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Sex determination in the canary based on the CHD gene located at the sex
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ABSTRACT

The aim of this research was to utilize a simple, rapid, cheap and safe method for sex determination of newly born
canaries through feather to help accurately breeding this bird. The external morphology of males and females of
many birds such as canary are fairly similar to each other, Therefore, determining their sexes is very difficult. The
different length of CHD (chromo-helicase-DNA-binding) gene in Z and W chromosomes can recignized by using
molecular technique based and PCR method, for the sex determination of young birds. In this study, blood and
feathers samples of 140 canaries from 10 different breeds were used and their DNA were extracted. It should be
mentioned that for PCR, at first 5 primers designed and finally 1 specific primer were confirmed and used. The
results showed that the amplification of a fragment with the length of 252 bp for males (ZZ) and two fragments with
the lengths of 252 and 309 bp for female (ZW). The bands had a length difference of 57 bp. The DNA sequencing of
these two fragments was done for the first time, the sequence of these two fragments of the CHD gene in canary
species was submitted and accepted in the NCBI site under the names of CHDZ-1 and CHDW-1 with the accession
numbers of MG679825.1 and MG679826.1.
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1. Nymphicus hollandicus
2. Gallinago gallinago

3. Hemispingus frontalis
4. Psittacus erithacus
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Table 1. The studied exons of the CHD gene of different birds in previous researchs

Exon number in Exon number in

Scientific name

Length difference between .
Accession number

Z chromosome W chromosome introns in Z &W
Nymphicus hollandicus 23,24 23,24 - AF181828.1 & AF181827.1
Gallinago gallinago 23,24 - - KP243175.1
Hemispingus frontalis 23,24 23,24 39 bp AF288491.1 & AF288510.1
Psittacus erithacus 9,10 23,24 30 bp JX460793.1 & KF425694.1
Gallus gallus 17,18 17,18 92 bp GU132943.1 & GU132944.1
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Table 2. Designed primers

Primer Exon Primer sequence (5° ->3°) Length
F10 9 AGCAGAAATCAATCCAAGACCAC 23
R10 10 CATGAGTGAGCAAGCCAATTC 21
F11 9 AGAAATCAATCCAAGACCACTCC 23
R11 12 GGCACAACCAACAAGAAAGG 20

F23.1 23 GCGAAGAATAGAAGAGGAGGAAAG 24

R23.1 24 GCCGTATCTCTGCATCACTAAATC 24

F23.2 23 TCCCAGAATGAGAAACTGTGC 21

R23.2 24 TGAGATGGAGTCACTATCAGATCC 24
F24 23 CTTCCAAGAATGAGAAACTGTGC 23
R24 26 GTACAAGCTCTCCCAAACGTC 21
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Table 3. Temperature and time features of different loci in PCR

Primer Number of cycles Primary Denaturation Denaturation Anneling Extension Final Extension
F,R(10) 35 94°C-5' 94°C-1' 66.1°C-40" 72°C-50" 72°C-5'
F.R(11) 35 94°C-5' 94°C-1' 60.2°C-40" 72°C-50" 72°C-5'
F,R(23.1) 35 94°C-5' 94°C-1' 63°C-40" 72°C-50" 72°C-5'
F,R(23.2) 35 94°C-5' 94°C-1' 57°C-40" 72°C-50" 72°C-5'
F,R(24) 35 94°C-5' 94°C-1' 58°C-40" 72°C-50" 72°C-5'

) [ | e W

Gengious 33l 5 b Ll g 5,L8 CHD 5 om0 N U5
Figure 1. The alignment of the CHD gene of canary and human
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Figure 2. Experimental bands of 5 primer pairs designed on DNA samples extracted from canary blood using PCR on
3% agarose gel
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Figure 3. The alignment of the two CHDW-1 and CHDZ-1 genes by Geneious software
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Figure 4. The difference between the length of the intron 23 CHDW and CHDZ genes in canary

YY) b )f)'LéT cax ¥ Jgus
Table 4. Final primers (23/3)

Primer name  Exon Primer sequence (5 ->3°) Length
F23.3 23 TCCAAGRATGAGRAACTGTGC 21
R23.3 24  TGAGACTGAGTCACTATCAGATCC 24

GolB ol s sl ezl 5w DNA odelzwwsas PCR Y game 6,105 5 b O S

55508 =V 0 Slig0 =8 s A LIV S S -8 o) (68 -0 )5 -F HLaSSY -Y ew, - Al -)
Figure 5. Results of gelation of PCR products derived from DNA extracted from 10 Canary Canopy feathers. 1-
Cross 2- Rasmi 3- Lancashire 4- Crest 5- Parisian Fril 6-Gloster Fancy 7- Opal 8- Jiber 9- Mosaik 10- Fiorino
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