dyadic fights? D.rerio
pim- 1 J50 5 DA 22 S 95 R NG Pime 1 Al whole & fRBYEHANME] RS BT (58]
proto-oncogene, serine/threonine kinase, piml dom/sub| dyadic fights? D.rerio
4551 40 ring finger protein 40, rnf 40 2 whole & flat oAy Hitset 3 43 BELh [58]
dom| dyadic fights? D. rerio

e | R R F R, 1R RIEF R BN, tele, WiMi; hyp, F Fefii; whole, 42fili; dom, fEEAMA; sub, H5#AMAE; SCS, #H#FH

S MIS, SRR

Note: | denotes decreasing and 1 denotes increasing of gene expression. tele, telencephalon; hyp, hypothalamus; whole, whole brain; dom,
dominant individual; sub, subordinate individual; SCS, social context stimulation; MIS, mirror image stimulation.

2.1 S5-EEARIEERE

5-F A} (5-hydroxy tryptamine, 5-HT)H e 7E
Mg e LI, FrLA N ARG R . fETfAAlfes
PRI P A O PR s T, S-FR A bk
NN —FI T HESI ) ke 25 OGB4 FH A B2
Pk O AE A2 5% 00 JHe i BR R IE S i
SR OCRE Y], MEMERE DA AE RO R
Jei, 5-F0 00 i 3E AR LR S5 1A 1Y 3 i RN 45 A
PR R TH 26 b Bl s 0 AT R I, A
H A LIS a2 4 AR K rh S5 R
HOL OO o AR R P SRR
e THEE

MR SHEL Y 5-F% 0 R B 5 4 v
AH 2 118 56 DAL ] 5 ) 28 1 22 > T 5 0 S AN

NBH O AR Dt B Eh 2, ek 5-R
i & R (tryptophan  hydroxylase 1b, tphlb) % H:
Z AR FEH (5-hydroxytryptamine receptor la, htrla;
5-hydroxytryptamine receptor 2a, htr2a)fr #EPELL
PARE T P kP SR SR GE
il 71 (Astatotilapia burtoni) i 5t — 54, mA Fir
ANFEE, TEMEESAAE T, id SR ARG
A T %) JE [A] (tryptophan  hydroxylase 1la, tphla;
tryptophan hydroxylase 2, tph2)7E i fixi H i & 32 3k,
gt 5-¥ 0% SZ K (5-hydroxytryptamine receptor
la, htrla) b HAEZ AR E K (solute carrier family
6a, member 4a, slc6ada)?E | it B g2 353,

WA, BRI EHAH S-R O ZEEIN way

100635 JHCHAYHEVERE D1, SRBLH T B SR A 4F
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SEEERY, 5 H A R i gl R — 5T, K
5 AA X B 2R AT S B A AR A S g 1

Zi b, 5-%% (0l aE B T PR A R HIL R
EH A%, I HMERE MR Z B IR AF ARG 25 57 .
I, X 505 (03 R AN [R] i DX A0 AR A O
AFTFEERAMIS
22 ZHERRERK

Z M}t (dopamine, DA )i [}t 8 {iF BH F1°A HE
PG SG . RRIT SR Mk, 2T
Y 368 (66 A e R £ 5 PR VR B T X 3 4 S 2
s . LEA Rt 2 O SRR, £
PR FEEAG AR I LT 55 v 22 T e 2 et
BN AR R ) 2 R4 SN A B i T
T FE I P 2 P A B A O X A 2 1
& IO T BEAETE A RE Sk

TEALHE B ARG 2 U g i rh ) — BB L PR 3R GA
TEBE i b &R T B AR AR A
R HEVE AR —HE, TEsmfinith, S 2 1%
iz ki A (solute carrier family 6a, member 3,
slc6ald)idf w3 ik; 75T i, 4ifd 2 LG al
Ji 1) 3 [H] (tyrosine hydroxylase, th)id & 2k . %45
S50 L 3h 4 K g (AN B i g — 3T 3
T AE B PR RAEfEPE i s ik . TEILHAM A,
Horp— A~ 2 B i 52 (4 %) 3 Al (dopamine receptor
d2c, drd2c)fE & it Rk, iy —A4s2 ik
Y3 Al (dopamine receptor d3, drd3)7E 25 #4{Ak
vt B AP X B LS SRR, £ B A7 A i
Fron e S L sh W ar s g SR — 8 e
A, 22 U i [% fif T 5k [A] (catechol-o-methyl trans-
ferase b, comtb) )k 7EPL HEA R A A T I
SO, SN, 22 P A £ b
Sk R T R R AR
2.3 ZHRRIEER

Peitsaro 253V p Y G T £ 26 4 e 52 A i K]
(histamine receptor h1, hrhl; histamine receptor h2,
hrh2; histamine receptor h3, hrh3)-5 i . s 4 19 I7]
Tk, I 4 20 g 38 % AN AT S BF S8 Bk R A — i
Filby PV WRIRIE T 20 e (histamine) 75 £ 28 -3}
PEEPE TR AVE R o O S5 1 30 5 0 g v ) 4 e
A R 3 [H] (histidine decarboxylase, hdc)5 2H i 3%

&3 [H (histamine receptor h2, hrh2)f) £ k4 A
FIFRELAY LR, 7EMEMEBE S, hrh2 ZEORH5A~
PRI o i 3Rk, 78 45 F AR g v IS i 3
ik Norton %5 UWNIEST T Bl 21 4 40 g 2 K A 1
(fibroblast growth factor) B FE ik n] DLyl 2> B L £
NS REZE N/ R = i 4o Ve o 21 o S S e g N
FE[H (fibroblast growth factor receptorla, fgfrla)dk
KRB BE S farh, 2R 5f# I (histamine n-methyl
transferase ) Bifi 75 B = 161 fix P9 25 e 7K S B4 B KK i
o 1M H., fofrLa 5 X 58 48 BB 5y 0 F 30 T 50 1Y
Ik R B IE R R R M

R R, R AELF SR R A T
HEAEMH, SWHIL Y3, XM iRA
AT BB SR 18 Ao 2 e 52 A R A ] 5- 5 €0 g3 % 1S 4
S 74751
2.4 HERHENHRER

A KR i & (somatostatin) 7] L] A4 K
R MmO B R A — R R 2 K
R 2R 38 b %) 5 AR S MR DGR B AR
TN R T A KR A HI R 1(somatostatin 1,
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T Fr il -+ 28 3 {K & 4t (hypothalamus-neur-
ohypophysial system, HNS)J& & # F X4 R 50
IR o3 W R GE ) R BS54, Eﬁ%‘i’?ﬁ%ﬁ%ﬁﬁ
KEEZEN ., HRC2AM, ZRGEHH—
LRSS SRR R I UEiF2 %ﬁﬂ%m
J% % (arginine vasopressin, AVP)Fl4 =% (oxytocin,
OXT) S H: 37 4 1 55 PR Bl ik I 5 45 3 0 i) 2=
PEAE G o AR AVP B IA Sk AT LU 5 HE sl 0 1)
ISR pEUT JF BAR T AR OXT, #42 fik
AVP FELF- 47 (15 1h o

KRR MET" 2R (AVT) 2 28Ik AVP [ [l J5LAA
FEMEPEBEE b, PR AMATS i gnfy AVT J 3
Z KAy FE A (arginine vasotocin receptor 1b, v1b)Hy
Feikngam ) 2 e RS A LR B B
4N, TEE R (Cyprinodon nevadensis amargosae)
ORI, S AVT A9 55 4NN SZ AR A L A (arginine
vasotocin receptor lal, vlal Fll arginine vasotocin
receptor 1a2, v1a2)7eMEPEALHAARN T ol
i B IADY, b Rt S5 A FC AT I B g —
O AR AR R, A VB A0 A A A
e ESE AVT, 12 b R R, fE7E—Fi
o AT A 1 P s HIE 4 42 6 (Slegastes leucostictus)
A T AR AR, T AVT Hl Manning
(AVT ZZUREEHUY) 350 T LS Rl /e <-4 500,
o) &% SR AE XU B f8.(Thalassoma bifasciatum) ()
WSS oA & B0, DB, T Fe i —th 22 A
FR G0 [T AR 28 Rl M £ S S Y O
5 R IAH R, FHOC ML~ i 5 s, stk
AR S TEA R XY AVT AR
INBAR LT YR A A AR 22 R 0 AR, %
TG ik =, 3 S6 4 28 R 40 A A 4 =} 1 30
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RN T i
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WL 2 W T e s - AR 5 | B (hypothal-
amus-pituitary-adrenal, HPA)§H7E 07 #8030 0] 9584005,
IO HAE S ga A N, T B -k
—'¥ [A] (hypothalamus-pituitary-interrenal, HPT)%ilj 2
LB HPA Hlin %0 [RIRAR, 1208 B8R0,

FE LA i) R 8 24 3 43 4 S 21058 i — 33
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Wi Kz T4 &K 3% 1K (nuclear receptor
subfamily 3, group ¢, member 1, nr3cl) I 22 ik
K (neuropeptide y, npy)id BEZRiE . fH, X 3>
e DR A b 2 AR S oA T R R R R
SN 5 BN IRE T A HR e e R T e S 4 i e T
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B JBURE  5  LKCR Fe AL X 5-HT (5-HIAA
I DA (e BEERA BT i o
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2R 0F S PR R LR s B, O HoAT RE
5500 i T It R 22 L e B A 6 A BV G
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AT fi e ) — R D) 55 L SR A 8 S R s A
PR K, EREEfarh, Jif i 2 32 14 (androgen
receptor, ar). HEEE Z1K 2(estrogen receptor 2a,
esr2a fll estrogen receptor 2b, esr2b). R =
B 2R 3(gonadotropin-releasing hormone 3, gnrh3)
M—FZ 5 MR A S 3L (cytochrome  P450,
family 19, subfamily A, polypeptide 1b, cypl9alb)
e S Pt B kP, X R HPG i g
1 0 7 X5 TEAR TG 4T N A B 0 B 45 2R

— 3P0 WIS AR, G S R Y M

H:%%V\MSXT@%I@?EJJD’@&@, W IR 2R [
B0 G S M ) 2 A AR o s M A 7
I L 3 4 v L 2o Bl s
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(estrogen receptor 1, esrl) H7EMEM: B 5 o {1 A~
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W 22 S ) BB R S K . CYP19ALb J2&—Fili it
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R R /E\E'Fﬁfﬁ@/J\fﬂE’Jﬁ%Jrf%?yti%iﬂl”’rm
T PR 7R M X £8 0 AR T ik A i i
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it i kB, Tk — 25 S 4E HPG il 5 76 14
et e PR AT . Filby 2 PIE Rl — 5
R, HEPESE S L FA R ME R ER (17a-eth-
inylestradiol )&%, 7] SECH T B vib., tphlb,
htrla, sstl., sstrl, thl, slc6a3 fil ar P T
PR A A sk S i DR 7 2 148 T 4 A I A
ARG i RN . Z5 L, XEEEL S S
TS Fid B, UE] T P84 43 P 0 53 38 i
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2(B-cell translocation gene 2, btg 2) , -84 K 2 i
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KR SRR L [H (dual specificity phosphatase
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Recent progress in the molecular regulation mechanism of aggression
in fish
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Abstract: Aggression is an adaptive behavioral trait that is important in the competition for mating partners, food,
and territories and in the establishment of social hierarchies. Dominance hierarchies not only reflect fitness, but
also prevent the need for continued aggression and associated risk of injury. Therefore, aggression is also a trait
under stabilizing selection. From genetics perspective, aggression is a quantitative trait. High heritability estimates
for aggressive behavior have been observed in many species, including human being. Similar to other behaviors,
the display of extent of aggression is influenced by a combination of genetic and environmental factors. To under-
stand the genetic architecture of aggression, it is necessary to integrate human genetics studies with studies on
other organisms. Herein, we reviewed the molecular pathways and gene types related to aggression in fish, in-
cluding 5-hydroxy tryptamine, dopamine, histamine, somatostatin, nitric oxide, hypothalamo-neurohypophysial,
hypothalamo-pituitary-interrenal, and hypothalamo-pituitary-gonadal pathways, and several other genes. Further-
more, we also describe the discriminant method of aggression in fish, which provides a theoretical basis for further
studies in the molecular regulation mechanism of aggression in fish.

Key words: fish; aggression; aggressive behavior; gene; molecular pathway

Corresponding author: ZHANG Xiumei. E-mail: xiumeil227@163.com



