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Introduction: Compared to other poultry, geese are more resistant to adverse environmental factors, so they
are less likely to get sick. Geese are fast-growing poultry, and they are easy to raise. Due to the importance of
goose meat due to its high calorie content compared to the meat of other poultry species and its high palatability,
as well as its resistance to many diseases, it is necessary to raise this bird on an economic scale. In industrial
goose breeding, there arises a need to develop strains tailored for specific purposes such as meat, egg, and dual-
purpose. This allows breeders to align breeding objectives with associated costs and optimize productivity for
the industry's requirements. Consequently, the economic coefficients of breeding, coupled with the relative
selection of products, necessitate consideration in four primary aspects: achieving high weight gain, reducing the
food conversion ratio, increasing the egg count, and enhancing egg fertility. It is crucial to acknowledge the
negative correlation coefficient with the egg production trait within the realms of management and breeding
sciences. This is because an improvement in one trait may inversely impact the values of another trait. Among
the effective strategies in breeding, the selection is based on genetic markers that lead to the reduction of the
generation gap and increase in production. Due to the ever-increasing growth of the population, a lot of effort is
needed to overcome unfavorable environmental conditions, including biological and non-biological factors, and
to increase the quantity and quality of the product. In recent years, many advances have been made in the field of
molecular biology and biotechnology, which has provided a powerful tool for the genetic study of animals.
Considering that the growth hormone gene (GH indicator) is one of the candidate genes for various traits,
especially weight gain, but it has not been used in goose breeding programs so far. Therefore, in order to
determine the contribution of this gene in goose breeding, its relationship with the weight gain trait of chickens
should be determined, which is actually the purpose of designing and implementing this study.

Materials and Methods: In order to implement this research, 300 gosling hatched from eggs of Malekan
research station geese and reared for 5 months. The hatched goose chicks were kept and fed according to
breeding standards Gosling weighted monthly and blood samples was collected from them in vacuum tubes
containing EDTA at end of raising period. Genomic DNA was extracted by Pronase procedure. A
spectrophotometer was used to determine the quality of the extracted DNA, and for this purpose, a wavelength of
260 nm was used to determine the amount and concentration of DNA, and a wavelength ratio of 260/280 was
used to determine the purity and quality of the extracted DNA. Amplification of the desired region from exon 2
of the growth hormone gene was done by thermocycler using the designed primers GH-G F and GH-G R to
amplify 162 base pairs. 2% agarose gel with ethidium bromide staining was used to identify PCR products. The
SSCP technique was used to determine the genotypes of the growth hormone gene. Denatured SSCP products
was electrophoresed on 10% polyacrylamide gel and stained by silver nitrate. Effects of GH gene on growth
performance were analyzed by SPSS software version 23 in CRD design.
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Results and Discussion: Genotypes pattern of 1, 2 and 3 were recognized. Frequencies of 1, 2 and 3 patterns
resulted 48.15, 44.44 and 7.15 percent, respectively. Results indicated that GH genotypes affected live weight of
gosling in 1 and 2 month of age, the 3th pattern had heavier live weight in these periods. Despite of heavier live
weight in pattern 3, for months of 3, 4 and 5 no significant differences observed among them. Low frequency of
pattern 3, that affected live weight in gosling, can be increased in study population in favor of this pattern. The
results of this research showed that the growth hormone gene and especially exon 2 of this gene can be
considered as a genetic marker in the selection of geese for the weight gain trait.

Conclusion: Given the considerable importance of the economic coefficient of egg production in geese,
which outweighs the emphasis on increasing the weight of breeding geese, and considering that the economic
activities of the station align more closely with augmenting the number of chicks produced per breeding goose,
the observed negative correlation between egg production and weight gain in geese suggests a lower prevalence
of the effective genotype influencing the weight gain of geese in this station. The selection focus at Malekan
station has predominantly aimed at enhancing the egg laying rate, in stark contrast to the growth rate of geese.
Consequently, this deliberate selection has led to an increase in the frequency of the effective genotype
impacting egg laying and concurrently a reduction in the frequency of genotypes influencing the weight gain of
goose chicks.
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2- Marker-Assisted Selection (MAS)
3- Eosinophilic granulocytes



A0V cog sojle (339 Gl Bl 2 oy (90398 (35 ol T (LS (i y5 ol

Ty ilien (g LRl pogadar g ilisee Clio (gl K1
13wl oanis 03y )84 jle oalp Mol slaasl y jo St
o L ol Ll anl SLe g 5 0 ool e 0l >
Sloolawl ¢ ylue oyl 53 .00, 5 ez i Land g 59 ili8l
9 42B 0 @yl Caards (6)glBun ohigt 9 (nh slais)ld
o #dly ) &S Cuwl ax g LS (gol5 Pl slaan s ials
A8l 385 ol sl g (b
g 9 190
P SlopS jl argr e Tev ol ajle x> and sl
Sl dnge WS i Gl Clided ol e a5
= W) 4}.).;) 9 d)L\{K: u.w)s).: .))IJ.)LM‘ uuL»l » 04ud @).95
=S 59 63l a3l Cygmod ooy Lb 50 b ojlous cuas
S ()39 A Lajle s g ols iy bS5l g 38
Pl il @S oo dojs LRl B9y 3 08 Sy odnlie)
(09 sLisil 5| 6,59 ls cas) EDTA (sobs Mo cos slaaly)
oK_.\i’.iln)’i A et lrdsaed (o586 | L (85 Cjao
DNA zlywl loj b o5 ol ds o =Y+ j55,8 10 5 ol Jaltie
STIEINNY
Gillas o5 iy,Sn 1+ 3l o5 slotises | DNA gl e
w3l 5l oolazul L 4 (Bailes et al., 2007) o, Kon 9 bl 59,
&l el DNA i (g 285 ol 5 58 & 5l
S ostaie ol (gl &8 00,5 oolaiw] jiogud g Sl olSiwd 1 o
DNA ¢S 5 ool liee cpusd slp YO IYA clazse Jobo
05 Y 093315 A 0ye e Al 1SS 0 S eolatwl e gl sl
sla S5lel 5l oslinl U g JSologe i olKiws bawgs by 90,90
ps35 31 Y 535l l3le 3 busgs GH-G R 5 GH-G F o sk
Clin VPV LS5 elyy XM_005021748.1 s 205 ojlacd L 5
35 Oyge p; Jg bk
GH-GF5-GTCGTGGTTTTCTCCTCTC - 3'
GH-G R5- AACTCTTTGTACGTCTCTGC -3
Tl s 3 L Silel Jlail (glas 385 (st politens
Ty A puly (sl 4l ¥O ctedy oL5 ol 45 )3 A0) 45 >
VY g LaS5lel ¥ Jlasl ol asl Yo Gtety 3,5 ilo as )3 0F
P DNA 6, 553 %le a6l 456 ¥ Gaeasy 3,5 ol a5
STy 9 See YO slmpe 5 57 ISuLsge s oS

2- Gradient

3- Denaturation
4- Annealing

5- Extension

6- Thermo cycler

msomas (Chang et al., 2012) (5,555 09,5 .l a4l
plosl ) 43y Ggeyen (0] S9) 2 Sk S gy p B A8)S
LS 43S 55 sete (395751 (o 9y = cnlpls e
Ogs9p JSbz flanled puei |y o) 3 35290 o JSSi
(Chang et al., 2012) s 5 Jroa g5 lao g5y yo 1)
e L CB169T asli )3 igs 45 145,5 aseie 5 adllas
@lLaS)l & Cul bl ) 6590k el Gl 2S1us 5 ()l
2 Sria $)nb ol e 9 659k e S CC gl L
eS| C3700T slKyls 15 peiman 5 Aiads CT | dugli
bloe TT L awglio )3 (gl )90k ploj e )b CC

L dglio 3 JLE Ad) (y90y9m ()] pogad )3 (o8 Sl
&S cplopsds o (Zhan and Yang, 2005) o)l 5939 &0 5 S3)l
30098 0 ISz b b5 ) > (Sl e Slatp lllas
S gp 48 ol de g Loyl ageg b iy 3 Sles g 03
Lajle sl 53 43 igasgn s obs) sl (Seislgised
Dgd oo 455 cpl 30 350990 238 wulal adllas Blo 4S04 259
Iy guoviluw ELISA j5g, (Chen et al., 2022) | )lSen o oy
4 055,5 dbul ajle slowdls jd ud) ygeyen clale s (ly
sbadsges )3 Ay (ygeygn Cale )3 GgliS Sge psboey Ay
Ay et |y (So5aden b cilisee sy 55 Lajle Lawdly
g Jalis sido o] pudgslio g 1) o] aslllas (s cnlply

gl g JS 3 Syl g gy bl 1) (g0y9m (Silsen
s yan La ol CDS Jlgs sl g 2o yd AV/YA 4 VW/OF (s
(Zhao et al., 20118) cowl 04355 Jobs 0o )> A3/2 4 AV/F
s lil dae id wdigh A 4l o 1) SNP slaw padse ol
Yeoo pm glilan dae g oyl Al 40 g A5gilSe Vere
5 95 At oS Cal i 3 cpl didges ()15 A55S o
5,15 5559 SNP yaulio Y/A 3505 13 40 poi 43 4 dad o Lt
odb 03 STy Jigr iy awgie jsbody glS g3 Ve o )3 oS
{(Nachman, 2001) ¢l

sl (3j Jo-bo sl 5Ls 0y hg—y92 0] 5> 01955
LSNP plai g sl oo ol5gS 505 (19551 Sl 45 (5905
b 09351 ol 4570515 S8 Y (99351 (59 028 aiS
laax 45" (Dong et al., 2010) s o e S Oledlas
PCR- jl odliial Ly " lagalan 3155 Jle 035 (ygmp9m 5 (MSbiz
&)lme 20lg3 e a5 ((Zhang et al., 2014) sl cavday SSCP
25518 5 alp plo a8 Ggeyen ()] lamelie adllas
slogj il S (GH L) 43 (gey9n 0 o (ol 4 4257 L 1Y

1- Huoyan



VoY limn) B oslois IO ol oyl oold pole Gledpgls 4 pis  DOY

Yij = p+ GHj + eijj
)Jl 2GHJ (Cuxo> uai)Lw Hu 4).‘&4. .))9.& ‘))Slo& .YU ‘Ul ) LY
ol ptolag] slbs ool 31 E] g dlols cusgrf b

J Gam aob an oSl Jlasl (slod (e (s psliaton

J5 89y 2 0d ST Y suae g 13,5 eolawwl Gradient PCR
el 0,8 5089580l celin 3 Caads g Voo LY 5]
() JSei) Lo S5l Jlasl slod (s (sl ()l o 31 Jool>
L oS bl o oS ol sy 0F Jlasl caslio (glos oS oly ol

Gl iz VY Jsboay jlas 550 4l 1S5 lire oy il
-\-‘3)§.: odalie bod L‘).g.‘ 5 d:..»b&lj b G5 zun

489+501
404
33

147
110+111

Yoo MOCly oo lo VD PCR 1X 5L jloily (cloyas;
Taq soly ) o550 o 5l Jgessey Vo ANTPS Lglco Jgog,See
O yg—o (00 gl 5wl DNA £,55U Yo DNA Polymerase
Loy ¥ 55T J5 5/ PCR @Y game Laus il caa .cd)S
Slocig e lp )5 odlital wleg poaasl (5300l
g ySao gy &5 133,5 o3lil SSCP CSuiS5 51 b (ysmys0 (o5
VO aody SSCP 8L 4 5dgySie Ve b ot ST Y guas
s pawdy o g 0 030 )8 31,5 Sle a0 A0 (glod p> adds
J5 595 )= SSCP ¥y ame A 540 )8 Jite gy 59y )—
5989 g VO L g caelio V8 oot doys Vo auaM ST L
b (5l S5y 0y85 Ol b g o
odliiul Sl a2 g i b 4d) iger92 0 slagesss bLS)
ol JolS 2o B 55 5 VY a5 SPSS (513l 5 it |
23,8 s g w328 5 s)lel Jao

ol b Sl o0limal b lE 05) (ygey9m F 31 (s5b i VY sk s - Y S
Figure 1- Amplification of 162 bp fragment of goose growth hormone gene using thermal gradient

G ol Y 5V ) oSl Slgl,8 .05 4B )S L > SSCP
O g 88l5 00,8 ol oy YIFY o FE/FY FAND ey
95 03 39290 lagyine plos ol 45 55,8 (gl oIS joboas
PCR-SSCP 55, b SNP VY S 341 51 gyl JIs¥ 5 oais'as
2 o Sl a5 b L @l S plelis Gl
5 0% iy Eyo ) o Sodged 4 Cund SIE AS) (ygey9m
GmS Ao g Canl 00335 gl Golyie (gl g 4l p bies
LUsd 5l gl Saladbrs L3 Cypoiy 15, (y90y5m (o 45 13,5
05 o cblis el oyl 45 03,5 e clibbre Su5jskd
2ol Sl 3 Ses BB jlej cnl o5 amd o L5 055 (90)90
Sil pgb ool 5 0D (Al LB S g 009 okee sl
(Zhao et al., lLSen g o315 (Wong et al., 2004) .S

SIS L8 1, gagm 55 ¥ 09351 1y LT Jeer 2011D)

Cage oM )STl J5 YL colus g By argi
Lt o1 J5] (sladiges LIS plSia )3 iS5 cons | el
so)3 Ve 1M STk 5 g9 2 00 S5 Y oo I o3l
JoB Y JSCh 0 a8 005 5y080,iSdl g VO 5 Cels V8 dody
05 Y 5551 iS5 33,5 o os0lin o 855 en bl iy
s 69y 3145 L sl 485 Ojpp0 w34 S8 A8 (gey90
L) iss 55 ool 590 (sla S5l g NCBI colus 1 3¢50
D3)5 iS5 (g3l i VY sk ) 0
95 2 SSCP (ag) sialejl 3,90 (sladigas 4’ iSG jl uy
1) SSCP 51 Jols ¥ guamo 59Ul ¥ S5 03,8 plocl bl
VE Sdedss 48 A o LS doyd Ve oM ST L U5 59y 2
ol 63 (50l 0,8 Sy by o )l35,L g YO L el
b ge S dw 3855 ol )0 )5 0 odalie aS AgS lar
S5 5l Jrols slacig; olguedn a8 dol Cunsas cglise



BOY  cog sojle (339 Gl 1 2 by (90398 (35 ol 1T (3L (i y5 ol

alS ol 0 S5 ga Ll 1A il 48§ g caliseo
Lol slass (ilS g 0351 g b5 (55 (sloolSle 1o 9 (Slisdos
Al ged (@3 1593 (i5) sgSl

e

e

- 4

05 oo ¥ 09351 sl g 939 (5955 595 N+ sl & Koges
Jlo Jsbo )3 & (pl 4 dog L bidged (Byme gl g b I 9
lio gl bajle Clal GlSle 1 Cliing oS cyllsd sl

& by 9eyem oF 5l 3k s VPV aadad ond iS5 Y guae Y S
Figure 2- Amplified products of 162 bp fragment of goose growth hormone gene

Pattern 1 Pattern 2 Pattern 3

S 43y Ggersn o5 31 5 3,90 4 (1 SSCP I Juols (slagSUl =¥ JS
Figure 3- Patterns resulting from SSCP for the target region of the goose growth hormone gene

bLs,l (Ao et al., 2006) ,LSen 5 o351 colidss ams jil38l
0is L LY eyl sl > Rhine ol jle s 55550 (slSNP
(Feng et l)lSan o K3 0 L I gime adY lao ¢ o
2 Logye dliy 55055 (lie 9 5S35 Gl > o b £
A5) Oyorgh 0F 3 d9rge (B2 m b o0y el LLS)
390 03505 a3y Aoy G Jlass ] o 53 ()l me bl lajle
A3 o L pad ol (sly ouds &3l ol J(Zhao et al., 2011b)
Al 0355 (yjg e cppde b pow (9l oS &S

ol edal canddy (b (clavgSl 1 odlaul b il g 4350

Jsine g3 5 Jgl (slmele )3 0155 (339 = i L oS o>
OteS ) (5955 9 g Jol ele )3 (P<+/+0) il s
90 L gyl mime gl &S cuwl odly olatdl 08 4y 1) 055 (59
039 Oy GHIS Y a5l 698U g dmd e (LS 103 i)
g b () Joio) adlioe cuslio Sle )9 sl o5 ABb s 03
i el oo JBlus )5 Caner > iy cnl Slol & ol &
e pial38 9 0L cal olol o slajle Qesl e o jlas
b 8l Uye slajle gy sl solime Bl o0 o0 al (S158
s (gl nali8l e gl olo )3 ool sty glis 4yt L &S



123 RNCIS S P PR T RV ESEN JO] BN KPS T PP Y TP VR S a Ta )

039 Oy G Y a5l o5« Jols slagSIl oy )l ixe
S50 i) 90 4y Canns (Joub JBB 59 M oS MLy o 0
iali3l clmodls j ealiwl Ly wily,lg 5JUT ol ools L5 545
ool o 2l &S sl 0oy L Calisee sl o (San 39
(Zhao et al., 20110) ol 039 glite wyp dy50 (slajle o5
g gmed S il o) e calisee Slalllas | Jobs ol Y

Al 4l 35U adlae (gl sine

oS a8 il Ly gy Jol ole ailon 5 (PS+/-0)
3 il 3,50 0355 5 (sl & 313 Mol g > lgise
9 w95 Ol Sl 3 0d oy slada g CLl Y @8
9 Sl Gig Rl case Cumex > ol Slgld 3l
IRPYIRVAPES
Slacasss ;5L @5 e oanlie ) i 3 & 655 len
sboolo 13 (B9 Sl 055 (g 2 A8y (90)92 0F Y 0955
SBMS 392 o] o) sl (g el ot Jlo tme gy 9 Yoy et

(P5) 318 2g2 0355 iy 2 48y Gpaisn 33 ¥ 093] Slaiss wsb =Y Jgae
Table 1- The effect of exon 2 genotypes of the growth hormone gene on live weight of goose chicks (g)

D) Slass Sin ¥ i’ Siss e i WY sy V0
Genotype ~ Number 30 days 60 days 90 days 120 days 150 days
;‘f:s” 1 117 745.09+54.95 1624.73+299.61° 2477.97+288.96 3246.13+378.54 3321.17+398.89
attern
;;tstf ; 1 108 996.28+150.80° 1688.94+206.26° 2488.80+275.10 3260.32+360.38 3328.73+400.39
r
;;::J ; 1 18 1036.33+321.82% 1810.78+265.372 2561.24+279.17 3355.23+365.72 3424.10+186.89
r
_T_K téT 248 996.96+245.65 1742.75+249.55 2488.95+279.45 3360.52+366.09 3327.71+385.56
ota
P o) 0.031 0.050 0.795 0.798 0.820
P value

Asbign 10 g 5 no SHB sl aliia b By b gt o Sk

The average of each column with different letters has a significant difference at the 0.05 level.
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