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[ Abstract | Objective: To explore the effect of strong light stress on the growth, physiological and
biochemical and key enzyme gene expression of the Atractylodes lancea, in order to provide the scientific basis for
the standardized cultivation of the A. lancea. Method; The two-year-old A. lancea seedlings were taken as
experimental materials. Poplar forest (light transmittance between 18.26% -36. 04% ) was taken as control group
(ck). Different density shading networks were used to simulate different degrees of high light stress (51.10% ,
80.73% , 100% ) in late July. The growth state of A. lancea was observed. On the 0",k 5", 10", 15", 20"

days, the physiological and biochemical indexes of malondialdehyde ( MDA ) content, cell membrane
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permeability, proline ( Pro) content, antioxidant enzyme activity and chlorophyll content in the leaves of
A. lancea were measured. The relative expression levels of 3-hydroxy-3-methylglutarate monoacyl coenzyme A
reductase (3-hydroxy-3-methylglutaryl coenzyme A, HMGR) and farnesyl pyrophosphate synthase gene (farnesyl
pyrophosphate synthase, FPPS) in leaves of A. lancea under intense light stress were determined by real-time
fluorescence quantitative PCR ( Real-time PCR). Result; After strong light stress, the color of the leaves of
A. lancea changed from dark green to light green and yellowish green, and the burn of leaves became more and
more serious. The contents of MDA, conductivity and Pro showed an upward trend with the increase of
transmittance. Peroxidase (POD), superoxide dismutase (SOD) and catalase (CAT) tended to increase first and
then decrease. The chlorophyll content decreased with the increase of light transmittance. The relative expression of
HMGR in leaves of A. lancea decreased with the increase of light transmittance, while FPPS increased first and
then decreased. Conclusion: The results showed that A. lanceaa could alleviate the inhibition of strong light stress
by increasing the activity of antioxidant enzymes and regulating the content of osmotic pressure under certain strong

light stress. Excessively strong intensity light stress leads to disequilibrium of metabolic mechanism of A. lancea,

and seriously inhibits the plant growth.
[ Key words |
pyrophosphate synthase gene
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Bréat, b B dn T A AR R A R A R i
D1719036) ; & RNA 2057 & (Jb 5% Tiangen 4: 1k
FHEABRA AL 45 Q5312) 5 S % st ialn & (S
Invitrogen 2\ W) , it 5 €28025021) ; DDS-11A #l 1 &
AL L FRAA AR AT BR 2 7] ) 5 52 B 5 O o a1 5
G(LmEmAEY TEARAA, #t 5 GK8020-
600) ; 7500 #Y 52 B 5% O & K A Wk X R
(Realtime PCr){% ( £ E ABI A &) ) ; SIGMA3-18K %l
R B D ML (b M AT AL B A R A )
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AS823 RIS HRFE it (VL5 A B AU AR X R A R A 7)) 5
UV-1800 #I484h 53560 B i1 (g 25 3% 3K AU 2% A FR
NEIDIS
2 FHiE
2.1 SEmit AR E R R, T 2018 4
3HE2194 1 HENL A AR P EL K
SR FE (A5 N32°06719. 36" 75 24 E118°56'
23.16") th5e jli. 3 H 4% 20 45 R Bl i 5 5 2AR , 1)
RFSERAN, & Z W R (K BB 1 000 £5 W) 2 i
20 min /5 BCH BRI 2 d, B BOE 58RHIE 20, T
CEIEM BT AR A K

X EREFARKIE, 78 I AP 8 25 H
4 el 25 b AN TR) L A% 2R i BA ) 5 2 2 K3 m,
Fe2 m, i 1.7 m S IR B . TG KR R
FH AR 2 AN BT [ SRR B G E  THEA
A2 AN L ARG R E A b ORI, IR
1o BT SR BE B MR ok 41 (B3R 18.26%
~36.04% ) ,T1 4 (FEHHF 51.10% ), T2 4 (iE K
% 80.73% ) ,T3 4 (100% 4 :IR) .

x1 FEREHEBBMEEREE
Table 1 Light intensity of different gradient groups of Atractylodes

lancea
J UL Ot BB/ 1x AT BE S EE / 9%
ck 19 750 ~ 38 893 18.26 ~36.04
Tl 54 943 51. 10
T2 87 005 80.73
T3 107 683 100

MR R 5t T 0 AF 58 A1 ki FE R R H 4y R 7,8
HGB T 7 H 20 B BEAT3RO6M I 52 %, I 10 7 4
H 2R O IRER B K3 — 300 55 45 AR BE ML 43 B
4 2 B 10 7L REAE 3 MR ICAEAS TR AL B Y
2.2 HUREE: B 20184E7 H 20 Hid, k5 d
Wi 1 kA AR bR, T B 8:00 ~9:00 R
AR A REHLE 10 £, BRI 2 ~3 R IgEnt
FBR Rk, BYRRIR S AT A B AR AR SR

FHria 20 d J5 B S AR B B R, FH4liK
VR AR T K A3, TR I R BT N B 3
BEHRAET 2 WA RIRG T - 80 C kAR,
DL T RNA $2H,

2.3 FERMEKBR WEFERERLHE
T E) 0 A RS AL R 6 i R 5 M B A AR A
150 .

2.4 AEMAfRIEARROME" N T (MDA) f
e FHARAC L LE 22 R (TBA) ¥ ; 40 0 5 375 74 >R 1)
DDS-11A # ey G Z2 A 7 5 fiff 24 BR (Pro) & & M 2
FHBRPEEG =10 LY €875 5 i Ak Sl (CAT) 36 4 1 55
AN 5 o AL W i (POD) 3% M Sk HT A B K
1:5S0D T P F >k B m at 8 sl A= W AR WF 5 BT 9 3
FlaiE ;MRS ESREESE " T,
2.4.1 MDA & 5w MDA & 5w it e
W ZRYE UL 1 g B b MDA fEE IR BRI .
2.4.2 WSRNIHER S ENE A0S MR H
DDS-11A B G0 4% AT 3R L=
k1/k2+100% ;Pro 75 i I 2 FH R P4 B0 = Lb (e o
2.4.3 HUAACERIGMEM E BOFEARM R 0.25 g,
A pH 7.0 B B2 #h 22 v i (PBS) 5 mL, vk it AF &
PI13 000 remin ' A A B L S min, b ED 4 4R
U/ .

SOD i £ FH o I BE 5 & B AR W TR B 5% T 3
RGN, AR SE 4 ZU7E 1 mL SR i SOD 41 il
3K 50% Fy 1 A-EIE 7 B CAT 3% P 5% A0 Iz i
2, DL B e BE AR AL 0. 01 52 U 1 /NS ) B
s POD 36 M 2R F AL B A M 32, DL 49 4 W Ol B A
f£0.01 VE2 1 Al J) Ffir
2.4.4 MREFFEME MRS RINENFES
AR 0 LAt B A% A R OE R o
0.1 g7 47, 95% L BEMF IS =t 20k 1, 5 -
KEIA 10 mL 208, EA, B0, I ETH R, 95%
LPER 2SR 665,649 nm I E OB
2.5 LKL
2.5.1 RNA $2HUFI GG 56 5 RNA (42 HUR H
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Tiangen 24 w15 & #EAT, 75 ik 2 MR & UL W] 45
F 1% 35UIE B BE K L vk, 100 VLT #1030 min, H]
SO OL LB AT, 18 S HI 28 S ZRAF I B, B A
A G R . UERHARIBCAY B RNA 4l 5 4 i, o
PAVEAT 5 SR 525

S % Ad 36 [ Invitrogen 2y w] A9 R &
10 L R &R . ddH,0 8 L, dNTP F1 Oligodt 4%
1 wLo, 7 pL K &:5 x First-Strand Buffer 4 pL,
0.1 mol-L™" DTT 2 pL,m-MLV 1 uL,

20 pl J2 % 54K & ddH,0 8 L, ANTP Mix
1L, Oligodt 1L, RNA 3 pL,5 x First-Strand Buffer
4 pL,0.1 mol-L ™" DTT 2 wL,m-MLV 1 pL,

S5 F:65 C 5 min,4 C 5 min, 25 C

2 min,25 C 1 min,37 °C 50 min,70 °C 15 min,4 C
450, K cDNA BT -20 CLRAF .
2.5.2 Real-time PCR % T A U2 7 0 A9 BF 5%
LR RS AR M P ) EF-la AR N NS
5 [N 2 A7 OC HE G 5 [N HMGR Al FPPS 9 3£ 3K 7
BEO SIS R 20 R A v B I AR ) TR S
A B PCR 1A &5 S 52 [ ABI-7500 B4 55: fif ¢
g it PCR {L#E4T Real-time PCR §7 5 . 525 76 vk
Y A PE T HEAT 20 L SR IR 5 AL3E ddH,0 3.6 L.,
2 x Power qPCR PreMix 10 pL,Forward 2 pwL,Reverse
2 nL,50 x Rox Reference Dve 0.4 pL,cDNA 2 pL,
PCR J b 254::94 C 5 min,94 °C30 s,62 C 30 s,
72 °C 40 s (R 45 U IR A RO A 1 .95 C 15 s,
60 C 1 min,95 °C 30 5,60 C 15 s, PAMTF ck 4HAY
C, fHVER IR, R A 2 sk Fssok Bt T P R
i HMGR Il FPPS () %) ik it

% 2 Real-time PCR 3| #1 5 3l

Table 2 Primer sequences of Real-time PCR

EIE7 Fe3(5'-3") yhii{jg
EF-1a ACCAACTGGGTTGACAACTGAAGT 64
AGCCTCGGTAAGGGCTTCAT
HMGR AAACAACATAAATCCGGCGAACT 61
AGGCGTCGATGGCTTTTG
FPPS CTGCCCTTGGTTGGTGCGTT 206
TTCTTGGGACATGGTTGCGA

2.6 BIRALIE SR JH Excel 2008 X 44 £ 4 #E 4T
Zx 53 Bt , SPSS 20. 0 H 4l 4 3+ 4 44 3 47 $ 4 43
P 207 22 3B (one-way ANOVA) BEAT 44 225
AT o
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Fig. 1 Under strong light stress in indicated growth of

Atractylodes lancea
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ZH 20 REAME] TL 41 b ok 2 /0N 8 34 5 G
FVE2E R RY—E WhaJE E A Y AT DL B B
KI5 % . T2 Ab A AE W aa ai i ok 4
A I, IR I T KL, 258 5 R&ES 10
KBFT1 & ek Ay 1.21 %7 T2 20 )& ck 201y 1.44
XU T OB, A B, 5 MDA S E 2
IEAH G55 15 KA 20 KT T2 415 ok 411 T1 41

£33 ERPEXNFEAR MDA FEMHM (2 £5,n=3)

TG W Mk 25 5 U] T2 A O B X A ) i AN AT
Wil E At H OB PR T AT DUIE I A SR R A 3
T3 2JEIRA] MDA & BEER U A2 2 25 5 T ok 41,
A3 ok ZHY 1.69,1.41,1.26,1. 62 4%, 3 5 Hiflh
AR B P22 5 (P <0.05) BB 2 0E R op
AR 2 P2 AR 2 1 A R AR R R i A A
idi.

wmol - g ™!

Table 3 Effect of strong light stress on content of MDA of Atractylodes lancea(x +s,n=3)
2 5 0d 5d 10 d 15 d 20 d
ck 0. 030 3 £0.000 7* 0.030 9 +0. 003 4° 0.033 2 +0.001 5° 0.031 2 £0.000 4* 0.0352 +0.001 1°
Tl 0.029 3 +0.000 7° 0.033 6 +0.002 7° 0.040 1 £0.000 8" 0.032 7 +0. 000 2° 0.038 2 +0. 001 4°
T2 0.031 3 +0.001 2° 0.041 7 £0.001 5* 0.047 8 +0.003 6° 0.035 4 +0.001 6° 0.043 8 +0.002 3°
T3 0.029 4 £0.005 0* 0.052 2 £0.003 2" 0.047 0 £0. 006 5° 0.039 4 +0.001 2" 0.057 3 £0.003 3"

VE R R R 25 % P <0.05(£3 ~9 ).

3.2.2 @JtMpa Xt H RN R R R EY
A B A v R 40 R 3 M A Ak R R ) — TS AR 4R
BRI A 32 B3 B Bl A AL B R A T
T 2 R T e B RS 1 32 SO0 440 A T 1
WAME B SRR,

i 2% 4 TN, B 5 0 80 45 4 5 R B A
BT, Bhaai ol 0 ~10 d,ck 415 T1 4K
WBEEZES T2 M T3 A FREEST ck 4,4l
WY T1 20 5 6 J ] 18] 22 N TE 26 45 AR ] 7R A2 3 L 2 N

x4 BRPENFEREBSEMNZM(x£s5,n=3)

it 50% 1933 6% A8 AR i AR PR AZ B 58 % 1 5
), S S50 A AR OR 37 F B 1) e LD B 4, R A 5T S
BLT2AM RS REO~5dN BTN ck A
L5 5,0 T3 4 TR ok 41/ 1.21 £5, Whia s
0, 25 20 P 5 S I 5 170 18 o S S G ks
VA T1 20 5% B M aen B8 R J s ) 22 P o S 50 48 A i
F 1 R L 2 Pl 3 B R] A FE K R R 4
IR B — B, RN R AR T e H BIR F A
BEs o BRI, XA 4 R

Table 4 Effect of strong light stress on relative conductivity of Atractylodes lancea(x +s,n =3) %
21 51 0d 5d 10 d 15 d 20 d
ck 0.698 8 +0.007 1° 0.697 2 £0.001 4* 0.742 0 £0. 007 3° 0.734 4 +0.002 3° 0.745 9 +0.006 6°
Tl 0.711 6 £0. 003 4* 0.710 1 £0.002 9° 0.751 1 £0. 006 6° 0.760 4 +0.001 3" 0.833 2 £0.004 9"
T2 0.705 1 £0.008 2* 0.799 8 £0.006 7" 0.851 9 +0.001 6" 0.859 0 £0. 002 9° 0.909 8 £0.001 3¢
T3 0.707 6 £0.012 4* 0.844 3 £0.009 0° 0.930 9 +0. 001 0° 0.959 5 +0.002 0 0.970 4 £0. 003 2*
3.2.3  GRJEMMARIEERR SR R 810 RIAF R 2 454.27 pgeg L AR & &

bR AR BB YRz~ ks
PR, ek 4 H Il 2 R & e I A B B AR AR, U B
BRI, T1 5 b, BRI
555 KRG 10 K Xt B4 b BT (B0 W 35 Pk
A NS 15 R % PE 22 5, 5 15 KA 20
KT ck ZHIE N T 28. 85% F147.96% , T2 41 It
T1 2 i 2008 & & E IS BER,0 ~5 d B Pro & & 11
ck B FEEANT 45.66% , Ui B T2 4650 % 56 & A
() 50 5 B R, LB A 30 )R] A RE K 5 b T A
T3 2t SR 2 20 BT 5 18 N RS A

ek ALY 6. 71 A% 55 15 RIBUT B %, i W]
SEOCH P H O TS R R 52 L S B
ZL Pro M BT REIRZR, RAE WL Pro & 547
o TR I B ) A, F AT R E PR 2 5 (P <0.05)
3.2.4  sEOCH A X PR ARG R YA
WIBE A T 2 A KR [ R A A T AR
KA, PR R GETE BRI 1R A BE S A XA L 2R
T R NG I A AR T, 52 i R A0 B9 OE R AR K
SOD, CAT, POD S A 4y 1A PN 3 26 Bt S8 Ak B 180 3% SE 9
HL B ZH SR 1A% b R ) A SN 5% A 3 I 9
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RS BRMEBXNFEAR Pro B (x£5,n=3)
Table 5 Effect of strong light stress on content of free proline of Atractylodes lancea(x +s,n =3) g g -!

26 51 0d 5d 10 d 15d 20 d

ck 318.282 +27.912* 355.006 +48.104° 365.913 +1.341° 409.827 +4.318" 371.054 +2.686"

T1 325.551 +£33.524" 410.693 +7.385" 463.485 +6.639" 528.047 +2.053" 548.999 +2.798"

T2 318.748 +13.269*" 517.098 +4.326" 614.093 +3.547" 879.582 +7.663° 965.945 +14.155°

T3 310.776 +9.408" 1 850.902 +9.427° 2 454.265 +67.254° 2 139.550 +16. 605" 1 316.975 +12.208*

FEAEH M PR A . SOD 1 M #l 4 ik 56
—IB LR, AL IS A (dn 07, H,0, %) Hi Ak 2k
0, Il H,0,™"

M6 WL, 25 Ab B ¥ 8 ST IS BRI
T1 200 ~10 d 55 ck 4147 /Nl B T+ 340 0 b 35 4 2
S5 R R ck 409 1. 10 5,58 20 K
NAFT S ck A0 22 7, B S AR 0 i

F6 BAMEBEIFEAR SOD FHMHHM (x+5,n=3)

BT &E N T AR EE, T2 4 7E% 10
KPR, & ck 4189 1.22 /%55 15 K2 20 K,
T2 41 SOD i PR #-4 hn, /N T B ¥ T3
ZAE 38 41 39) SOD % Pt 25 i T HAB 4L (P <
0.05) 5% 5 K2 10 RIFFELIM Z F R ck 4119
1. 29 4% s o 3e ) 399 ol T 5 06 89 4 I SOD 3 1% 52 1]
Eil R <R

Table 6 Effect of strong light stress on activity of SOD of Atractylodes lancea(x +s,n =3) U-g™!
20 53 0d 5d 10d 15d 20 d
ck 75.346 +£2.929° 74.157 £0.381° 77.838 £3.005° 76.612 £2.253° 73.832 £0.954"
Tl 75.437 £5. 065" 77.058 £1.115* 83.202 +0. 193* 84.182 +1.510" 71.791 £3. 055"
2 73.228 +3.412° 86. 060 +0. 701" 95.095 0. 710" 90. 104 +2. 435" 79. 555 £0. 949"
T3 75.069 +0. 263" 97.972 2. 688° 100. 594 0. 844" 73.044 +0. 188° 61.707 +2. 089"

CAT J& [ 1 1 & % 56k il 2 — , RE A UF H,0,
A 53 fifk BTG B 1K R4S, 55 SOD B A4 A — i
WA YR el N e R AR L O
T AH, ok 4R RO B B R iR T R AR
FESS 10 KB IR 805 KAA L B T R, 08 ok 2% 5%
15 AR F AL Tl OGS I T E R Z SR
T1 20 Bk 2 TR R ,0 ~5 d CAT JiF P34 fin
T 27.58% 55 15 KB INE) e K AH & IR 1. 64
¥, 505 20 KB Ml 36 B ) (9 8 K A bR B RE IS 1Y Ik
WBE MO CAT B IS YEAR T LT T2 b BR4L5E 5 K
RNy 46, 14% , Ui A % T2 25058 2 A e
IO7 I T A SR A T A AT o L R B 2255 10
R BV 5 H A 41 A7 Pk 25 5+ (P <0.05) , i3 B
LM S A P AR P 9 M SRR R 3G i, CAT il 7% 1 B R R i
J, DT 2 45 1 D9 30 M A1 P A7 5 3 15 R &% 20 R
BF, M2 CAT B 3614 F R, i O A W v] K A2 3
Fil, CAT Jh M B0 T B, T3 2 M Bhia 39 CAT 375 4
FEANT ek 20 U6 I BE G 3 6 BEAR PR X 5 A
R I E A, B 10 R 5 20 KA fr
Je 2R N AT RE S AR AR B A FR R K A fg
AR AEYIA G SR 8 T B — S EE TS AL, D HE A
T 20 ] A 4 R AR R R 32 PR B il O
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RNEFE I CAT 36 P b F LG BRR A

POD 5 H,0, 3% A1 155, BETH BRAT W 1 P
A H,007 0 N 8 T, 4% b B2 B POD I 4 i
A B[] (4 S KBRS TH R B R A, BRI
R, T, T2 Ab 302 iy 361 40 ) POD 3 P 3k & 3% = T ok
4,530 ck 1Ay 1,44, 1. 54 4% BEH] POD fiff X IR ik
JERY H,0, 47 84 W 1, H T3 Ab B4 b ot e
P, T8 F A AE Xt HRZA A 1. 83 %5, Wrad 5 HIEE 10 K
220 X, T3 2G4 28 N T i T2 4b
PREAFESS 15 R A RAE L, 55 15 R&ES 20 X
A3 F [ 10.29% F1 11. 82% |, 33 & 36 B0 138 B 361 76
M ] 7 2 PR 22 Bkl g R R T A A, —
I 3k B O 4 SR A Tl S 1 7 A A VR
3.2.5 SRJGMAX AR SRR Y
HIERSEAORSEEVIMG, MR L
A3 200 e v S 36 A A 1 R D e I i L %
AL VE .

B 9 Al B2 SR A BN, 4% 43 AR
AR R A SR RN R R B R R 0K
B S R, 45 4b B A M A R S R R B
27.65% ,33.56% F1 56. 42% , i} W] % 5t 3 e A %) i
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KT BAMHEBXFEAR CAT FEHMEIN(x+s,n=3)
Table 7 Effect of strong light stress on activity of CAT of Atractylodes lancea(x +s,n =3) U-g~'+min ~!
2H 51 0d 5d 10 d 15d 20 d
ck 2 657.082 £319.367" 2942.436 +78.880" 3 381.257 +139.440° 2 819.698 +141.269" 2 537.393 £145.585"
T1 2 654.938 +140.874" 3 753.838 £17.508° 3299.906 +173.882" 4 614.771 £312.603" 3429.564 +159.872°¢
T2 2 774.278 £151.483" 4 300.040 = 113. 5491 4 240.000 £113.231*" 3700.475 +175.821*° 2 464.115 £54.281"
T3 2 786.777 +14.666" 2 488.676 +10.658" 3172.707 £256.216" 3 118.877 +£385.242* 1 467.305 +104.280"

x8 WHRMBIIFEAR POD FHMHMM (2 £5,n=3)

Table 8 Effect of strong light stress on activity POD of Atractylodes lancea(x +s,n=3) U-g~'+min
2H 51 0d 5d 10 d 15d 20 d

ck 3 666.134 £100.504" 3 594.041 +60. 839" 4 113.419 £95.958" 3 833.731 £193.057° 3896.902 +108.527*

T1 3 675.863 +144.992° 5 187.558 £294.595" 5003.343 £368.694"" 5 556.886 +67.903° 4 985.298 +109.987"

T2 3611.549 +134.960° 5 532.825 £140.971" 5 448.000 +125.730" 6 038.035 £49.485¢ 5 324.296 +136.605"

T3 3 761.359 £87.042° 6 560.085 +69.432° 5193.150 £395.477*" 5 041.038 £34.419" 4 362.042 +£236.606"

ZRERBAMOC, 5 10 K EL 20 KE T1 44 /Mg
JEE [ T 4, 50 Y A 5 O 30 5 1 R I R 2 1

K9 BAEPEXNFERAHEESENIM(2£5,n=3)

TR 5 T2 RT3 AL S8 R B, DLW i e Ot 2R
S5 T 23 4 A IR 2 BB A

Table 9 Effect of strong light stress on content of chlorophyll of Atractylodes lancea(x +s,n =3) mg-g !
215 0d 5d 10 d 15 d 20 d
ck 2.757 6 +£0.020 1° 2.806 3 +0.020 3* 2.207 0 £0. 047 4° 2.0342+0.014 8° 2.125 5 +0.001 5¢
Tl 2.697 2 £0. 031 2° 2.0304 +£0.011 5° 1.807 3 £0.012 1" 1.980 8 +0. 001 3° 2.070 5 +£0.008 4°
T2 2.707 3 £0.012 2° 1.864 5 £0.007 9" 1.8330£0.070 1" 1.267 3 +0.000 9° 1.432 0 £0.010 8"
T3 2.752 0 £0.029 5° 1.3352 +0.008 1* 1.567 3 £0.001 7* 1.496 6 +0.003 3" 1.139 3 +0.002 5°

3.3 sROLhE TR AR M R B KA
3.3.1 sROGHMA T EEARM A RNA $2HC 301
JBip 38 5 S AR 0 A 2 RNA 2 HUZ: 1. 0% (1) B IS A
BEMCHL UK S22, 18 S 1 28 S %7 U B, I A B I B
fif . 6P HRBUA B RNA 4l B 5 B A vy, v] DL kAT
3.3.2  SROGHNE XT3 A R O B il L A R A 1Y 5
Hi & 10 A1, 36 45 AR i HMGR AH X 3 3k 4 Fifi
DB B HE I AT R e, R R B 45 Ak B2 1
MXF Rk B SW T B 69.52% , 84.93% Al
95.31% , 15 WY 3% O i 38 25 30 %1 58 5 R ik vorh
HMGR )ik,

F10 BRBETFEARXEEERE HMGR 71 FPPS X RiEE
Table 10  Relative expression of key enzyme genes HMGR and

FPPS of Atractylodes lancea under strong light stress

45 HMGR FPPS
ck 1 1
T1 0.304 8 1.529 6
T2 0.150 7 0.6339
T3 0.046 9 0.214 8

10 PR, 5 ok XFHEZALAA L, B 2 0 B R 35
JEER PRGN FPPS (4 A0 X F ik it 28 E IR T
e, MmO R Ny 50% I, FPPS fi) £ ik 2 ik 5 i
KA 1.53, 5 ck UMb B F N, B & B
R RGN, FPPS R AR AR TR E ., &
K% 80% B, FPPS [ A XT Kk &0 0. 63, 4 kb ck
HTFRET 36.61% . 243k %] 100% B, FPPS (1) 48 %
Tk B HA 0.21, M ck A TRET 78.52% ,F
WEMEZER . MR BT, IS Y 3G ot a8 A R
FARHE FPPS JL A ¢ 3k &, 17 23 /=5 A9 o't IR 5k 32 )
2[4 FPPS [l 323k &

4 itig

JE R R AR YA K R R v e A IR
SR PRl 22— 3 1 AN TR B 1 5 O B 3 AR A
2 BE R W30 X 345 AR i 7 A A AR A B R 30 A
V] 719 2 b B, R 5 AN ) R 8 1) i O T 3 % 56 4 R
MR OCHE R SE R A s2 i . P R AR R FSE
WLIE AT LA B G5R 038 0, 2 ARt A
I B A BE S G LA R, S ok A LB
FIKE] 100% B, R FE T R 8] — 2L DL b, Ui 8]
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ok JEE R Sl S AR ) 3 A T 6 45, 7 S B A
Wy 1) IE K

XT3 AR B P E, 3 R M MDA (Y
i B O R O B NG R [ R BE A k. Horh T3
A IR 20 5 H A R P A B R, 1 S
S8 S OW MO A 8, R B Sl R R A
i E AR X 5 SR T R R B g 4
AR YA 2 5 O 3 I i S R B AN
Hi ke K B S v R A AR B e SR
b7 0 5 A I 4 S e T 40 8 B W R 1 £ /0,
R4 400 LS 1 2 R B AR BF 50 45 51 A e B R
OO BN, S5 AR B S R B B

TR 420 1 9 L 400 K TN 0 A BB 3 T
JB, 7 0E 4T I AR A AR (52 30 500 05 o s
a4 B S I 1A DA O A AR A R T 0 10 ~
100 45 , 38 32 W 5 Pro 14 £ -t AT LA BT AR 40 6 395 355
HEHUAE J7 FNEREE W30 05 4 4 0 fe B R YL AT
FE S B, W 3R B, 35 A AR I F o Pro 5 B
FERSIN, Feebr T3 4 A 4L 18 o i 8 B e e 3¢ 0
S BB L 25 oF 3 R I 98 3 S I R K A
WP St [ T P A 38 1 5 Ok %
Tk N ST F Y o S S 1 W NGB DOREES 22
ZE RN rh 45 S R Pro R 5 O IR SR 5L TE AH G Y
R e 25— B

AR A SOD, CAT, POD %5 J2 B2 5 1 2 4t
TR . A SR BT R B, B R O I 3a
S AR T 3 2o 1T 4R A I A A SR e f
LA A FHLE I 2 T 30 I i B FE K A B S T
J5 B R A 3 T3 R Y M 3 e AL S 1 £ 3
R 3 A A I M TR T AR R B e
ST R S, R Ao 1 R 4 A T T A SR S A 0
SISk JIOE 7 ke N (Y PED =B BV L E: A S
0 Tk 3 0 50 T 300 2 30 4 5 5 AR B 4 A T O
5 i 2 Y RIE 5T ' 9 T A A B A P 4 S R
04 A T 23 R R BRI, 3 B Ok IR (85% Al
T6% 188 6) T 47t 41 T I M 40 125 110 5 S — B

2 22 kS DT AL 0 O 1 T O 5 6 4 T
YR ) K 52 3R 16 I 36 I T LR 4 2 e ok
Wil ARBESLS R, bR, R R AR T
o Y S 3 7 1% 45 3o B RO S BOL A 60 2 R
LR 2 R BB R A 06, X5 A AR 4
F B — B, B OGHR BB, 258 R 0 TR
AR Lk G, FEARTE T AR T K%
BOREIE % A K, T3 206 IR 20 W30 F 38 6 AR vk A i 31
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JEERI A ISR B 0 a ) A AT
BEY R YR, B 5 W& AR T AR BOE , 78 5 1
], 2GR A T 50% it 7 i d& M AE T, wi W AE
7R i e S C B vt | IS = e SN
WSRO A MUAL i AE R I i 283 S BRI, 52 el i
WIIEH R

AR R, A R Bk 38 5% T 38 % P b i 4 AN
G R Y ARBETE R, SO a2 i E
AR Fr HMGR 14 26 3 5 5 5 1 22 4 iR g e o
SR ek R R L EERAHLCHGE R -, T
FL 45 0 IR 2 WO Y 04 5 O I 38 A ) T 4k b IS
BE chybl, chyb2 F1 cyp97c H K KL=, IMETH
2 TR R W] PeBCH A {19 26 1% B 25 D6 58 1) 584
S BRI RERY R A U G B SR O 25 3 ) R
() 3k B, 31X 5 A 5T rb s o 38 6 3P R it R
FPPS ik 1Y 5 e — 3L,

ZE LTI NS R A B A AR 48 B A e il O
FSES7 =i Y AL S N S e NI B EUNE R €]
SR 2R 48 A2 35 U 9 ) 5T A5 R HIRAE A1 S PR B A Ok
(0 05 3, (H 3 B2 1% 50T 38 25 30 1R 5P 5 R TE AR K
Je O REMGRE P 2R3k o 45 T ok W] i — 2B A S R OB i aE
XoF 2 45 AR ZE T A RO A3 R R A R T AR 2K o oG
il 5L K K3k 5 A U KR o
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