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Abstract To elucidate the genetic basis of its white (cream dilution) coat color phenotype, this study conducted
systematic health indicator examinations on Bailongju horses. Based on whole-genome resequencing data,

principal component analysis (PCA), phylogenetic tree construction (neighbor-joining tree), population structure
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analysis (ADMIXTURE), and a genome-wide association study (GWAS) were used to analyze the genetic
background and the potential molecular basis of the white (cream dilution) coat color. Meanwhile, potential
associated loci identified by GWAS were validated by PCR amplification and Sanger sequencing. The results
showed that: 1) All health indicators of Bailongju horses were within normal reference ranges, indicating good
overall population health. 2) Population genetic structure analysis indicated that Bailongju horses possess
ancestry components from both Mongolian horses and Warmblood horses, and have developed a distinguishable
population genetic structure under long-term directional selection. 3) A potential associated locus rs1140980396
in the SLC45A2 gene region on chromosome 21 was detected by GWAS, which was further validated as a
missense mutation (g. 31690653G>A), corresponding to the causal mutation for the white (cream dilution)
phenotype reported in OMIA (Online Mendelian Inheritance in Animals). In conclusion, this study reveals that
Bailongju horses have a composite ancestry derived from Mongolian and Warmblood horses and demonstrated
that, following long-term directional breeding, they have developed a distinct population genetic structure that
distinguishes it from reference groups. Futhermore, our results suggest that SLC45A2 is a potential candidate
gene for the white (cream dilution) coat color phenotype in the Bailongju horse population. These findings provide

a theoretical basis for germplasm resource conservation and molecular marker-assisted breeding of the Bailongju
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horse population.
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Fig. 1 Bailongju horse and its white (cream dilution) coat

color phenotype
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Table 1 Hematological test results in Bailongju horses

i i 6 br B3 iE B A - {H EH /5w
Cell Index Parameter Reference range Average Normal/Abnormal
M 4 i % H WBC 5. 00~12. 00 9.87 1E %
LRR P e R =] Neu# 2.18~6.96 4.40 1B
T 4t i £ H Lym# 1.32~5.86 4.93 iEH
PR 4N i 8L B Mon# 0.05~0. 92 0.33 1IE#
- W TR P 4 i i H Fos# 0.01~1.00 0.18 iE
Le;kocyte g i 40 B H Bas# 0.00~0.12 0.02 1EH
SRR IS A Neu% 0. 380~0. 700 0.43 1EH
N = Lym% 0. 250~0. 620 0.55 E#
PO A 4y L Mon % 0.010~0. 080 0.03 1E %
WE iR b 40 B A b Eos% 0.001~0. 080 0.02 E#
R B P 7 40 i T 4y B Bas% 0.000~0. 012 0.00 1E
21 4 M H RBC 5.30~10. 50 8.21 iEH
I 21 3 1 e BE HGB 100~170 126.17 1EH#
21 40 Jilg i R HCT 0. 300~0. 490 0.33 E
2140 i S 157 21 40 AR R MCV 37.0~59.0 40.98 1EH
Erythrocyte 33421 4 Jitd if £1 6 11 & = MCH 13.5~19.5 15.73 iE®
S X7 2T 40 M i 21 4 (iR MCHC 300~380 378.50 1EH
2140 M 3 A Ve T AR R R A RDW-CV 0.195~0. 250 0.23 1IE#
£1 40 M 43 A w8 B A 1 25 RDW-SD 35.5~45.8 35.85 1E &
WY& gE| PLT 90~360 148. 67 1E W
I/l S H 00 /N B AR R MPV 5.5~8.0 6.18 1IE%
Platelet I /NR 43 A5 58 BE PDW 12.0~17.5 14.93 IEH
Il /)N B AR PCT 0.50~2. 60 0.90 1EH

TE #3208 4 X80 90 RN AL 4326 4 L . WBC, FTA 7140 New, i PEAL 4 1L s Lym , 36K U401 s Mon, S A% 40 i s Eos , W8 iR M KL 40
Jtd s Bas , 1 B R0 L s RBC, 2040 MUV H HGB L 20286 11 HOT , ZE A1 M JE AR s MOV, P 34 20 20 i 4 B s MICHL, P 34 20 40 i 1f £0 28 11 3%
s MCHC, - 20 A0 M it 21 8 (B2 s RDW-CV, ZL 41 93 A7 5 J& 45 5% & K0 RDOW-SD, 21 A0 M 53 A 58 BE b ok 2% s PLT, i /M2
MPV F- 2R B PDW /MRS A 5B s PCT il /MR B

Note: # indicates the absolute count of each leukocyte subtype, and % indicates the relative percentage of each leukocyte subtype. WBC,

white blood cell count; Neu, neutrophil; Lym, lymphocyte; Mon, monocyte; Eos, eosinophil; Bas, basophil; RBC, red blood cell

count; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean

corpuscular hemoglobin concentration; RDW-CV, red cell distribution width-coefficient of variation; RDW-SD, red cell distribution
width-standard deviation; PLT, platelet count; MPV, mean platelet volume; PDW, platelet distribution width; PCT, plateletcrit.
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Table 2 Results of serum biochemical analysis in Bailongju horses

W/ S

W H 52 6 b S8 1E & 3 A A Normal/
Category Index Parameter Reference range Average Abnormal
MEH TP 55.0~80.0 59.93 1IEH
E R SRS ALB 25.0~42.0 29. 28 E%
Protein BRE M GLOB 25.0~45.0 28. 47 1EH
HER o A/G 1.0~2.5 1.05 1EH
2 R o 3 5 7S il ALT 5.0~50.0 7.83 1EH
PN &~ Y5 AST 160. 0~600. 0 255.03 B
AT A0 R W TR Tk ALP 10.0~310.0 214. 90 EH
Hepatobiliary % 2 e L R GGT 0.0~60.0 20. 07 1EH
I=N I EAE TBIL 0.0~40.0 13. 36 EH
SOIE T R TBA 0.0~20.0 8.17 1IEH
ek TE A il AMY 0.0~40.0 <5.00 iEH
Pancreas
JRZ A BUN 3.6~9.6 4.72 EH
I
nge I UL B CREA 35.0~190.0 111.03 1IEH
idney
7L i A LDH 210. 0~700.0 325.25 EH
O 1L/ LA
Cardiac and WL 3% i CK 60. 0~430.0 271. 80 E#
skeletal muscle
f B 1 it ikaE GLU 3.5~7.0 4.05 E®
Energy S I TC 1.3~3.5 2.76 iEH
metabolism i = g TG 0.1~0.7 0.33 i
' 5 Ca 2.6~3.5 2.91 EH
H.%E 772 PHOS 0.6~1.6 1.01 1B
Minerals
BE Mg 0.6~1.0 0.76 IE®
BT Na® 130.0~145.0 140. 42 1IEH
A A 5 . ; I
S K 2.9~5.4 4.55 1
Electrolytes
ABT Cr 95.0~108.0 99. 57 1EH

TP B AL, A ;GLOB BRI s A/G, FERE AL T INE MR R L BB s AST , R IR R & IL 5 RS Wi ; ALP T
PERERR I ; GG, y-# 2 B 56 A5 i s TBIL, B LT % ; TBA, SR VHER ; AMY , €K ; BUN, JR % & CREA IS ; CK, L2
W s LDH , FLAR I SR s GLU B A58 s TC, BIREE S ; TG, H M =15 5 Ca, 45 s PHOS, JCHL#E ; Mg, 85 Na ™ Bl s 7 KL 41
BT;Cl lmET.

Note: TP, total protein; ALB, albumin; GLOB, globulin; A/G, albumin/globulin ratio; ALT, alanine aminotransferase;
AST, aspartate aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transferase; TBIL, total bilirubin;
TBA, total bile acid; AMY, amylase; BUN, blood urea nitrogen; CREA, creatinine; CK, creatine kinase; LDH, lactate
dehydrogenase; GLU, glucose; TC, total cholesterol; TG, triglyceride; Ca, calcium; PHOS, phosphorus; Mg,
magnesiums; Na', sodium; K, potassium; Cl ™, chloride.

2.2 BEKBEEZESH 25 (8] TR AR B B Ak a3/ 24 R R R T
PCA 4T (&l 2Ca)) BoR 4 PP BELERT 24 = 8043 17.03% 9. 74 % W45 A8 S, i 1 = A& i 2 AR



%123

RLIGEE 45« A DR A o 0 AT 1 R B A G851 € P A R ) B (A ik SR R

®3 BEUIHADHEBEREVNER

Table 3 Quality assessment of frozen semen from Bailongju stallions
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Fig. 2 Population genetic analyses of Bailongju horses and reference populations
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Fig. 3 Genome-wide association analysis and Sanger sequencing validation results of the Bailongju horse
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