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Abstract

Identification and selection of genetic disorders are very important for breeding strategy and improvement process of
livestock. Therefore, selection against the disease-related causative genes and variants is most ideal breeding method
to prevent inheritable genetic disorders for future generations. In case of Hanwoo breeding scheme, the standardized
identification method for genetic disorders has not yet been established. Therefore, it is necessary to screening investigate
basic study for genetic disorders in Hanwoo. The objective of this study was to investigate mutations of four candidate
genes, such as Haemophilia A, Chediak-Higashi syndrome (CHS), Spherocytosis, and Xanthinuria Type Il to determine
the presence of genetic disorders in Hanwoo. A total of 376 Hanwoo samples were screened by PCR-RFLP and KASP
assay genotyping method. As the results, fortunately, mutations causing genetic disorders were not identified in the four
candidate genes. However, further studies will be needed to investigate more samples and other disease related genes
should be monitored for controlling genetic diseases in Hanwoo.
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Haemophilia A2 X A9 A1|o]l 21x]3F Blood coagulation factor VITI (F8) -2} HHolof| oJ3]] Rhgs1A| Bl 284 A<
A 774 Argolet. 49| Haemophilia A 749 F8 -§-47210] Tl gd70]9)(c.6459T > A) Atz 2ASH ofr]icito) s}
(p-Leu2153His)7} 2§ 2] ¢Ilo] HrHKhalaj et al., 2009). Haemophilia A #lo]7} 2RI = 7= F8e| /=7t 2 471
of Hjsh fojAH oz W2 £x]E Holw, ¥ 9l Z8, UEA 7oA 2k ARl S o] Wk, szt sk 3 AlRto]
A== SAIE Hl

Chediak-Higashi syndrome (CHS)- lysosomal trafficking regulator (LYST) %12} Ho]of| oJ3)) HalA] ==&
HAA| AR o]t} CHS= LYST Tl o] 7] ool ofgh Babe] Aol 2 e ha 3l B vz = S
Aokl ez Qlot. 40] CHSE| -2 284 /¢ Aol 21|18t LYST 5-42ke] S 7 ]HHololl(c.6044A > G) o] gt ofm] At
H5Hp.His2015Arg)7 | 2 2] @ ei9lo] ®HltkKunieda et al., 1999).

SpherocytosisE A E2] L35 3-A5h= Solute carrier family 4 member 1(SLC4A1) -2} #o]of] o5l L= 4
AA| f-4 2= o]tk Spherocytosis #1017+ 1% = 7= AP B9 25351 eFIR 2] FElE f-AIsHA] Zokal +32] A
Z0] e UEiA B o= EF 7kAwgo] JRFe o] Hlw A Fulet iksg SAleE RIESAIE Holth 40] 3919
Aol 1219 SLC4AL-F-IRe] Tl 7]HH0](c.1936C > T)oll oI5 A0 2 o] Hol= fixt Tl M 270 52
=2 /g8l A 2y e] f1¢lo] Hrk(naba etal,, 2015).
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Table 1. Marker information in four disease related candidate genes for PCR-RFLP and KASP assay genotyping in
Hanwoo.

. . Primer . Restriction
Marker Location Region (Forward/Reverse) (5-3) Amplicon (bp) S —
F8 c.6459T > A BTAX GGTAATGTGGATTCATCTGGAG 471 Mboll

CTCCACTGACATTCTAGTTGTC
LYST c.6044A>G  BTA 28 ACACAAAGAGGGGCAGCTTA 377 Fokl
TCCTGTCCCATTTCCAGTGT

Marker Location Region Amino acid Change Mutation type FAM  HEX
SLC4A1 c.1936C>T  BTA19 CGA > TGA (Arg > Stop) Non-sense C T
MOCOS €.769-771 BTA 24 TAC > - (Tyr >-) Deletion - TAC

Xanthinuria Type 1= & thAtol] #oddh= Molybdenum cofactor sulfurase (MOCOS) 3-212k2] A4l tHojof| 23] Lte}
Uhe A4 AR ol ot Xanthinuria Type ITH 0|7 F 1= 7iAle AAFH =35 Holw, @ 274X 59 Z4fo] Yepd
Tk 4:0] 7 2451 3G A A|of] 21218 MOCOS 5-442k2] 3bp (¢.769-771) 2719] o] it A A ¥o]7} 2l Qlo] HtHWatanabe
et al., 2000).

A AF3H 47]2] 5792891 Haemophilia A, Chediak-Higashi syndrome (CHS), Spherocytosis, Xanthinuria Type II
|1A] Blol & elst7] fJal Ut 107H9] SHe-57gollA] She- BZF RS- (KPN)2}F 571 A W F41-9- Apo]of|A] AJAkst
F17§4) 3767} & ©]-8-511tt. Genomic DNA (gDNA) F5-2 9lsl 8] 2 @ A2 300g2] £=2 158 A ee|E A
Alste] F7HR| 9Jx|5h BT 25 F2J5kal PrimePrepIM Genomic DNA isolation kit (Genetbio, Korea)E ©]-85}0]
gDNAZ 3Z319it}. 259 gDNA+ Nanodrop 2000c 2535 =7 (Thermo Scientfic, USA)E- o]-850] = % 215 =4
SEct. 7k 7 Aol w2t Bl w4 2A o] golgt F8¥} LYST -§-%2k= PCR-RFLP 7%= 0]-§5ka SLC4A 1 %! MOCOS #-3
Al+= RFLPE- 93t restriction enzyme 2127} 01212 KASP assay genotyping 7|%H-S 217} o]-85}1ith QC IS A%l gDNA
AHZ-2 conventional PCRSZ3} KASP genotypingS 15l 25 ng/ul. 2 5 ng/uLE 247} 3]3S AA|5HST). F8x} LYST-R-A}
9] 49 PCR =2 93l & 2-5°] 20 uL Q! MixtureS #2514tk Mixture= genomic DNA (25 ng/ulL) 2 uL, Prime Taq
10X buffer 2 pL, 2.5mM dNTP 2 L, forward 2 reverse Zeto|H(10pmol/uL)S 22t 0.8 UL, 2.5 unit®] Prime Taq
polymoraseE ©|-&5t}tt. PCR & 2712 F8 3 LYST X5 95°CE 5&%F of[H|HH/d £ 95°C 30%, 60°C 30X, 72°C 3024 &
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35 cycle AAF 72°CollA] 587 2|F =S Al3Y5I3ITh SLC4A 1 2 MOCOS F77ke] 749 wo] BhAY EAIzte) & 525 4
U= assay= AZ5192mM Bio-Rad realtime PCR (Bio-Rad, USA)S &-85) EFIZIS 2 {72 wods| Allele
discrimination analysis® A= TF2: §-82H T2 4345131t
$k2-2] Haemophilia A, Chediak-Higashi syndrome (CHS), Spherocytosis, Xanthinuria Type IT 2] -4 2] 7=

15171918l 57l BRekal = ghe- 376m1e 9] FRA A1 S Al At thays] g e - A
FAT E= DT FElS] WA RIE|R] ottt o)) A ATRE Flel i 785-90] he- HZF R 9(KPN)2}
o] URkE7}5he-S tid- 2= Spherocytosis B! CHS 7%l S 2Ieh At & A1t oA 70 Arat teds
7FEolE]] 29SS & 4= Q1IthJung et al., 2005; Lim et al., 2017). BHH, Y& 51¢-9] A5Lof| A= 2800 o]Ake] Ayt
o|A CHS, Spherocytosis, Xanthinuria Type 112] 5% 2 & FHolE ZARSE A3t CHSE 4.7%, Spherocytosis= 2.7%,
Xanthinuria Type II+= 0.1%2] 7H4|7F -5 23 T 491 #lolE Zaletal gl 2102 B w|glrHSasaki et al., 2004).
oj2fet A2 Y& BhollM F Wr o] Hgo] iAoz W &R TS onstal, ghollA & ofA] A A or
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Figure 1. The location of causative variations in the disease related genes for the genetic disorders. In this case, the
mutant types was not identified.

Acknowledgements

o] - et S ATH|2017-1707-00)0] 2J3) A=A,

Journal of Animal Breeding and Genomics Vol. 4, No. 1 2020 - 3



Sunghyun Cho, Nu-Ri Choi, Dongwon Seo, Prabuddha Manjula, Shil Jin, Seung Hwan Lee, Jun-Heon Lee

References

Chung Hj, Yu SL, Sang BC, Lee JH (2005) A fundamental genetic study for identifying band 3 and CHS genetic
diseases in Korean cattle (Hanwoo). J Agri Sci 32:53-61.

Inaba M, Yawata A, Koshino |, Sato K, Takeuchi M, Takakuwa Y, Manno S, Yawata Y, Kanzaki A, Sakai J, Ban
A, Ono K, Maede Y (1996) Defective anion transport and marked spherocytosis with membrane instability
caused by hereditary total deficiency of red cell band 3 in cattle due to a nonsense mutation. J Clin
Invest 97:1804-1817.

Khalaj M, Abbasi AR, Shimojo K, Moritomo Y, Yoneda K, Kunieda T (2009) A missense mutation
(p.Leu2153His) of the factor VIl gene causes cattle haemophilia A. J Ani Genet 40:763-765.

Kunieda T, Nakagiri M, Takami M, Ide H, Ogawa H (1999) Cloning of bovine LYST gene and identification of a
missense mutation associated with Chediak-Higashi syndrome of cattle. ] Mamm Genome 10:1146-1149.

Kunieda T (2005) Identification of genes responsible for hereditary diseases in Japanese beef cattle. Ani Sci
J 76:525-533.

Lim KS, Park BH, Choi TJ, Lim DJ, Cho YM (2016) Carrier testing for autosomal recessive hereditary disorder
in Korean proven bulls. J Biomed Trans| Res 17:85-90.

Sasaki S, Ogino A, Tanabe Y, Kanemaki M, Morita M (2004) Prevalence of mutant alleles for seven genetic
disorders in the Japanese cattle population. In:Proceeding of 29th International Conference on Animal
Genetics. Pp. 65. Tokyo.

Toole JJ, Knopf JL, Wozney JM, Sultzman LA, Buecker JL, Pittman DD (1984) Molecular cloning of a cDNA
encoding human antihaemophilic factor. Nature 312:342-347.

Watanabe T, Ihara N, Itoh T, Fujita T, Sugimoto Y (2000) Deletion mutation in drosophil ama-l homologous,
putative molybdopterin cofactor sulfurase gene is associated with Bovine Xanthinuria type Il. J Biol
Chem 29:2178921792.

4 - Journal of Animal Breeding and Genomics Vol. 4, No. 1, 2020



