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B89 L TR S 2RI B R e b s 40 o0 JiEE
A5 (DR) BIAEFIALAE]

Fik ¥ 3 Hid (3 dpf) BE S a4 fa 52 2 82 T 130 mmol/L
HIEERW 3 d A5 DR LAY BEAL S R Xt BT (45 T 755
JK) B (130 mmol/L 7 A M) AR K B IA T A
(130 mmol/ LA A WE+7.5 mg/L AL H F) A YT7
2H (130 mmol/L #&THE+75 me/L MM H ) 2 T
26 dpf, I A S R B UL SR B I £ HR g e AL AR B
JERMAK: SR F 93 AR — D21 (HE ) Y (0 325 W08 00 14 i A
AP BT LS FLAL AR IM A B4R i 5 RNA =il
T (RNA-seq) £ A i 1%t 22 5¢ 3R K 3 K ( DEGs ) , if —
AR AN H R s BE D DR 5 AL, IF
qRT—PCRAGM ZE A (1 2 3k DL SG TR 3 435 SR 0 v ke
Z58R HE Y R B4 412 (GCL) 4 i HES 2=
[i] P v | A% 2 (INL) 388 )58, i B B B F #5 GCL 2
0 B ZE LA T 9% fifk , INL JRE e A1 5 400 T 68 0l 7 A% 0 o
ORI S AR TR 2 X e AR D) B 0 A T AR A X R A W
e, A B B R B b ) A e B A
AR B3 (P<0.05) ; #4173 Ak M 1 1 470
A5 DEGs, EE 4T AMPK {5 538 1 Foxo {5 538 4 |
PRI E 8 R T B S e s A MR A3 T K B qRT-PCR
SRR S 2SS R — 3 (R =0.8571,P<0.05) ,
i A B B R o] 5838 1 45 vsxl | pdebe , arr3a  plkl |
Soplb foxola pena F cdk1 ZGEA% O 5, , 30 1 X AHATL 7Y H
(A % B R0 BE B AN R R A
AMPK {5538 [ . Foxo {5 5 3 [ 55 3 R 1) P ] 81 42 i 3
DR 0L o JEE 1 5 TR0 A B
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Abstract

¢ AIM: To investigate the mechanism of Hexue Mingmu
Tablets ( HXMMT ) in improving diabetic retinopathy
(DR) based on transcriptomics.

e METHODS Zebrafish DR models were established by 3-
day glucose induction (130 mmol/L) starting at 3 days
post-fertilization (dpf). Larvae were randomized into four
groups: control group (CG; aquaculture water), model
group (MG; 130 mmol/L glucose), low-dose HXMMT
treatment group (L-HX; 130 mmol/L glucose +7.5 mg/L
HXMMT) , and high-dose HXMMT treatment group (H-
HX; 130 mmol/L glucose +75 mg/L HXMMT) , with a 3-
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day intervention period until 6 dpf. The area and length of
eyes, and body length of zebrafish were observed by
stereomicroscopy, retinal morphology was observed by
hematoxylin - eosin staining ( HE), and retinal vessel
diameter was observed under fluorescence microscope.
Differentially expressed genes ( DEGs) were identified by
RNA - sequencing ( RNA - seq) technology to further
elucidate the molecular mechanism of HXMMT in
improving DR in zebrafish, and the sequencing accuracy
was validated through quantitative real-time polymerase
chain reaction (qRT-PCR).

e RESULTS: HE staining demonstrated that the
intervention with HXMMT significantly improved the
disordered cell arrangement, widened gaps, and
thickened inner nuclear layer (INL) in ganglion cell layer
GCL); retinal vascular diameter quantification revealed
that the retinal vessel diameter of the MG significantly
increased compared with the CG, and it was significantly
changed after the intervention of HXMMT, with significant
efficacy in the H-HX ( P<0.05); transcriptomics profiling
identified 1 470 reversed DEGs, predominantly enriched in
the AMPK signaling pathway, FoxO signaling pathway,
retinal developmental processes, and tight junction
regulation. Technical validation confirmed strong
correlation between qRT-PCR and RNA-seq data ( R =
0.8571, P<0.05).

e CONCLUSION: HXMMT may improve retinal vascular
microcirculation disorders in DR by regulating core targets
including vsx1, pdebe, arr3a, plkl, foplb, foxola, pcna,
and cdk1, as well as synergistically modulating processes
such as retinal development in camera-type eyes, visual
perception, microtubule cytoskeletal organization, tight
junctions, and the AMPK signaling pathway, Foxo
signaling pathway.

o KEYWORDS: transcriptomics; Hexue Mingmu Tablets;
diabetic retinopathy; zebrafish
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03lF

PRI AR R B 955 25 ( diabetic retinopathy, DR) J& 4 JR
B DL e E B UL O RE 2 — , 2 R BUR A T
TR REEE Z OB B I B PR B LA 3, 31 2040
A, S ERME IR 8 A BCR A B 6.42 12, o 34.6% Y iR
FA W DR AU IR s DR AR R 4y Ryl
FE M OB PR 9 P B 9% ZE (non — proliferative  diabetic
retinopathy, NPDR ) F1 1§ 58 &Y 4 IR 5 AL B 55 95 28
(proliferative diabetic retinopathy, PDR) , NPDR AJ4RE P
O 2 WY Sl ()AL A S R R — R O B B ) B IR Ot
WA B ORI FSGE I 25 7 g 22 PDR, 5157 2R i
I S AL, 3 R E L TR A
MBS . EAT, DR 1 EB897 7 5 AL 454 9
WOLOLEE BRI TE ST ST N AR K T 259) R i

T W e B R B BE AR VIR AR (B AEAE S 52 130 A%
B 5t JTARIE 2 A BT

VAR v B2 2 7 HR PR g U H A2 A0 190 5 28 1 3R I 7
J5 TR B AL SRR B LB RRR €, B RIG ST DR Y 2l
WAZ ., MU E R ERHhZ — S 9IGE T 2020 M
ENRSEAEZ M) b Bl P S e SRR
AL 19 R 252 B, B Bk i 2% B AR S 57 B
HiZha, Bai#E DR G o E BUF IR ™ . it
2 EE I R I A T U 1k i, v S 94 2 9% i A AL
BCE AR ER, 5Tk 0 | B AR T BRSSO T R A
SR, AL H A dGE DR B9 3T 0L AR AR, S 1k
— B FIEZ TP 255 7% DR 9 OR VR FAILE] , A 8058 R
AR I B T 1 DR B SR 98Ot B M 22
TR L £ A0 R L4 LA RN HE Y £, WL 28 B 25 A0 400 ) i 21
U0 5 BB AR, JF ) RNA = Gl &P ( RNA -
sequencing, RNA —seq ) 4% A §ifi 6 OC B (Y 25 5 3R 3k 2
( differential expressed genes, DEGs) , -0 Fi SEHY 98 G E &
T SR A TiHEE S ( qRT-PCR) #E— 4 10 3F X 28 DEGs
i) mRNA FRiEKF, DL DR MR T it — e &%
e
1 &7 %
1.1 3%
1.1.1 KIezh4 AR AERIBE S 0 (AB #£,3 %) kA
WAL = 2 2 e Bf e 3 BH T 28— A RS e N 2R B 1 £
AT 24 7 126 3 B 7 o A S 0 2, e PRI AR T A PN A 4
5 B2 (L SO LE FFRIC Tg(flk: EGFP) it RBE L 1
W B 1 R g e (B00) o B A i R BE S (a1
TERRUER B D K G IR R G P 3758, 575K pH {H H7.5+
0.5,7K ik 28+0.5 °C , ARG R B R 14 h:10 h(Jt: 1), H
TP 2 WEARER A 5290 BT A 92 90 U7 8 Ry 44 3K
WL P 242 e B e 2 P T 28— N R EE e s ) s 31 B 2
LAt E (No. XYYYE20240116) .
112 FERKFIRANEE A H R, 5400 (= 254 14
AR AR A R, 2 R R (Rl 50 5 2 4 i1 I
WA RAT)  TRIzol (2 = RAEVFHELA R HA]) |, Taq Pro
Universal SYBR qPCR Master Mix ,HiScript III RT SuperMix
for qPCR (+gDNAwiper) ( H* [E g 5% i Ml BE 297 BHE A BR
NFED) SR E Y MACKLIN/ Z Jibk) |, ok 2B
A (E 254 A4k i 5R A BR A ] ) , DEPC K ( Biosharp
YRR A ) 514 ( BlgEA TA ) TR IR A R
N . MALEMBE RS (H AR Olympus 23 7)) , 8 & 56
B (R EDRRA )l PKBL R E K RA ] | B
K- (R MBS W] ) BRI B A (2 R BEER R
Al s BB O L (IR R AR R A H)
St e g ' PCR AL (P E Rocgene 23 7)) o
1.2 Fi&
121 S EALMEKFRRN RS ML) 6k
BUIN B R MR AS TC I AR | FR AT 43 A ) e A £ {4 2
A IR ] O G T = N I N S S 3
3 Hi% (3 dpf) By BE D 1 5 78 T 90— 160 mmol /L [ 4 %5 B
WO MR IR 3 d, 7E 6 dpf I A ALBEHLER 80 B BT
AIA 100 L AR B 7K R il T 35 U A AL 21
| minBARHALRMER 5, T 4 CTFLL2500 /s B0
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20 min, B RER T GLU K32 50) i 5 6 20 B vk B2
S S R RN 4 BRI B U A A A T
1.2.2#3 DRER S HPREME " ¥ 3 dpf BEL 0
W ta L F R T 130 mmol/L Hj A WEVA W 3 d I ## DR
PR | YA R I bR o « AR 08 35 T v A0 DX 1 285 B
ik REE A E KN (145 ICAM1 NF-kB ,VEGF \TNF-a |
IL-6 1L—8 %5 ) mRNA ik Ll | A 4 i i ol 28
— AL AR = g,

123 MEMMBE R RKMZIRE RIEAL DMK
2549/ S L) A6 % B RN I B R VR BERRRE R 7.5,
25.50.75.100 mg/L, #EHL 3 dpf 487 A= U 5E 5 £ 4 £0 B
BUECE RS LR 1 (50 &/ 4L) , BENL A X REZH 458 74 20
M H R IRIF AL, 53 345 T 3R FE 7K (130 mmol/L 4 25 15 F1
130 mmol/ LA 2 5+ A~ [R] e B2 i FiiL B H R 30(7.5.25 .
50.75.100 mg/L) , 5L T E 6 dpf, #FE2EFAS BN,
BECh 0 4 0 52 5% T <75 mg/L AU H H W 72 h 5,56
- N 0, HARMEER LK M B2 i S e e i
Z: W Byl AT 09 B K 32 W ( maximum  tolerated
concentration, MTC) JE bR, 8 & ML B A %5 5 £a
DR ) MTC } 75 mg/L, T2 BE RN, 5250560 2R
7.5 mg/L (1710 MTC) 175 mg/L( MTC) {E MK 57
AR,

1.2.4 548 4y 31 3 dpf BF A= 8RN 36 R A Tg (flk .
EGFP) Bt S gh il b 4 4. (1) X R4 (CG 41) . 37
B K 5 (2) BRI ZH (MG 4H) 130 mmol/L &0 ; (3) (K H
EAMBE FIGITH (L-HX 4) . 130 mmol/L % %
BE+7.5 mg/LANAIA B Fr; (4) &7 i il 5 R a7 4
(H-HX 41) :130 mmol/L % Zj ¥ +75 mg/L FIMLH H A,
K4 3 dpf FYEETS fa 4 fa BE AL E e 7S LA, BFL S0 &,
PR THERAFTEEE S5 L, BHKE 3 N FIT4,
T 28+0.5 CHIFREEIRIE T 14 h JEIE: 10 h BT+
LEAbHREE 6 dpf, T A EWERECELA, B 12 h B4 — K,
SIS RS R H 300 mg/L = 4% DA Gt 1R 3h 78 0 BE
0 52 4 SR A

1.2.5 MEBBE D IREEA/NFNERIE 6 dpf I, 4% 40 Bl AL EL
PP A RUBE T A 4l 20 B, RS B T2 BB T AT
W B JS R Image View 314 I 48 b 7 1) B B S B
MR T ARt £ DA Sk B S5 i o 321 e B2 e s i P L )
FOAR i AR (B PC A Image View 84K BE £ AR i X 45
%%,Zﬁ*ﬂﬁﬁiﬁ-*ﬁ # Measure T B8 ¥E47 16 L4815

B AUEE) .

1.2.6 HE 8  BENLIA 4L 6 dpf B 4= BB 5 £ &)y 4
6 B, UE T 4% 2 W [ 52 48 h, i /K vk i 7, bl
Je WK BH AL B 0 F A S e 33000 B o U0 s Kk 1k
JE e B Ja TP B R s AR T AR IR R
MR, R TN B R o i 45 LB 1 a4
T B2 2R 22754k I K = Viewer 451460 00 W i 4% J2
TR,

127 MERMBREMEER  BEVLE L 6 dpf 555K R
Tg(flk . EGFP) B D fa 4l ff1 30 2, 4% Z W 4 °C [H & i
o GBA KBRS 3 (20 min/IR) 5, B T & 3%HEE N
Wi 1) Tris—HC1 5% (pH 7.8) 1 37 CHEHE 90 min, FEIK
VRIS JE  R2 % (FEK, 10 min) M RS IR M TR B4l I 43 B
BRI /& M A0 4% (optic disc, OD) F& , £ OD Ji Rl 3 A
[R5, , 2R FH Image J #KFEAL IS EHAT

1.2.8 RNA-seq MFERETFEA  MXT IR BRI K
AR AR B R Gy 4l RS L EL 160 F26 dpf
B A RUBE Tt Gyt R 4 AN EYEEE (B EE Y 40
Rahta) s T WA IR R R R A AT
VK G2 B IRYIN AR RS R iR 55 R 2 ) afE AT 5
ZH2FM I, G HE R I 2 X Jlog2FC [>0 H. P<0.05 3L A
S X} B2 5 AT ZH 1 DEGs, i B8 58 PR I 28 X [log2FC |> 1
H P<0.05 By A2 5 Fin s il s A B B 7G4l
# DEGs, GO I BEFl KEGG i ¥ & 4 7 M 78 i 4k 15
( https ://www.bioinformatics. com. cn ) “F G fT, GO I
REF KEGG 38 % & 52 437 T 1% 2111 DEGs i# i STRING %%
Y& % (https ://cen.string—db. org/ ) 4T 2 11 B AH H.AE FH ™
# (protein interaction network, PPI) 43#7, Al Cytoscape 4K
4 3.9.1 #EATRTRAL, IF M i B 1 B VE IR R R
DEGs,

1.2.9 qRT-PCR #&ill mRNA 235 /K V{8 i TRIzol 371
MR 2H H Bl AL BE B Y 60 2 B A= 7R BE L £f 4y £ AR B R
RNA, B. RNA ¥ i % 5 500 ng/pl Ji Wi %k 5%, qRT -
PCR il mRNA #ik/KF-, PCR JBFER M 95 °C 30 s,
95 °C 10 5,60 °C 30 s,40 NMEH ;K5 95 C 15 5,60 C
605,95 C 15 s, WE 1 PR, EF 51 W LifgE T Ay
TR A BRAA BT FIA B, LL B—actin 3 [H] Y 32 15 1
KNSR 2702 A H R A TN S
HFRIkaE

&1 qRT-PCRHEXEEESI#F7!

FEH 5¥)F5) ( Forward ,5” —3”) 5191731 ( Reverse ,5” —37)
B-actin AAGCAGGAGTACGATGAGTC TGGAGTCCTCAGATGCATTG

plkl TGAAGCCGCACCAGAAGGAG CACCACATACACGAAGTCATCATCC
vsx1 GCAGCGTGATGGCAGAGTATG TCTTGGCAGAGTTGATGATGGATTC
pdebe ATTGCGACTGACCTGGCTTTG GCGACCATCTCCTCCTCCTTAG
arr3a ATGATGTCTGATAAGCCTGTTCTTCTG CTTTGTTGGTCTCGTTCTTGATCTTG
foplb GCCATCGGTGAGTTCATACTTGTG GAGCGTAGCCTTCATTAAGACTGTAG
foxola TGCTGGAGGGAGTGGATGTATG ATGTTGTGTGGGTGAGAAAGAGTG
pena GACAAGGAGGATGAAGCGGTAAC CCGTCTTGGACAGAGGAGTGG

cdkl CGTCTGGAGAGTGAGGAGGAAG

GCACATCTAGCAGGCGTACAAC
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Beit25 43 M . R SPSS 23.0 B #E4T 88 122 43
T BERER B 5 M 22 320K, 28] LE R PR R 2=
ENM T BEEU n (%) £, RAX KK, R
Pearson AH &P M PEAL RNA-seq 5 PCR %u¥Emy—=k:,
FHOC RN RO BRI 1, R IEAH DGR . A KB
¥ FH Graphpad Prism {4 9.0 £l 4= i, VA P<0.05 K
ZERBEGIEE L,
2R
A RETARRERE NS GG ENEE EK
THIENE T EE 130 mmol/ L 5 2 4 17 Wk #e) A B o 11
DR FERI G AT 150 A 8 e B 3 dpf AOBE L fa 4t 3 5]
T g AN TR BE A B %) 8 M W (0,90,110, 130,150
F1 160 mmol/L) 1, Ff- >R FH BR300 5 il g7k 7, SE%
BAE S B0 Ao W VA 7 2 R A M £ 7 o
AT R, B 130 mmol/L %2 &8 21 1l % /K V-8 0 mmol/L
HBET R, ZRAGIFE L (P<0.05, K 1), 3T/
FEAR S SCHRAR A B AT 7T H A IR R 4 SR
B8 MG 2138 4 Bk B R 130 mmol/L,,
22FNMAAE FXBID & DR 41K EWEIE  £4H6 dpf
B I 4 £ MR TR R MR B/ A 2 [ b 22 SR e
2R L (P>0.05,182A B) . %] 7.5 mg/L 175 mg/L (¥
ALl B A X BE D0 DR 40 % B 0 B
23FMmMAAE KA O & DR M MAEA ARSI
HE a5 5 R o B 20 BE 15 £0 00 0 i 4% )2 41 21 25 44 ) 2

A 0.08- ]

& 0.06 :
£
&= 0.04-
=
-
= 0.02
0.00

MG4l  L-HX4] H-HX4]

cGHl

o
¢

OGQS
5L Eh

S
1

- W A O
=
1

=
1

AR A T BT L E ()

=
}

Lens IPL

cGHl
B2 FmABRMBEDEHELENMM A KD MHIRE

YT T A0 R A RN B8 85 5 %0 PR AH LE, A8 AL A 0T
4 fL)Z ( ganglion cell layer, GCL) 40 A HE S ZX L | 8] B 1
Si, MLAIMI B R T 05 AGGR & /i B R G744 m
e AR AL B B R IR 9T 419 GCL 2 41 i 5 6L A i 2
BeAh BRI ¥ N #% 2 (inner nuclear layer, INL) J& B %%
PR g 8 o ARG R) S R It B B iR 2 v R R I
WY H R I677 20 T 100A] A R0 3 200 BR e (&1 2C.D) .
2 2H B £ 4y £ HR B 1 b R AAR 2 (lens ) B2 AL 190 S 1) P 1Y)
JRJZ (inner plexiform layer, IPL) F14MZ% 2 (outer nuclear
layer, ONL) FTES =SB LK 22 R ¥ LG 11245 L (P>
0.05,K12C) ., #5REM i B R ol i — 2 BE L
o B Sy 5 DR AR 1 J R A%

2.0+

_. _\
o 13
1 ]

A4 A 7 %5 8 7K SF(mmol/L)
o
(6}
]

=
o
|

0

90 110 130 150 160
1 % BE < 5 (mmol/L)

1 RETARREAFHENHI &G EENAEFEKTY

2l *P<0.05 vs 0 mmol/L,

L3S
B 0.10 W‘
0.08
¥
£ .06
o
= 0041
=
0.02
CG4l  MGHl L-HX4 H-HX4
CGHAL
M MG4l
M LHX4
a . M XA

INL ONL

:;.. ///\" i :.. ‘.
N —
H-HX4{

L-HX4]
B BE S IR I K /R K O BE S il R4 R E I (n=6) ,
*P<0.05 vs CG 41;°P<0.05 vs MG 41 ;D . BE T fa MR i HE St ) & ; Lens : fRAAR)Z ; GCL. T 40ME)Z ; IPL. I RPRIRJZE  INL, Y
#%JZ ; ONL. #MZ 2 ; RPE . MM K F 2
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24 fMNMAE R3S & DR &M MEMERN I 2
O 0. U A A AL IR I A I R P 3A R (8 R S AR
OD Jrfefi B, S53R Won, 5% B4 AE L, B R0 2 55 5 £
R P8 B 1 A FAR S 2 1S N (P<0.05) L $27R DR 3 BRI
M2 A B H R T 505 ARG AL 3 536y 7 20w )
SR E Y67 20 00 B 5 £ 400 1) 21 48 A A i A 2
W/ (P<0.05) , Hs Rl s A B B A i677 25 i 10 )
A AR AL N B35 (P<0.05) , WL 3, S5REEWT,
MLEH B R o] LATE— € BRI SR At 3t o £ 0 o ol A9 463473
25 fMEAE F35t S & DR 4 & pE RAF R

2.5.1 =40 6 dpf B G & %) fa 7£ RNA-Seq 1 DEGs By
EER XA BRI A 1 470 4 DEGs, Hith
AT LD 3 B4 798,672 > s AL AR L, )
AN H R 44 954 4 DEGs, o B AR i
FEI A 54T 665,289 A~ (I 4A B) , [A41 4 A )3
KR U2 R UAE 4 AP REAS 22 1) 5 — 3K
(K14C. D), 5 R PR 1Exs IR A6 0 21 K iy 771 k0 i
W1 H RiRI7 4 = 4T A DEGs b4y 938 A~ ik il 5 1
LI, o A1 A 408 A b L IRT 530 S R 3 3 A
(E4E) o #osFim i) B 7 dcGE 55 DR iyt # ] jg 5
X 938 AMii%E DEGs FYIITH A G,

2.5.2 %% DEGs HJ GO #1 KEGG hEEEE NI N T
HE— A A B R X 5E S 0 DR AR R T i HLAR
A=W T e B i, B AT XX 938 N1 DEGs #EAT T
GO Mg & 41 & KEGG {5 538 Bt & £ /0. GO Hiig
BT R DEGs FE S 5400 i ] (cell cycle) |
TS 2 M 2R 4H 21 ( microtubule cytoskeleton organization) |
AHHLFL AR ()49 R B % & (retina development in camera—type
eye) FIAR 3G B ( visual perception) i3 2 (K 5A) . KEGG
15538 % B 4R 20 BT R 3 5% DEGs %5 AMPK {5 518
# ( AMPK signaling pathway ) ., Foxo 5 5 # ¥ ( Foxo
signaling pathway ) 20 Jifg J&] 157 | %% % 1% 4% (tight junction ) i
PEATOC (I8 5B) o X SEgh SRR B A ] H 7 nl 2= /b i i
PR AL E R AN ) A R 4L AMPK (S
T Foxo {5518 % | 5% %85 14 6 5 18 I OR 2% Al E T £ DR

A A0 P R4 473

253 ¥% DEGs WiBRK-EEEZBEENEKE H Ik
X HRZH AL ZH sy ) s AL 5 R iR YT 40 1% DEGs AH T
YEA S &, T 1A A STRING %4 4% & M Cytoscape ¥ 1F
3.9. 1%} & 4E th )5 DEGs 24| T PPI, 4n& 5C FiR,
¢dc20 pcna Kiffll (cdca8  cdkl | cdk2 | aurka 7 AN KK AL T %
OAEE QR SD S-S PP R TR 40 AR 3 40 i
HHALL AMPK {55538 % Foxo 5510 H | B8 % 2 5 M1
HLAIHR 40 0 58 5 5 1 5 R B B U

2.5.4 %% DEGs BREBESH N 7 B H WL R A
IR FRATTHE B T 305 5% DEGs H R 433 i 4 L A
HEATIR R o0 A F 2z il R 7 AR R AR i 6
Jrs 55 40 R 30 20 e AR 2R i R AR AL AL IR
4R IO JE 25 T R S 1 e DR PE A B 2 9 7 v R R R
I H RIRYTH T I8 5 AMPK 15 5 38 #% | Foxo {5 5 i f%
TR B SRR G 1) ik PR ZEASE Y 20 71 81, 7 s 511 0 i B
HRIGIFH B, X Segb SRR A B H R n] 583 i
PRI b A R DG B P ) Rk R U 5 D f DR AR
JERAB 5

2.6 QRT-PCR X #RAZERMIWIE N Tk —LKIE
SR 2RSS R e M RATTIEAT T qRT-PCR 5555, R
it RIS S AT ) 45 S e B 55 A ALY AR 400 I 6 A
FIFER plk1, 558 BN 52 i FE ] vsxl  pde6e  arr3a,
5 AMPK {5 53 [ AH 1 L ] fhplb foxola, 5 40 i Ji] 1
A EE ] pena edkl #EATEIE, 0K 7B FioR, ATk
B 55T HRLHAH EL , pena ccdk1 plk1 A mRNA 33K K EAERR
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