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Abstract: The aim of this study was to investigate the effects of dietary methionine on the regen-
eration performance of goose down, serum indexes and the expression of genes related to cysteine
and methionine metabolic pathways in Hortobagy goose (Goosebag goose). One hundred and
twenty eight 150-day-old healthy Hortobagy geese were selected and randomly divided into 4
groups after epilation. Four replicates for each group, and 8 geese for each replicate. Geese in the
4 groups were fed diets with additional methionine levels of 0, 0.28%, 0.56% and 0.84%, re-
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spectively., The formal experimental period was 42 days. The data of goose down such as the
thousand plush weight,velvet length, serum biochemical indicators, growth factors and antioxi-
dant factors levels were measured, and the expression levels of genes related to cysteine and me-
thionine metabolism pathways were determined by RT-qPCR. The results showed as the follow-
ing: 1) There was no significant difference in the TP, ALB,BUN, TG, HDL and LDL levels in se-
rum among different groups (P>>0.05). At the same time, with the increase of dietary methio-
nine concentration, the growth factor (IGF-1), prolactin(PRL) and the glutathione (GSH-Px)
levels in serum were also significantly increased(P<C0. 05), but when the methionine level added
to 0. 84 %, the concentration of the above factors reduced. 2) Supplementation of methionine in
diet could significantly increase the thousand down weight and velvet length of back (P<C0.05),
and promote the regeneration of down, but there was no significant difference in the yield of down
among the different methionine supplementation groups(P>>0.05). 3) The results of RT-qPCR
showed that, with the methionine addition, the mRNA expression of MAT1A gene in cysteine
and methionine metabolism pathway decreased significantly (P<C0.05), and the expression of
ACHY mRNA extremely significantly decreased in the 0. 28 % methionine supplementation group
(P<C0.01). The results indicate that suitable concentration of methionine in diet can promote the
secretion of IGF-1 and PRL growth factors and antioxidant factors in goose. It can also signifi-
cantly increase the thousand plush weight and velvet length of back, reduce the mRNA expres-
sion of the MATI1A and ACHY genes in cysteine and methionine metabolism pathways and pro-
mote the regeneration of the down feather, and the suitable total addition level is 0. 55%-0. 83 %.
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Table 1  Basic diet compositions and main nutrient levels

%

i H Ttem
J5 Bl Ingredient

% £ Content

E K Corn 64.98
iz fk. %K Puffed soybean meal 15. 42
B 45wk Alfalfa meal 5. 00
/NFZ %k Wheat bran 10. 00

K &= Soybean oil 1
f1 %= 2 Lysine 0
952 R Threonine 0
£1 %5 Limestone 0.68
WElE & 55 CaHPO, 0
£k NaCl 0
iRk} Premix"” 0. 60

&1t Total 100. 00
# F7 /K Nutritient level”

M M it Crude protein 14. 00
R e ME 11.77
4E Calcium 0. 60

A %W Available phosphorus 0.30

¥ Zinc 31.68
HE A R Methionine 0.27

WA Lysine 0.74

2 Bk e iR Cysteine 0.54

758 2 Threonine 0.55

{6, % R Tryptophan 0.18

HLZF 4 Crude fiber 3. 88

VRTINS i E A 200 000 TU; 442 2 D, 45 000 1U;
YiE R E 400 TU; 4E2E % By 25 mg; 42k % B, 120 mg; 42k
F B; 50 mg; £ B 0.25 mg; MR 15.0 meg; EW R
2.0 mg; AALNEHH 8. 0 mgs Bk 2.0 ¢34 0.30 g34f 2.3 g;ilf
3.3 mg; 45 10% ;8% 3.3 ;4 16%.7. ME Rl fifH. L&
99 S E

V. Per kilogram of premix containing: Vitamin A 200 000 1U;
Vitamin D; 45 000 IU; Vitamin E 400 1U; Vitamin B, 25 mg;
Vitamin B, 120 mg; Vitamin B; 50 mg; Vitamin B, 0. 25 mg;
folic acid 15. 0 mg; biotin 2. 0 mg; choline chloride 8. 0 mg; iron
2.0 g;copper 0. 30 g; manganese 2. 3 g; selenium 3. 3 mg; cal-
cium 10% ; phosphorus 3. 3% ; salt 16%. ». ME is the calcu-

lated value, the others are the measured values
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Table 2 Primers for quantitative real-time PCR

BIR7 B2 i 1P F51(5'—>3") hBER/N/bp Ten/°C
Primer name Primer sequence Product length

MATIA-F GGATCGTGTAATTCAAGCTGT 102 60
MATIA-R CCCTGAGGTCCTCCAATAAC

AHCY-F CAGATTGAGCTGTGGACGA 121 60
AHCY-R ACTTTGTCAGCTTCACGCA

NZ ACTB-F CCATTGGCAATGAGAGGTTC 79 60

W% ACTB-R

TGGATACCGCAGGACTCCATA

10 5,60 “CiR k KIEAH 30 s, 3 40 DMFER,
1.2.6 HdEgit ot w5 i A5 Bods O EX-
CEL 2010 #f5¢ A, H] SPSS 20. 0 H1#Y One
ANOVA B 3t 47 J5 22 70 . SSR ik 47 2 5 Lk
BB P B R AR 227 R

qRT-PCR GG 25 43 R ) 270 20 it A
AR X R i . H P, ACt= Ctygum — Cliysum s
AACt = ACtuwpups — ACtymups; X F 15 &
2o e
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Table 3 Effects of methionine in diet on the goose down quality of 42-day regeneration

9 3 Toyid /g MR /mm J P A B/ mm WP/ mm P HPE K/ mm
ZH TS
o Thousand Velvet length Velvet length Velvet Average
rou

P plush weight of abdomen of chest length of back velvet length
M1 1.774+0. 21" 24.8541.58 28.9142.38 24.4941.97" 25.70+1. 05"
M2 2.18+0. 34* 26.1242. 36 31.934+1.74 27.1840.93* 28.4140. 39"
M3 2.26+0.19° 26.3441. 87 30.5943. 04 26.77+1.76* 28.3540. 99°
M4 2.2240.57" 24.1344.10 30. 7042. 26 26.3342.63" 27.25+1. 90°

JRAR/NE FHRER A R 22 5 B2 (P<C0. 05) s B AR PR R BT AR IC % m 22 7 A B35 (P>0. 05) . TR

In the same column, the data with different lowercase letter superscripts show significant difference (P<C0. 05) ; the data with

the same letter or no letter superscript show no significant difference(P>>0. 05). The same as the following tables
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Table 4 Effects of methionine in diet on serum biochemical indexes in geese

4151 MERA/ HER/ PRE IR/ =/ mEENRER/ R ERER/
Group (g« L7 TP (g+ L") ALB (mmol+ L™") BUN (mmol+ L") TG (mmol+ L") HDL (mmol+L™") LDL
M1 37.53+3.53  11.15+1.99 0.35+0.13 0.6940.09 2.13+0.66 1.36+0. 27
M2 36.12+2.16  10.44=+1.05 0.38%+0.03 0.6040.12 2.1140. 38 1.2940. 20
M3 35.31+4.87  10.03=+1.64 0.35+0. 10 0.5640.11 1.95+0. 40 1.24+0.19
M4 31.91+3.04  10.26=+1.66 0.33+0.11 0.5740. 10 1.90+0. 40 1.18+0. 14
x5 ARBEBWBMBTRRKFEMRELERNOZ 0
Table S Effects of methionine in diet on serum hormone levels and antioxidant parameters in geese
2 531) AR/ fReAERKET/ EFLR/ BEAC LR, AT R A Y/
Group (ng + mL™ ') GH (ng « mL ") IGF-1 (ng « mL.™ ') PRL (U+mL") SOD (U + mL7")GSH-Px
M1 67.28+7.50 20.03=£2. 30" 113.11+£12. 71" 21.52+2.90 68. 00 7. 46"
M2 67.60+E7.11 20. 80+2. 56" 112.64+13.91° 22.90+2. 64 318.27426. 08"
M3 89.31+5.72 29.66+2.79° 172.86+7. 42° 29.60+2.45 251.314£27.39°
M4 80.55+7.01 23.7842.27" 97.5049. 50" 25.19+2.65 95. 08£9. 04"
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Fig. 2 The effects of methionine in diet on the expression of MAT1A and AHCY mRNA in cysteine and methionine metabolism

pathways of geese
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