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Abstract: Nematodes are globally distributed invertebrates, which are often found living in soil or as parasites of animals,
insects and plants. They lack vision and hearing systems, so the survival of both free-living and parasitic nematodes
depends on well developed chemosensation and chemotaxis systems. Nematodes utilize chemical signals in their environment
to detect food sources, potential hosts, noxious compounds, reproductive partners and sometimes to enable them to choose
between alternative developmental states. Interest in the mechanisms involved in chemosensing and identification of the
discrete components of the chemical signals has steadily increased over the past few decades. Here we have summarized and
evaluated recent discoveries and advances in this field, involving the mechanism of developmental regulation, the
recognition of hosts, the construction and function of the chemoreceptor system, signal transduction, the prospects for
related research and the control of harmful nematodes based on chemical ecology. The pheromonal cues that indicate
overcrowding, high temperature, or starvation can trigger the nematodes to enter into diapause and enhance longevity by

modulating endocrine signaling and gene expression. The genetic and molecular basis of phenotypic plasticity has been
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studied extensively in Caenorhabditis elegans, and recently, it was discovered that pheromones called ascarosides secreted
by C. elegans themselves induce formation of the dauer stage and the four chemoreceptors of the dauer juveniles.
Recognition of hosts by nematodes is very specific and the chemical signals from the hosts, as well as the chemoreceptors of
the nematodes play key roles in this process. Both free-living and parasitic nematodes can sense chemical signals comprised
of water soluble and/or volatile compounds. The chemotaxis of C. elegans has been studied for over 30 years and inducing
substances identified thus far include salt ion (Na® Li"* ,Cl" ,OH" ), amino acid, nucleotides, biotin and some volatiles
(pyrazine, diacetyl, benzaldehyde, 2,4, 5-trimethylthiazole, isoamylalcohol, 2, 3-pentanedione ). Another example is
Bursaphelenchus xylophilus, the pinewood nematode , which is a plant parasitic nematode that is transmitted via Monochamus
beetles. The chemical relationships within this system has been under investigation for several years, but no conclusive
results regarding the discrete signaling molecules involved and their roles within the system have been obtained to date.
Electrophysiological analyses indicated that different responses to chemical signals are due to differences in the
chemoreceptors of various species of nematodes, which are composed by amphid and phasmid. Specific chemoreceptors in
the neurons recognize particular compounds, and the neurons work collectively to receive chemical signals, and then
activate a response through signal transduction. Nematodes, especially plant parasitic nematodes, cause huge economic
damages every year, as advances in the study of the chemosenation mechanism are made, more effective strategies based on

chemical ecology may be devised, thus replacing traditional control methods utilized today.

Key Words: Nematodes; chemosensation; development control ; host recognition; chemical communication
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PRSI ERPET

2 B R B T A U 100 HE A SO — B0y, 3 SO B S P R AR [N R, 55 T AT
1 ( Caenorhabditis elegans ) W3 B A USSR =84 A 1y 15 16 B8 TG ER, AEEF = &SR,
FhEm B =" e BRI, /w8 I Al sl Ty AT R Ty o R A A Lk HURA B AR
( Brusaphelenchus xylophilus ) U Y 55 —FREIR A AESRME T | 15 75 W B2k HORE P IO 1) T A 422 % B2 40 53 A 43
O =8 2y AR AVEDIR LR Ty o T B UNIE G R R EMNGE R R, W 7 2R R
BYEkZ A EEIE R Iy BB A AE . Ty BR8N Ty B9 55 515 B R 2 A KA 09 R S F B {5 2 )
JELe SR A 4k BRI R B ( Pristionchus pacificus) B4R TE 825 75 W AT AL, AR T C. elegans Y
&, EIERY w5 3 A0 TR L (scarab beetles) /P, — B H R8T )5, FECE B UK gAY
(CGRYE 2% 4 R

20 fiH2g 80 AEAC LK , A4k ™ HICR A9 iR B B 4 — B2 NTTWRSE A (EZ il ekl
TR INFNAE A EER BT RO, 2 B ARSI LLSE B . E 3] 2005 48, Jeong S5 A4 43 B4 E HH A5 1 N2 HUigs i
BlREE  FRITLRIEFRE A T, ERAEEZE: (2)-(6R)-(3,5-dihydroxy- 6- methyltetrahydropyran-
2-yloxy) heptanoic acid, J& T—F IR AY . X1 CHI AR NS TG A8 5] T m, ILE 1R 24k
TEHIUE I T TR R 7 R AT A T DA R 7 T AT e A
2 EBEWMES&HEFEIRG

2 i HAT 52 2 IURE I Ak A BN AL REVUN B 2% Ak 4 ) 5, R0 2R AR AT SR a8 B
L HAR YRR I EE A . AL TR 2 0 A BRI 8 i — L R 2 e dus | AT
HBAFEY,

2 S ARSI 75 3, R e Bl B E R A7, 2 BB A 7 A v 1) B A S Bk ERA T R O e
Ferf 75 AR 5 DR AL B A T B A €, 2k R LA 24 5 R ) — b B AR AR
FEY) 7 A L R 2 A TR AR ST 2 R & — 8K B R b, BRIl 52 me 2 2R Ak 2215 5 2 4%
RVEFKE I A2 . Hoh KIS A W) BETE 38 b 2848 B, 4R 41640 BE B (b4 02 15 8 1 R
PP ST AL ARG, KT Y HR R 4 B AR IR s kAR B RS R HHEsh P Epl,
REIRAZ M A5 A A & 0, AR TRE T ) (TR RTR 26 S Akt

2k 27 E RGN EAA W R ORI A AR I XL W B — i T Akt O — SR
BYAF F 8 LR AR i, A0 S48 R IR MR RE 5 5 175 T 84 B4k HL ( Globodera rostochiensis) , 15| #1228 Hifk
SRR LA B R Y S [ AR S 4R b 2 R e A R TR R AT A R—— B TR /AT 4R R
( Heterorhabditis bacteriophora ) X555 1175 H H A= 16 £k 1 75 W B AT £k B g BRI A ey e 2 TRk
HOR R A I 2 R F B . RETR S/ IV B3 TR0 00 5 175 ) oG48 S JRIR AN C O, , T4 3]
AR Y S BE 1-BFE (1-heptanol) ,1-F¥ (1-octanol) 1 1-T-f% (1-nonanol) SRANNG 5] 1225 AL A
VR XT Eh S B 2R B ( Globodera rostochiensis ) 2F A W 4y U B AT 5175 /E H, A s RE VR IF 8 1] Tk MR B
FURWTLUR B, AR ML R i aE ke e, U R ORI R P S R R B A R S R S
P22 R H RGOS B T T 45 AT R B 7 — 23558 [ 5 AR A o, EhJE | ZmEARmE &
SR T RS BT R B
2.1 HE

AT 2 AR S RS P b Y LRI R K I PE R R AL B, 5 T R AT 4 e
ffeee e m AT B3k 30 242 AR R, 51iAY w453 % 7 Na® \Li" \ClI” \OH™, &M (amino
acids) : B2 R H AR F AR, B H R (nucleotides) : cAMP [ cGMP , £E 1) 28 Fll — SE 4% 5 14 ) I3 . Wik 182
(pyrazine) , B LM (diacetyl) % B AW (benzaldehyde) 2,4 ,5- = H JEBEME (2,4 5- trimethylthiazole ) | 53 /%
2% (isoamylalcohol) H12,3- /% " (2,3-pentanedione ) 25203 A8 2/ i A5 ML G 40 VA 75 6 BT
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LBy, AR R R B R FRSOK AL A X T I R et B SR EL IS R

5 A H AL R ) , A 2 b B AT TR A 2 2 R 8, 0 2F e PSS T e E AL, B
HHRE IR L — AR L

Y TFAEL R, R\ T4, 6846 3 MK H . =8 H (Triplonchida) £k H ( Dorylaimida ) F1#
7 H (Tylenchida) ™, Horr HirFIA~ A (2 g TR AN AR, #I] B BB TR . IR 37 R4k 5 3¢
EZRBEARHY ERAERD,

KERIHAEY) 75 AR HUH A HIER AR FORFER N £, b b AR EC 2B S 4 F 400
ZIR) LR 2R I D R BEAL DG R e R A 2 AR AR 35 R 3 A 4R R 2 2E 1 %) g ol o 2 R S AR afl
AR BN T T DR ) SO, A B ) 9 AR AR T S 5 97 AR AR T S R b — 2, A AR Al R 6
EAT N BRI BTSRRI T — R shdy #5Y EE s E ok A A R Hod, A AR
i X2 LA 1R 2
2.2 [aEERU
2.2.1 B HURIRL AHEYIE S R A

B s S 2k o 3= A A5 T R HUR ( Steinernema ) Fl 5w /INFFEE HUIR ( Heterorhabditis ) , HA 510 ™5 (1 Ak °7
RZ RGP YA TR — A IS IR v A Y TR R R O D R R IS A T B R B R R
T PR R U SRIBO A < HRAR T SR, G Y /N b 2 1 (Agrotis ipsilon ) TEAR 22 UL i /N4 0T EQ 2K 1
( Steinernema carpocapsae’) BRI TR YL T S N B SR P AR RIS ( cruiser strategy ) , U5 /T
2% M1 ( Heterorhabditis bacteriophora ) %4725 F 8 i, A H it 27 £ R AL, 27 B i Rimih iR +
JZ B 25 ARG (Otiorhynchus sulcatus) ™) o S/INFFER HUREXTHE ) LA KA ) 5 B U TR 45 1A 7 24 3
BE TN, T B AR B 5 TC A 8 S 1, i D B8 A 2 e i e e B s R0 B A 27 A, U R e i
(27 A ARG IR B R Y T AR B 0 SRR /TR AR AR A Ry — A T HE I TR Y IR
TR Z R H

2005 4F Rasmann 5 7E( Nature ) fiI8 T AEYAR xS B dUaf A e AU BA IR AL = BT, B RAR
( Diabrotica virgifera virgifera LeConte ) 2l HUUE J& , EARMFEHL I IUA AT (E) -caryophyllene BB 5| 78 HE 25
ST L, R TAT RS A 2R I I B4R S FORAR T H Y O S R 2 T/ BB T B 2y A e
T Z 8] Ak 223 TR
2.2.2 HEYFF AL AT R RE S A

TEShW)FL, 2 BN B R R S LA RS, 2l SR I Z AR B R R WML T ARG 2L
REMER EIBE R Y — I CHA B SRR A . KRB KN A — N id G & MR S R B, 2 o] DLAE Horp
B Bshfmia ) KA RMSER BT HAE (MRICHEY)) 20, B RE#7 K R (R AL
BEA  JEASRELE IR M IS TR (R IBAENAREA  FET IR O R %) 127

) 2 A 28 AU B R 22 ) P 3505 O ZR B R Rk, A 1 O TR R IR Y T B R AUV T
Hrp S M %E(Bursaphelenchus xylophilus ( Steiner and Buhrer) Nickle) JURS B2 (B. mucronatus) R ERE s
TILW (B. fraudulentus) FE A=W 716 8L (B. conicaudatus ) B FK A “ xylophilus group” ™, “ xylophilus
group” ARG RZBHEY A A 2 i, BN E AL 27 3, SEAT R sh i, M2 AR IR K A4- i (Lamiini) K
AR AR BB A 3, “wylophilus group” ¥ A= DU K% 4 B BE S T & AT R EERETER AN, K
HENE AR AN T ARAYE IR . “aylophilus group” IR T IL R A SG , I 516 18 K A4 2 (8] JE W RRIA i) A
HKF

A Z IR AR SE R A R AN A A AL R A o A AR R A OC R R A I
FREEE A KRR TR H IR R “wylophilus group” 54 K 4= 2 [8] () B B AL F] 5 | F—2&
FOREIRI A 3EA: CR Y Pristionchus JRZE MU 4 faF  DhA0 S W 2 DR HEHFHEE IR 0C R . ATEE Y R gt
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ARAT IR OG ZR RIS LG R 3k el OBt 3R 45 i B AR AR, W SR P 4 e AT 2 2 R A AH AR
o Pristionchu JBZE AU B HURE 545 AW BT S A5G v AR ) 45 e Wy R B S R Ak 2 ) | 5 75 Tl BT 4
FAEG, TCIS 25 AT MRS T IR 2R dUROR; Ry 2R S 0 1) e B Y R A I AS [l 7
3 ZHAERINESESER

WELUE 2R 8 RE RS (S A W) R RO S8 i T E T Fh o 7, U A LA 1. TR A sh——4 i b 2
SN H—— N AL B AR A B2 AL Y L R AT P B A 3 2 R 43 AT 2 HOREAS [ 2 o
WO R o AR AR AT R 2 R X A2 AR B TR 14 2 SR R A2 IR SR 1Y 2 S L
3.1 WEEREZ RS

LI FIRZ AT R AR BE MRS . TR AR RRAS R DAR R EHEE, R HA
TCRR AR I3 U A E 2R RIS W T R AR N . R 37 A b 8 T RS 4, D 8E TR
SRR 2

2 HOL AR PN s 8 S8 BAT — NI, BRI AR o A ER R 2 i T B A A B 2 B, ek
PN TETRE AL Y FRIRFL 1, AR 55 R0 ML I G 1A e 28 1 AL S 4 il 38, BB A — A Bk
BEANAE N2 A FLA— SO PR 58 bR 995 T 8 0 40 P 2 7 A A A I R R R I T
ARERZE . Horh 2—5 Ak B Wl SR 20T , L R SRR IE L e 2R Y

TR LR AR A — A, SEEIR R IBHER R AR EEFIEES R AR R BRI Z — .

Al A A I P LA A 30 o 43 WA 1 TR 4 e S ) AN [ 25 4% b RS R D R A 11 B 4R
o WELIWYI TS BRI | e gk B A A g kL T

e MM A TT AT B, A — DB DA X SR, T a2 S Ml 45, (1 LA T RE 5 HoAl 5)
WAL, B FR B b i I ( SRR TR (e | 2 T e A AR S ) 0
3.1.1 EEZ REEL A FRF By 221k

Matsuura 55NNy, B & B R RS , & AL A REZ AL & 2R T AR R BU% . VR 240 AR Kk A= 4
FUUERERS T BETERRIR T RE MR 55 U HE S S8 A IS A [8) A5 1% i 30 =2 18] B A A [] 1 A el 446 4 0 2
REST RS R RENS B AR SR S N RE A AR Ak . AT AT DA AR R FEE FH A e SO hy B T B
B ERR . BI04k 1 ( Globodera rostochiensis ) A8 WAL LI AR A 0 WA It | Ab T4 4 IR A, o S5 4%
BRIV BA Y, — BLOPEAL , AR B3 e A 27 W DIRE . 75 I FRAT 2 B 4l R A ph 2 R el
JEARFE M
3.1.2  ARAERGZ R 2RI 5 B B

75 W B T2 SRR A4 11 XLz i 00> 3l el SO 28 78 S5 A8 A o 44 ek K s 4 5 174
M Te R, PN PEYI BT 8 Xl 28 70 HA a7 B 1Y AN P AN R B i , B RIS W] i i o kA, IR
IR ZBAERNEY TR 3 XPZTC AWA AWB  AWC, ELAHE A1 2 (LU | 7 314 SR B 3 , B 7E FL % 2 At
PRESAHI b BB LB RS2 3 A M) B F VR T, AR i R AR 3 3 X6 il 28 JT R 3 o0 H I Ve )
il . Ho  AWA BT AWC AT LASLIS EYI T, i AWB SISm0 > Jlt & B BAG #4801 3%
WA BRI TR,
3.1.3 AR RGZ RG24 R A B

75 W BT A 4RI R 2SO0 B A 5 PR e S AT A SRR 2 R I ) b 3240, TR A SRR A T T O 2 Y
TR 2 U ] A2 Rz R SR SZ SR i IR I R 5 T B AR R R Y SR B R Y
ORI E AR Z 0 A PR AIC R IEVE I . — 2SR A Sz 2T R A BB 5 — 2R
IR ERZ M0, R B LRI RE . R4 48 L (Ancylostoma caninum ) £, 5 AR A IR LRI 2200, 48
AR 28 T0 R EE AR Rz AR . BRI 280 ADF Fl ASI i 2 Uz 4y TE BOF A8, soxt
(1) AS] Bl 2 TTHEml NG ORISR R B ARAS e N EE A . ASI Mg T A 4 Fh 24K srbe- 64 sthe- 66
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srg-36 F srg-37 Wi S 5 R G AR
3.2 fFofkibid

2 HUE X AR5 5 i A3, R eAE B BT AR & .

Pl sz e A Ab i REAE 75 T Bk T2 U A B LEAR TR LR LA R AR DY L (1) S5
AR S U6 B AR Ml 25 A | 3 B0 4 WA R 1 )RR SO0 BE 0 184 iR 28 UL RS2 R0, 5 (2) 3B A AP IR s A
WA AN TR BRI 255 PR BRI i 22 S0 R 1 - e AL =415 B T Z (A B AR,
Flik GTP BREEME N (G &) 1M, it ¢ EAG SR aEGs >,

WFEZAG S R R 1 SRR AR S ZRE A MM 5 2 2R 7 NS,
ODR-10 5 G FEFIAIHEE ), AWA B ZEE IR IR N . I Z 9% ODR-10 3218 (1 & BX, # 14 ODR-3 G
EHHAS5EE OSM-9 [l iE AHE
3.3 bR L

75 0 BRUFT 2R B EL AT i B ini R Ik 7 R gt & RPN TR 2A o R T 22 107 2o, S & B
[FIREZ Ak 2E 1 B 5 22 1000 N4 28 e, T 75 1 B b 2k H BB 4% 1) 20—30 AN #ff oo ok & B T Fp b 2#
YyJg

REZRE AR BT, MIEC L LI odr FePH 291 242 iR 45 % Ve 5 1 32 1A 28 11 45 ik
SR, IR e IR e e i A8 Ak

75 T AP 2k B RB RS 25 1 []— AP e B R AR 2SR5 5, MR 2 TCRE b 2R 21K fldn Bk
T AR 75 T P28 L AWA 2 CRBIRSZ IS AT, MERRAZAENE 0T, 28 AR AR BB X — R 51 o
BT LM 7= A IO, REWR A 1 B AN R 4% B ELAT S 2 AR
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