[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

-~

\oF VF e i IYF ojladd /o3l Jlo sob> Slidss (slowing sy

" zusﬁ M&O"

$) rb i 9 (6559UiS pole o1
o S sleuingy

] 33 995 Slowdl 43 S ;9lud 3151 DNA ;1 oaliinw! U Cominr cyomtd 1S

£ ) \l . s~ 7
2RO 515 5 Sl b w350l ] ¢ o ) e

) oy oy OB ol pole 09,8 )l puwlids,lS Az gal il -
(a.javanmard @tabrizu.ac.ir : Jgguw s s) 31 i olKusld ¢ 659l 04l ¢ cold pole 05,5 Hbokuwl —Y
5% oSl ad)'”Li‘S oSl ‘Ls"b Fﬁk‘ o,; bl =Y
RS olKuisly ‘L;)'”LI'S 00y ‘@I" psl.c 05; Sbobow! -¥
AAERYC2A RIS OO T A SRV VAT R PR A
VEY B VOF rasias

bgmne 05

(O o QBT Sy by & igye 9 ol (385 gy 4 (alitud idusS 5 3 ale I Jal Sl (g )3 0jgyel (BB g dedie
Cami> O ey Gl owle Gl floim o5 glawdly > ol s .)l)‘i GDNA 1,581 sl o wols (oolaidl cuenl 4l
oS & 32 (i Copir e Sl Gagh jl Ban gt iy Cawl 0B (Byme (LI Jhd 3 g Sl sladisS g laply > (el
P92 el Gy o9 Slawsdly 3 jglid i Sljl SDNA

PV S e e |y (Sain b S il (0590 45 odle 3 W Jold alojl las VY bl cggenme 3 diwly opl :laujs,, 9 a!,.o
P s g fl?d] W ilwleien o3l ) d)‘i\_f)-\:w 099y 51 o3l b odle (sl ¢ 3aios anldl ,d 5 Llsesl (ke J5S) 5 3 ¥ g oyl e
by S A laole 5> pimen oAb (A Gl )3 Culbge (adld lpisd duome (Jod 4 Sl pae AB)S S anb (St pdyme
Jolssie (caialojl (sl Josdlygiws 1 osliiwl b CAIDNA sl osle 5 (98 (sloawdly (gilolin 1 s ddlaio i odliin] twnlinl (gly (B,S giguw
S oslal b e (b (sloyess (iSly A8 (b Y 9 X pgjee9,8" )3 sitme (rfskeal 0 wlel 2 il (LTI S5 g0 39290
5 (g3lodingg S92 90 3 Ikl (slag b,

2 3L 5 (VP o3l L AMELY 55 3L  WABP (o5l L AMELX (5 L) 5 i 53 b 93 399 sl JoSlge gl tiBL
& Comd |y 65V i DNA clale sl (g0)93 3ol 3 cyiunl (slagy cpiomen 2l olis ) (AWABP (gojlil L AMELX 55 wb) eale oy
Wby ol (LS (elaoygo

3 o3l b o (s 35 A 31 g o 2l b eivlej] b slagin U5 5l Gy J9Sge Coin sl @l (sumslio b 3G a5 4O
3 oomeSS pde Gl awyp d ole ol ST )8 L uls el cund 4 AV g AT /AT oo g (S e (iikel o
58 o3l ((glg i) (ST () 3 5 sl oo i L olile il (slay (98 J ST L g (131> 09 whaes) 45 )3 (00>

[ DOR: 20.1001.1.22518622.1400.12.34.16.3 ]

[ DOI: 10.52547/rap.12.34.156 ]

oy Jlyisar 65,54 (S5 sl & Ll 2 4
Sl S L Wl Rl e
ooy (h9)8 9 s 53 (pde ol (s pS e
Sl 355 ol i Sz S (BT Gl b sl 00bo
w3 8 ap b cov |y Ll 6yglse 5 g el
09)

shn S iz (261 (i Coenl g Llse 503 ]
boaS Wil sopeld )0 i @ty sag)lon ]
Sllg> g5 5l plgien ol iz S g (35 2900x0
(V) 355 oy (S5 Josmo slagslxinbi L

Tolae odas Sl 93 0)lgen (i Sz (e Eone
T2 9 BB (S P & () ey oJgl bl
O g LSS )y ol Sl Gl g e 4 ol 45
Lb wdlaiwl 3y50 DNA (oo, SLis g (3.8 &ijgpd
S B slaghyy Ml dyon ggyde 5 @
dor Sl ore iy el Glp i cladshe
@ b 4 (PasS ljn l xS ase 5 Fwgsial
oune o2ld oty dler Gl xSl e
osa 4k gl Jlasl alilas o)lgen a5 645 o
(VENBNS) 12315 o] pas |, Las Jlas

P Comir o (o2lins slaghy) uge
ool 5l ke by oVlhe ab ol claph

CHDNA 5 (y5sheal s mad 2 35018 (5 LD]1g

Aodlo
ojgatedy dadjl slaph aex Sl ol 5w
hCadS b s g b pgrmen (SVgame o bl
S SN | st > cezan (1)) e W
23 0Pl b g cSpg sl gy My (gl
Mo sl gyalis dbioly pl 50 (¥Y) ol o (S ¢ o
Om¥ Ol Gz b obbdlle)y Wi 4 poxie oS e
L) Wb o Ja)s3 1 ot (o3laiBl Cuoal 5l 355 ou
il wdped o )l sy Ghygn > (Jle Glgie 4
A8 0 Sl el S Al g g pb Wg cle & ool
o 2 eSep g Sl b i I i g ialgs
P oo b cwel e il (135 c )b sy
FErw grmged (9ejen dgzg e nj (M) cwl
WF Galoy w3 e CBsS 5 038 A
ol 3lE Mol lansie 4 Cawis S (V) A8 o
A o i ) SO0 b i oS a3 e 1) ol
SoS dlS oS5 g il Copte 4y &8ly 50 g diles g

(¥ aS
el 0 slagy SSygn oo ) il pogds
55 o Jas 4l sl Slaisay &S losle (slagy sl
Coodl Sy o (hgp 4 lojw CuiSy jolited o
P b s o &S o) YL e


http://dx.doi.org/10.52547/rap.12.34.156
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.16.3
http://rap.sanru.ac.ir/article-1-1210-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.34.16.3 ]

[ DOI: 10.52547/rap.12.34.156 ]

av

scr @S 9 Sy olie e 0yl )] ey e
VF e i IYF ojladd /o3l Jlo sob> Slidss (slowing sy

O G & Ly onds gle gla (i Comin lojon
e Copnir Cppad ST Aiedyl 4l ol Clae g 5,8
95 {¥+) 32 50 0> slowdly 5 AT g 55t CFIDNA
w2 (V1) S (V) b g (ATT) el 5 (V) widwsS (YY)
Cowl oS Dl)o.&v g}”ﬂa L as b 9 dxwgl C)?’S‘
NATAY

@Sy Jsle b o o (AMEL) ookl 5
Ol (i (slapgigeg)S 3 oS Cunl oad clabbre
B > Casl (B9 Mg Jgtee () ol (V) 2 1,8
& Cuwl Gl 5 St (gl 0lo &S oyl il oy (slue
LFN0) ad o JuSis 1y ol jo bbbxe o158 Y
X (owi p9iges)S 93 B S9) 2 (o5 93 Coye 4 5 o
£ bl e Y g X sl ()f adlioe situs Y
sl cleay 05 ol Sl oSty cwl 09T ¥
WS (o0 bl olo g 5 iz 3 &5 (Slite (69898
GBan (V) iled S eolatwl yadg & apld Couin pus sy
DNA oS L ¢ o Gz (i pls gy |
5 oslizel b ol 3 ogd slowdl p3 jelus Sl s
361 PCR K85

W g, 9 dlge
Bivlejl o il Jolpe 5 olis cald Sladss
iz 5 JolS (y95 diges 381 5 Liplges G Jol o8
by (550
g ol lay (Jrordy ool @ 429 b (oS pl
9 5 ooy ¥ <§Z§.m;..\xg’&lmg1 80590 byl
sladises plyear (ld) gl godle 3 ¥ (piomen
Lol s & (6,558 5 Sl JsSUg0 J8 ol Ll
Vo 590 b Sauty il I oolitul b ladiged | Lawwdly (gjlulas
i ploul adds Ve e 4 g i
Ol CoeS 9 CuraS (a9 CIDNA ] 5!
&islesl  Jadlygrwd 5l wlsye cpl plal (gly
L odlitwl gl sl (Y8) U Jeolgbp 939,18
9 S yund PCR plol 51 L8 s DNA gl scwl 5l
Sogige 5l eslazwl L (YF) omal)ﬁw! DNA i
Oygo Sl oliws § hoyd a3 A )BT 5 55589 5l
b )S
L poul . B
sdlie Sl oyp o (b Giagn ol laSlel
5 S eed) (W) ohlSen 5 ki, SYSS
(AMELX: DQ469588.1 5 AMELY: DQ469589.1
Sle oadorlil (o S5le] cusolSy Iy b bl
)J Ldg
sl Sl
5" -CCGCCCAGCAGCCCTTCCAG-3’
(i8S S5kl Jg
5 -ACCTCTGCCTTCAATATTCCCCA-3’

g HY 05 (B Al s Glagby, 9 X & dily
Culls b G s 4 &5 o2l slaghy, LIS
la)lS ad 9 Segi @l 5l W O)le
wolasl DNA o Sigs 5 oslizl (VF00NF)
9 2 e Lis jledlatl 5 Y pgjgeqS
3 Joge GSSS (VW) 23bie Y5 X pgigeS
el b asS Jlin ) Cymix Gl 5 edlil
Sz o glp s oy > (VW) DNA - Jlgs
3 oslizl b (Y+) ZFXIZFY |y 5iskel SRY ailen
() 25l PCR

L dgame a5 (i by )3 5290 DNA ikl 4Js
w3ls V pelis o1 DNA plyis 4y sl o0dd jguame
Uil slite )y qolis ol claad ol (V) Sgd e
cole g g o] jogad 3 jea a5 Aitws il
Cal ) 005 48y Mol a8 Lol )y 393y aslisl
Jud 5loslil b 59,55 sl psmen ol 5l a8
JGsl a8 dad oo 035 s (YA) 2,5 0 i da gl
ol Lite céx bl plo b 4 e Sl ok
ol dylg lakad -yl #Bly )3 .abL o ewdl ;> CFIDNA
Liws (Foreign) o), L 6y sl Jolo plo 53 4
ol orom L Pl o Gl e o > (WY)
el by Sle 5 s ol GuSly 395 5 b Jobe
S o g |y 03 (g gl I

il b cds We Ly,o CHDNA s oyl Jsb
9 b celw g Lu).m o= dog CIDNA (YY) coul
sk 3955 b itual Jsb o CIDNA cbile (g )losy
3 s el (YY) Moo Gal31 ke (93 Gl @ i
oL iy Oladd Dgd o dstial Casyuw 4 Jjlgs Aoy
5 ol Sglise Jlus CIDNA Loy clacdalé S s o
byl 359 lawdly yid (Juo )0 dalad Vevve Gy o
o olo 93 50 ol VBV SLSL iolisl b ol byt
) 3o sl 5> (28 G5l il g €955
Ol 2539 45 (F) 350 259 05 Aul Sl 8 ) edmlie
5k OL@.}J} S o ) uia.a Pl s (5,5 ) Olalad
SiPonsS el 9 S9orgr Sl Jyguwe Cunl (Koo b
V) 85 o S5 1y Jlogs plosly K3 ) 45 a3

ol > (VN =Y r ol ) basye @lie j95e S,
& (WFNANF) a0 ol (GBS loseds (3 oguas
09,5 ;3 CAIDNA 5959 a5 cuily 5439 Slus yd ¢ Jils) yo
@ e BB Db o il luil > &S eale pb e
d929 9 Sl slacS o] cle g Cuns (BuiS sl
il e HEALS e o Sl iy (lBls clbesglis
> )L>L» LY 1dg Jdizo ul.o.n?u AR (P pa> U"l I
bls)l @ 4 o synepitheliochorial Llugs s
929 opr Ol Ple gt GBS 5 O O (eerlime
)'l \) ulmpu L;Q.LC dl.ml.cbl O.;.I u)‘Lo)' C.‘a.m Q\ P9 b)IJJ
L 5,S sl oo clawdly ,3 CHDNA o8l (ol 33
CHDNA jgin s &5 (Y1) ohlSad 5 Loged (b (3
a0, gl 58 job 4 byl ol slowdl o 1,

1- cffDNA


http://dx.doi.org/10.52547/rap.12.34.156
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.16.3
http://rap.sanru.ac.ir/article-1-1210-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOR: 20.1001.1.22518622.1400.12.34.16.3 ]

[ DOI: 10.52547/rap.12.34.156 ]

s w25 9 2l olie du @0l )] (a) o

OA Ol 3 093 slowdly 5 iz ol 3131 DNA Sl oslitl b Copin cyuss Sl
Ssbol Judoei g &y 3o S b (g oddziw la Skl g egldsd > 4

D5 5 5t i 5 5 Iy el ol S g
sy ) Mes 45 2l b Jeslse mls omis
Che b Jobs gl aBly Cois odnlie 5 dle

W dewloee duo 3 A0 Ll

> 5% CFfDNA CudsS g CunoS'

» chialis 5Sle kS 5 e @l pogad
OmS YO EYeng  ondglsuiel DNA cble poas
s 5 DNA zlscwl J5 dsed SOV JS5 .0
[ u...mf 9 B 0 ul*“’ 1) Ml dl.m)la lads dhm:)’b
Cadld Olyposs A VYL /Y o a0 jekay
woladl Sl cond ssaliv eI
AMELY/AMELX
s gl el 5y50 DNA e 1 lisabsl Jga> 51 o
O 45 35 Cl (65089 SUl (lagSll end sanlie
(WYbp 5 3VVp) sleojlul b b g0 (ghls 5 sladlle
olul b Sl o gl odle (slaaley (x> (winen
S sl Slsen Lol dlie gl b &S 54 (VVADP)
Sb g gl ¥ 5 0 Saly a5 sad o lis Jbgy 4 Y
2 ol pepad p Comin Ll 5 03 (5989l
b G oole Couin b Saly plo 4 5 5 Cauin dig0d
A B

olisal plin (o9 o) jSle (Sanle) plin
G S ) JeesSe Vee clile a4 sl
Lgud g0
3o (b 05 Sy el o9

Soly SGIVOLE o 53 5lai 3y90 dddad piSS l
200 Taq Polymerase(Fermentas, Russia) w5l
S OMQCly  Jge9)Sse Yoo ANTP o I Jsog,Se
Bl 9 DNA 5555 8e=1 e+ da ST Lol JpasSis)-
23,5 oalatwl 3 )bl
Alogey oKiwd j3 ad > ¥F ol & PCR il
i)y by L (Techno Thermocycler, Germany)
adol ud did yoly s 3,5 il a0 AF slod cuwlio
g S il sy AF clod) adBd wae 4 DNA
)0 PO gl 4l FO cue a4 DNA ol 4l jwlg
VY lod 5 sl ¥O e & bS5l Jlas] cgs 3l Sl
W0,8 plool (4dBy S o 4 i caps 2 il 4
SO RSS9 5989 5] ool 89
Xopd i 5 S5 56T U5 5 PCR @Y guass ssalin cqa
Oyl €8 55) 5989 ySU imans 53 Gl g VemNee
L J5 @l Sy s oolatnl cel ¥ cso & (ol —
Uiy 9SS dshad .8 )8 pbsl H/ag/mLp Llegy poys]
odnlin gl YV zgo Job L UV oYy ond ool
Gel Documentation oSy lws (g)bpuuse 5 Ab
8,5 & yeo Biometra) Jus)

;

o .
P R L v w——_— b
. e - -q-‘:v:-

A
s

] alisee (claazan Jgb )3 oadg]suisl CFDNA Cuis g cueS -V S

(1o 131 55 DNA s ol &y 51 it sl yo 2131 L)
Figure 1. Quantity and quality of extracted cffDNA during different week of pregnancy
(With increasing pregnancy time DNA quantity increased)
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Figure 2. Sequence of amelogenin gene in bovine and ovine and caprine species
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Figure 3. Observation after PCR and electrophoresis pattern among male and female sex of embryo in pregnant Does
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Figure 4. Perform Sonography for confirmation of successful pregnancy and also comparison
the results of sex determination at the birth of kids
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Extended Abstract

Introduction and Objective: To date, sex determination technique in domestic animal has
economic benefits. Recently, circulating free DNA (cfDNA) highlighted as suitable candidate
for non-invasive sex determination in livestock and endangered wild life animals. Based on this
motivation, the objective of this report was the potential usefulness of free fetal DNA in
maternal blood for prenatal fetal gender determination in pregnant goats.

Material and Methods: In this respect, a total of 21 animals, including 17 pregnant females
with a gestation period of six weeks, unborn goats and 2 males (negative controls) were
selected. During the running experiment, estrous synchronization was performed by
intravaginal CIDR. The animals not returned to estrus was considered as an indicator of success
in pregnancy. Also in the last months, ultrasound method was used to confirm pregnancy. In the
next phase, cffDNA was extracted from the blood plasma of female goats using the available
common experimental protocol. The primers in this experiment were designed based on AME
gene located on X and Y chromosomes. The polymerase chain reaction was optimized based on
available standard methods.

Results: The observation addressed existence of two fragment in the male embryo (171 bp
AMELX gene band and 111 bp AMELY gene band) and one fragment in the female embryo
(171 bp AMELX gene band). Here, most of findings was in line of similar pervious literatures
and sex determination based on AME gene in case of sensitivity, specificity and accuracy
indices indicated 0.83, 0.93 and 0.93 respectively.

Conclusion: On this basis, the results opened a new horizon of the potential usefulness of free
fetal DNA in maternal blood for prenatal fetal gender determination in pregnant goats.

Keywords: AMEL, cfDNA, Goat, Sex determination also in the last months, ultrasound method
was used to confirm pregnancy
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