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Establishment of a genetic monitoring method for laboratory chickens
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(1.Capital Medical University School of Basic Medical Sciences, Beijing 100069, China.
2. Harbin Veterinary Research Institute of Chinese Academy of Agricultural Sciences, Harbin 150069.
3. Institute of Animal Sciences, Chinese Academy of Agricultural Sciences, Beijing 100193)

[ Abstract]  Objective To establish a genetic monitoring method for laboratory chickens. Methods —Seventy-two
microsatellite loci were chosen from the literature. PCR and short tandem repeat (STR) scanning techniques were used to
identify the loci with good amplification effects and stability. The loci suitable for genetic monitoring of closed-colony and
haplotype laboratory chickens were preliminarily established. This genetic monitoring method was applied in three closed
laboratory chicken colonies and three haplotype laboratory chickens. Results We preliminarily determined 28 microsatellite
loci for genetic monitoring of closed-colony laboratory chickens and 14 microsatellite loci for genetic testing of haplotype
laboratory chickens. Conclusions A genetic monitoring method for laboratory chickens is preliminary established.
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PR S (HRTE = A RER A AL 22 5 7F GL #FIA
Hi 150 bp B9 F B, 7E G2 BEARH R 142 bp B A7
BL1E GT BERT Ry 146 bp 1Y 1 B, 25 R 2 e
o P ADL0292 7E G1.G2 REfk i Jy 2 —i 3
HISEEL 128 bp 1 124 bp 9 R B, 76 G7 BER A7 7R
M i A0 | 5P 120 bp F11126 bp A BL, FrA T
B DNA (iSRRI 1,
2.3 BHEBESW
2.3.1  REERN 5B

PN STR 45 31 55 55 FH XS 1 7 5015 B A
popgene 3. 2 J& 43 A7 15 21 52 55 FH XY A 5 AE B A REARD
BARERIAY 29 A7 s L BRI A7 L PR R A RS
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AT R SR I R BE 2 Ak S B A
FLRECH 7. 9643 A4, Horp LEIO141 {3 55 F1 LEI0094
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A, Hirh LEI0141 A7 s i 4 9. 3284 >, GGVITIG
# (LR AN 1. 8349 N5 P B FFEFEECH 1. 667,
Hodr LEIO141 A3 585 51~ 2. 4409, GGVITIIG * {37 5,
AN 0. 6474, 3 BIFE B PATRE v | O 356 437 00 1) 38 A%
ZREERAT , B4 A 84 2 FEPE 22 08K F
YA 502 4 BN 0.563, MCW0347 v S B i A
0. 833, ADL0201 13 s d5 /IR 0. 2183, FRHAH (4 A4
H RS R, ZHAL S AEAE A S P LA b 555 Kk
W, BIREERE 2,

- - -

A9 A0 A1 A12 B1 B2 B3 B4

A R R T T IR
A6 AT A3 AB
L 1-A A LEI0094 7Eb 5 IS AEAS (19 BN Bl 5 s rEL VK 45 5 5 8] 1-B .8 LEI0094 7 G1 AEA I B bl
B LI ZE

A0 AT A2
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Note. Figure 1A, LEI0094 in closed group of Ill. Figure 1B, LEI0094 in inbred line G1.

Figure 1 Results of agarose gel electrophoresis of microsatellite DNA locus LEIO094 in the experimental chickens
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Table 1 Number of alleles, optimal amplification conditions and fragment length of 29 alleles for the experimental chekens

{75 1P HI(5'-3") BRI (C) SN EE R B SN FE PR ih AR
Loci Primer sequence Temperature Allele number Allele range Applicable groups
GTGGACACCCATTTGTACCCTATG )
MCW0029 63.8 6 161~168 A RE
CATGCAATTCAGGACCGTGCA
GTCACTAGGTTAGCAGCATG S RE
GGNCAMZO ) ) 56.0 8 189~210 o
GCTGGATACAGACCTCGATT PR
GTAATCTAGAAACCCCATCT —
ADL0293 53.9 4 118~180 HHARE
ACATACCGCAGTCTTTGTTC
AGTTGGTTTCAGCCATCCAT -
ADLO0317 58.5 3 138~220 A HE
CCCAGAGCACACTGTCACTG
AGAGATGGTGCACGCAACCT EayEikiis
GGAVIR 60.7 12 122~ 174
CGAGCACTTTCTGGCAGAGA AT
TCCAAGGTTCTCCAGTTC -
GCT0016 52.2 6 119~151 A HE
GGCATAAGGATAGCAACAG
GGGGAGGAACTCTGGAAATG _—
ADLO0304 53.9 3 126~ 154 E2)zikiid
CCTCATGCTTCGTGCTTTTT
GGCTCCAAAAGCTTGTTCTTAGCT HAHE
MCWO0063 53.9 9 153~205 N
GAAAACCAGTAAAGCTTCTTAC PAAE T
CATGGCAGCTGACTCCAGAT Eapzifica
ADL185 58.5 7 138~263 )
AGCGTTACCTGTTCGTTTGC PR
CGAGGCGCTCTGCGAGTTTA HHARE
GGMYC 62.4 6 117~145 N
TGGGGACCTCTGGCTCTGAC BT
GATCTCACCAGTATGAGCTGC A RE
LEI0094 53.9 7 146 ~260 )
TCTCACACTGTAACACAGTGC PR
GACCTGGTCCTGACATGGGTG )
LEI0074 58.5 5 241~271 Bk

GTTTGCTGATTAGCCATCGCG
CACCCATAGCTGTGACTTTG

ADL328 53.9 6 128~157 A RE
AAAACCGGAATGTGTAACTG
AGCCATCATTCAGGGCATCT HHARE
GGVITC 58.5 6 117~152
GATGTCCTGAGTGATGCTCA AT
GCGGGGCCGTTATCAGAGCA .
GGANTECI] 65.0 5 137~ 154 A RE
AGTGCAGGGCGCTCCTGGT
CAGGATGGCTGTTATGCTTCCA N
LEI0094 * 56.0 7 144~174 NGk a
CACAGTGCAGAGTGGTGCGA
TGGACCTCATCAGTCTGACAG N
MCW0330 58.5 9 234~246 A HE
AATGTTCTCATAGAGTTCCTGC
CGCATTTGATGCATAACACATG _—
LEI0141 52.2 10 236~332 ESfEipia
AAGGCAAACTCAGCTGGAACG
CCAAATCAGGCAAAACTTCT HAHE
ADL0292 58.5 9 120~159
AAATGGCCTAAGGATGAGGA AR
GGCAGGTTTCTAATGCCTGA HHARE
GGVITIIG * 56.0 6 121~162
CCCATCGTTTCAACTGTATG PRI
ATTTCTGCAGCCAACTTGGAG -
MCWO0087 58.5 7 248~336 FHARE

GCTTCCAGATGAGCTCCATGG

MCW0347 i ] 52.0 10 147~171 Eazikid
CACAGCGCTGCAGCAACTG
TTGTGGATTCTGGTGGTAGC .
ADL176 58.5 5 136~206 HAHE
TTCTCCCGTAACACTCGTCA
TGCCAGCCCGTAATCATAGG Epziica
ADL166 58.5 14 142~153
AAGCACCACGACCCAATCTA AT
AAAATATTGGCTCTAGGAACTGTC Sz
MEW0014 ACCGGAAATGAAGGTAAGACTAGC 58.5 i 18~149 AR
) AGCGAGGCGCTCTGCGAGTT Epzipica
GGCYMA * 64.6 17 137~164

GGGCACCTCTGGCTCTGACC AT
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2%k 1)
715 SI¥FF1(5'-3") BKIREE(C) EXivE-Tsp SN PR & F AR
Loci Primer sequence Temperature Allele number Allele range Applicable groups
GCTGAGGATTCAGATAAGAC _—
ADL0201 58.5 5 151~179 Eanzibic
AATGGCYGACGTTTCACAGC
ACTGTGCCTAGGACTAGCTG Eanzibita
MCW0402 56.0 7 177~203
CCTAAGTCTGGGCTCTTCTG AL
CTTAATATGTGTGAGGTGGC HARE
STMSGGHU2-1A 53.9 3 158~ 165
GTTCTCACAATTGCATTAGC P

R 2 BV NG AE i ) UL A5 37 B DR B AT R R IR A 8 3 BE  PIC AN BSR4

Table 2 Number of alleles, effective alleles, effective heterozygosity, PIC and Shannon’ s index of the closed colony chicken samples

(i R0 257 35 PR AR AL gl R iER A HRRE SRR
Leci Observed mumber Effective number Shannon” s Effective PIC
of alleles of alleles Information index heterozygosity

MCW0029 6 3.3433 1. 4375 0.5387 0. 6612
GGNCAMZO 2 1. 8989 0. 6663 0.3267 0.3613
ADL0293 6 2.3513 1.1781 0.2454 0.5384
ADLO317 5 2.8421 1. 2401 0.3506 0. 5999
GGAVIR 8 4.3708 1.6538 0. 6796 0.7372
ADL0201 8 2. 8967 1.4103 0.2183 0.6176
GCT0016 9 5.5046 1.9086 0. 4304 0.7963
ADL0304 8 4.5696 1.6827 0.5247 0. 7484
MCW0402 8 5.6471 1.9011 0.2743 0.8016
MCWO0063 11 7.3114 2.1532 0. 6498 0. 8494
ADLISS 10 7. 4667 2. 1307 0.7239 0.8518
GGMYC 4 3.169 1.2351 0. 6333 0. 6245
LEI0094 16 7.5985 2.3493 0.7817 0. 8566
LEI0074 4 3.1589 1.2088 0.6713 0.6193
ADL328 11 8. 0431 2. 1908 0.5515 0. 8628
GGVITC 4 2.7273 1. 1343 0.5733 0. 5645
GGANTECL 12 7.2321 2.1626 0.5488 0.8471
LEI0094 * 10 6. 6437 2. 0452 0.707 0. 8326
MCW0330 7 3.698 1. 5486 0. 6034 0. 6941
LEI0141 16 9.3284 2. 4409 0.8147 0. 8837
ADL0292 8 3.7439 1.5179 0.7035 0. 6918
GGVITIIG * 2 1. 8349 0. 6474 0.3333 0.3515
MCWO0087 8 6 1. 8962 0.535 0.8118
MCW0347 10 8. 1013 2. 1749 0.833 0. 8638
ADLI176 5 3.5556 1.3917 0.5267 0. 6702
ADLI66 6 4.4816 1.5725 0.6578 0.7416
MCWO0014 10 4.2038 1.7792 0.5579 0.7397
GGCYMA 9 6.7635 2.0186 0.7684 0. 8348
Mean 7.9643 4.9459 1. 667 0.563 0.7162

16 3 AR 14 MR RA S EIE STMSGGHU2-1A {7 fidw ik 2. 1778 /1, MCWO402 47 5
— U A P A A L R B R 2.0714 A, B AR A 13243 A4S P B F BRI B 0.5995,
STMSGGHU2-1A o7 fidpim k3 4, R i i3k 24>, STMSGGHU2-1A 13 f 5 5 4 0. 876, MCWO402 17 5 fv
FEH TSR 3 N A S —BUE R 3 R 04101, RN SsE 2R S AL LRE 24
B AE 22 5 I RGE A L B 1.6972 4, MAHIE P ARE A R 0. 3794, STMSGGHU2- 1A {7
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2-A

110 120 130 140 150 160
2-B

110 120 130 140 150 160
2-C
110 120 130 140 150 160
2-D

218 2-A i GGVITC N B h R A2, 45518
122 bp 1 146 bp; El 2-B . i &5 GGVITC F %8 G1 iy rh £
9150 bp PAZS ; Bl 2-C .7 4 GGVITC FHAfERY G2 shiyyvh 8N
142 bp BAZS I8 2-D . £ 5 GGVITC T 845 % G7 hiyh £k
146 bp MFS,

B2 S XSHCEAL DNA {8 GGVITC (19 STR F14H45
Note. Figure 2A, The STR diagram corresponding to the sample of

closed group under primer GGVITC shows heterozygote with two wave
peaks of 122 bp and 146 bp, respectively. Figure 2B, The STR graph
corresponding to the sample of haploid type under primer GGVITC
shows homozygote with a wave peak of 150 bp. Figure 2C, The STR
graph corresponding to the sample of haploid type under primer
GGVITC shows homozygote with a wave peak of 142 bp. Figure 2D,
The STR graph corresponding to the sample of haploid type under
primer GGVITC shows homozygote with a wave peak of 146 bp.
Figure 2 Results of GGVITC scan of the experimental chekens

JEARET A 0.4983, MCWO4021 £ 5 Fe K h 0. 2317, 321
FRBEZE SR, e O S s L (5 B —, AL
NEISUER
2.3.2  BHARBEEE R BT

P 3 A3t PR e I T X S A I 453 3 A
P IA R R S F R O A
A T Y e i, R WAL T B 2 BV B 4
BM i v SF- 257 SOL0 45 437 5k PRERC S 2804 055 A 3

DAL P 2 B AR B AL, P A B S
BWEL 724 0. 5566, ] BM Fhift 2R PE R AIK (3R
4),

FEAE AR A R BRE A G2 GT S H LI S5 A
R B R 2 A, AR G Befiioh 1..8571 4, =
ANHEOR N 5 0P 4, AR AR (A A7 A — o 1 22
5, A7 HE 7 2 (A A M skl R ) 5
PASERY G2 XA RS A ik R B = ok 1. 7243 A,
PALERL G1 RN 1. 6154 >, BAAER G7 X F I
R N 0. 5881, A A G1 ffik 4 0. 5108, #
fE1 G1.G2.GT AN 0.3794, 34
R L 22 G BEARAIR H— Bk 4 (R 5) .

3 g
3.1 MRAXREHSETENIERE

M DNA ZKRiF 52 A st A 2 B 2 R 5%
J5 i AL DNA Zbi A& DNA (mtDNA) | FRHiIM: A
Bk B £ B (PCR-RFLP) | BB ¥y % £ S M
(PCR-SSCP) flff SR 2 &M% ik, &k2
R AP T R AR IS 5 9 e hR 0 5 | I AR 4
A ARBFFE T DS H T A a1 2 RE R
P-4 0511 B mtDNA B D-loop X3R4T VL 75 i X 5y
FIAIHE A 25 10 | I 2% ¢ 3R M R e i A1 05 R
SR M 2% 4 AN A AR UEAT VIPR-1 P9 3
1 RV BT EDR T 38 FNZ T A T A-
FABP JE A/ SNP B A 53 B AR AN [ 25 8] 28 1)
ZXFIRAAE, TR DNA AT 250k m A W it
TR AT FER AR S, HLACTL B AR e 8 =2 At 7 vk
1 PCR-SSCP , A & #RAE ] 5 43 A7 A2 5 17 0 F 9%
JIT s DNA SR/ N oA 58 5 8RR T
A DNA 7 FhRid R,

M B RZAME B, 2 B )7 vk B AL B

M BE R P UK I | 3R T M T BB e FL Uk ( PAGE ) 4R
Yerk DOGHRICT PI P IE™ L B R Tk B
VEfRIE P, (HR 3 HR AN 5 PAGE-4R YL 1 3 ¢
R PR, 2 AL P R s ok i BAESE TR
HEEREAFIFRIC /0 R T AR K 98 6hRic 51 4l
P, AT LA s i R R 43 9 e 0 AN 7% W0 45 ks, 45 5
T IE BT (7% P i R A ) G BT 4 R B, B
IESEEL T S H e g A, e R I g 4
AR AN RET MHC B3 35 38 1 4] 5E 16 A L
SR PCR 254 4200 7 2%, X A i X MHC #%
O XIRAY 2 A F BEEAT 7 5 ORI % Y 5E



rp [ H R BE 2R 2 A 2019 4F 8 45 29 4555 8 11 Chin J Comp Med, August 2019, Vol. 29, No. 8 29

R3PS IR it A S 5 3 e DR B, A7 B R DR, A S8 B B R BT L

Table 3 Number of alleles, effective alleles, effective heterozygosity, PIC and Shannon’s index of the haplotype chicken samples

o L 4557 5 DR K AR R R e A AMAAEE SRR
Loci Obser?zed number Effect.ive number .Sham.lon’. s Effective' PIC
of alleles of alleles Information index heterozygosity

GGNCAMZO 2 1. 5077 0.5196 0. 285 0. 2801
GGAVIR 2 1. 6897 0. 5983 0.3917 0. 3249
MCW0402 2 1.3243 0.4101 0.2317 0.2150
MCWO0063 2 1. 8491 0.6518 0. 445 0. 3537
ADLI185 2 1. 8491 0. 6518 0.4333 0.3537
GGMYC 2 1. 5077 0.5196 0. 285 0. 2801
LEI0094 2 1. 9898 0. 6906 0.4763 0.3737
GGVITC 2 1. 6897 0.5983 0.38 0.3249
ADL0292 2 1. 6897 0. 5983 0.3917 0.3249
GGVITIIG * 2 1. 6897 0. 5983 0.3917 0. 3249
ADL166 2 1. 6897 0.5983 0.3917 0.3249
MCW0014 2 1.5077 0.5196 0.3383 0. 2801
GGCYMA = 2 1.6 0.5623 0.3717 0. 3047
STMSGGHU2-1A 3 2.1778 0. 876 0.4983 0.4528
Mean 2.0714 1. 6972 0. 5995 0.3794 0. 3227

R4 XGEFATREREA 7 0L 45 (75 PR 29 RO AL RE D P4 7 BERR R P A R & FE I LL AR

Table 4 Comparison of mean observed allele number, mean effective allele number, mean Shannon’ s index and mean

effective heterozygosity among the closed colonies of chickens

i S8 L A5 B DX K VA8 A A B K K VA TR AL AR B
Loci Observed number Effective number Shannon’ s Effective
of alleles of alleles Information index heterozygosity
BWEL 5.2692 3.316 1. 1402 0. 5566
BM 4.2692 2.9941 1. 0587 0. 5566
Jemtimxy 5.7143 3. 8266 1.3372 0. 563

RS PRI R 0L A5 (75 DR 294 RO AL RE D P 7 BE R R P A R & FE I LL AR

Table 5 Comparison of mean observed allele number, mean effective allele number, mean Shannon’s index and

mean effective heterozygosity among the haplotype chickens

Bk S LI S o7 PR SR B N R B AR AL R BAE
Colonies Observed number Effective number Shannon’ s Effective
of alleles of alleles Information index heterozygosity
Gl 1. 8571 1. 6154 0.5108 0.3794
G2 2 1.7243 0.5782 0.379%4
G7 2 1. 6773 0.5881 0.3794
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