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Country

@ Serotype of FMDV References

Pakistan Study 1: Serotype A=4.7%,

0%, and Asia

5% (118)

Study 2: Serotype A=13.89%,

5.83%, Asial =29.17%, AO =9.72%, and Asial+ O

Study 3: Serotype A =24.14%, 0=65.52%, and Asial =10.35% 9
Serotype A =65.25%, 0=56.25%, and Asial =20.70%
Serotype A=10.35%, 0=37.50%, and Asial =4.60%

Study 4: Serotype A=6.60%, O=20.70%, and Asial =4.60% 19)

190%, 0=20.40%, and Asia

Serotype A 4.70%

Serotype A =31.60%, 0=22.40%, and Asial =4.00%

Study 5: Serotype A=21.91%, 0=6.84%, and Asial =71.23% (120)
India Study 1: Serotype A= 14%, 0=67%, C=4%, and Asial = 15% 21
Study 2: Serotype A=8%, 0=80%,and Asial =12% )
Study 3: Serotype A=3%, 0=92%, and Asial =5% 7
Study 4: Serotype A =12.27%, 0=64.04%, and Asial =19.87% 6)
Serotype A=9.01%, 0=82.59%, and Asial =8.40%
Egypt Study 1: Serotype A=12.28%, 0=80.70%, and SAT2=7% 122)
Serotype A =36.70%, 0=56.96%, and SAT2=6.32%
Study 2: Serotype A=68.18%, 0=93.82%, and SAT2=35.23% 2
Irag Study 1: Serotype A =57.60%, and 0=30.70% (123)
Study 2: Serotype A =12.39%, 0=6.95%, SAT1 =3.69, and Asial =17.39% (123)

Available studies have been illustrated comprehensively.
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Macroelements

Element Yak milk Cow milk Buffalo milk Goat milk Sheep milk

Calcium 1,267 mg/L. L1S0mg/L 880mg/L. 1330mg/L 1,340mg/L
Phosphorus 986 mg/L. 935 mg/L. 730mg/L 944mg/L. 870 mg/L.
Magnesium 9lmg/L 39mg/L 2myL 19mg/L 45mg/L.
Potassium 1,149 mg/L 690mg/L 704mg/L. 1,090 mg/L. 920mg/L.
Sodium 24mg/L 470mg/L 120mg/L 441 mg/L. 486 mg/L.
Microelements

Tron 0.61mg/L 0.05mg/L 0.04mg/L 0.19mg/L 0lmgL
Copper 0.14mg/L. 0.12mg/L. 0.10mg/L. 020mg/L 0.18mg/L
Zinc 478mg/L. 470mg/L 4.02mg/L. 431mg/L 430mg/L
Manganese 0.08mg/L. 0.02mg/L 0.02mg/L 0.03mg/L. 0.03mg/L.

Selenium 31dpg/l 3.05pg/L 343pg/l 457pg/L 417 pgll
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Compone Yak Mare  Cow  Human
Fat, g 65 45 13 40 40
Protein, g 5.1 35 21 34 19
Lactose, g a4 14 64 48 65
Minerals, g 08 07 04 07 02
Solids-non-fat, g 104 86 93 90 73
“Total solids, g 169 128 10.5 133 12.1
Cholesterol, mg 220 37.0 45 14 20
Saturated FA, g 3924 04 24 18
Monounsaturated FA,g | 2.2 14 03 11 16

Polyunsaturated FA, g 04 05 05 [ 05
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Fatty aci Concentration (g/100g fat) function

Butyric acid (C4:0)
Caprylicacid (C8:0)
Capric acid (C10:0)
Palmitic acid (C16:0)
Stearic acid (C18:0)
Oleicacid (C18:1)

Linoleic acid (C18:2)

35-45

15-25

20-30

25-35

8-12

24-30

25-55

Butyric acid has anti-inflammatory properties and is beneficial for gut health.

caprylic acid, has antimicrobial properties and can help maintain a healthygut microbiome.

It contributes to its antimicrobial properties and supports the immune system.
Itis a primary energy source and contributes to the flavor of dairy products.
Contributing to the texture of dairy products.

Improve heart health and reduced inflammation.

It lays a crucial role in maintaining skin health, growth, and development.
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Protein

Total protein

Casein

Whey protein

asl-Casein

as2-Casein

f-Casein

x-Casein

aLactalbumin
f-Lactoglobulin

Serum albumin (mg/100g)
Lactoferrin (mg/kg)
Immunoglobulins (mg/kg)

45-55

32-40

07-12

08-12
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17-23
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04-07

77-165

200-700

100-400
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Vitamins
Vitamin A
Vitamin D
VitaminE.
Vitamin K
Vitamin BI
Vitamin B2
Vitamin B3
Vitamin BS
Vitamin B
Vitamin B

Vitamin B12

centration

0.

2mg
0.005-0.015
1-6
0.002-0.006
02-06
12-2
0.1-0.25
02-05
03-06
0.005-0.015

02-06

Function in the body

tion.

Necessary for vision, immune function, and cellular commu

Helps with the absorption of calcium and phosphorus and supports bone

Acts as an ant nt and supports immune function.

Necessary for blood clotting and bone health

Helps convert carbohydrates into energy, and plays a role in nerve function.
Helps convert food into energy and supports healthy skin and eyes.

Plays a role in energy production and helps maintain healthy skin and nerves.
Plays a role in energy metabolism and hormone production.

Helps with the metabolism of amino acids and supports nervous system function,

Plays a role in DNA synthesis and supports healthy fetal development.

Necessary for nerve function and red blood cell production.
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Concentration

mg/100g) function

Histidine 110-140 Important for the growth and maintenance of tissues and the synthesis of hemoglobin.
Isoleucine 230-290 Involved in muscle metabolism, immune function, and energy production.

Leucine 370-460 Regulates protein synthesis, muscle growth, and repair and helps maintain blood sugar levels.
Lysine 290-360 Lysine s vital for protein synthesis, hormone production, and the absorption of calcium.

Methionine 100-130 Methionine is crucial for the synthesis of proteins, the production of eysteine, and maintaining a healthy liver.

Phenylalan

ine 200-250 Essential for the synthesis of neurotransmitiers like dopamine, norepinephrine, and cpinephrine, which play a role in

mood regulation and cognitive function.
Threonine 240-300 Supports the immune system, synthesis of proteins, and production of collagen and elastin.
Tryptophan 40-60 A precursor to serotonin, which regulates mood, appetite, and sleep, and is also involved in the synthesis of melatonin.

Valine 260-330 Involved in muscle growth, repair, and energy production.





OPS/images/fvets-10-1213039/crossmark.jpg
(®) Check for updates






OPS/images/fvets-10-1239651/fvets-10-1239651-g004.jpg
Cysteine and methionine metabolism
beta-Alanine metabolism

Glycine, serine and threonine metabolism

Arginine biosynthesis

Aminoacy4RNA biosynthesis

Purine metabolism

Pyrimidine metabolism

Histidine metabolism

Biotin metabolism

Arginine and proline metabolism

Glutathione metabolism

Fructose and mannose metabolism.

Amino sugar and nucletide sugar metabolism

Lysine degradation

Nitrogen metabolism

D-Glutamine and D-glutamate metabolism

Citrate cycle (TCA cycle)

Primary bile acid biosynthesis

Ubiquinone and other terpeno

quinone biosynthesis
Phenylalanine metabolism

Phenylalanine, tyrosine and tryptophan biosynthesis
Synthesis and degradation of ketone bodies
Alanine, aspartate and glutamate metabolism
Porphyrin and chiorophyll metabolism

Propanoate metabolism

Overview of Enriched Metabolite Sets (Top 25)

Enrichment Ratio

04

) 2
-10g10 (p-value)
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Sick Healthy
ADG, kg/d 144 164 0.06

DMI kg/d 513 527 015 033

Feed:gain 357 313 009 0.01
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Metabolites FC (healthy/sick) FDR

Sarcosine 129 001
Methionine 113 001
Dimethyl sulfone 122 002
L-Histidine 106 004

Healthy = healthy beef steers, Sick =sick beef steers.
FC=fold change (healthy/sick).
Only metabolites with false discovery rate (FDR) <0.05 are shown,





OPS/images/fvets-10-1228155/crossmark.jpg
(®) Check for updates






OPS/images/fvets-10-1239651/crossmark.jpg
(®) Check for updates






OPS/images/fvets-10-1239651/fvets-10-1239651-g001.jpg
Component 2 (9.2 %)

Scores Plot

© Healthy
© Sick

‘Component 1 ( 8.8 %)






OPS/images/fvets-10-1239651/fvets-10-1239651-g002.jpg
True positive rate

10

08

06

04

02

00

Sarcosine

Methionine
=
123(0.7,07) %
£33
g
AUC: 0744 H AUC: 0.715
(0627-0.855) g (0575-0.833)
g3
2
T T T T T T ° e T T T T T
00 02 04 05 08 10 00 02 04 06 08 10
False positive rate False positive rate






OPS/images/fvets-10-1239651/fvets-10-1239651-g003.jpg
Sensitivity (True positive rate)

10

0.8

0.6

04

0.2

0.0

Area under the curve (AUC) = 0.773
95% Cl: 0.654-0.892

0.0

0.2

0.4 0.6

1-Specificity (False positive rate)

0.8

10






OPS/images/fvets-10-1234949/fvets-10-1234949-t001.jpg
Contents

Days 1-21 Days 22-42

Ingredients (%)"

Corn 604 6405
Soybean meal 344 30
CaHPO, 140 130
caco, 121 L2
NaCl 0.25 025
Soybean oil 100 200
Choline chloride 0.05 005
Lysine 0.08 0.10
DL-Met 0.21 013
Premix 1 1
Total 100.00 100.00

Nutrient levels (%)*

ME (MJ/Kg) 1214 1251
cp 2117 1924
Available phosphorus 038 036
Lys 129 115
Met 067 048
Met + Cys 100 072
Ca 092 087

“Each kg of premix provides: VA, 50001U; VDD, 100001U; VE, 75.01U; VK, 18.8mg; VB,,
9.8 mg; VB, 288 mg; VB, 19.6mg: VB, 0.1 mes Biot
D-Pantothenic acid, 58.8 mg;: Nicotinic acid, 196.0mg; Zn, 37.6mg; Fe, 40.0 mg; Cu, 4.0mg:
Mn, 50.0mg 1,0.2mg; Se, 0.2 mg.

“The nutrient levels were calculated values.
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Treatment p-value

10mg/L 30mg/L 50 mg/L Linear Quadratic
ADG (g/brid) 417122 4146 % 118 4161 %119 4205 1.08 0184 0423
ADFI (g/brid) 5199+ 168 52354170 5256+ 1.04 53314133 o112 0.285
e 126001 126001 126001 1274003 0300 0526
AWC (brid) 0.14£002 0.14£002 014001 0.14£001 0716 0935
ADG (g/brid) 78.37£286 7986+ 2.74 8108263 81064247 0078 0.142
ADFI (g/brid) 133124412 136.11£4.02 137012412 136,45+ 436 0.206 0.227
R 1704001 170 £0.02 169.£0.02 168001 0.041 0.078
AWC (1brid) 0314003 0314002 030001 030£001 0.663 0.889
ADG (g/brid) 5977+ 118" 60.66 120" 6134 113" 6156+ 1.21° 0012 0027
ADFI (g/brid) 9255+ 159 94.23 %170 9484+ 1.69 9488 247 0054 0078
e 1554001 1554001 155001 154002 0129 0233
AWC (brid) 0222001 0222001 0222001 0224001 0812 0959

“"Means in the different groups with different superscripts are significantly different (p<0.05). Values represent the means of six cages with 1 broiler per replicate cages (1 =6) per treatment.
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Treatment p-value

5g/d 75g/d 10g/d Treatment Time Treatment*Time

DMI 2648 | 2745 268 2812 2508" 27.4° 2786° 2877 028 0.189 <0001 0.052
Production (Kg/d)

Milk 4983 5193 5100 5294 55510 SLIS SLID 4762 060 0328 <0.001 0973
4% FCM! 49587 4807 4870V | SLIS | 5242 48000 4819 4893 046 0119 0.003 0.788
ECM? 4617 4461 4472 4720 | 4850° 44240 4477 4520 045 0.150 0,005 0.800
Fat 175 159 162" LAY L7 1ss | LeN 17 002 0016 0010 0817
Protein 148 146 153 15§ L6014 145 1490 001 0014 0.002 0835
Lactose 255 258 252 267 | 274 252 251 253 003 0417 0,040 0.942
Total solids 619 6.09 6.10 637 656 601" 597 621" 006 0399 0.006 0.676

Milk component (%)

Fat 356 308 319 3320 | 37 3000 3190 368 005 0.006 <0.001 0.995
Protein 299 | 282 301 sor 289 2920 285 315 002 0.001 <0.001 0.999
Lactose S14 49y 493 5057 | 494 492 491 532 002 0.003 <0.001 0.997
Totlsolids 12500 | 177 1198 | 12119 182 1175 1172 1306 008 0.021 <0.001 0.994
MUN

1505 | 1468 1486 1532 1628 1604 1241°  1500° 022 0783 <0.001 0939
(mg/100mL)

Means values within a row with different letters were significantly different (p <0.05). ““Represent comparisons between RP-GABA treatment groups, **Represent comparisons between
different trial phases."4% FCM =0.4Milk (kg/d) + 15 Fat (kg/d).

ECM=0327Milk (kg/d) + 1295*Fat (kg/d) + 7.20¢Protein (kg.d).

*Represents the interaction of two factors (treatment and time).
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Treatment p-value

5g/d 75g/d 10g/d Treatment Time Treatment*time

SOD (U/
b 1605 4905 4867 4725 664 5176" 4705 3558 129 0824 <0.001 0101
ml,
GSH-PX (U/ .
b 44820 40197 43822 43934 50398 44430 414650 36488 7.06 0.095 <0.001 0.969
mL
TAOC (U/
b 1060 916 943 908 1L5® | 96 89 817 030 0243 0.001 0714
m
MDA

12 a1y 4710 4587 3320 44 476 513 006 0.004 <0.001 0021
(nmol/mL)
186 (g/L) 16 | 16 1104 106 1L62° 1184 10440 1052 0.8 0992 0012 0.206
TNF-a (pg/ . N
b 5828 5588 5946 5902 4703 5572 6228 6755 086 0442 <0.001 0.904
mL
116 (pg/
b 12578 12422 12499 12562 10048 1215% 13479 1441 071 0856 <0.001 0.628
m
HSP-70 (pg/
i 2e82 2580 24200 22727 181580 2072 25854 27306 220 0077 <0.001 0270
m
NPY (pg/
b 21932 21547 20394 21681 18388 20578 22593 24994 L6l 0.660 <0.001 0730
mL,
CRH (ng/
b 5.26 468 481 494 406 469 499 597 010 0175 <0.001 0.162
m
ACTH (pg/
0 28  n2 225 228 73 23F | 498 2722 029 0641 <0.001 0.008
m
TSH (uIU/
N 480 186 179 1495 5200 497 47 450 007 0871 0005 0618
ml
COR (ng/
b 6784 6622 6740 6712 6122 6550 6811 7375 050 0678 <0.001 0840
mL,
TP (L) 8517 8968 90.10 8774 8637 | 8638 9105 8889 131 0511 0533 0791
AST(UL) | 76200 | 8535Y 85757 9944 7651 8201  8851%  9970° 212 0,005 0002 0971
ALT(UL) | 2240 2305 2130 2238 2008 2190 2339 2366 055 0709 0.106 0.647
ALP(UL) | 44007 | 4235% 3795 52690 | 4238 3903 4605 4934 153 0015 0.109 0995
6

03 037 0400 038 036 038" 039" 039 <001 0.004 0026 0933
(mmol/L)
NEFA 019 018 017 018 <001 0276 0434 0931

018 017 018 020
(mmol/L)

Means values within a row with different letters were significantly different (p <0.05). ““Represent comparisons between RP-GABA treatment groups. abcRepresent comparisons between
diffrent trial phases.
*Represents the interaction of two factors (treatment and time).
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Ingredients Content

Whole corn silage 2326
Alfalfa (RFV150) 13.92
Corn 2239
Soybean meal 657
Oat 449
DDGS 175
Corn germ meal 3.50
Flaked corn 7.12
Double low rapesced meal 218
Wheat bran 182
Mountain flour 089
Beet pulp. 373
Cotton seed meal 373
Premix* 043
Calcium hydrogen phosphate 043
Sodium chloride 043
Sodium bicarbonate 036
Total 100

Nutrient levels

cp 174
Starch 272
NDF 2738
Calcium 091
Phosphorus 041
NE; (Mcal/kg)* 173

DDGS, distillers dried grains with solubles P, crude protein; NDF, neutral detergent fiber.
Per kilogram of premix provide 4,680 mg of Mn as MnSO; 15,800 mg of Zn as ZnSOg:
3,040 mg of Fe as Fe, (S0.)5 3,605 mg of Cu as CuSO; 150 mg of L as KI; 30mg of Co as
CoCl2: 1,000,0001U of Vitamin A; 302,001 of Vitamin D; 4,650 mg of Vitamin E;
2,000mg of niacin.

“Predicted values from NASEM, (2021) model





OPS/images/fvets-10-1212422/fvets-10-1212422-t006.jpg
Treatments

LEG MEG
IL2ngl 581324591 61343656 77.28+1301° 0.002
IL-4, ng/L 731641580 724122240 | 71040443 0.644
IL-6, ng/L. 90.1423408 919822996  92.61+1.066 0.798
IL-10,ng/L  90.14£4302 91985830  9262+1649 0.224
IFN-y,ng/l 1105544174 109.64£5456  119.18£2.001 0221
TNF-a,ng/l | 87821572 8301£1824°  76.20£1.900°  <0.001
IgA, gL 0640012 0.67£0020  068+0.010 0242
IgG, g/l 02020011 0230006  025+0.004 <0.001
IgM, g/l 00760001 0070001 0.08£0001 0545

1L-2, interleukin 2; IL-4,interleukin 4; 1L-6, interleukin 6; IL-10, interleukin 10; IFN:
interferon-y; TNF-c, tumor necross factor o IgA, immunoglobulin A; IgG,
immunoglobulin G: IgM, immunoglobulin M. Different lowercase superscript indicates
gnificant difference of P<0.05.
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Treatments

LEG MEG
pH 671£0.048 6620050 6550059 0122
MCP, g/dL. 5205£1741"  5475£1224%  S712:1646° 0025
NH,-N, mg/dL 4920163 | 435:0.118° 40240161 0001
TVFA, mmol/L 632740491" | 651840543 68.47£0581° 0029
Acetate, mmol/L  4280£0376' 429240433 442980763  0.012

Propionate, mmol/L | 13.11+0343 142580278  17.07£0338 0092
Butyrate,mmol/L  544£0.112" 6220248  6330.182°  0.030

Acetate: propionate 32840074 | 30240046°  295:0089° 0010

MCP, microbial crude protein; NH,-N, ammonium nitrogens TVEA, total volatle fatty acids.
ifferent lowercase superscript indicates significant difference of P<0.05.
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Treatments

LEG MEG
IBW, kg 13908£2311 140194211 145.96£3.526 0346
FBW, kg 1645442867  16808+4986 1790444862 0069
ADG, kg 045800449 | 05000396 05940071 0.201
ADFLkg/d | 534£0072' | 552£0072° | 5.69+0066' 0.006
FCR 130941341 119020912 | 11641577 0705

al body weight; FBW, final body weight; ADG, average daily gain; ADFI, average
feed intake; FCR, feed conversion ratio. Different lowercase superscript indicates
significant difference of p <0.05.
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Treatments

LEG MEG
DM, %  6327£0462° = 6447£0494  66.11£0.689" 0.006
OM,%  6562£0546" = 66.46£0.478"  68.03+0.640" 0019
CR% 6238+0.569 | 626340537 63530549 0318
NDE%  6148+0730° = 6230+0618"  63.35:0.246" 0.050
ADE%  38.10£0412 383140498 39.87£0.624 0.089

DM, dry matter; OM, organic matter, CP, crude protein, NDF, neutral detergent iber, ADF,
acid detergent fiber. Different lowercase superscript indicates significant difference of
p<0.05.
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Treatments

LEG MEG
TR g/l 59261260  59.88+0.923 | 60.12£0546 0979
ALB, g/L 2750£0658  288940.706 | 293740277 0382
GLOB, g/L 317740870 | 309420690 30750381 0328
GLUmmol/L.  398+0036"  4.11£0090" 446:0084 <0001
TG, nmol/L. 0.10£0004  0.09£0.005  0.08£0010 0.063
BUN,mmol/L 31740067 = 31520098 = 3050317 0439
ALT, UL 34760268 32240076"  3.15:0073 0.004
AST,U/L 4165138 421740816 4043£0640° <0001
AL U/L 436743400 | 421242158 | 411240746 0.057

TP, total protein; ALB, albumin; GLOB, globulin; GLU, glucose; TG, triglyceride; BUN, urea
nitrogen; AL, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase. Different lowercase superscript indicates significant difference of p <0.05.
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Treatments

LEG MEG

T-AOC, 112120337 | 115340425 | 11930203 0330
U/ml

SOD,U/mL | 130.5142754" | 1454543410° 1511740398  <0.001

GSH-Px, | 189.99+11L023 20661+11363 21738+14712 0129
U/mL

MDA, 5.34£0246 5190184 493:£0.069 0221
nmol/mL.

T-AOC, total antiosidant capacity; SOD, superoxide dismutase; GSH-Px, glutathione
peroxidase; MDA, malondialdehyde. Different lowercase superscript indicates significant
ifference of p<0.05.
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Treatments'

MEG
Alfalfa hay 2000 1666 1333
Oat hay 2000 16.66 1333
Full corn silage 20.00 16.66 1333
Corn 29.00 38.50 48.00
Rapeseed ol 050 050 050
Wheat bran 5.00 4.50 4.00
Soybean meal 1.50 1.50 1.50
Cottonseed meal 050 1.00 1.50
Rapeseed meal 050 1.00 1.50
Calcium carbonate 1.65 158 145
Calcium hydrogen phosphate 035 044 036
Premix’ 1.00 1.00 1.00
ME, MJ/kg DM* 7.20 7.89 8.58
cp% 980 985 991
EE, % 2.90 3.03 3.16
NDE % 3489 30.87 26.84
ADE % 19.70 17.19 14.67
ADL, % 201 193 184
NFC, % 3395 37.73 41.99
Starch, % 2831 33.04 37.77
Ash, % 481 431 3.82
Ca, % 0.88 0.86 083
P% 058 0.57 0.56

'LEG, low-energy group; MEG, medium-energy group: HEG, high-energy group.
 premix provides per kg diet: 10mg Cu in the form of sulfate, 60 mg Zn in the form of
sulfate, 50mg Mn in the form of sulfate, 50mg Fe in the form of sulfate, Co in the form of
chloride 0.2mg, Tin the form of fodate 0.5 mg, S in the form of selenite 0.3 mg, and Vitamin
A 10,0001U, Vitamin D, 2,000 1U, and Vitamin E 601U
“The ME value of TMR was calculated based on the available ME data of the ingredients. CP,
EE, NDE, ADE, ADL, Ca, and P were determined values. NEC=DM-

(ES% + CP% + CP% + ASH%).DM, dry matter; ME, metabolizable energy: CP, crude prote
NDE, neutral detergent fiber; NFC, non-fiber carbohydrates AD, acid detergent fibers ADL,
acid detergent lignin; Ca, calcium; P, phosphorus.
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Metabolic pathways Metabolites

Purine metabolism (9) Xanthine, Hypoxanthine, Guanosine, Guanine, ADP, Adenosine, Adenine, 2'-Deoxyadenosine, (R)(-)-Allantoin

metabolism (9)  Spermine, Spermidine, N-Carbamoylputrescine, L-Glutamic acid, Glutamic Acid, gamma-Glutamyl-gamma-aminobutyraldehyde,

Arginine and p
‘gamma-Aminobutyric Acid, D-Proline, Creatinine

Taste transduction (7) Saccharin, Norepinephrine, L-Glutamic acid, Glutamic Acid, gamma-Aminobutyric Acid, D-Serine, ADP

Pyrimidine metabolism (5) Uracil, Thymine, Cytidine, 1-beta-delta-Ribofuranosyl-Cytosine, Beta-Alanine

Glutathione metabolism (4) Spermine, Spermidine, L-Glutamic acid, Glutamic acid
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Antibiotics Rifampicin (Rif)  Enrofloxacin (Enr]

B. abortus A19 195 120
Arsh 195 120
Carsh 195 120

“MICs of the above antibiotics (ug/mL) were detected by using serial two-fold antibiotic
dilutions in TSB broth.
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Primer name Primer Sequence (5'-3') Amplicon sizes (bp)
brnT-F ATGAAGATCATCTGGGACGAA

bT 90
braT-R CAGGAAGAATTCGAAATGCAG
ratA-F ATGCCTCAATTTACGACCG

ratA m
ratAR CAAGGCTTCGCACATAGG
mbeA-F ATGAAGCCTGTAATCAGCAAG

mbeA 128
mbeA-R ATCAAGCTTCCATAGATCGG
pemK-E ATGAAGCGTGGCGAAATATG

pemK 121
pemK-R TGCGCAAATGGTTATCGAG
relE.-F. GTGAAGGTTATCGTTTCTCCG

relE. 123
relE-R ATCACGTTTGAGCCGTT
mbeAp-F TTATCGCAGCCGAATAAGCC

mbeAp i
mbeAp-R GATCGCCTCCATCTTGTCT
mbcAP-F GGATCCTTCCATACGGCACTTAAAACCC

mbcAP 312
mbcAP-R CTCGAGGATCGCCTCCATCTTGTCT
braTAP-F GGATCCTTCCAGCATATCCAGCATGAC

TP 33
bruTAPR CTCGAGCGTATGTACAATAATTCGTCTGGG
165rRNAF AGAGTTTGATCCTGGCTCAG

165RNA 123
165TRNAR ATTCCGTAGCAAATGGTACG
ompI6-F ATCCAGTCGATTGCACGTAG

ompl6 165

ompl6-R GCCGACATTAACGGTGAAGTC
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Plasmids/ Description Reference/

strains source

E. coli DH5x Host strain Lab stock.

Brucella abortus A19 | Wild type strain Lab stock

Brsh Reh: KanR derivative of | Labsstock
Babortus A19

crsh AmR: rsh complete gene of | Lab stock

B.abortus A19 ARsh strain
PBBRIMCS-5 Gentamicin resistance Lab stock
gene, mod, broad host
range cloning vector
PBB-Amp-lacZ, Ampicillin(Amp) Lab stock,
resistance gene,

expression vector

PBB-mbeTAp-lacZ Amp resistance gene, “This study
(mbcTAp) expression vector
PBB-briTAp-lacZ Amp resistance gene, “This study
(braTAp) expression vector
Arsh-mbeTAp Amp resistance gene, Arsh | This study

carries a pBB-mbcAp-lacZ

Arsh-braTAp Amp resistance gene, Arsh | This study
carries a pBB-braTp-lacZ

WT-brnTAp Amp resistance gene, B, This study
abortus carries a pBB-
briTAp-lacZ.

WT-mbcTAp Amp resistance gene, B, This study

abortus carries a pBB-
mbeAp-lacz
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