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Genetic disorder-related candidate gene studies in Hanwoo
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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 A GAA| ol YJ%]I$F Blood coagulation factor VIII (F8) -} ¥ olof| oJaf fsH| H= 2384 Y
A 7 Aegelct. A-°] Haemophilia A 73-F- F8 -F-307Fe] U A7|¥0]9)(c.6459T > A) Atz WA opm| ik HHa}
(p.Leu2153His)7} A= 2] Qo] Htk(Khalaj et al., 2009). Haemophilia A §10]7} &1%= 7iAl= F8 2] /=7t 33714
of Hlol| frojA o2 e SR 5 Holw, yhd 9l 28, YA 7] of| A ZHA Q1 S ol At AalizH st S Alto]
A== SAIE Elrh

Chediak-Higashi syndrome (CHS)-2 lysosomal trafficking regulator (LYST) -3-32} ¥o]of| oJ5f] ErsHA] El= Z3A4 A
BAA| A o]tk CHS+= LYST Tl o] 7155 o de]l ofgt &ty ellz W d 74 9 i iz SdSA 5=
ERATEY A2l A] Qlet. 40 CHS 9] 74-9- 28 A Al of] 91X LYST 2] U A7 0]ofl(c.6044A > G) o3t ofr] e
4] K. His2015Arg) 7} AHg o] 'y ¢iQlo] Hth(Kunieda et al., 1999).

Spherocytosis= 2@ 10] 25 FX]5k= Solute carrier family 4 member 1(SLC4A1) 7742 Folo] oJsf] Yeht= A
AA| 77 d ok Spherocytosis HO|7FRIER= A= AET 572 @535 EFI R o] S FAIoHA] Hotal 732 4
G| HFS UEUA H 1L o= EF 7kl Gk Feof Hlw A AuRt 4k=5 SAIe HIESAIE Bl 49 ¢
1971 A A Ao ARIRE SLCAAT-FAIAR] TLA7]R0](c.1936C > T)ofl SJet A 0 = of Hol= A Erdvbgo A 2719
FAF =S F/Jol Ay dHg o] Ylo] Hr(Inaba et al., 2015).

Xanthinuria Type II+= 3 tAlef 3H451= Molybdenum cofactor sulfurase (MOCOS) -2} A4 ¥Holo| o) LFefLt
= A EAA| 88 o]ok Xanthinuria Type IIH0]7} ER1E = 7iAl= FAMR S-S HolH, @ 244 50| o] Uehd
o 20] 79 24 AFAMAe {1213 MOCOS 57922 3bp (¢.769-771) F719] ofnlicst A4 ®ol7h ]lo] Frk
(Watanabe et al., 2000).

ShA] AG2t 479] 5744 Q] Haemophilia A, Chediak-Higashi syndrome (CHS), Spherocytosis, Xanthinuria Type II -+
A7te] Hol 5 ERI517] flol Ut 10719] Re-a-gollA] Ry BFEH-2- (KPN)LH57F AHA| W] FHIS- Afoof| A AL F,
7§ 3767H1E 01850 Genomic DNA (gDNA) &5 sl =4] | 2 &2 300g0] 2 1527 A2l e A
Alste] F7HR Y|t MiEL =S B2]5kal PrimePrep™ Genomic DNA isolation kit (Genetbio, Korea)S ©]-835}
gDNAE F=319t} 2% gDNA = Nanodrop 2000 53-8 A|(Thermo Scientfic, USA)E o|-85}0] 5 9 EZ2-5- =4
SHATE 7+ 77 AHof what vl BAo] 8o]3 F8¥t LYST A= PCR-RFLP 7|H-S o]-85}1l SLC4A 1 2 MOCOS
72 = RFLPE 9]¢t restriction enzyme 27} 012 9] KASP assay genotyping 7|52 212} o851t} QC #H-& A%
gDNA A-E-2 conventional PCRZZ3} KASP genotyping= 13l 25 ng/ul. & 5 ng/uL2 Z}Z} 3)4-8 AA|sttt. F8t
LYST-3A%}0] -9 PCR ZZ-S 9J5] & B850 20 uL ¢ Mixture S A5}t Mixture= genomic DNA (25 ng/uL) 2 uL,
Prime Taq 10X buffer 2 L, 2.5mM dNTP 2 uL, forward % reverse Z2te|H(10pmol/uL)E Z+2t 0.8 uL, 2.5 unit®] Prime
Taq polymorase S -85}t PCR $Z Z AL F8 W LYST R5F95°CE 5827 oflH]HA] 5.95°C 30%, 60°C 302, 72°C 30
ZH] Z 35 cycle AAF 72°COllA] 57 2 S22 AJ3Y0ISITE SLC4A 1 E MOCOS 57922 7-9- Ho] A AR
ZE5 4= Q1= assayS ARSI .2 ™ Bio-Rad real-time PCR (Bio-Rad, USA)S &-83f EFAIFI] Q] 52 {55 wis]
Allele discrimination analysis 2 A2 T2 32 FLE-& 4351t

2F$-2] Haemophilia A, Chediak-Higashi syndrome (CHS), Spherocytosis, Xanthinuria Type II 2] -7 2¥ 2] 5575 &<l
S 918l S7 el A Bkl Qe -9 37611 o] AR A4S A Aol AT thals] g RE fd A of] tiste] o]
YL T QT3 e AT ERIE] 2] 29T o] A ATRE SIS E H 78F-2] Rk HEFH-(KPN)2}
2259] A¥kE7} he-E O & Spherocytosis H CHS %0 E 2RIgH Av 7 A w BFol| A fdd v A s ¥
0|7} SRIF] ] k22 & 4= T Jung et al., 2005; Lim et al., 2017). 517, Y& 5}-9-0] G0l A= 2800F o] A7
o4 CHS, Spherocytosis, Xanthinuria Type 112] -5 A ¥ ¥Ho| & ARG At CHSE 4.7%, Spherocytosist 2.7%,
Xanthinuria Type 11+ 0.1%2] ZRA17F 64 Ay} S5 ol Ho S xglslal Q= 710 2 H 1 E|jrh(Sasaki et al., 2004).
olgfet M2 Y& 3}PolA 3 Arj o vlgo| Adrid o2 G2 vl &R EASRS onfotal, fhe-ofA] = o A A o2
SIRI%|Z] QFYA|TE W2 vl-g= ZAS 4= Q55 AIARRITE mEpA] 2 Aol AR 74 AW 9o] 749 F7PEES St o]
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Table 1. Marker information in four disease related candidate genes for PCR-RFLP and KASP assay genotyping in Hanwoo.

Marker Location Region Primer (Forward/Reverse) (5'-3') Amplicon (bp) Restriction enzyme
F8 c.6459T>A  BTAX GGTAATGTGGATTCATCTGGAG 471 Mboll
CTCCACTGACATTCTAGTTGTC
LYST c.6044A>G BTA28 ACACAAAGAGGGGCAGCTTA 377 Fokl
TCCTGTCCCATTTCCAGTGT

Marker Location Region Amino acid Change Mutation type FAM HEX
SLC4A1 c.1936C>T  BTA 19 CGA > TGA (Arg > Stop) Non-sense C T
MOCOS ¢.769-771 BTA 24 TAC > - (Tyr>-) Deletion - TAC
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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.
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