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Abstract: Both raw and cooked millet prolamin (RFMP and CFMP) exhibited significant functions in improving glucose

metabolism. Compared to RFMP, the protein quality of CFMP significantly decreased. Therefore, RFMP was more

valuable as a potential food-derived hypoglycemic functional substance. In order to study the effects of RFMP on the

intestinal flora and liver of type 2 diabetes (T2D) mice, C57BL/6] mice were used as the objects, and T2D models were

established by high-fat diet combined with streptozotocin. The T2D mice were continuously intervened with RFMP for five

weeks. Subsequently, 16S rRNA sequencing and transcriptomics technology were employed to analyze the composition of

the gut microbiota and liver gene expression, respectively. The results showed that RFMP could improve glucose

metabolism by alleviating the intestinal flora disorder induced by diabetes. At the genus level, RFMP intervention

significantly increased the abundance of Lactobacillus, norank f Muribaculaceae, and Lachnospiraceae NK4A136_group

in T2D mice. Liver transcriptome results showed that the intervention of RFMP upregulated the expression levels of Fgf21,

Duspl, Rasgrpl, and Hk3, while downregulated the expression level of Pckl, which were the key genes for regulating

glucose metabolism. This study elucidated the mechanism of improving glucose metabolism with RFMP, providing a

theoretical basis for the development of functional FMP product.
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FRITsE /K NP AR T RO B RS
FIHRAE, IFTE 4 °C Y PR itsied; IR 1REH(10% keal,
D124507) F1 5 5 1 BF (60% keal, D12492) & [F]
Research Diets 23 #] ; M C57BL/6J /N L (4 Ji i,
SPF 2%, 20 =1 g) Jbat4iim F)1esL5s shiHoR A TR
INTE], PFRTIES SCXK(T) 2019-0010, FIUAARTE 20+
1 g, TEEEMR B FEEREE (2251 °C, 55%+£5% /%)
w R 3% 5 B IR AR B R ( Streptozocin, STZ) ES
Sigma Aldrich 2\ F]; 6~8 kDa #{ B8 73T i T 43
IR AR A BR S F; Omega FERIZH DNA il
PR E 3L E Omega &Y H AR L FH]; TRIzol™
L RNA F2EGRFR A2 SuperScript™ XUEE cDNA 5k,
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ErUt P TEE A DNA s, SR A0
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FEL PR 6 I3 R 2l 5E 3% . 3dad PCR 54 338F
( 5-ACTCCTACGGGAGGCAGCAG-3') 5 806R
( 5-GGACTACHVGGGTWTCTAAT-3") #1 [ii] 4 34
V3-V4 FHAE X . FH 2% BB FE & FR Kk 112 PCR
7=, R AxyPrep DNA % f $E BG5St 47 4k
1k, FH Tris-HCI YREEERS, it 2% DI EEE R .
VKA IS B BERS UK TP TAE ZZ bl . HEERE
LUK &8 100 V LR R i247 30 min. R )5 KR
Quanti FluorTM-ST Z&)GE i R Ge % PCR F=4itf7
R, BAPIRINT: 5 I|<TE S pibh
Fé QuantiFluor™-ST dsDNA FRHENS,, [F) A F B )
PCR 774 . HX 100 pL QuantiFluor™-ST dsDNA %
BE, 4350 5 R S FTRR HE & SE AR ER AT, i AR
96 FLAR, BEVCIFT 5 min. JA SMUERIF TR, B I
KICUEAN 480 nm, BT 520 nm, REFLARIK
ARIMFE SIS AR, T A shA BbniEth I3

FEMHE . FIH Tlumina 25 7 19 Miseq PE300 &
AT o XA P E Jei QUIME HE1 75T L
A ARG A LA AR T B B BE SR, {3 UPARSE
WS 97% AU /K- OTU, =2 S5 {d FHAZ B A K
PEIT R (RDP) #7751 50 SRR .

1.2.4 JHWE RNA #ilif& =75 3CHk [22] iY77, BUHT
AT LH S UREAS T TR AR A, 3 R R e U A
FEIAIR, FeRL 2= T0 RNA BEIES.CAE . IA 1 mL
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PEZER B 4 °C 4 FLL 12000xg B5.0> 5 min, %
¥ W B, I 200 uL &4)5, IR5] 15 s, EiEH
‘B 3 min 5 [FSFE0 15 ming WedE )2 /KAEE BT
o A 0.5 EFHTE RN EE, IR51)5 T—20 °C
B 30 min, 4 °C. 12000xg &.0> 10 min, 7] WL JE 4
OULTE. 3 B, I 1 mL Ti¥8 75% ZBEBESTT
TE, B0 5 min, EEVEEPIIK . A 30 pL B2k
AR ULTE o A B E 43 Y606 B T -2 RNA 19
W FNAEE (ODyg 1/ODogo nm T T 1.8~2.2), HAA
IR JH 2 pL AB oK L2k . B 2 pL 42
B B RNA B, 323 ODbgo i FiT ODogy i 2XMH,
OD» 1m/ODog0 nm ELAEAE 1.8~2.0 JLHE I UEH] RNA
gl . RIS HCH] 1% BUIBBEGERS, I AAZ IR Y},
B 1 pg RNA, FREJS 110 V EELPK 20 min, il 300
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Agilent 5300 43HTAL, #5144 A 2 A= sl UK S o 3R
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g SR LR I () LU XTES RHA T BT B P, S22 a5
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il log2 (22 4550 B 1og2(FC) =2, i 14 AN [F) £ [8]
P22 FRIARLIN . BT KEGG $s Xt 22 5 3L Rk
ATIE S S HT . E R TE P<0.05, BINAE2E 5
FORFEN P IR 2R KEGG i

2 HRE5SMH
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Effects of raw foxtail millet prolamin on gut microbial composition in diabetic mice
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Fig.2 Effects of raw foxtail millet prolamin on the § diversity
of gut microbial diversity in diabetic mice
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BE—2HT1T . BRSO g iE s I RE
FXTEEA . KT B, /NRIBE A T
Firmicutes FIIERFT 16 ] (Deferribacteres ) 7K & 4=
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bacillaceae. Muribaculaceae FI%- 85 VK QBB (Prevo-
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/INAEEIR TR T 155, Lachnospiraceae AH X =2 JE 458
Model £H 2 2 F[%, Lactobacillaceae . Muribaculaceae
F Prevotellaceae 7K 348 Model 2H 23 F+(E 3b).,
FE J& /K L, Model 41 1Y) Lactobacillus . norank f
Muribaculaceae 1 Lachnospiraceae NK4A136_gro-
up ¢ Control 20 i 3 R, A=/ NKEEE R A T HUS,
VI b =R EAXT S Model 4023 EFA-(E] 3¢).

Fil LDA 53 B # WA 2H AP IE B A TR (1 4) .
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Fig.3 Effects of raw foxtail millet prolamin on mean
proportion of differential microbiota at phylum,
class, and genus level in diabetic mice
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