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# E: 846 KT AAFalk (pond turtle protein-derived peptides, PTPDP) % R ¥ % % 691k AAedidl, 7 ik:
Bif# B & 1 {32 PTPDP, M2 L EH R, 2T RELH AL ALBR AR 5 5L 02%. 0.4% = 0.8% &9
PTPDP "® % % %%, @i 4 & 5 %A 2 4k A A2 A L 435 1L B8 (superoxide dismutase, SOD) . if # 1t A &
(catalase, CAT) &M A= =& (malondialdehyde, MDA) & kAT LR E WAk ; @i = 0.8% PTPDP "R
RO MENE RS AAA KA R Sodl. Sod2. Cat FeFF &0k & B mth. Rpnll 9 &R RIK R AR R ENE . LR
@ PERAL 2 A 1000 Da AT 8 FHhBEANE, §AH AR, BABRAHARFLARANLELRN ALK, £
BRI AN EREF R T, 0.8% PTPDP At R -FH A G oA B FEK T 18.92% #= 9.37% (P<0.01);
SOD EFHWHHMNIERGT 7.13% 42 7.37% (P<0.05) ; CAT FHHAMEFIRG T 42.14% #= 84.66% (P<0.01) ;
MDA 55 A 2 & TET 2222% = 23.08% (P<0.05) . AHEALEE 27, 0.8%PTPDP"R%2F LA T A
feAn %k KB Sodl, Sod2 (P<0.05) #= Cat (P<0.01) #9%kik, B3t a4k L E mth A= Rpnll (P<0.01) &9k ik
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Abstract: Objective: To explore the anti-aging function and mechanism of pond turtle protein-derived peptides (PTPDP) on
Drosophila melanogaster. Methods: PTPDP were obtained by enzymatic hydrolysis of turtle meat. Nutrients content,
molecular weight distribution and amino acid composition of PTPDP were determined. D. melanogaster were fed with
0.2%, 0.4%, and 0.8% PTPDP. The activities of superoxide dismutase (SOD) and catalase (CAT), along with the content of
malondialdehyde (MDA) were determined to analyze the anti-aging function of PTPDP. The anti-aging mechanism was
explored by measuring the expression of antioxidant genes (Sodl, Sod2 and Cat) and lifespan-related genes (mth and
Rpnll) in female D. melanogaster fed with 0.8% PTPDP. Results: The enzymatic hydrolysis products of turtle meat were
mainly composed of small molecule peptides less than 1000 Da. PTPDP were rich in amino acids with antioxidant activity,
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such as glycine, glutamic acid and proline. In the survival experiment, the average lifespans of female and male D.

melanogaster were significantly prolonged by 18.92% and 9.37% (P<0.01), respectively. In the antioxidant activity

experiment, the SOD activity of female and male D. melanogaster increased significantly by 7.13% and 7.37% (P<0.05);
the CAT activity of female and male D. melanogaster increased significantly by 42.14% and 84.66% (P<0.01); the MDA
content of female and male D. melanogaster decreased significantly by 22.22% and 23.08% (P<0.05). In female D.
melanogaster fed with 0.8% PTPDP, the expression of anti-oxidant related genes Sod!, Sod2 (P<0.05) and Cat (P<0.01)

were significantly up-regulated, and genes (mth and Rpnlil) related to lifespan also showed different degrees of regulation

(P<0.01). Conclusion: PTPDP increase the antioxidant activity of D. melanogaster by affecting the expression of

antioxidant genes and lifespan-related genes, thereby prolonging the lifespan of D. melanogaster. This mechanism implies

that PTPDP has potential anti-aging effects.

Key words: pond turtle protein-derived peptides; molecular mass; amino acid composition; life span; antioxidant activity;
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FAn M EBU TR A] . Ding 25012 388 i B A 4lif b
MBEE PR B PT AL DU K Trp-Asp-Val-Lys BB
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I S Keapl-Nrf2 {5558 {58 8. bl L, 4=
P FEIRABTRE S DI RERIFS TN T B R, TR AT ISR
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simple &\ RNA 2GR & KRR ALsDH
BRATF S

Legend Micro w5 =UALOAHL - FEBRRHIRE)
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1.2.2 fREAKREIRST 5P =8 GB 5009-
2016 B ih 22 4= FE GEbm e ) A AH R 4 7 72500 72 i, R 2,
HERIZK S RS FEE B BRES I S i
1.2.3 faRE ARG FRE A pmlE S GB
5009-2016 CEx i 2 4= [ SR UE ), FFH 80RO (i
AT E o FESL AL PRIV A IRFREL 0.02 g fa A
EEREES, EAF] 10 mL FHIRAT, 48 P FLuE
(0.22 pm) L U8 fE IERERN

g 55 TSK gel 2000 SWXL 434FE(300 nmx
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7.8 mm), FEiiE 30 °C, MBI B Z0E 7K : =2
li2=450:550:1(v/v/v) I Lb B ECH], PEREARFR 20 pL,
M 0.5 mL/min, T 220 nm MY 24T 30 min.
S 0 LA v gl BE bR oE S H R - R - H A R
(189 Da) . H&A-H&E-AEFHEBR (451 Da) . FFEEIK
(1450 Da) . HIKEFH(6512 Da) LI ZHE( ¢(12400 Da)
B B BF ] X6F 43 1 i B S BOPE s o il £k, 75 3
y=—0.2187x+6.7329(R*=0.9901), {1551,
PIER IR 53T &L, BN Das

1.2.4 fARE AR IERRA B &2

1.2.4.1 FEEETEEE 259 Rsgt™ ik, B 20 mg
£, AR UK AR & T 15 mL COD WAL, T hIm 1 mL
FRPRVE W (6 mol/L), [RIFF FEAGE I A&, SLZN B EHH
f#If, 150 °C fHIRANF 1.5 h, BEE XA B =R, &
FILMRXT BE A 10 mg, SR T 0.1 mol/L LR
W, FEZS 2 25 mL A5 B FEMRPRUE R

1.2.4.2 IR ALY, TiahAH A S S TRENE
(0.1 moVL, pH6.5); Wi shAH B A Zeid il 7 it <)
80% ZNEVEW; & LB /K : = L RE=2:2:1(v/v/V) Y
LY ) T 1) R s S i U R R - LW L
Bz 1 Kk=1:7:1:1(v/v/v/v) B FE B BEE R AT AR VT 5800
ENAR AR BIAH B=9:1(v/v) i He 451 Tc il A 5t 7 g
W A FEE IR ER (1. 5. 10, 15,20 puL)
S5 6 uL KRNI 1.5 mL 8.0 4 v, AR uom
A 10 pL PR 20 uL A7 AR B0, TR ETR 21, 9
[ Z2 R A FH AU T, AR 50 pL A shiAE B #n
450 pL FishH A, TRIERAST, S i i bt ARSI,
1.2.4.3 FERCHAHERE I 2 &M C ik AE
(4.6 mmx=250 mm, 5 um), FE¥#& 38 °C, PFFE AR
10 pL, {#ii#H 1 mL/min, F 254 nm K Fizfr, LA
BREMIE W (0.1 mol/L, pH6.S)VE M BhAR A, &t
PR 80% LNEHEMRAE N s AE B, 45 BEGELAT
E] LR 1o DASS S BEMR i0 mA U B AR AR, S SR
W BT TR B S N AB R, 43 S HEA TP [T US55, 745
IS IR bR HEITZR, A TR AR P2l
FEER A RE PERIE 5T o

R BBETEB ]

Table 1 Gradient elution time
5] (min) i (mL/min) BIHHA (%) WBIHB(%)
0 1 100 0
13 1 93 7
23 1 77 23
29 1 65 35
35 1 60 40
40 1 0 100
45 1 0 100
47 1 100 0
50 1 100 0

1.2.5 RigIEFRILAEHI&  FLabBERILAIE I N
105 g E>KKY. 40 g BEEEHr. 75 g HAEDHE. 7.5 g 375,
10 mL PSHE Kz 1000 mL &gk . AE5L IR = me iy

AR RS s TR AR Tk, SR E R R
FEAIAASFIF = e R B K, 1S9 20 15557 510 A
XTHELH (25 1) MRFRIEEZH(0.2%) . P77l ERZH (0.4%) Fll
I (0.8%), ¥ 40 g8 T I b FH T 5
WA Fh, e S /A8 53R T YU b AR Y A
53T
1.2.6 iRy Pl RiRAYIRIFEIFRIR IR 25 C, 2
JF 60%~70%, 'SR 12 h 38%% . KR MARFIR L RS
FH AP FIH T, A CO, ([ HATRRY, 76 S dm Pk
AR b X 5 et 53], 22 HEOHE - E=40: 20 4 A5 3Ll
BEFRIOOR P AT AS L= U . 5 d JE U A R v,
B2 24 10 d, PIMEAY R RD A 500 . B o= C R
ez R AE LY 40: 20 B2 A SCIRAREIAH, 5 5 d 0 KSR
AR, 2025 10 d K H RO R 4Rl g
1.2.7 AR5 5 24 h PMBR SR IEFE A Zs
Wi, A CO, FREF LA DX S MERENE: B o #5350 20 A4S
1RFE 30 SUMEMEEErE R, AT 10 k. AR 3 d 45
B SRR I 4% 57 3, SO 453 A SR Y AT B,
AR S g0 B 1 R Ra ARt (CREET B ] | S
Y. PR EE FF . P FE AT R L AN
3R, [RIT 2 MERfE R e 0 A AT LR . AT A adn
AT A AN TR

RO TR 1 (d) =R L S0 1) S 56 T BNF F e 1)

BT RIBH 2 A
R 2H g e 2L

B R 10% K el 75 i 2 AN
RFLH10%H T 2 20

b o 7 1o 2z g0 ST I iy - 0 BT P A
P8 S K R (%) o B AH 35 F5 A X100

CNGICES F' e
EUIETTIE

1.2.8 RMgPAEIRIGEHESCE =% Xin 4PV FIgkEd
SERA BT, 49T 20 d SRIETE ARSI 40 d ik
AR, I CO, BRI I inA: BEER /K il Ak 10%
HASH, & TR E .OCHLP LG 15 min(4 <C,
8000 r/min), B ¥ ¥ , 188 FH i 551 6 43 50 i e - 20
e HERMEAY S SOD. CAT JH PRI MDA & ht,

1.2.9 RIBILFIRTILG S RBEIESER (Y5056
DT IEFEV RSP, PEBERNES FR L R 25 P X A, e HR
SR e A A S 56 AP AR AL TG P S 56 B0 B AR A, B
0.8% Fa. PR 2R PR A SC 67 e, 436 A A7 S 56 A T340
SO e E SRR S BI85, A ARSI

x2 519yl

Table 2 Primer sequences

A

TR i(d)

17153 (%)= 100

FEN NRiiEE] gk

p49  GCTAAGCTGTCGCACAAATG TGTGCACCAGGAACTTCTTG
Sodl ACCGACTCCAAGATTACGCTCT GTTGCCCGTTGACTTGCTC
Sod2 ~ CCACATCAACCACACCATCT  CAGTTTGCCCGACTTCTTGT

Cat TACGAGCAGGCCAAGAAGTT ACCTTGTACGGGCAGTTCAC
mth CGTCTTTCTGGTGGCTGACT  CGTGGATTTAGGATGGTTCC
Rpnll  CATTTGGAGGAGAAGGTGGA GCGATTTGTGGGTATGAAGG
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YRS, FEAS 21 d B, S REAH GG S R TR
I RNA HEHURI cDNA &, LA cDNA A, F
FHZE ST PCR KM T A ARSC L Sod . Sod?2
1 Cat, IS FFamE T AHSCHEE meh . Rpnll 1) mRNA
FBIKV-. BIFFNILEE 2, LA rp49 g NZSIE, Kt
KIZik LA PCR M2 M MHE RN,
1.3 HIELIE

AHFFE(HT SPSS 22.0 FAFIH T Giit4 255, 4%
I LASE R E AR EZE (Mean+SD) R, 4H [A] b
SR e K, Z 20 ) e >R FH B R 22 7 25007, LA
P<0.05 NZEFRABGIT#R Lo 4 Graphpad Prism
9 B EL
2 ZERE5Hh
2.1 BBRERRKEFRRS S

ORI AR I AKIHR 53 G S W3R 3. fa iR
P Tt = vh S A R R T, o EE IR A Y
86.49%, H.Hh 85.98% MRV FR 1, i HLK MR B =ik
32%. MRVSEE A SIFES S SR A/ MK, BAT BN 5y
T, AT ARG M S TR M i P, UL N EE A
FRAEAR P25 50 B A A

#3 ABREAKYERS
Table 3 Nutrient content of PTPDP

BRI AL HE]N
K53 (%) 4.04+0.05
W5y (%) 3.11+0.08
Ao E%) 86.49+1.17
FRVA TR & (%) 85.98+1.02

22 BAEEMASTFRENT

B E B =, 53T AR 8N e R B
ARSI R P AEAR TG PEDY , HOR TP s
Wi 12 ) A5 A5 31 TV 2 22 K (130~2000 Da) FllifE2
Z Ik (2000~5000 Da), A& PLAILEE 1 BE TR T
Ja#& . —isT BN, i /K ITA AR B P TR
AT P e i A U B TR S AR 43 o et e /N2, A,
BB P RS LR 4, Hodh 418 180~
500 Da M KE: & B K, o 60.39%. fa PI AR AR
H1 94.71% BIIKBEN 1000 Da DA A4/, DRG]
HEATEEPUA LTI RE

4 ANEAKD TR
Table 4 Molecular weight distribution of PTPDP

4+ Fi(Da) (%)
<180 11.32+0.20
180~500 60.39+1.01
500~1000 22.99+0.77
>1000 5.29+0.08

23 RAEEREEIRER

THAEMTFE R, H 2 AT 24 NIRRT A
TS D H IR ZE I HER Y, A E RIS S LA
B4, BAHBTCIZ T8GR | S IR AT

VEFP); R iR 5 AGEE | (5518 P B
DIREAHIG, n] A 2 P EAH GBI 0 SR 2 Ak
IR, FRAEIR |« So 2R M St se & BRTEN, AT LA K
FER S/ NI A5 T e bn, BAA Pk 285
ZIFERCY; e, INEIR . &R . RN &R . e
IRtk 2 I A PUE AT, fa R AR
16 FREFERRA A (UL 5), ik 10 FPEAHLE L.
PUEE Z D RE Y & LR I 5 80.30%, Hivh H & iR
(15.79%) . & Wk (14.70%) FIPH L (9.73%) HIAH
X F A E . B HED fa Y AR R T e B AT LA
1b. BEE R NIVEH

®5  fRNEAKIEIERRAL
Table 5 Amino acids composition of PTPDP

FIETRAFR i (mg/g) (%)
REH R 59.86+0.97 8.04+0.26
HHER 109.47+3.54 14.70+0.23
225 20.95+0.51 2.81+0.04
HeEm 117.59+7.63 15.79+0.87
HATR 9.17+0.47 1.23+0.07
Fam 31.28+0.81 4.20+0.05
IR 22.08+0.35 2.96+0.01
AR 55.99+0.42 7.52+0.16
2R 72.45+1.54 9.73+0.05
i 20.55+0.70 2.76+0.10
ETERN 35.88+0.66 4.82+0.10
PP 2R 14.21£0.75 1.91+0.13
SR 52.87+2.29 7.10+0.28
SEAR 48.94+1.96 6.57+0.24
ESEN 22.87+1.33 3.07£0.16
R 50.61+0.53 6.80+0.05

2.4 BREEEKNRIEE SR

FF PPN P A FH I A ) S 56 v e B
UL b, SRMESCH b, 38 H H TR E] | S
FFA V-3 v A RT3 A A R R A SR X 4
ARl AR 591 e ) B P DR I | e S e iy A 52
WA AN 6 B, RG] Fa gH SR g 19 2 BB T ] A1,
A5 S ZH SRR I 5 T A A FR AR I A B AT T T,
X F 4 S SO B M £ PR A R s 3 n
TS o R T HEHE AN, & 7R 2 V-5 F il 2
Hn(P<0.01), V¥ A w3 W N (P<0.05) o Xf
T 0 SR v, ARG ) e 2 9 S XA B v S S
(P<0.05), H 3 2 2H 1) SF- 34 B v 75 AR 55 1
(P<0.01), Ela gl R E T a] | S AR FRE
e At YO B RN (P<0.01) o %% TR, 0.8%
o PR 3 TR 7 R M 5 SR v ) JHL 5 iy A S R SSUR
Fefk.

Sl A AE 2R VLA 1, 20 d Z2 R, 45 52860 2H AR
bbas X RE TG B 35 25 57 (P>0.05), 20 d JEsaslmed
U | R P A R A R e T BR A . AR
RIEE FARKME SR T, MERE SRR A1 2R R I R 4500
AR A, Horb 0.8% fa IR AR A R4 e e . Ak



- 398 - £ Tl B4

20224 9 H

6 NIEIFIE A O ME SRR A i ) 52
Table 6 Effects of different doses of PTPDP on the lifespan of female and male D. melanogaster

a5 ERIET ] (d) -y (d) X A (d) T FFA IR (%)
HfE T I T HfE T HfE Tfe
X HRZ 36 48 36.40+0.97 46.18+0.72 60.31+0.64 63.41%0.61 - -
[8ilk=wi | 36 48 38.54+1.01 46.49+0.82 63.21+0.51 63.62+0.60 5.87+0.13 0.67+0.05
el sei 39 51 39.761.06 47.76+0.80 65.57£0.59™ 65.57+0.63 9.24+0.17 3.43+0.12
FEAL 45™ 51 43.29+1.04" 50.51+0.78" 69.00+0.93" 68.33+0.82° 18.92+0.23 9.37+0.17

TE: *FOR B R X RE AR LU 22 57 .35, P<0.05; ** 7R 25 2H S0 BRZH A Lo 22 Sl i 2, P<0.01, R 7~3R9[F,

5, 0, R 25 DR AT LA 186 i b Aol SR g () A 0 3R, Hoep
0.8% oIR8 FH IR R B s

(A)
100 pog, —— %
%0 —= %R
—— A
Sk —— Pt
Eif
4\;_ 40 =
20 =
0 ] [ S E
0 10 20 80
100 @
1 —=— (IR 4
- —— A
< 60 |
ﬁi-
Jrl:— 40 =
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1 e (A) FIEPE (B) SR A A7 It 2k
Fig.1 The survival curves of female (A) and male (B) D.

melanogaster

ARSI v, F PR R KOG I SR e g FiE T 2 TR
TP REN:: MREE 0.8% R AR IR A MEME IR g 20T
T B TE] T R ZH A 2 A (P<<0.01), T A A e DU
To i 225 F(P>0.05); 0.2%. 0.4% fa PR [ ke
Fr P SR P-4 e e A 43 ) i 3 A (P<0.05) |
% i 2 A (P<0.0 1), T [RIZE it R A 52 i 22 22
5 (P>0.05); 0.8% ff1, A2 1] R ZH M P R b 1) 7 340
TR FFAT O FAZH AR B S5 R (P<0.01), 171 [RIZH A SR
e o S B W 35 22 574 (0.01<P<0.05) .  DIFE[EIZEHF
FEFR Il X AZ 4 245 W i A N RS USRS
[\, Wi IR Y Sl s g R S AP 2= 5, BT
M AS S A e SR X, PR 4 1 IR o e
2.5 BRERRIRIBFAREAEMERIRM

PrE Akl aniE S ALY AL (superoxide dismu-
tase, SOD) Fllid SE AL & ifF (catalase, CAT) A] LAVEISAL
PR 22 A i e 4R, I SEERAAR Y [ AR 36 00 sh 25 F
A28, 2R RIS R TP LA ) FR R R EE T 14 TR]
1R, N I (malondialdehyde, MDA ) J& 22 A~

FIRE IR AR T AE 4 3 B B E T R 2B 2k s L 1
=Y, BT TR TE, 38 W S BEAR RS AR Y
Z2 B3 H B i W) 42 I R i T AR AL R Y B AR
HRE

N 7 PR, BEE SRR I, 40 d B SOD
TEPERE 20 d Wk FEAK . 0.4% fi I 25 A IR PR SR
| 20 d A1 40 d /1 SOD 77 P 35745 %) B 2H i 58 14 5
(P<0.05), [FI£HMEM: S0 20 d 19 SOD 1 i 25 15
(P<0.05),1H 40 d B} JC W 3522 5% (P>0.05) . 0.8% f&
PR 1 DR 2E . SRS 20 d FT 40 d B9 SOD i 114
Bt HE 20 i 2 1 58 (P<0.05 ), Horp e PESL g 20 d B
R IR (P<0.01) . £ LA, fa AR HAKEER RL
PEE R SOD Wi, HefEFIEA 0.8%, H X lfEpESR
i SOD JE MR FARORY T HEN: .

7 REFIE G AE S KRS SOD it 18

Table 7 Effects of different doses of PTPDP on SOD activity
of D. melanogaster

15 HELR BB SODIE I (U/mg prot)  HERBESODIFH: (U/mg prot)
215
20d 40d 20d 40d
XHEZH 264.71+12.85 261.68+8.58 358.33+5.84 328.71+10.32
ORI 282.4449.11  257.49+4.65  364.18+13.93  329.97+8.90
PRI 294.2443.37°  283.59+7.15°  390.90+7.08"  333.45+2.91

AR 315.30+14.33™ 280.35+3.52"  385.16+10.76" 352.93+5.21°

W% 8 R, 0.2% F1 0.4% 16, P35 14 JTk M 57 e
PR 20 d A1 40 d 19 CAT WG PR BRZH 453 i 35
WA (P<0.05) . A S FEHE N (P<0.01), T [R50 i
MO HEE S CAT W6 AT i 35 19 55 (P>0.05) .
0.8% IR 85 11 IR ZH fE P4 5L 20 d 11 40 d /9 CAT
AR BN (P<0.01), HEPES S 20 d B
Jin(P<0.05), 40 d B4 5 2 190 (P<0.01) o Z% LT

8 ANIFI A A IR ME ERER A P CAT
TE PR
Table 8 Effects of different doses of PTPDP on CAT activity
of female and male D. melanogaster

BERMECATIE M (U/mg prot)  HERBRCATE M (U/mg prot)

205
20d 40d 20d 40d
XTRR4]L  57.03+3.22  63.49+4.56 117.2549.19  85.33+6.49
fRFIEL] 82.14+12.16"  81.24+5.36" 114.19+5.04  94.41+7.91
P4 97.08+4.86"  88.32+3.48™  121.38+11.41  93.07+7.48

AR 113.5943.99"  90.31£9.77" 144.28+5.89" 157.57+3.58™
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A, o AR KRR A R = R i CAT W, B fdE 571
HER 0.8%, Xt SR M FHACR AT

e 9 PR, 525 X REAH LY, 0.2% fa P ER AR
TRIFEAY IR Y MDA & 50 R 3 EARB (P>0.05) .
0.4% o, A 25 3 k4 E SR i 40 d /Y MDA & 18 5%
NELH AR Hb W30/ (P<0.05) . MR 0.8% a8 1
ARAME . HESRBETE 20 d F1 40 d FU{ARPY MDA & 14
I EW A (P<0.05) . 7 LTI, 0.8% A ZR FH KRR
ARG A N MDA &5

F 9 R[] f PR AR IOV E | SRR A N MDA
R A
Table 9 Effects of different doses of PTPDP on MDA content
of female and male D. melanogaster

HEFL MDA & T BMDA & i
i (nmol/mg prot) (nmol/mg prot)
20d 40d 20d 40d
Xt B2 0.33+0.04 0.36+0.01 0.25+0.02 0.26+0.02
fOREH  032£0.04  0.36+0.04 0.24+0.01 0.23+0.04
PRIEA 0244001 0.33+0.03 0.22+0.02  0.19+0.01"
EFEA 021£0.037  0.28+0.02° 0.19£0.04"  0.20£0.02°

2.6 fARERRKITRIBEFEFRIAAIR N

Sodl . Sod2 Fl Cat FEH (IR HI 520 A AL
YA A E A S TS, JE PP AR AT AR
BE ST FAFEART . meh FER I FR RPN N 575
i S AR, W9 R meh K Az 5878 25 B AT SR
R RS- A R 2 B 35%08, Rpnl 1 L pFEkT]
DAY/ 5 2 AE S T2 AR FIEAR AR B2, DATRE
Hp T,

mE 2 fras, SRR AR B, 1 0.8% fa AR
FA R 57 2 B4 9206 2H MR SR 0 AR PN B BT AR AR G 3%
Sodl . Sod2 Fll Cat WFRiEFEIIA I+, Hrh Sodl
1 Sod2 KR Fik i ik 2 L FH(P<0.05), Car FEH
FyZE R B3 T (P<0.01) . HanAH RN meh
IR A TR EA B2 R (P<0.01), 11 Rpnll 32
ISR R LTH(P<0.01) . £E LTI, 0.8% AR
HAGE RS ERACARSCEE N Sodl . Sod2. Cat Fll

25 L== Do pilEaE|
—> 0.8% PTPDP#
204
- * sk (I
F1.0 b5 . . 7
211 4l Al ¢
st Al Al 7
o a1 all Ul 7

Sodl Sod?2 Cat mth
HEF 2R

K2 0.8% PTPDP MR [\ PSR M L M 0k
Fig.2 Gene expressions of female D. melanogaster fed
by 0.8% PTPDP
T *RoR 50 BRATRA L 22 57 i 3, P<0.05; ** 7R 5 X0 BRZLAH
He2E il 3, P<0.01.

Rpnll

FFOTAASCHEE R Rpnl 1 13835, DA K U 75 fim AH G Bk
mith PFRIRAE KRG T
3 g

AHIFFE A TSI 1000 Da LU AY/V Y
TIKREBE, fa AR IR & H &R . A E R AN IR A
R A PUEAIE TR 2R . 0.2%. 0.4% F1 0.8%
A PRV B DR T LAAT R R A i, i v SR A
N Z I E LG PEFE bR, FLrPIRED 0.8% fa N E FIK
MIVEFHRCR e f . RIS T, AR SR g,
SR e, P S UK R 0.8% A9 FE ALER PG
ik FIEPUEAAHDCHEE R Sodl . Sod2 . CatFiFEAuAHE
FEK Rpnll WFIK, LA KR VA AR DCHE R meh 11
RDORSE IR MG 5 A, Z58 BT, A4 R R W]
R FIKEA LIPS IR, NS SR E B2
P B B S R S N R T e =
H T nLEch i 2%, HAME 5 A Er 221
2R FEER, SRS LM N BREE LS E
R, SR RGP R P KA P T 2 DI RE AR AL
i, PRALI RS A SRR

S 3k
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