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Analysis of Light Signal Transduction Mechanism of Weak Light Signal Inducing
Internode Elongation in Protected Cucumber Under Shade Stress
Li Styuan
(College of Horticulture, Nanjing Agricultural University, Nanjing, Jiangsu 210095)

Abstract: Protected agriculture is the core carrier of high—quality development of modern agriculture. As one of the main vegetables cultivated
in protected facilities, cucumber growth and development are easily affected by shade stress caused by facility structure, weather changes and
cultivation management. Under shade stress, weak light signals can induce abnormal internode elongation of cucumber, leading to plant
spindling, decreased stress resistance, reduced yield and quality, which seriously restricts the production efficiency of protected cucumber.
Light signal transduction is the core pathway for plants to perceive changes in external light and regulate growth and development. Through
the synergistic effect of photoreceptors, signal molecules and downstream regulatory genes, it converts weak light signals into intracellular
physiological and biochemical reactions, thereby regulating internode elongation. In this study, the main protected cucumber varieties were
used as test materials, and different shade degrees and shade time treatments were set up. The changes of internode elongation—related
indicators and key components of light signal transduction (photoreceptors, signal molecules, related genes) in cucumber were systematically
determined. Through correlation analysis, molecular biology verification and other methods, the light signal transduction pathway and
regulatory mechanism of weak light signal inducing cucumber internode elongation under shade stress were analyzed, the synergistic
relationship between photoreceptors, signal molecules and downstream genes in internode elongation was clarified, and the light signal
transduction model of weak light signal regulating cucumber internode elongation was constructed. The results of this study can provide
theoretical support for in—depth understanding of cucumber light response mechanism, and provide scientific basis and practical guidance for

optimizing light management of protected cucumber, regulating plant type, and improving yield and quality.
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LS. MS. HSEZRFRA AT A BESM 83,21 + 0.25em . 3.58 +
0.28cm, 4.12+0.31em, 4.85+0.35cm, HSZbHEL 4 CKIE N
51.09%, 25 B3 (P<0.05) , LSHIMSAHIZA 5CKESFA
W (P>0.05) ;5 ACBHES10dM;, £AbBHA A5 Al 3 34 3%
W, CK. LS. MS. HSAbHEL 53] 44.35 + 0.32em, 5.21
+0.36cm, 6.58 +0.42cm, 8.12 + 0.48cm, HSAMFHZ 4G CKIE
N86.67% , 2= B E (P<0.01) , MSALFHZH £ CKIE fin
51.26%, 25541 53 (P<0.01 ), LSALFELA 4 CKIGNN19.77%,
EFEE (P<0.05) ; ALFRES15dF, TR RS,
CK. LS., MS. HSZLFELI 53 545.12 £ 0.38¢m , 6.35 = 0.41cm
8.21 0.45cm , 10.35 + 0.52cm , HSAMHHZH A5 CKIE1102.15% ,
ZSW I (P<0.01) ;5 ALBRES20dm;, 5] 8 A Bl K
fH, CK. LS. MS. HSAbFEL]53545.86 £ 0.42cm, 7.12 +
0.45cm., 9.35 +0.48cm . 11.89 +0.55cm, HSAMHHZH 4 CKIY
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h1102.90% , MSAEFRZH L CKIEIN59.56% , LSAb PR AL CKIY
n21.50%, AP 2 [0 22 7 AR (P<0.01) .

WAk, AR TR A R A2, SRR R R
o BRI, RS G, R 3~ 4 [ i
FERCR, B2 RS S TR IR BE AR XS /N . A ES5RER
WA, SEE B W X TS i) R BLA W 3 A A, ELX Al
VPR W BSOS EEBAFREE ) A RIS (R
] ), SR A e . TR AR B g —
2, RESHOUE ST 5 R 5 R 2OE T Al
3.1.3 JERIA T BT ) A AR S 4 i 2 Ak

G S A RS S W R WL 2 SRR W ki
U 3 R R T ) 4T AT A4 4, A M 25728 Ak A5 4 i fof
KEmYIASE, S BB mag won, X4l (CK) B
[ 4HRHES ] R %, MK, KRG (SF3428.65 +
235um) , SOEEK (FH1235+1.28wm) , 4iffEEE:
JE (CFE1.85+£0.15um) 5 AR (LS) ZRBEAL, 40/
HEZ IS A AN, M BERE ARG (SF-4432.15 £ 248 pm ),
T JEMEA N CF411.85+ 1.15wm) , 4HMBEEJE AL AN
B (CF178 £0.12pm) , SCKEFARE (P>0.05) ;
HEEEERT (MS) Ab3RZ, ANAEHESIRAEL, dHAEC R Y
I CF1541.25 £2.86 wm ) , FEEERE WV (F-1910.52 £ 1.08
pm) , AR EERS A AR (SF41.52+£0.10pm ) , 5CK
X5 (P<0.05) ;5 HELER] (HS) ALPRZH, AHHIHRSIL
AR, AMORCEE REERE N (F1958.35 324 wm) , FEfE
W E /N (F348.65 £0.95 wm ), ZHAREEIEE i AR (7
¥121+008pm) , SCKEFHEE (P<0.01) .

PRI SR, MIRA (CK) g5 5E
B, ANME T, ARSI ESS), AMRELS RO EE
R (HS ) AbFHAL, AHARZSH 1B —a B R (o hids , i
B AR, MRS M 2L, MRS AR, Rk
FrIEAARL, AMRELS R B AL , JRERE R ARG TR
B, AR P 5 TR B S 3 I A DG r=0.923, P<0.01 ),
20 9 5 T TR S S A 35 R OC (1=—-0.876, P<0.01 ) ,
0 R JRE R 1 T R R B 3 £ A O (1=-0.852, P<0.01 ),
DA S5 SREH], BT, 35 IC) () 20 A8 1 i
W/ NTEEE | AR RE , SCEL R, AMDE S AR IR
9 T 14 B A L R, 35X 5 AR 3 9] S5 N v 24 L A
BB 30, 048R T B W 75 S I i
K TERAR
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3.2 EBIMNE TR S MR BRI R
3.2.1 YIRS ARk

I B Mol 30 0 255 W) B T () 12U 6 32 4 ((PhyA |
PhyB. Cryl. Cry2) W&o, AN[E]DGSZ AT IHE BA e fr i 1
RS, B IA I ( LLEFA A EE20d R B, ANIH]
bS] AR AL )

U ZE T, Phy A S ik B B (0 396 i i fak 25 54
Jn, CK. LS. MS. HSAFEZ PhyA & AHX B 251 41.00 +
0.05. 1.32+0.08, 1.85+0.12, 2.36+0.15, HSKLFIZI#CK
H136.00% , Z5H 0 (P<0.01) , MSELFEAIHCKIE /N
85.00% , 2251 % (P<0.01 ) , LSAPHIZ 5 CKIEN32.00%
ZE5 3% (P<0.05) 5 PhyB %t FfIE AR B2 48 i iy dul 25 4
ik, CK. LS. MS. HSALbHZPhyB & fAAHXHE 754 1.00 +
0.05. 0.82+0.06, 0.58 +0.04, 0.35=0.03, HSKLFHHCK
F#565.00% , 2530 % (P<0.01) , MSKbFRAIEECKIAAR
42.00%, 250 23 (P<0.01) , LSAbHELIH CKFEAK18.00% ,
ZHBE (P<0.05) .

BRAE LR TT D, Cry ] 3% S B JE B2 2 1 148 Jon 7 dud 25 344
Jn, CK. LS. MS. HSKMIHZHCryl & S ARRHE SN 51 41.00 +
0.04, 1.25+0.07, 1.78+0.10, 2.21 +0.13, HSLFRAHCK
HEN121.00%, 2Z5M 8% (P<0.01) 5 Cry27% b A2
JERYBG MRS AA B, BB (P>0.05) , CK. LS,
MS . HSAbFEZH Cry2 7 & AHXHE 5350 4 1.00 £ 0.04 . 1.08 +
0.05. 1.15+0.06, 1.22 +0.07, AbHA > [0 25 5 A W&
(P>0.05) .

PRI AR AL R, B HE R B ) A9 4, Phy AFICry 1
Fr BTN, PhyB & S Wit Cry2 & A i,
EEAALFE15~20dI , & GAZ R & il TRE LA 4RI,
HERIEME T, $50ES SR TOLZ A & A8 ik,
Phy AR Cry L% 855605 50 A0k, & B 0 588 hn, Phy B
SOCAR TN, &R AR, Cry2X 550605 S NA
BURR, A RVEAOR B, SRR AT R SOGIE S A F T )
R Y BB R, 5 A0 AT G2 AR S5 17 Hh 4
—2, HIRESHOCE S SRR T
322 fF9 a2t

i Rl SERTE S A -y N A S e o S TSN
ROS) [y fr ik, B BERRREE A3 A B e (e A 4, {5
S EEEREED EIES, B RET (LGE
FAALER20d K451 )



202545 2 18]

IR BB R S5OGAE 51 T ot BT [ R DB A 556 AL b

No.2 2025 (Vol.001)

PR (Ca® ) &ityM, CK. LS. MS. HSAb#Z
Ca® S/ N12535+825umol + g~ 1. 156.28 +9.32
mol *g” ', 203.56 = 10.45 wmol *g~ ', 268.72 + 12.35 wmol g
1, HSACHRZAAZCKINAN114.35%, 2250 8% (P<0.01) ,
MSAFRLH B CKIG IN62.38% , 254 3 (P<0.01) , LSk
L AR CKIENIN24.67%, 255 B3 (P<0.05) 5 HTESA (ROS,
PIH: 0, i) &7, CK, LS, MS, HSEEFZ{H, O,
B N28.65 £2.15wmol + g 1. 36.82+2.86umol * g
T 4856 =342pmol f g ', 65324 15pmol g ', HS
A FRLH AT CKIGIN127.99% , 25 7 (P<0.01) , MSAbR
HBCKHGING69.50% , 2557 i3 (P<0.01) , LSKbIZI#;
CKI§n28.52%, #%5w#% (P<0.05) .

AP A R , ARSI, Ca? FIROSTH
Fh ETF, HCKEREE (P<0.05) ; A 10~15dRT,
P ETE, 5CKZEFEE (P<0.01) ; AIEE20dI,
EOABIEKME, MEH TR MR, Ca®
T ROST & 5 PR B S A 0 3 IEAHDG (v43 510915
0.932, P<0.01 ), 5579 [ B2 L2 A% b 35 1R ARG (17359124 0.886
0.903, P<0.01) . LA E&RE], WA, $tESS
PN RIS R Ca? MIROSHRBFHIN, H50T
AR ATRES S T 96155 Gl 2, SE iy i
K, XEUESHSPES D TEN 58 FEE rEH—
O e T i sher A il CIEZ N E I
3.2.3 JUIE SR AR R AL

qRT-PCRZE R, 388 B 3t b 2555 0 )T 1 [ 211 21
A ARSI R 1 R AR KT, ANTRIFE R (1) 2k AR AT AE
225, HLSIEEBAREREFGEE e R A DDA O, BAARAS L RLE an
™ CLAEBA AL ER20d KB )

A2 AKEN 51T, Phy A Cry | 35 (K 30 F Bt B A (14
BRI FVE, HSAEFEZH Phy AR Cry 1 5 DR AH R 26 )
BICKIY2.4205 50225405, 25 R (P<0.01) ; PhyBXE
PRI 1k dak I 3088 B R 5 g 088 o o S 2 R, HSARPHZH Phy B
PRAEXT R IA HHCK 03265, 25 (P<0.01) ; Cry2
PR 2 36 I PR 2 A B T A L, R AN
(P>0.05) , ek o et —580, RUEHFEAM
FOCZAR i

{550 PRI E, CDPK (855 75 SR )
FIRBOH (& PEAUF S 5L ) 3k o B AR B2 1% 18 n
M B, HSARFEL CDPKRIRBOH 3 PR AH X 3k 2 43 1)

=N
H
/ﬁ"\
/E’\

HCKAY2.864FFI3.124%, 3% (P<0.01) , H5Ca* A
ROSH BB H—3, RUIX WA RN S5 T F5 50T
BN

AR E , PIF3 ., PIF4, GA3ox, EXP1, XTH2
R PRIk B R B A KTy 3 D9, S PIFAJEA |
VAR BE R K, HSARBRZAHXT RN H N CKY3.584%, 25 54k
W (P<0.01) ; GA3ox. EXP1, XTH2HER FIXS %3k 4>
BINCKI2.756% . 2.63f5M12.586%, 225723 (P<0.01) ;
PIF35E AT 1k M CKAY2. 1248, 2530 8% (P<0.01 ).,
IXUEFCI Y FIRFRIA , FTRE B SE T CAG B M i<,
S AR, SR AR R PIFSIE A . GAA LA
FE AR AR DGR R A/ FH — 2, e PIFASE A 9 1o 25 |
N NG s e GBI e aea e R F KL NP S 97

BB R, BlE ST R REES , 4% TR
FIFEIR AN, TR (PhyB) (AR HTFEAL,
G A 15~20d0}, BERFAEBTRE, SZEEE,
(5550 F & B AR FE L  RUDGE S SA LR 1Y
TR SR — S A R
3.3 RESHSVHEERVEEKHXR
3.3.1 LB AR S MR AR DG B

Xof 38 B 0 T ST (B 20 2 rh oG sZ R B 5 TRl
AT Pearson MG, 45 EIR, PhyA &f . Cryl &
5 R R AR B IEADE (v 4300 0,905, 0.892,
P<0.01 ), PhyB & & 1575 [ 4 B2 S A% il 35 R G (r=—0.918,
P<0.01) , Cry2 & &5 R JC WA e (1=0.125,
P>0.05) .

X—EE R, WERAME R PhyA | Cryl A9 PhyB
BT PR S Y M B T EOG 2 R R R 550
55 T PhyB 19 5 EREAR , (s H T A R R it
FAOGEER R IK, R 19 ] S5 A A S 2505 1T PhyA |
Cryl B FIRAE A 55655 W RE SRRy, BE—5 A0S
TEHE AL, HES R . Cry2 P& R T
225, KRS HIEPIPHE T ECT R EDLE S, A
TGS RN 555 S Ry S AT RE o e
3.32 (55 FAEGME S5 AT A o 1 a4

SR HTRIT, B RIS Ca> | ROS it 5
PhyA . Cryl & B4 W2 EAHE (r S 0.856~0.889,
P<0.01) , 4 PhyB & &t 2 B FUAHSE (r 43514-0.842
-0.865, P<0.01) , H &5 QR AR 2 3 IEAH R OG5
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£ 3.2.2 PESHE, BEHDEZARMN S AR B E S
EROLSE

el T R, Ca? | ROSAE NG54 S
HI5E AR, FEOGAZ MRS R R 2 (AR 2 SR 0 15 5%
HWAEH: 8906155 F PhyB T8, PhyA fil Cryl FEJS, 2
BAEMOR AN Ca2 B ROS YA IMGE I, i S
F ETh; R Ca W E0E CDPK B, ROS i &
RBOH FE[H,  JE[RDKE AN 55605 55 5 Ak R B (9 4 10 A5
S NP R R R IR AME S B, [, Ca*
ROS Z [A)f7 AE Vr RN R sk i, 3% 0 B S At 38 IE ARG
(r=0.926, P<0.01) , LFEAFOCES LS8R, i
— AL RA T Tl A AR

WAk, (55 F R R 5 4B S AP 7R B 0
I, Ca | ROS it 5 8 JICTT [F] 20 A R S A b 28 1 E A G
(r 43510 0.878. 0.895, P<0.01) , 54 JfIRE 5/ L4
EE (r 35 0-0.835, -0.852, P<0.01) , FMES
OFFAEAGIE AR A RIE 8 4 42 200 4 60 240
BETEIA, JROGMES 5 50 IR0 M 2 A =2 ] B B i
7T
3.3.3 JfE S S OB BRI 1S [ A 1) 23 F-HIL

BEEFERIRIKRAIT . ARCHE T BB AR S T4 R, W]
B 17 3 BTN 550655 T 3 A DGR PR R 4 e JTCT [ e
HorFERAR, A5 HEDR B IR AR T R RDC SR AR

A2 ARFE R AF 5 A0 . PhyA | Cryl K BEIE
FIFRE BRIk, HAE S EU R Z R E SR, PhyB
ST AN T3, PhyB 25 [ & i FRAIC, X —FE R IA 1
AR SSAE SR o T I, PoE TR SR S T
A5G

{550 TR R LA G . CDPK, RBOH
BNZZIRG51HF 0 L, KRB Y505 Ca
2 I ROS (15 5153 , KOG IR 55615 5 — 20 )
N, RESOUZIARS T IRe RN TR, H
T AR SE ST R R SR AR OE (r 43
70931, 0945, P<0.01) , I TIESHHKS5HS,

T WER AR SRR AT R A T BB T : PIF3 | PIF4 £
/o (=i s L 7 N e o e 5 Wl W1 = 1
W3 1A, b PIR4 B9 IR EE R, SRR R Y
KRG SR 3R PIF3 . PIF4 9 RE /=Y HEE &
GA3ox. EXP1. XTH2 FIRERH R 3IF, #hEH K.

020~

GA3ox B:[A FIREH AR (GA) KA, TTHAEMEER
A, AN s EXPL. XTH2 e 180 55 45
2N RED™ R 2 P A SR A R B, (2 T B A 5
HI, AR RN AHAfERE AR, B ST [H]
202

A AR B 5 RS B AYAE G o A 7, PIF4
GA3ox . EXP1 XTH2 J&[H 595 [AHS B AY A R RBII KT 0.9
(P<0.01) , B0 75 S o I3 ) A 2.0 T g
B AU b, A T S OuE S
JRT M OGAE 5 e 300 TR AL . 850605 5 —PhyB T i
/ PhyA | Cryl —Ca? | ROS F1E—CDPK. RBOH [
—PIF3, PIF4 (#.0>) LJE—GA30x, EXP1, XTH2 [ JE—
0 R / 2 e e > ) S i

4 it

4.1 FEBBME T EIOLE S # SHUH R AR

AHIESE A T BB Rt B TR 5 e AL Y
RSP R, B T SO IR BT A58 R P R, oA
AR SR IRAE =N D51 -

CZ IR DI RE S PE R R« BTN 850615 5 A0 8 &=
BRI PhyB  PhyA FlI Cryl, Horbt PhyB S (AL L3244
HA R FA M B T IR 5 06E S R
KHF NN PhyA 1 Cryl MIEWEEZA, —FH 0 L
FIANT T IDCE S —2DALE8, 1 Cry2 M56ES T
0SB, 35 DU R I SR AR ) 14 ' A2 A 1 AR R AT
25, W TR TOGE S SRR R, ATRES
BT T35 17 15 it 335 B0 SO PR A 6

HE50FRIPMFE B KL% . Ca2 F1 ROS VRN (5
i, FECME S S OIR AR R, R A7 7 2 35 (1 Dh IR
Wi, —HMSRALED . M E RS, JLESIESE
TR e, 3R R A IR PR 5 9
WRARAL, KB IR BB AR AL, R B OGS B e fry pie
I SR

BE PR R ) SRR R T - SRR R R ETORE 5
T AR DC I PR ) 2638 IR 2 R IRRRAE , MO AZ IR L
FE SRR, FEE R i SR R B R e AR
TERT SR 1 B R 06 s EL A ok R EL A AT Af £ 3 o)
P, BAFTAE S T8 M GA B U 20 M i KA S LA
ST [ RS R L ORI TOGE S S L A
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ML —1k

SHTARTEARL , AT UE T PhyB 78 555
St i Hr A% AR, HERIES 1 PhyA  Cryl 5 PhyB (1)
PMFE S R, TR & B PIFA S s d I o) i (A% 0
Bk, AhFE T BUTOUE 95 S il g, 5838 7l
FORME Y5560 R ) 4 B
42 RESHESVH 5ERT K NERR

B A T BT B 0 5 S, ARBURESOLE S
SHLEIEE T B SE N, UE SR NES
B FS AL DIREBAT = AN, SR RIE R T
BN R, HX R R A+ 4, EE=
AT

ST RE S IR . G(F 5 LT E i B N A 9
WeE TR, ST 8GR B B D REPA T (0 e A% 18
e ZE3E R VR P A SR R RN 2 i BE A L R R R Gk,
AR T o R AR BEEERY AT R A N TE TR
ilro

MMACT WIBSE . 555 PR M R AL R
BN R A0 M RS, BV BB . 5 B U/ |
20 M BE A, T T B AR A M 2 R, A TR
A ARAIE R GRS 7 2 T liF D AR R 3R A 1 B4R 3L
ST 4IRS 1) A0 MR A AR A AL

TEEAF IR . A0 RS FHES I RAHE
e FRIA BT [B] ) 5 M R AR GBI, RS S
SHLHIEEE TR ZIEARAL, Hal AR s . A3
(51758 SR SRe £ A iU i % N e T G S S RN N
SUNIR EReZ S AR EIEC S iy ARl e v N ]
B

WAk, JefE S AL SR (5 0 Z AT 3
HYAE SOIE, AW HOGIE S5 il S GA3ox BRI
HEGA G, T GA VRS R A SRR, LA M
Ngzifb— AR i PIFs JER 3638, TEBOGTR 5 -GA (5519
WERRIEATER (b2 ORI A 5 VR, Xt
JSEIEFA A T BT RS i E R [FE, OE
SRR S A KR (1AA) 55 MBS AE AR U, 3
() 4 AT (B G, X — T T i — B TR AT
4.3 ARG R E NS B BN

AHEEWIE T BB N 55 61E S 5 S I R R
WA 5 FAL BAZ O VR i, R i 3 IR 35 vh A

TEOGRAAE | PR AERAR T | B IR AR AR AL T R 3R
WA ELAA I S BRE 7R -

FEHEPE DO N OE IR A, SR A A SRk R
#i PhyB & 8 IS5 600 A% O SR SZ AR 2508, IR bE
TRl A FELLOG RR, $ R PhyB BOTEARAS LU, fE
PhyB B[RRI B9 TK, DI 3 1 TRl AR DG HE A
MIRIR, B IEAERRBER: s [RIE, W7 3 k45 i i IR S i
BE, JAEE Cryl M358, L BER B DR 51508,
FIXPCZ AR AL m A, AR RS

A PR E T R RFR RS, e fF 50Tl BE AR
Btk G, B e B o 7 55 10 okt o T R BT (B <
20% ) , HEBHEFRIAERE A, AR e By =,
Bij Il Ca2 F1 ROS it AR R, WS OGIR 57 I RREEM
s ZFFVHWRA, MAEESRAFDEITHME, i
T GIRER L, 5505 S A, BRIRE 54 TR
SR, GRS ) A

ZEEOCIAE SEEAEE, L MAIEE R . BT
595 GAMF S SIS EALH, B0t R 3 TG 4
SRR GA IR A, ZEAb GRS PhyB (4]R]
W, 3530 GA A, FTBOGE S -GA 55 M IER 5
PR, BCEMG EA, BrE R [RIR, TiE
AR E (CTK) |, PEAERS R ), 2
PR RAR I PTIEME , ZR R I B AN RS

AR A, Wl 1 N Ry B B . 45 A It By
r I B B R kPR, TSR S A (R IOR B
FEZ 25~30 Bk /nf ) | ORALSCZRRS ATy B R A
FREAFE T, /B0t P SR R B PR A A, 42wl Ot
MR 5P MRSk B 350605 S i, BRIOEE 5
AL S %

WEAL, ASBISE A 45 SR A AT A 15 o IG5 00 ol 1 32
HRUIFHRIC, DK PhyB. PIF4. GA3ox S5#%0FEHTE
Ko FERHLE, BT PhyB F5 85 | PIF4 F1 GA3ox X
S5GAF 5 AN U B TR R, A3t % J2 T 2 o 88 TGP T 53
Jetk, WS ERA A T AR IS, A IRt T Y
Jo i R AR i S A
44 RHBBDBHER RE
4.4.1 5T )RR

AWIE R GEARAT T B0 T 55000557 F B R
[ DGIE S 7 UL, A AE— LR B, A
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BAE T A A5

SR B ASBIFE A I 3 R BT A
“TEEGRF L1087 SilbE, SR EE B WA B B,
NIRRT 55 G HEAEAE 22 5, HOUME S5 LY
WA o R A T BEANI] 50 25 SR (83 M AT 1 ik
— L BIE,

WIS SRR T s . ARSI e IR = KN T, R
AR AEE S, (OAT352 FARIREE | MRS S BT R 2 %
O, AR BETEN T AAGAR b 2 IS8 42 T4 M BT 55 18,
TR AR BRI T REAEAE SR/ MR 2

PEAEALHI R ANE : AR TOUE S SO
SEP RN P AR, PR 2 (] ) AR B (0 PIF
5 GA3ox JEH MW EHESS A H0IE ) | G55 5 HAE 50 Bk
(WERER . CIRMETHE) Mg SORELH, LLUOEE
SRR SRS, R TR AR S FRE, Bl
il B SEREPEA T AN

WHIE R A P ARFSE EEN T dIADERS
IKTFFRBETE, RESGH 4. Rl ErAS L%
FARBEAT R G AT, A RE A 148 7% HE B b 3 I A) 2 A
WA R, X OGAE S SR I R WA QI E B AN
4.4.2 WHFEEE

ST AW M EE R AR B, AT LT Jy I T
HE— L HIRATIIE -

T2 SRR LEATESE « 35 AN [R) T 559 ' 14 B TRt ol
ST I I FOLE S AL 22 5, WIER T 5506
Fof Ay A% VR B0 SN 20 AR AE Ry IR 55 0 P ) 3 B
PR G ) B ARE

RAGUESE R ] AR LR . SRIBERERURSE . AU
JE BT RS0 ChIP-qPCR %553 FAEY 2 EHA B UE PIFs
SRR T 5 NI RE I Y AR A O R . OLE S
R SR Z R RS I 4, 5636 o THIL Y e 4

TFIR A5 5 B 1 38 S5 . IRABIR OGRS 5
ARER . O BTSRRI R AR 10 19 2 SURIE P
W AN [R5 530 A TR (R A i A B R 42 G R, 48
7N TN 73 R PN PR 255 51 5 TR T 4

SR ZHFEARIRZ G . R4 . R4,
IR B S BT 75, ARS8 7% B A 38 R 2
HOFER FIA . G BRI AR A AR, 261554
SRR R WA T P, B B R R R S A 4
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T L IR) S AR - KA ST 4 Hh A IR B |
SN s Sy NN I e s ) DR TR S D SN Y )
H RIS R, DA IRt i 2 O ik, JEICRTHES™
AT PR BB BTVDE B R R BOR LR, ST R
AL AE o

RIS, AR B LRSS e 2 Bt sE 3 (4
A AR ATAE) TR EE T ORE S  S
PR BOPLR], RREEIRE . R AR R R B SO
F AL BRI 2E S, A B B R 55 G N Y 23

TR, AR b (06 RS R AR 42 B AL O 4 T
eSS T
5 Z5ig

AHFFE VLB AR I Al P 11087 ik,
WEARREARE (GBYER 100% . 60% . 40% . 20% )
WEBARTIE] (5d., 10d. 15d, 20d) 4B, ZRG000E T KT
[ AR SCIRAR RO AF 5 7 T OB 2H 40 i R AL FRAE , Gt
ST | ARG RIS F A W2 S, AT 1 JEE B
IR SPUE ST T U R LS S5 S ALH L B
TAAI PSR, W TR SRR TR,
FEPIFEERWT

T 3 M 30 XoF B I A= AR [ B A 3 i 5 A
F L HAFAE AR FEARE M RO R - [ I B 14 fin Fn
HEFIE AT, B TAR MR ER IS ], ks S i, nt
ZRR O WA W Rk F I, SRR
1 20d 5 TR BERT BEIE TN 102.90% 5 AAR2E SRR,
JICYT TRV B B PR AR AR BERE I . SERE Wi N | 2R RE
AN, AR SR ST TR B SR AR OG

HEEA A T BTG E 5 7 5 O 2 4 R A 4 S 1 AR
fb: JEZM PhyA | Cryl & SERfHE AL 50, PhyB
T K, Cry2 KR FEZ; [F550F Ca* L ROS &
o B B R EE R ) i AR, 562 AR AR AL A AT
Koy MG T AR R IR F IR 1L, PhyA | Cryl .
CDPK. RBOH. PIF3. PIF4. GA3ox. EXP1, XTH2 J&[A
W FE, PhyB JEPR WE TH, Cry2 EFEIJCRER L, H
t PIF4 B IR ok, SR DI RA
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