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Association Analysis Between SNPs of CXCRI Gene and Susceptibility
to Bovine Leukemia in Chinese Holstein (Bos taurus)
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Abstract Bovine leukemia is a kind of chronic tumor disease caused by Bovine leukemia virus (BLV) in cattle
(Bos taurus), sheep (Ovis aries) and other animals. In order to verify whether there is an association between
BLV and SNPs of CXCR1 gene coding sequence (CDS), bovine leukemia infection of 866 Chinese Holstein
was detected by fluorescence resonance energy transfer - quantitative polymerase chain reaction (FRET-
QPCR) in this study. The SNPs (CXCRI-c.642A>G, CXCRI-c.816C>A, CXCRI-c.980A>G and CXCRI-
c.1068G>A) in the CDS of CXCRI gene were detected by MALDI-TOF-MS (matrix-assisted laser desorption/

ST - 5 R 4 (No. 31372286) T 5 B Re (it 2 R 48 1 TA2 B BTSN F (PAPD)- IT. 258 A Il 71 A= T3 2
WA H1:2017-04-12 #5252 H11: 2017-07-05
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ionization time of flight mass spectrometry). The relationship between genotype and haplotype of CXCRI
SNPs and bovine leukemia infection was analyzed by Logistic regression. The results showed: 1) Of the 866
cows, 42 had bovine leukemia, with a positive rate of 4.85%. 2) The predominant genotypes of CXCRI-c.642
A>G, CXCRI-c.816C>A, CXCRI-c.980A>G and CXCRI-c.1068G>A were GG, CC, AA and GG, with
frequencies of 0.580, 0.466, 0.60 and 0.658, respectively. The relative risk of leukemia was significantly
affected by CXCR1-c.980A>G locus (P=0.016). The individual of GG genotype was 5.04 times suffering from
leukemia than that of AA genotype. CXCRI-c.642A>G, CXCRI-c.816C>A, and CXCRI-c.1068G>A have no
significant effects on the susceptibility to bovine leukemia. CXCRI-980 A>G can be used as a marker for

disease resistance breeding of dairy cows, and selecting AA genotype individuals can help to reduce the

susceptibility of bovine leukemia and improve productivity efficiency.
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0.557, JEVATE 51 N 118.89. FAFHT f5 R A IAAE
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127~149. 161~183/217~239 Fl 252~274 fif. % F£ R «
PredivtProtein 73 #T 45 . & B , CXCR1-¢.980A>G fif
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X} CXCR1-5" UTR-500 bp P 5% 56K 145 547 A4
HEAT 007, 45 R R B -465 T>C i 5 "2 S 8 5%
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PRl 4 A A 5 NF-1 5 2%

24 CXCRIERAZEMSBLV 5 REE B
B R BR 4 AT

CXCRI Z:[F CDS [X A[F] SNPs o7 3 35k [K] 1Y 5 475
4= BLV 5y BRI R At W 2. FHER 2 W 41: 980
(G/A) 7 s % 24 1 a9 1 2% e 5 I 35 SR B (P=
0.016), i CXCRI- 642(A>G). CXCRI- 816(C>A) I
CXCRI-1068(G>A)iX 3 M s 55 45 1 L5 (1) 5 Jekek:
BITE R E KR (P>0.05). Hr1980 (A>G)f 5 GG 3
PRI e 9 I R0 AA LRI 1) 5.04 £

®1 FAMMFEYESAEEE CXCRI BEEHEMEE S5
Table 1 Distribution of allelic frequencies for CXCR1 gene in bovine leukemia positive and negative populations
SNPs Sk FEAHIN PR B SR B
Allele Sample number Positive cases Negative cases X’ value
¢.642(A>G) G 131(0.76) 63(0.75) 1249(0.76) 0.698
A 418(0.24) 21(0.25) 397(0.24)
c.816(C>A) C 1191(0.69) 62(0.74) 1129(0.69) 1.219
A 539(0.31) 22(0.26) 517(0.31)
c. 980(A>G) A 1347(0.78) 58(0.69) 1289(0.79) 2.023
G 371(0.22) 26(0.31) 345(0.21)
c.1068(G>A) G 1403(0.81) 71(0.85) 1332(0.81) 0.001
A 327(0.19) 31(0.15) 314(0.19)
55 B U AR SRR A R e o

The value in parentheses is the frequency of the corresponding sample

F2 HAMmMMKEHEMESBERE CXCRIEEANERE S

Table 2 Genotypic Distribution of CXCRI gene in bovine leukemia positive and negative populations

SNPs FE R 7Y FEAKIN BH B PE FLAELEL (95% BEASIXH])
Genotype Sample number Positive cases Negative cases P-value Odd ratio (95% CI)
¢.642(A>G) GG 502(58%) 24 (57.1%) 478 (58.1%) 0.98 1
AG 308(35.6%) 15 (35.7%) 293 (35.6%) 1.02 (0.53~1.98)
AA 55(6.4%) 3 (7.1%) 52 (6.3%) 1.15(0.33~3.95)
c.816(C>A) CcC 403 (46.6%) 23 (54.8%) 380 (46.2%) 0.55 1
AC 385 (44.5%) 16 (38.1%) 369 (44.8%) 0.72 (0.37~1.38)
AA 77(8.9%) 3(7.1%) 74 (9%) 0.67 (0.20~2.29)
c. 980(A>G) AA 521(60%) 22 (52.4%) 499 (61.1%) 0.016 1
AG 305 (35.3%) 14 (33.3%) 291 (35.6%) 1.09 (0.55~2.17)
GG 33(4.7%) 6 (14.3%) 27 (3.3%) 5.04 (1.89~13.46)
c.1068(G>A) GG 569 (65.8%) 30 (71.4%) 539 (65.5%) 0.69 1
AG 265 (30.6%) 11 (26.2%) 254 (30.9%) 0.78 (0.38~1.58)
AA 31(3.6%) 1 (2.4%) 30 (3.6%) 0.60 (0.08~4.54)

55 P BB AR R RE AR

EPIES

The value in parentheses is the frequency of the corresponding sample
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