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Table 1

Sample sequencing quality and sequence mapping

GC 4%/ Wtz AFARAE

HA % reads 2 &M E reads Q20/% Q30/% % B EH ronds Y 3t /%
T2DM-1 40 783 226 40 783 226 98.23 94.83 48.72 33 879 456 83.07
T2DM-2 41 948 394 41 948 394 98.25 94.84 48.03 33420 443 79.67
T2DM-3 43 490 760 43 490 760 98.19 94.82 47.81 32273775 74.21

Con-1 45210 894 45210 894 98.30 95.03 47.35 33705763 74.55
Con-2 47994 830 47 994 830 98.20 94.75 45.93 35996 133 75.00
Con-3 40 610 316 40610 316 98.39 95.30 48.06 32 135488 79.13
PCFM-1 43970 132 43970 132 98.26 94.87 46.34 32265 549 73.38
PCFM-2 42 362 072 42 362 072 98.29 94.84 47.50 34225693 80.79
PCKFM-3 47270 274 47270 274 98.29 94.94 49.21 39773493 84.14




150 hoE

ol

2024 A543 7 W)

22 ERREZERDW

FTF P<0.05 Fl log,FC (ZFEH) =2 % 3
2 ) ) 22 57 R AR FE DR R T 0 8, A5 SR an &l 1 R
HIEH A/NRAE L, BRI T /N B E 2t
I 1475 MRE WAL, 4 831 I 1 2

65
60 - Significant
ssk @ up(831)
. @ nosig(54061)
= ® down(644)
a5t
o r
T:; 35t
@ =y
S <
~ st .
on ‘e
To20F 3 e
.
.
i .y

10 s 2 25
22 AT

log,FC

(a)

Differential statistics

900
831

800 -

700 -

600

500 -

400

2% 5 FE PR B
Number of DEGs

300 -

200 -

100 -

Pl
Groups
(c)

R, DA 644 ASFEHA W R E L, PCEM T

Je BB R /N BRUFF I e g S Rl B T s T

¥, H 5 T2DM A H, PCFM 41 41 1758

ASFEDR P R, 198 SRR ORI R
At 1956 R,

16r ° Significant
@ up(1758)
141 @ nosig(53580)
@ down(198)

P

-lg (P value)

% o s 0 s 1015 203 30
R

log,FC

(b)

Differential statistics
1800 1758

1600

1400

1200

1000

800

25 3 R
Number of DEGs

600

400

200

Pl
Groups
(d)

.l a, ¢ B Con vs. T2DM;El b, d & T2DM vs. PCFM,

E1 TERANNESRIEERSN
Fig.1 Differentially expressed genes

2.3 PCFM 3 BF i 5 A 4 41 5 13 72 B9 821

it — L H] KEGG %4l FE X T2DM I PCFM
Y12 0] 1) 22 5 Rk SE AT D RE TR R 0 AT, BH A
Y110 2 57 R FE N S AR T R, 45 SR &l 2 s,
W Z B, 4t PCFM T HUR S 838 R4k
PSR A 61 A~ 22 57 3L R s 48 T 55 B8 A AH
I3 5,40 2RI E £ T 5ok s wR
A G A % BT — 25 BT E PCFM B3 A

PRI /IS BB AR A D RE 5 0 v B o 3
WKL A PRI 22 S SRR Z 1), Ao 3
FHOCAE
2.4 KEGG E&E4#T

Wit KEGG TIfg i Ho0Hr ol KLk A3 1z SE I 4
) B R SRR RS 5 AR B . T2DM Al
PCFM 2l 2 [a] (¥ 25 5 323k 5L PH AT & 42 00 (5 5 3l
B U 3 TR, BEHL 20 4505 53 i R 3, W] LA



245 HTH

ol K BEVR R O B4R Rgm ) Rt B AR L 69 T AL 151

FRE: Ak
fEfmAE 87
A HRENL 79
BIEAERE 71

DIERRE F 62
ERmAFERF 61
ALK R 57
SRR 49

MBRRE
T2 ES 34
RERG

Wi

Wizt EasE

BT HEESLE

|_E:lobeed

Wik R %G
AERR

182

194

ARG 118

H{y — 3
HZ Ry [— 7
ELRG e— 3
B R Y [e— 6
BB R [—33
IER f—2

iy f—17

Hittt 7%
RREEE: EAL ) — 9
BRI pe—— 38
MAERK ST [— 43
MBI [— 0

R
Metabolic pathways

ESHS
ESHF5EEER

iz [E6
B, HHEANE R — 15
% -3
SHMEEE
B3

BERRAKIS p— |
Bk L &R i p— 0
EEEMAAR SR m— 0
SEMK Y m—16
SARAEY R AN p—3
ZEBRRG p—2]
SEBNE FANAE ARG p— 19
Hit SRR mo
BEELS @S
HAURRH =M EME R B2

1 1
0 50 100

L L L L
150 200 250 300

Number of genes

B 2 KEGG i# &% ) If &

EERS

Fig.2 Analysis of functional annotation of KEGG pathways

BERZIEEFENS 5T Z AW 5 0% 1 97
¥, Horb A 45 S50 AR A DG 15 5 38 %, 4 PI3KY
AKT {5538 % . PCFM 4b P J5 & 4£ 7 PI3BK-AKT
G5 [ 2s IR, sk 2 s,
cAMP W 45 G 8 3 25U 1(Creb311) R
I AV 2 o2 (Colla2) W N ot LI —4,5— — %
TR 338t AL W 3 delta (Pik3ed) VI 5 U
B ol (Col6al), %25 R /75 2 IR 5 H B 3
(Akt3) IV B S5 2 2 ol (Coldal ) | ML /4
B S R T B 1 (Sgk 1) (N —E AL R A
3(Nos3) A A 2 -7 (11-7)  BAK 58 2 11 9081
(Hsp90b1) . HIEFREH G1 (Ighgl). BEHE o8
(Itga8) | M /RIEPE A2 K B F 32 1K o (Pdgfra) | ML
BRI ARG R (Vagf) /N A A 4 R 7 32 4K
B (Pdgfrb). FHEAEKHT (Egf). VIT R A3
(Col6a3) W1 L £F 4t 240 M A 4 R F (Fgf2) 2R
YEAN MK N T 324K L (Fgfrl) ARPEIRE H G2b
(Ighg2b) I HI 2 M 321K (Osmr) | VI J 8

H «5(Col6a5) M ¥ Bk H H & 5 %L y2c (Ighg2c) |
JEHREEE A AS(Lamas) JZREEH B2(Lamb2) |
VI B R H o2 (Col6a2) (ol — T i &
(Collal) /NRAEFLZE 3b1(Pri3b1) . H 4K -
7 ZAR 70 FZEREEE M y1 (Lamel)

BT UL LT vE AR B ) 22 AR SN, 2
X H i S T PIBK-AKT {5 538 % A 25 5 5 R ]
RES S5 M E A B T T S R K 4 s, 22
SR H P B KEGG #48 |, Horp @y
FHEFARE T2 5% PI3K-AKT 15 5 1 % 19 &
=i ,ﬁﬁél’émt)ﬂﬁéﬂtﬁaéﬁﬁ E’Ji‘%ﬂj‘ji%ilﬂ
Hrp, — AW EEABERRREZNER
P ) 22 35 BT 5 ) Vﬁﬁﬂﬁ%%ﬂz%%ﬁmz%_
2 , PI3K/AKT 15 5 B 7 AL W iR iy AR 1 | 7 4 B
A e AR R BT A A A A N A T A
SR A0 3o R P A AR, RIS T,
PCFM T WA HLS , 7 F PI3K L ¥if7 (1 88 11 52 1R s
SR (RTK) [ Toll #£3Z & 2/4(TLR2/4) B 4l



152 hoE N % R 2024 455 7 ]

Fig.3 KEGG enrichment analysis of differentially expressed genes between T2DM and PCFM groups
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Table 2 Differentially expressed genes enriched in PI3K—AKT signaling pathway between T2DM and PCFM groups

AR L AR i 7 4 AR K log, (£ F1&3%) R
Creb3l1 PI3K/AKT i@ # cAMP B A4 &% 8 3 £ 1 2.367380856 LA
Colla2 PI3K/AKT i % S 1 R R &G a2 3.570550479 LA
Pik3cd PI3K/AKT i % B A8 BEVLEE —4,5- = B8R 3 B E AL K delta 2.009302536 LA
Col6al PI3K/AKT i@ # VIR g &k a AR al 3.090027268 A

Akt3 PI3K/AKT i@ # 2R BR 7R E G s 3 3.409888566 LR
Col4al PI3K/AKT i@ % IV AKREEGRR al 2.31594339 LA
Sgk1 PI3K/AKT i % o 7 /48 BLR & R ¥ 8Lk | 2.647934871 LA
Nos3 PI3K/AKT i % M — B R A P EE 3 2.718304185 LA

17 PI3K/AKT i@ # amnF-7 4.296773077 A

Hsp90b1 PI3K/AKT id % AR S EE 90B1 -1.144817154 TR
Ighgl PI3K/AKT i@ %  %#&#®k% 4 Gl 4.780029321 XA
liga8 PI3K/AKT i@ %  #&% ol 2.849114525 LA
Pdgfra PI3K/AKT i % A AR A KB F AR o 2.940168968 LA

Vuwf PI3K/AKT i@ # o b o AR B 3.000386023 R
Pdgfrb PI3K/AKT i# % s/ AT A KBETF 24K B 2.747730107 LA
Egf PI3K/AKT i@ %  ARAEKRAT 4.064238005 LA
Col6a3 PI3K/AKT i % VIZ i 7 A3 3.126275823 LA
Fgf2 PI3K/AKT i@ # B HE R AT 2 i A KR T 2.70614457 A
Fgfrl PI3K/AKT i %- A ML A KA T 2k 1 2.032017422 LA
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K %A i 2 A ESSE S log,( £ 4 3) B
Ighg2b PI3K/AKT # % %k %49 G2b 3.496707571 A
Osmr PI3K/AKT @ % B dpsl £ M %4k 2.955433083 EiA
Col6a5 PRBK/AKT @i %6  VIZKRES oS 6.166613349 EA
Ighg2c PIBK/AKT 8% %y B G ¥ %4 y2c 2.777888421 EiA
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Lamel PIBK/AKT i #6  E#4 %G y1 2.283246885 EiA
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Abstract Previous studies have shown that prolamin from cooked foxtail millet (PCFM) can effectively improve glucose
metabolism disturbances in high—fat diet and streptozotocin—induced diabetic mice. The current study aimed to investigate
the molecular mechanism by which PCFM enhances glucose metabolism, focusing on liver transcriptomics. The results
showed that, compared to the control group, the livers of mice treated with PCFM exhibited significant up-regulation of
1 758 differentially expressed genes and down-regulation of 198 genes. KEGG functional annotation analysis revealed that
these genes were associated with pathways related to lipid and carbohydrate metabolism. Furthermore, the KEGG pathway
enrichment analysis highlighted the phosphoinositide-3 kinase (PI3K)/protein kinase B (AKT) signaling pathway as the
most significantly enriched pathway involved in glucose metabolism, with 27 genes up-regulated and one down-regulated
after PCFM intervention. This study aims to elucidate the molecular mechanisms underlying the hypoglycemic effects of
PCFM and provide a foundation for the development of functional foods targeting hypoglycemia.

Keywords foxtail millet; prolamin; transcriptome; differential gene; PI3K/AKT signaling pathway



