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Abstract ; Temperature-dependent sex determination (TSD) has been studied extensively over the past several decades
in a variety of reptiles- Sexual differentiation of gonads is sensitive to temperature during thermosensitive period
(TSP) - Two patterns have been demonstrated in chelonians : @ males from cool temperature while females from warm
temperature (TSD | a) and @ females from both cool and wam temperatures, while males from intermediate
temperature (TSD I ). The possible mechanisms of TSD caused by sex steroid hommone levels have been studied-
Several groups have provided direct support for the hypothesis that the physical stimulus of temperature is transduced
into an endocrine signal that directs the sex-determination process: specifically: estrogens and their precursors,
aromatizable androgens, stimulate the female-determining cascade and inhibit the male determining cascade-
Preliminary results show that expression of Sf1. Mis. Sox9., Daxl. Wil and Dmnl is affected by temperature.
which may be involved in sex determination- - Hypotheses on the evolutional significance of TSD are introduced: and
each of these explanations remains partly but not fully plausible-
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Table 1 Patterns of sex determination for
chelonian species

¥ FA Bk
Species Pattern  References
RIKFEL Bataguridae

TSD L a o)
TSD | a [11]

JEN:) Mauremys reevesii
FERIKE M- nutica

ENREBR . Melanochelys trijuga sp I [10]

REEE Rhinoclemmys pulcherrima TSD | a [10]
5L Chelonidae TsSDla  [8,12]
26,5} Chelydridae TSD Il [13,14]
1% K 6,8 Dermochelyidae TSD L a [15]
Rl Emydidae

HAf8 Chrysemys picta TSD L a [16]

AMEKAE Clemmys insculpta GSD [17]

TSD I a [18]
TSD [ a [12]
TSD L a [16]
TSD L a [16]
TSD L a [16]

A UG Emydoidea blandingii
Mt 6, Emys orbicularis
HFLEI G Graptemys geographica
JEBTEE G- ouachitensis
HEE A G- pseudogeographica
SEBEFE Malaclemys terrapin TSD | a [19]
HELH . Pseudemys concinna TSD [ a [10]
KRB RGFf Terrapene carolina Tspll [10]
Wigfita T- ornata TSD L a [17]
LLHA Trachemys scripta elegans TSD L a [16]

e E Geoemydidae
KZR 5 Heosemys grandis TSD I [10]
N8} Kinosternidae
RETHMITE Kinosternon baurii TSD I [10]
RE BN K. flavescens TSp I [17]
F s K- leucostomum TSD I [10]
L1TH B tE K- scorpioides cruentatum TsD Il [10]
$1 T) B8, Sternotherus carinatus TsD Il [10]
P EEEE S minor sp 1
RBNIE S- odoratus TSD Il [17]
Mz a7} Pelomedusidae
WEMITE Pelomedusa subrufa TSD I [10]
FEAEMIZAE Pelusios castaneus TsD 1l [10]

TSD | a [10]
TSD [ a [10]

213K MF G Podocnemis expansa
HPEMFG P unifilis

B Rl Staurotypidae
I, Staurotypus salvinii GSD [10]
BEREEE S triporcatus GSD [10]
Ffi &} Testudinidae
Jii FRtite Malacochersus tornieri TSD I a [20]
% F Trionychidae
KE Apalone mutica GSD [21]
EEE A spiniferus GSD [16]

FAEEE Polodiscus sinensis ? [22,23,24]
9&%‘-’ JRAN [ 4138 A B AFAE 43 155 GSD 7% 38 4% 4 35 784 44 31
RE

? Data on sex determination were questionably : GSD - Genetic sex
determination -

D=9t WALIREE R SR LRI K. ¥
wfﬁ%k%ﬁt%m@x 2002.

Etchberger C R- The reproductive biology of Sternotherus
minor minor (Reptilia: Testudines: Kinosternidae ) from the southern
part of its range in central Florida- Unpubl M S Thesis- Orlando,
Florida . University of Central Florida - 1984 .
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2 TSD #Lil

2.1 EEESSEROBRIE  KEEREER
Xt £,2% TSD WL B2 LU I Y . FEE
FRRPERR R A b 4 S5k 1 X0 16 v B A A o
fy 5 B R ST AR A 5 B SR AR R - S 1 W]
VERE MR B T R FNBR T IR AL, BN A
it P o b T AR L B0 X1 s B A )
SR T 1 4 43 B A AV Y AT
PRI MEE R B T, X E
TSD HLHIAO P Fh 88 2 06, 25 3R 0H . 5 & L
AL TR R B R SN A A 5 A
RE (8 P 5 7 (LB S 700 b2 e AUR AN 5 IR
AL B R it e A P S ERET BT 5
AV BB S K S R M i e A e 22
B SERER T g T MR, 7E H
YL FEE SRR P IS R I PR 5 7 U 0 U P A
W B T ME M 2 5 TS P T M i 2 e
AR, Jeyasuria Xof 35 BE 8 (04 BF 55 & B, 767 M
YRR 5% (4 R '8 b B -PE AR &2 & 1 (adrenal-
kidney-gonad complex, AKG ) b 3% 5 AV B mRNA
EERMT XA %A TER
TR B (L BEE IR S SRR LR ST
M I R RG QI Dt B PR W CO YR
AL, FEE 1 pH (A2 4L, HET RN S J5 i
FIEYE, Do S5 5% 7 (LG 5 P 5 2 B
ghdy, IS 2 S e I W ity 4 BT, (R
20 B pH 5 Soci RIS ML 6 2 213
A pH 55 FCEEIEYER X & X 5 HAT
S 10 0 B e i SR F
HILEWAE T JE . CO2 SEMRHE B e » i 5k AT
I pH A5 A K EPEAY 33 18 76 21 H £, 0
Ch e Sea 53] TR

2.2 HFKRERHR

2.2.1  ZE[EEEA K - (steroidogenic factor1,
SFL)  SFL IR 2 P 5] e s o PR % TS L 1
—ANFF e AR TF 2 R R s 2
VAT TR E SF1 pgE x4, Sl 7E
KR E P SOE Mis Kol 133K, Mis 270 ME
PENE R e (SR B e A 2 IR T sl 42

il T ELHE D T AR P A P R IS R e A A Bl 1Y)
k"™, Valemuela %5 (i i J& T TSD #LHI ) £
faAE T GSD ML Ay 56 E B EAT T X 525
Ky SFLAE TSD ML A i o () 308 32 ST
RURZIR, T GSD P22, HiE KA fER
BN IR A 257 . TEAN R/ TSD Fperh,
Sl gk RAFE R 2 R AR A
LLE AR TSR, 45 RS 3 SFL A MR
Ry T MEYE (R SRR IR AR IE R S A
VAL FET

2.2.2 ZE KA M H R (Milerian inhibiting
substance: Mis) BP T Millerian 4 % 2 (anti-
Miillerian hormone, AMH) . Mis F£[K & fE 4L H-fg,
ARSI R 78 AKG RHEIRI G ik,
REERRI], FWIIEAG & (15 WALAHT) Mis 13k
IRTET ME REPE IR B TR AR AR . Mis B 3RaA
PR T2 ) KB R R, eV, 72 17
W PRREVEIR S S IRRE PERRAY Mis YR AE
MEVEIRE S IRE, 19~23 1, S Mis 1R
EIEET L Mis EERAEH LI R
T Sox9 MK HRAIFA.

2.2.3  SRY £ HMG £ (SRY-like HMG box:
Sox9) K Sox9 MYAFFE A I Hoth @A
e e R E B bR B[R 2 . 2 B SFL A
WEER . AT Mis ZER P RK, XBERE
Sox9 K H R BE I 2 S VER Y 54—
Ayt J\FLH#FH, ( Lepidochelys olivacea) Sox9
P18 3R B2 Ul L VRS « A 7 R it B8 R P i
JEE S AV R i 7 iR B BBURRA (21~ 25 M) AR R
K P HEVETR R S AL IR A B R 26~27 1,
Sox9 By FIA I T, AL H AR R
B, AKG 1 Sox9 7E TSP J2 TSP 53k,
2.2.4 X ESYESEEIERE (DSS-AHC critical
region on the X chromosome Daxl)  Daxl 435
TE7HE HEPEIR B A IR B BUR IR A, 7R
AR, Davl BYZRIKTEES 15 1A H B H 44
ZE 5 A N\FLIRAF R T, Dal ZEPIFPR
JE RIS 23726 BRI, TESE 27 HARy P
Tk z=R B3, B Daxl R L LA JE & 4%
{6 A, [7 B, 40 B fo, b 62 f0 ( Chelydra
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serpentina ) it 2 5B A A [R] R B T SR R I
A BRI IR B FIATE R B
TSD A TeXBAFRE— o™,
2.2.5 g /R ECW A B R (Wilms  tumor
suppressor gene 1, Wel) fELLHAMBFR P A
I wel FERVEVERR A B A HEVERT 7E TSP (14
~20 #A) A B R 7E 20~23 #FRIA F.
Howel Rt T e gL e
faAFFE . JASE 12 B S (] FRak 0 (B
Ze 5t PO HEMEIRE T A 3Rk s T MEE . AE B
SRR, HHEI Wil e S SFL 5l
GRIR I ML PR
2.2.6  Dmnl(DM-related transcription factor 1)
Dmnt 1 J2 55— R LR FEVE A e 2 2 FT 52
BRI R ok 3R AR E L AUKOT
FERR B IF 3 T R IR, Dl 1) 2B 0 2 1R
WA - 76 7= HEVE IR BE A = MEPE IR T AE. IR
TG Y LR SIS FT R B 5 S ER A R A (HEIR R
ORI 5 . TR IR R B R AR 1
Dl RO m T e . B
PERY IR T T Soxd WIPEAIFE SRS A
N Dl TTREAE T Sox9 1 LY. BAEM
TETE TSP {51 F ANEMERL 28 A0 3R] T D1 1Y
k", BAK Dmnl £ TSD i S REH £
— 5.

3 TSD #fk = X

FIRTIE B A 5 YD UE S BE UE B TSD 1Y #E 1K
I3 HRARZH R TR,
3.1 EEHTFEEIERIA (Inbreeding avoidance
hypothesis)  Z {5 I\ 9 [/ — 58 B 7 HE 1 Br A
ARy B — V) JRD T b s AR R ST Y
ATREVE. AR S T R g (XA
TG XK A7 i 1) F0 ST 5 DR L AU MR B A AT
2 5558, ASREEE G 7 4F 03 7 A= 0 A R AR L
AR,
3.2 7 i (Sexual size dimorphism
hypothesis) /A~ [l i 5 i it 1 MR AR I
LR AN SRR PR S5 A e s
S B AR BB N TE S R AR N

TSD | a AYMEPEA PR AT MM 5L H s 7
P 18 75 e A K e s A R TSD Ty e A
i N N 3 ol e YK 1 % W
A G B £, (TSD L) R MEVE A
PR T MR, ELR M A K T MRS
3.3 %3 B R MR (Predator-avoidance
strategies) AN [l iR B A 0 TS 77 AL A MERFE A A
BRI S R TR m S A, AR
TEZRBH o [B) I B2 77 A A s s S R i 1] 1 9
H W S IE 3RE 77, o MEVE IR A P M IR
AR ERIZEh B T2 B RS TS
BRER A, —AFE P AR A MR A B
BB = T At A HEM T RE 2 R o g 3h £
M5RE ", (RREEW N RAEX ANl
1M1 B AR IE B TE BT A P Rl e AT Bm A et
— PRk,

4 & &

TEf S TSD BF R Sl A TR NBIF5E TSD
Z RS (MF FMLFMF) . B Bl TR I S
HAbRI TR Z MM KGR R, TFRKHE
SR IREE CO: BRI, T AFE— 2 FRJE
s 2L B PR Etchberger W\ 02 8 i 42
MRS pH SRR RN, A RFR R
R I pH 75 PE B b 2 I3 % A= 28 1t
I A58 CO» FRRAG A FRE pH 55 A F-7E TSD
MUK RO VE R e MF 7 K FMF YRR 278 =
W COx S50 T 05 B AL EFRY TG HE RN VI 434
F A B8 7% LR S5 ) e g R TR 3k [R] ) 2
R, AR SEIE AT AR Rk
HEBh T X0 828 TSD RO BRAR AR, Hp 2
BEA ThRBEH A 2% B D RERIK R VT
B FER S B H AR B 25 58 =1 AR5 By
BT G, BRI 0 B g A oAb — &2 4
FER BN, EERAEAE, R ERHE
Fn R X SRR K TR ™ B R
S0 TSD ML AR BEVE b R s 101 phfa e
P, SRR R D D 2 R FR R4 X
2B R IR AR A W) e AR A ) B A
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