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Study Type Efficacy

Pertaining to Porcine Circovirus Type 2a (PCV2a)

Study Purpose Efficacy against disease caused by PCV2a including the
prevention of viremia, the reduction of virus shedding and
reduction of lymphoid depletion and infection

Product Administration | Two doses, administered intramuscularly at 3-week intervals

Study Animals Commercial pigs, 3-5 days of age, 25 vaccinates and 24 controls

Challenge Description Pigs were challenged 49 days post second vaccination with
combination PCV2a and Porcine Reproductive and Respiratory
Syndrome (PRRSv) viruses

Interval observed after Animals were evaluated 34 days post challenge

challenge

Results Viremia

Group' # Positive/ Total
Animals
Controls 24/24
Vaccinates 1/25
Nasal Shedding
Group # Positive/ Total
Animals
Controls 2424
Vaccinates 25/25
Fecal Shedding
Group # Positive/ Total
Animals
Controls 2424
Vaccinates 25/25
Lymphoid Depletion
Group # Positive/ Total
Animals
Controls 19/24
Vaccinates 4/25
Lymphoid Infection
Group # Positive/ Total
Animals
Controls 19/24
Vaccinates 9/25
'One pig from the control group was removed from the study from cause
unrelated to the study, prior to challenge.
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Raw data shown on attached pages.

USDA Approval Date

July 6,2012
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PCV2 qPCR Results (logio DNA Copies/mL) of Serum Samples for Viremia

165A

15-Jun-11 0i-Juk11 22-Jul-11 18-Aug-11 25-Aug-11 2-Sep-11 9-Sep.11 16-Sep-11 22-8ap-11
Pigld | Treamment opetv | oopav | 21oPav | ADPC | GOPC | 14DPC | HDPC |  28DPC_ | 34DFG
319 VECoing BLD BLD BLD BLD BLD BLD BLD BLD BLD
vy Vaccing BLD BLD BLD BLD BLD ELD BLD BLD BLD
23 Vaccing BLD BLD BLD BLD BLD EBLD BLD BLD BLD
35 Vacsing BLD BLD BLD BLD BLD BLD BLD BLD BLD
326 Vacoine BLD BLD BLD BLD BLD BLD BLD BLD BLD
327 WVaccine N ELD BLD ELD BLD BLD BLD BLD BLD
A Vaccine BLD BLD BLD BLD BLD BLD BLD BELD BLD
333 Wactine BLD BLD BLD BLD BELD BLD BLD ELD BLD
334 aczine BLD BLD BLD ELD BLD BLD BLD ELD BLD
336 Vatoing BLD BLD BLD BLD BLD BLD ELD BLD BLD
337 Waccine N BLD BLD BLD BLD BLD BLD BLD BLD
343 Waccing BLD BLD BLD BLD BLD BLD BELD BLD BLD
dig Vaccing BLD BLD BLD BLD BLD BELD ELD BLD BLD
345 Vaccine BLD BLD BLO BLD EBLD BLD BLO BLD BLD
348 Waccine BLD BLD BLD BLD BLD BLD BLD BLD BLD
350 Vasine BLD BLD BLD BLD BLD BLD BLD BLD BLD
354 Vaccine BLD BLD BLD BLD BLD ELD BLD BLD ELD
357 Waccing BLD BLD BLD BLD BLD BLD BLD BLD BLD
358 Vaccine BLD BLD BLD BLD BLD BLD BLD BLD BLD
| Vaccing BLD BLD BLD BLD BLD BLD BLD BLD BLD
385 Vacrine BLD BLD BLD BLD BLD BLD BLD BLD BLD
8T Vaccina BLD BLD BLD BLD BLD BLD BLD BLD BLD
358 Vaccine BLD BLD: BLD BLD BLD BLD BLD BLL BLD
ara Vaccine BLD BLD BLD BLD BLO ELD BLD BLD 4.1
374 Vaccing BLD BLD BLD BLD LD BLD BLD ELD BLD
38 Placabo BLD BLD BLD BLD BLD 77 5.4 6.6 58
30 Flacabo BLD BLD BLD BLD BLD 71 BB T4 6.3
a2 Placebo BLD BLD BLD BLD BLD 77 53 6.7 6.6
324 Flacabo BLD Bl BLD BLD BLD 6.5 5T 58 6.3
28 Placeho BLD BLD BLD BLD BLD 589 56 58 6.1
329 Placaba BLD BLD BLD BLD BLD 6.7 5.5 6.5 6.8
330 Placebo BLD BLD BLD BLD BLD 7.2 6.4 5.9 6.1
335 Placeba * BLD BLD BLD BLO 74 1.7 5.6 58
338 Placebo BLD BLD BLD BLD BLD 7.1 59 5.4 57
340 Placebo ELD ELD BLD BLD BLO 77 6.6 B.1 8.1
3 Placebo BLD BLD BLD BLD BLD (] 6.6 1.0 6.8
342 Placebo BLD BLD BLD BLD BLD 7.2 6.1 5.4 6.3
348 Placabo EBLD BLD BLD BLD BLD 15 T2 6.2 6.0
347 Placsbo ELD ELD BLD BLD 3.8 TE 6.6 6.7 6.8
348 Plecebo BLD BLD BLD BLD BLD 6.6 57 58 59
353 Placabo ELD BLD BLD BLD BLD a7 6.0 6.0 B2
358 Plec=bo BLD BLD BLD BLD BLD 5.4 56 55 59
358 Placebo BLD BLD BLD BLD ELD NS NS NS NE
352 Placebo BLD BLD BLD BLD BLD 6.3 5g 6.0 63
383 Flacobo * BLD BLD BLD BLD 5.2 8.9 a7 8.2
366 Ptacabo BLD BLD BLD BLD BLD 6.2 6.5 59 BB
358 Placebo ELD BLD BLD BLD BLD bA 8.1 52 57
3o Flacebe BLD BLD BLD BLD BLD 5.3 6.9 4.9 53
an Flacsba BLD BLD BLD BLD BLD 7.5 8.3 74 7.8
Y] BLD T.1 6.0 58 E.1
BLD = pelaw imét of detection in qPCR assay  DF1V = day posl-first vaccingtion  DF2V = day poet-sscond vaceinalion  DPC = day post-challenge N3 = no sample

* Two 0DP1Y serum fubes were labeled £327 and two wers Izbeled #335, and samples #337 and 363 were missing. Al four samples were BLD by gPCR
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PCV2 qPCR Results (log10 DNA Copies/mL) of Nasal Swab Samples

165A

Of=Jubtl  22-0ul11 18-Aug1  35Augit  2-Sep 0-Sep-i1 __ 16-8ep-11  22.8epell
Pigid | Treatment ooP2v | zpPav | dDPC 6DPC_ | 14DPC_ | 21DPC_ | 2BDPC | 34DPC
319 Vaccine BLD BLD BLD BLD 4.3 45 BLD BLD
32 acoine BLD BLD BLD BLD 5.0 53 4.5 BLD
323 Vaceine BLD BLD ELD BLD BLD 45 4.2 4.4
325 Vaccing BLD BLD BLD BLD BLD 440 BLD BLD
326 Vaccing ELD BLD BLD ELD 4.6 47 4.0 BLD
327 Vacoine BLD BLD ELD BLD 4.8 52 4.1 3.9
334 Vaccing ELD BLD ELD BLD 4.5 4.1 3.8 BLD
333 Vaceing BLD BLD BLD BLD 4.4 4.1 4.2 1.8
334 Vaceing BLD BLD BLD BLD 4,0 4.3 BLD BLD
336 Vaccing BLD BLD BLo BLD 4.1 4,2 4.0 4.0
337 Vacsing ELD BLOD BLD BLD BLD 4.8 BLD 4.2
343 VRcCine ELD BLD BLD BLD 52 4.8 4.2 BLD
344 Vacsing ELD BLO BLD BLD 48 4.6 BLD 4.1
345 Vaccine BLD BLD BLD BLD 4.8 4.9 4.0 BLD
348 Vaccne BLD BLO BLD BLD 4.8 4.4 4.2 BLD
350 Waccine BLD BLD BLD BLD 4.8 56 4.1 4.1
354 Vaccine BLD BLD BLD BLD BLD 472 3.9 BLD
357 Vapsng BLD BLD BLD BLD 3.8 47 BLD BLD
358 Vaccine BLD BLD BLD BiLD BLD 49 4.0 BLD
381 Vacsine BLD BLD ELD BLD 4.0 52 2Lo BLD
365 accing BLD BLD ELD BLD -] 4.3 BlLD 4.0
367 Vaccine BLD ELD ELD BLD BLD 52 45 38
368 Vaczineg BLD BLD ELD BLD BLD 5.3 4.0 BLD
373 Vaccine BLD BLD ELD BLD BLD 51 4.1 4.3
T4 Waccine BLD BLD ELD BELD BLD 55 4.8 41
318 Flacebo BLD BLD BLD BLD 17 5.9 59 53
320 Placebn BLD BLD BLD BLD 7.7 55 69 5T
32 Flacaba BLD BLD BLD BLD 8.5 8.5 74 6.3
324 Placebo BLD BLD BLD BLD 7.5 549 58 55
328 Placebo BLD BLD BLD aLn 7.8 6.0 B.3 58
329 Placebo BLD BLD BLD BLD 6.8 B9 7.6 5A
330 Flacebo BLD BLD BLD BlLD 6.2 B3 R 5.6
335 Platabo BLD BLD BLD BLD B4 58 5.8 6.1
339 Placsba BLD BLD BLD BLD 7T 6.8 58 15
240 Placabo ELD BLD BLD BLD BT 7.5 6.8 6.2
349 Placebo BLD BLD BLD BLD T8 6.7 &1 G4
J42 Fiacabo ELD BLD BLD BLD 848 6.5 &4 55
348 Placeba BLD BLD BLD BLD 8.8 [-E:] [:1:] 6.0
347 Flacebo BlLD BLD BLD BLD a5 T &0 81
349 Placaba BLO BLD BLD ELD T.7 8.5 8.1 4.7
363 Placeba BLD BLD BLD ELD 8.2 TA 6.5 [: X
356 Placebo BLD BLD BLD BLD a7 7.2 58 5.0
1.1 Placeba BLD BLD BLD BLD NS NS NS NS
352 Placabo BLD BLD BLD BLD 6Ea 7.0 6.0 8.0
363 Placebo BLD BLD BLD BLD 6.1 Fa 8.8 57
366 Placebo BLD BLD BLD BLD 6.8 77 6.4 7.0
369 Placebo BLD BLD BLD BLD LY. ] T2 LA 6.2
3T Placabo BLD BLD BLD BLD 6.3 7.0 LY 649
an Placsbo ELD BLD BLD BLD T4 8.2 8.7 6.3
a2 Placabn ELD BLD BLD BLD rA N T. &7 6.3
BLD = balow limit of detection in gPCR assay  DP2V = day post-second vaccination  DPC = day pest-challenge NS = no sample
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PCV2 qPCR Results (log10 DNA Copies/mL) of Fecal Swab Samples

01-Jul-11 22-Jul-11 1E-Aug-11 25-Aug-11 2-Sep-11 3-5ep-11 18-Sep-11 22-Sep-11
Piglp | Treatment toP2v | 2fpP2v | 4oPc | eoPc | M4DPC | MOPC |  zEDPC | M4DPC
318 Vassine BLD BLD BLD BLD 50 4.8 BLD BLD
321 Vaccina BLD ELD BLD BLD 48 21 4.6 BLD
323 Vacsine BLD BLD BLD BLD 4.9 4.1 3.5 BLD
325 \Vaccine BLD BLD BLD BLD 4.4 5.0 38 BLD
328 Vacoing BLD ELD ELD BLD 4.8 5.2 3.9 BLD
azr Vaccing BLD ELD BLD BLDY 5.4 40 3.0 BLD
331 Vaccine BLD BLD BLD BLD BLD 4.1 3.9 BLD
333 Vaccing BLD ELD BLD: BLD BLD a8 4.5 BLD
334 Vaccing BLD BLD BLD BLD BLO 4.3 BLD BLD
336 Vacoing BLD BLD BLD BLD 4.3 BLD BlD BLD
ar ‘Vaccing BLD BLD BLD BLD 4.1 BD BLO BELD
343 Vaseing BLD BLD BLD BLD 4.7 4,7 4.0 BLD
A4 accing BLD BLD BLD BLD 4.3 5.0 3.9 BLD
345 Vaccing = 1] BLD BLD BLD 4.8 4.6 BLD ELD
48 Yaccine BLD BLD BLD BLD 4.6 4.5 BLD BLD
350 Vaccing BLD BLD BLD BLD 5.2 o1 4.7 BLD
354 Vaocine BLD BLD BLD BLD BLD 4.4 BLD BLD
357 Vaccime BLD BLD BLD BLD BLD 4.1 BELD BLD
354 Vaocing BLD BLD BLD BLD 4.0 44 BLD BLD
361 Waccine BLD BLD BLD BLD BLD d.4 BLD BLD
J65 Watcine BLDY BLD BLD BLD BLD 39 BLD BLD
367 Waccine BLD BLD BLD BLIY BLD BLD 41 BLD
aGa Vaccine BLD BLD BLD BLD 4.0 4.5 4.0 BLD
ara WVascine ELE BLD BLD BLD BLD 4.1 BLD BLD
T4 Wacoing BLD BLD BLE ELD 40 47 4.2 BLD
318 Placebe EBLD BLD BLD BLD [ X 54 54 49
320 Placebo BLD BLD BLD BLD 8.5 [:X:] 59 56
322 Placabo BLD BLD BLD ELD T rZ BT 6.1
324 Placebo BLD BLD BLD ELD &3 [ 1] 56 4.8
2B Placebo BLO BLD BLD ELD 54 6.6 5.4 4.7
328 Placebo BLD BLD BLD BLD 4.8 a5 5.9 6.0
33 Placebo BLO BLD BLD BLD B0 6.8 5.8 8.2
ba'c -1 Placabo BLD BLD BLD BLD B3 56 5.4 4.9
339 Placabo BLD BLD BLD BLD 6.5 6.5 56 5.4
340 Placebo BLD BLD BLD BLD 6.4 6.9 6.2 6.0
341 Pieceho BLD BLD BLD BLD 6.2 B.5 54 53
343 Piacabo BLD BLD BLD BLD G4 68 A6 83
348 Placabo BLD BLD BLD BLD 6.2 6.5 6.3 5.8
347 Placabo ELD: BLD BLD BLD T ] 6.1 568
349 Placabe ELD BELD BLD BLD 58 6.2 6.0 58
353 Placaba BLD BLD BLD BLD 59 6.7 L& 5.4
356 Placubo BLD BLD BLD BLD BLD 6.0 53 51
358 Placebo BLD ELD BLD BLD NS NS NG NS
a2 Placebo ELD BLD BLD BELD 55 5.5 5.7 50
FE3 Placebo BLD BLD BLD BLD 4.2 6.2 52 51
266 Placebo BLD BLD BLD BLD 53 5.7 55 58
258 Flacebo BLD BLD BLD BLD 4.4 B4 6.7 6.0
370 Placebo BLD BLD BLD BLD 4.5 6.5 7.5 56
= | Placabo BLD BELD BLD BLD 5.9 T8 T4 B.G
a7z Placabo BLD ELD BLD B,1 6.8 5.5
BLD = below Bmit of detection in gPCR assay  DF2V = day pogt-second vacaination  DPC = day post-challenge NS = no sample
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Immunohistochemistry and Histopathology Scores of Lymphoid Tissues

Lymphoid Infection (IHS) Lymphodd Dapletion
Fig ID | Treatment | Tonsil MLMN BLM Tensil L]

=
=

BLM
318 Vaceine 0 0 ] ] o o
|32 Waccine o a L1 0 1 0
| 323 Vaccine ] 0 1] 0 0 0
325 Vacecine 10 i 1 4] a ]
i Vaccine 0 1° ] 0 a 0
327 Vaceine o 0 0 4] 0 1]
3 Vaccine o 0 ] 4] 0 0
333 Vaczine i} 4] 0 ¥ o 0
334 Vaccine [1] 0 0 0 0 0
336 Vaesine o 0 0 W] H] ]
337 Vaccine 1 ] 0 o ] 0
343 acoine 1] 0 i 0 0 0
344 Vaccine 0 1 1" 1] 0 1]
345 Vaccine 0 [ 0 1] 0 i)
343 Vaccine 0 o 0 o ] 4]
350 ‘Vacecine 0 o 0 0 0 0
354 Vaccine 0 o 0 0 1] 0
367 Vaccine 1* 1] o Q 0 lu]
358 ‘accine 0 1] 0 [ 0 4]
361 Vaccine 1 1] 2 1 1] 1
3E5 Vaccine i 1 2 1 1 1
367 ‘Yaccine 19 1= 1] 0 4 a
368 Vaseing 1 0 o* ] 1 1
ara Vaccine 0 0 0 4] 0 0
74 Yaccine 0 0 0 0 0 0
318 Flacebo 0 ] 0 0 i 0
320 Placabo 0 0 2 o] 0 1
az22 Placebo 1 1 2 1 1 1
324 Placabo 1 1 1 1 1 1
328 Flacabo 0 ] 1 0 0 1
329 Placabo 1 2 2 1 1 1
330 Placabgo 1] 1 2 1] 1 1
335 Flacebo 1 o 2 1 o 1
338 Placebo 18 ] 1 o 0 1
340 Flacebo 1] 1 2 o 1 1
341 Flacebo 1? o 2 o o 1
342 Placebo 2 2 1 1 1 1
346 Placebo 1 1? 2 1 1 i
347 Plecebo 2 2 2 1 1 1
340 Placabo 0 1 2 1) 1 1
353 Flacebo 2 1 3 1 1 2
358 Placehbo 1" 0 1 1] i 1
g2 Placeba ] 0 1 o] 1 1
363 Placebo 0 a 0 a 1] i)
365 Placeba o o v 0 0 n
369 Placebo ] 1 o* 0 1 1
370 FPlacebo 0 1 1 o] 1 1
a7 Placaba o 0 0 0 0 (]
72 Placebo o 4] 0 0 0 o]

MLM = masentenc lymph node; BLM = bronchial lymph node

* Rare posithe cells staining

* Changes In the BLN, with extensive hemarrhage with plasma calls and sesinophis, ane nat typacal for PCV2 infection, and
appear most consistent with aoule trauma and hemorrhage associated with blseding prior to postmortem examination
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Study Type Efficacy

Pertaining to Porcine Circovirus Type 2a (PCV2a)

Study Purpose Efficacy against disease caused by PCV2a including the
prevention of viremia, the reduction of virus shedding and
reduction of lymphoid depletion and infection

Product Administration | Single dose, administered intramuscularly at 3 weeks of age

Study Animals Commercial pigs, 3 weeks of age, 25 vaccinates and 26 controls

Challenge Description Pigs were challenged 49 days post vaccination with combination
PCV2a and Porcine Reproductive and Respiratory Syndrome
(PRRSV) viruses

Interval observed after Animals were evaluated 35 days post challenge

challenge

Results Viremia

Group' # Positive/ Total
Animals
Controls 26/26
Vaccinates 0/24
Nasal Shedding
Group # Positive/ Total
Animals
Controls 26/26
Vaccinates 19/24
Fecal Shedding
Group # Positive/ Total
Animals
Controls 26/26
Vaccinates 21/24
Lymphoid Depletion
Group # Positive/ Total
Animals
Controls 13/26
Vaccinates 4/25
Lymphoid Infection
Group # Positive/ Total
Animals
Controls 15/26
Vaccinates 5/25
!One pig from the vaccinate group was removed from the study from cause
unrelated to the study, prior to challenge.
Raw data shown on attached pages.
USDA Approval Date November 5, 2012
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PCV2 qPCR Results (logl0 DNA Copies/mL) of Serum Samples for Viremia

- Jun11 0-Jul-11 T7-Aug1 24-Aug11 31-Aug-11 T-Sap1 14-5ap-11 F1-Ben-11
PiglD | Treatmant 0OPV* | 210PY | Chalenge | TOFG | +4opc | ziDPC | 2BDPC | 3BDPC
195 Waccine BLD BLD BLD BLD BLD BLD BLD ELD
200 Vantine BLD BLD BLD BLD BLD BLD BLD BLD
202 \accine BLD BLD BLD BLD BLD BLD BLD BLD
204 Waccing BLD BLD BLD BLD BLD BLD BLD BLD
207 Vactine BLD BLD BLD BLD BLD BLD BLD BLD
209 accine BLD BLD BLD BLD BLD BLD BLD BLD
212 Waocine BLD BLD BLD BLD BLD BLO BLD BLD
214 Waccine BLD BLD BLD ELD BLD BLD BLD BLD
218 Wacing BLD BLD BLD BLD BLD BLD BLD BLD
219 Waccine BLD BLD BLD EBLD BLD BLD BLD BLD
221 Waccine BLD BLD BLD ELD BLD BLD BLD BLD
222 Vaceine BLD BLD BLD ELD BLD BLD BLD BLD
223 Vaccing BLD BLD BLD BLD BLD BLD BLD BLD
228 Vaccine BLD BlLD NS L] M5 NS NS ME
230 Vaccine BLD BLD BLD B0 BLD BLD BLD BLD
23z Vacoine BLD BLD BLD BLD BLD BLD BLD BLD
237 Vaccina BLD BLD BLL BLO BLD BLD BLD BLD
240 Vacoine BLD BLD BLD BLO BLD BLD BLD BLD
243 Vaccing BLD BLD BLD BLD BLD BLo BLD gLD
246 Vaccine BLD BLD BLD BLD BLD aLn BLD BLD
248 Vaccine BLD BLD BLD BLD BLD BLD NS NS
245 ‘Vaccine BLD BLD ELD BLD BLD BLD BLD BLD
250 Vaceine BLD BLD BLD ELD BLD BLD BLD BLD
251 Vaccine BLD BLD = N BLD BLD BLD BLD BLD
259 Vacsine BLD BLD BlLD ELD BLD BLD ELD BLD
260 Waczing BLD BLD BLD ELD BLD BLD BLD BLD
193 Placaba BLD BLD BLD BLD 6.8 7.6 6.2 5.7
2m Ptacebo BLD ELD BLD EBLD 4.4 5.8 5.5 56
203 Placebo BLD BLD BLD BLD 7.0 7.0 8.8 6.5
205 Placebe BLD D BLD BLD BLD 51 5.5 51
208 Flacabo BLD BLD BLD BLD 53 5.8 5.6 4.6
20 Flacebo BLD BLD BLD BLD 57 & 5.4 57
211 Flacabo BLD BLD BLD 4.0 77 T4 5.4 6.2
M3 Placebe BLD BLD BLD BLD 87 6.0 5.5 5.0
215 Flacebo ELD BLD BLD BLD 5.0 6.0 57 5.4
218 Placebo BLD BLD BLD BLD 8.2 7.2 55 6.2
2T Flaceba BLD BLD BLD BLD 81 6.0 57 53
230 Placebo BLD BLD BLD BLD B.2 8.0 558 5.1
228 Placabo BLD BLD: BLD BLD 4.6 8.3 5.5 5.3
208 Placabo BLD BLD BLD BLD 43 7.5 6.5 .3
227 Placaba BLD BLD BLD BLD x| 5T 6.0 b5
2 Flacabo BLD BLD BLD BLD 5.8 5.8 5.6 &7
235 Placabo BLD BLD BLD BLD BLE ELD .1 52
236 Placeba BLD BLD BLD BLD BLD 6.2 55 4.9
241 Placeba BLD BLD BLD BLD BLD 61 56 5.0
242 Placeba BLD BLD BLD BLD B.3 6.2 59 GG
252 Placebo BLD BLD BLD BLD BLD 58 46 413
253 Placeba BLD BLD BLD BLD 73 7.8 5.7 B.1
254 FPlacabo BLD BLD BLD: BLD BLD 8.8 53 5.2
285 Flacebo BLD BLD BLD 4.1 [:X:) T2 %] 5.4
256 Placabo BLD BLD BLD BLD 71 5.6 5.8 510
261 Plingebo BLD BLD BLD BLD 58 8.3 6.5 6.2

BLD = belew limd af detaction in gPCR assay DFV = day posl-vaccination DPC = day postchallenge NS = no sample
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PCV2 qPCR Results (logl10 DNA Copies/mL) of Nasal Swab Samples

20-Jul-11 TPl 2ahuige11 3 Bug-11 T-Sap-11 14-Sep-11 H-Sap-11
Pig ID Treatment 2OPY* | Challenge | T0PC [ qappc T #DPE [ 28DPC | 350PC

120 Vaocime BLD BLD BLD BLD 4.6 4.8 BLD
200 Waccine BLD BLD [2Ehu] BLD 4.3 4.3 BLD
202 accing BLD BLD BLD BLD BLD 4.4 BLD
204 WVaccine BLD BLD 8LD BLD 4.3 4.0 4.0
207 Watcing BLD BLD BLD BLD BLD 4.2 BLD
208 Waccine BLD BLD BLD =N ] BLD BLD BLD
ey accing ELD BLD BLD BLD 4.4 46 BLD
214 \Vaccine ELD BLD BLD 4.0 4.3 4.8 BLD
218 Vaccine ELD BLD BLD BLD 19 4.1 BLD
219 Vaocine BLD BLD BLD BLh 4.7 4.5 BLD
2H Vaccine ELD BLD BLD BLD 4.5 4.2 BLD
222 Vacoine ELD BLD BLD 4.6 4.0 4.8 BLD
223 Waccine BLD BLD BLD BLD BLD BLD BLD
229 Vaccine BLD NE W& M5 NS NS M5
230 WVaccine BLD BLD BLD BLD BELD BLD 8LD
232 Vaccine BLD BLD BLD BLD BLD BLD BLD
237 Vaccine BLD BLD BLD BLD ELD 3.9 BLD
240 Vaccing BLD BLD BLD BLD BLD BLD BLD
243 Vaceoing BLD BLL: ELD BLD BLD BLD BLD
248 Vaccine BLD BLD BLD BLD BLD 4.2 BLD
248 WVacoing BLD BLL: BLD 3.9 4.7 NS MNS
248 Vaccine BLD BLD BLD 4.1 50 51 BLD
250 WVacoine BLD BLD BLD 4.3 4.3 34 BLD
251 ‘Vaccing BLD BLD BLD 4.1 4.8 5.1 4.1
258 Vaccine BLD ELD BLD 43 4.2 4.4 BLD
250 acoine BLD ELD BLD BLD BLD 4.8 BLD
188 Placebn ELD ELD BLD 52 G5 5.9 58
20 Flaceio BLD BLD BLD 6.3 T 6.0 5
203 Placabo ELD BLD BLD 6.5 7.5 59 65
208 Flcaba BLD BLD BiD BLD 7.3 6.0 5%
200 Placaba BLD BLD BLD 4.2 6.7 53 53
210 Placabo BLD BLD BLD T.2 7.2 a5 6.4
211 Flacebo BLD BLD 4.6 5.3 T 0.5 T5
213 Placabo BLD ELD BLD BT 5.0 57 5.1
215 Placeba BLD BLD BLD 4.5 5.1 5.3 4.8
28 Placabo BLD BLE BLD 50 g8 56 5.5
ik Placabe BLD BLD BLD &7 67 6.0 5.3
220 Flacebo BLD BLD BLD 51 6.3 5.2 4.8
225 Flacabo BLD BLD BLD BLD &7 B.1 5.3
226 Flacebo BLD BLD BLD BLD 53 5.2 4.8
227 Flaceba BLD BLD BLD 5.4 .1 6.6 B0
231 Placebo BLD BLD: BLD 4.1 5.7 57 57
235 Placebo BLO BLD BLD BLD 10 5.2 5.3
236 Placsho BLD BLD BLD BLD 53 51 50
241 Placabo BLD BLD BLD BLD 56 51 51
242 Placebo BLD BLD BlhD 63 21 56 55
252 Plecebo BLD BLD BLD 4.0 5.3 5.4 8
253 Placeto BLD BLD BLD 5.5 5.6 6.1 6.2
254 Placebo BLD BLD BLD 4.0 5.8 5.5 51
255 Placaba BLD BLD BLD .1 B.1 64 6.4
256 Placebo BLD BLD BLD T 7.2 6.1 53
281 Placabo BLD BLD BLD .8 T.7 68 g1

BLD = baiow limil of detection in gPCR assay DPY = day pusl-minalllnn DFC = day post-challenge NS = no sampie
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PCV2 qPCR Results (log10 DNA Copies/mL) of Fecal Swab Samples

F-hul-11 1T-Aug-11 2d-Aug-11 g1 7-Gap-11 14-5ep-11 21:5ap11
Pigld | Treatment 210P\" | Challenge |  TOPC [  14DPC__ | 21DPC__ | 28DPC 35DPC
188 Vaccine BLD BLD BLD EBLD 349 BLD BLD
200 Vacting BLD BLD BLD EBLD 6.4 4.1 &35
202 WVaccine BLD BLD BLD BLD BLD 43 BLD
204 Vaccing EBLD BLD BLD BLD 4.9 3.8 BLD
207 Vacine BLD BLD BLD i 4.0 BLD BLD
208 Vaccing BLD BLD BLD 4.1 4.1 4.3 39
212 Vaccng BLD BLD BELD BLD 4.5 4.7 4.3
214 ‘Vaccine BLD 8LD BLD BLD a5 43 BLD
218 Vaccine BLD BLD BLD 4.0 4.5 5.4 40
210 Vaccine BLD BLD BLD 4.1 4.3 4.5 a4
22 Vaccing BLD BLD BLD 4.5 4.7 40 BLD
e Vaccine BLD BLD BELD BLD 4.6 47 ELD
23 ‘Vaccine BLD BLD BLD BLD BLD BLD BLD
ey Vaocine BLD NS NE NS NS HE NE
230 ‘Vaccina BLD BLD BLD BLD BLD 4.4 BLD
232 Vaocine BLD BLD BLD BLD BLD BLD BLD
237 Vaccine BLD BLD BLD BLD 4.0 4.1 BLD
240 Vacsing BLD BLD BLD BLD BLD BLD BLD
243 acoing BLD BLD BLD BLD BLD BLD BLD
248 ‘Vacoing BLD BLD BLD BLD BLD BLD 4.2
248 Vaccing BLD BLD BLD BLD 4% NS ME
249 Vaccine BLO BLD BLD 4.2 4.1 49 BLD
250 Vatsine BLD ELD BLD a7 5.4 4.6 38
251 ‘accine BLD BLD BLD 4.4 51 4.3 BLD
269 Vacting BLD BLD BLD 4.1 4.0 BLD BLD
260 Vacoine BLD BLD LD 4.0 LD 35 BLD
198 Flacabo BLD BLD BLD 8.0 T0 1] 6.0
201 Placebo BLED BLD BLD a1 58 2.0 52
203 Placabo BLD BLD BLD 6.1 T.7 7.7 6.3
205 Flacebo BLD BLD BELD 4.0 57 61 50
208 Placebo BLD BLD BLD 4.4 L6 58 4.7
210 Placebo BLD BLD BLD BLO 78 72 f.5
211 Placsbo BLD BLD BLD 74 82 fi2 6.2
213 Flacebo BLD BLD BLD 5.2 8.2 50 5.7
215 Flacebo BLD BLD ELD 4.8 %] 8.0 5.2
218 FPlacebs BLD BLD BLE 5.4 5.8 63 53
27 Placebo BLD BLD BLD &4 6.3 8.1 LY
220 Placeibo BLb BLD BLD BLD 6.0 5.4 2.6
225 Placebo BLD BLD BLD BLD 5.8 8.0 5.3
228 Piacebo BLD BLD BLD ELD 6.4 T2 6.4
227 Placabo BLD BLD BLD 6.1 6.4 8.6 6.3
23 Placebo BLD BLD BLD 3.9 57 6.0 52
235 Placeba BLD BLD BLD BLD BLD 5.0 5.5
236 FPlaceba BLD BLD BLD BLD &1 8.3 5.8
241 Fiacabo BLD BLD BLD BLD .0 6.3 5.9
242 Flacebe BLD BLD BLD 6.7 6.5 6.2 53
252 Placabo BLD BLD BLD 4.0 6.1 54 5.6
263 Placsba BLD BLD BLD 8.5 7.2 K ] 6.8
254 Flacebo BLD BLD BLD 4.3 5.0 6.0 [
255 Placebo BLD BLD BLD 7.3 70 58 6.4
256 Flacaba ELD BLD BLD &8 73 a7 6.0
261 P BLD BLD BLD 54 75 6.8 52
BLD = below limit of setection in QPR assay DPY = day post-veccination DPC = day post-challeng M3 = no sample
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Immunohistochemistry and Histopathology Scores of Lymphoid Tissues

Lymphaid Infection (IHC) Lymphoid Depletion
Figld | Treatment | Tonsil  MLN _ BLN | Tonsii  MLM  ELM

199 Vaccing ] [i] 0 0 o 0
200 Vaccine 0 i} 0 0 o Q
202 Vaccine 0 i} 4] 0 0 0
204 Waccing 1] i 0 ] Q 0
207 Vaceing 1 ] i ] 0 ]
209 Vaecing 0 i o 0 a 0
212 Vaocine 0 ] o 0 1 1

214 Vaccing 0 0 o 0 0 0
218 Vaccine o} ] 1] 0 0 0
219 Vaccine 0 ] 1" 0 a 1

221 Vaocine 0 0 0 0 1 1

222 Vaeoing 1 0 1® 0 0 1

223 iacoine 0 0 1] LH 0 i
230 \accine o 0 1 1] D 0
232 Vaccine 0 1] 4] 0 o 0
237 Waceing 0 0 u] 0 0 i)
240 Vaccing i+ 0 4] [ 0 1]
243 Vaccine 0 a 1 ] 0 ]
2458 Vaccing L] 1} "] i 1] 0
248 Vaccing NE* 0" o N5* i o
249 “accine 0] i} o 0 ] 4]
250 Vaccing 0 0 t] 0 1] 0
251 Vaoting 0 0 0 0 a 0
258 Vascine 0 0 0 0 a 0
260 Wacging [ 0 [1] 0 4] 0
198 Placebo a 1] 1" o ] o
m Placebo 0 o 0 o a 0
203 Placeba 1 o 1 1 1 1

205 Placebn 0 0 1® 0 ] 0
208 Placeibo 1 0 4] [ i) 1]
210 Placebo 0 o o 0 o 1]
211 Flacabo [¥] 2 2 0 1 1

213 Pracebo 0 1 0 0 1 1

215 Placebo ] ] 0 4] 0 1

216 Placaba 1 1 1 ] 1 1

217 Placebo 2 1] 1 1 1 1

220 Placebo LH 0 i) 0 ] W]
225 Placeba a 0 0 [#] 0 W]
226 Placabo 4] 4] 0 ¥] a i)
237 Placebo ] 0 1 [§] 0 1

23 Placebo 0 o 0 o 0 ¥]
235 Placsbo u] 0 0 0 0 0
236 Placebo ] [ 0 0] 4] 0o
241 Placeba 0 o o 0 [§] O
242 Placsbo 1 1 1 0 1 1

252 Placebo 0 [H 0 0 0 0
253 Placabo i] 1] 2 1] [¥] 1

254 Placebo 0 0 2 o 0 1

255 Placebo 0 1 3 1} 1 2
256 Placabo 1 1 K 1] 1 1

251 Placibo 3 3 3 2 2 2

MLN = megentens ympah node; BLN = bronchia! lymph node; NS = no sample
*rare positive cells stalning

“BLN hemorrhage (nat typlcal for FCWZ infecbion and appears mast consistent with acute trauma and hemomhage associated

with bleading pricr to postrmariemn evamination)

* For pig #2438, tonsil was not found (wrong tissue collected) and MLN and BLN were collected three weaks post-challenge
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Study Type

Efficacy

Pertaining to

Porcine Circovirus Type 2a (PCV2a)

Study Purpose

To demonstrate efficacy against PCV2a 20 weeks after
vaccination.

Product Administration

2 doses administered 19 days apart by the intramuscular (IM)
route.

Study Animals

45, 3 — 5-day old, pigs; 23 controls, 22 vaccinates

Challenge Description

20 weeks post-2" vaccination, all pigs were challenged with
PCV2a and Porcine Reproductive and Respiratory Syndrome
Virus.

Interval observed after
challenge

Pigs were observed daily for 35 days following challenge for
clinical signs of PCV2a disease. Samples were collected weekly
to evaluate viremia and shedding. Lymphoid tissue was examined
at Day 35 post challenge.

Results Viremia:
Group # Positive for
Viremia/Total
Vaccinates 1/22
Controls 22/23
Virus Shedding:
Fecal Samples:
Group # Positive for
Virus Shedding/Total
Vaccinates 19/22
Controls 23/23
Nasal Samples:
Group - # Positivoe for
Virus Shedding/Total
Vaccinates 13/22
Controls 23/23
Lymphoid Infection: Number of pigs with a score of 1 or
greater/total for immunohistochemistry against PCV2a in
lymphoid tissue
Group Tonsil MLN BLN Total
Vaccinates 5/22 1/22 3/22 7/22
Controls 9/23 7/23 12/23 14/23
MLN: mesenteric lymph node; BLN: bronchial lymph node
Raw data shown on attached pages.
USDA Approval Date July 19,2013
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PCV2 Results (logio DNA Copies/mL) of Serum Samples for V
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PCV2 Results (logio DNA Copies/mL) of Fecal Swab Samples
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PCV2 Results (logio DNA Copies/mL) of Nasal Swab Samples
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Immunohistochemistry Scores of Lymphoid Tissues

Lymphoid Infection (IHC)
Pig 1D Treatment Toensil MLM BLM
T13 Vaccine 0 0 0
Ti6 Vaccine i ] o®
Ti8 Vacoine i 0 i
719 Vaccine 1 0 0
722 Vaccine 1* 0 0
T23 Vacoine i 0 i
T24 Vacoine i 0 i
T27 Vaccine a 0 1
T29 Vacoine i 0 i
T30 Vacoine i 0 i
T3z Vaccine 0 0 0
T33 Vaccine 1 0 0
T34 Vaccine 1 o o
T41 Vaccine 0 0 0
T42 Vacoine 1 0 1
T45 Vacoine i 0 i
T47 Vaccine 0 0 0
T42 Vaccine i 0 i
TH2 Vacoine i 0 i
THS Vaccine 0 0 0
THT Vaccine i 1 1
THQ Vaccine a 0 a
T14 FPlacebo 0 0 0
T15 Flacebo i 0 i
717 Placebo 0 1 1"
T20 FPlacebo 0 0 1
721 Flacebo i o o®
T35 Placebo 1 1* 0
T26 FPlacebo 0 1 2
T28 Flacebo i 0 i
T35 Placebo 1 1 1
T3g FPlacebo i 0 1
TaT Flacebo i 0 i
T38 Placebo a 0 1
Tag FPlacebo 1 0 2
T40 Flacebo 1 1 1
T43 Placebo a 0 a
T44 Placsbo 1 0 1
T50 Placebo 1 1* 1
TE1 Placebo 1 0 a
TE3 Placsbo 1 0 1
TH4 Flacebo 0 0 0
THE Flacebo a 0 a
T8 FPlacebo i 0 i
T81 Flacebo 1 1 1

MLMN = mesentenc lymph nede; BLN = bronchial lymph node

* Rare positive cells staining
* BLM hemomhage

Scoring:

0

1
2
3

IHC negative, no staining

IHC positive, sparse staining
IHC positive, moderate staining
IHC positive, extensive staining
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Study Type

Efficacy

Pertaining to

Porcine Circovirus Type 2a (PCV2a)

Study Purpose

To demonstrate efficacy against PCV2a 21 weeks after
vaccination.

Product Administration

1 dose administered by the IM route

Study Animals

49, 3-week-old, pigs; 25 controls, 24 vaccinates

Challenge Description

21 weeks post-vaccination, all pigs were challenged with PCV2a
and Porcine Reproductive and Respiratory Syndrome Virus.

Interval observed after
challenge

Pigs were observed daily for 35 days following challenge for
clinical signs of PCV2a disease. Fecal and nasal swabs were
collected weekly.

Results Viremia:
Group # Positive for
Viremia/Total
Vaccinates 4/24
Controls 24/25
Virus Shedding:
Fecal Samples:
Group # Positive for
Virus Shedding/Total
Vaccinates 19/24
Controls 25/25
Nasal Samples:
Group . # Positiv-e for
Virus Shedding/Total
Vaccinates 13/24
Controls 25/25
Lymphoid Infection: Number pigs with a score of 1 or
greater/total for immunohistochemistry against PCV2a in
lymphoid tissue
Group Tonsil MLN BLN Total
Vaccinates 1/24 3/24 2/24 524
Controls 8/25 1/25 14/25 17/25
MLN: mesenteric lymph node; BLN: bronchial lymph node
Raw data shown on attached pages.
USDA Approval Date July 19,2013
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PCV2 Results (logio DNA Copies/mL) of Serum Samples for V
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PCV2 Results (logio DNA Copies/mL) of Fecal Swab Samples
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6F 6 LS LS a7d a1g ang ang C=3E|d chE
¥ 0g L] i aid a1g ang aig = IEd LG
LG 5 65 ¥ and aig ang ang C=YE|d G0E6
EF ¥ LG a7g and a1g ang ang Clf=2E|d L0E
[ L5 ] [ aid a1g ag ang = IEd 06
am GE d14g a7g and aig ang ang e = FOE
LS 9 85 65 and a1g ang ang C=YE|d 06
3] ¥a 59 9F aid a1g ag aig C=IE|d 058
LG L] o £F a7d a1g ang ang C=IE|d SFE
L9 Tl 69 75 and a1g ang ang C=YE|d ¥Fe
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LG 99 99 9F a7d a1g ag ang O=3E|d GaL
¥ 59 75 9F aid a1g ang aig CEIE|d Lad
6F g9 L9 59 a1d a1g ang ang C=IE|d FaL
6 ¥ 95 g5 99 a1d a1g ang amg S=IE £94
am a1 Gt a71d aid a1g ang am SULIJE S, al6
am a1ga EF a1g and aig ang am SLLIE S, SLE
am aa J1d a71g and a1g ang am SLEIIE S, oLe
aml SF il i aid aig ag am FULIE S, 206
SH SH SH SN SM S SH am SULIE S, 206
am gF ¥ a1g and a1g ang am SULIE S, £06
am amil J1d a1dg aid a1g ag 0¥ SLRIE S, L06
am 5F EF a714g a7d a1g ang am SULIE S, GFe
am aa a1 a7g and a1g ang am SULIE S, gFg
L ¥ L'¥ Ly 6E aid a1g ag aig SLLIE L¥g
am ¥ ¥ a714g a7d a1g ang am SULIE S, g¥e
am a1ga a1 a7g and a1g ang am SULIE S, i
am a4 J1d 0¥ aid a1g ang am SURIE S, L¥E
am ama T¥ F adid ad1g ang aig SLILIE 0¥g
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PCV2 Results (logio DNA Copies/mL) of Nasal Swab Samples
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Immunohistochemistry Scores of Lymphoid Tissues

IHC Score
PigID | Treatment | Tonsil | MIN | BLN
765 Waccine [i] 0 i
766 Yaccine 0 0 0
768 Waccine 0 0 0
Tl Yaccine 0 0 1®
775 Yaccine 0 1? 1?
B30 Yaccine 0 1® 0
g3z Yaccine 0 0 0
835 Waccine 0 0 0
B35 Yaccine 0 0 0
B3r Waccine 0 0 0
838 Yaccine 0 0 0
B840 Waccine 0 0 0
841 Yaccine 0 0 o
B42 Yaccine 0 1? 0
846 Yaccine 0 0 0
847 Vaccine 0 1] o®
B48 Yaccine 1® 0 0
849 Yaccine 0 0 0
401 Waccine 0 0 0
903 Yaccine 0 0 0
408 Waccine 0 0 0
910 Yaccine 0 0 0
915 Waccine 0 0 0
916 Yaccing 0 0 o
763 Placebo 1 0 1
764 Placebo 1 0 1
767 Placebo 0 0 1
769 Placebo 0 0 1
770 Placebo 0 0 1
Ti2 Placebo 0 0 1
773 Placebo 0 0 0
774 Placebo 2 0 0
831 Flacebo 0 0 0
833 Placebo 0 0 1"
B Placebo 1 0 0
B39 Placebo 0 0 0
843 Placebo 1 1 1
844 Placebo 0 0 1
B45 Placebo 1 0 1
850 Placebo 1 0 1
G902 Placebo 0 0 0
404 Flacebo 0 0 0
405 Placebo 0 0 2
o907 Placebo 0 0 0
G909 Placebo 0 0 0
911 Placebo 1 0 0
912 Placebo 0 0 0
913 Placebo 0 0 2
914 Placebo 0 0 1

MLM = mesenteric lymph nods; BLN = bronchial lymgh node
* Rare positive cells staining

® BLM hemomhiage

* BLM multinuclzated giant cel

Scoring:
0 IHC negative, no staining

1 IHC positive, sparse staining
2 IHC positive, moderate staining
3 IHC positive, extensive staining
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Study Type

Safety

Pertaining to

ALL

Study Purpose

To demonstrate safety under field conditions.

Product
Administration

Group 1: 2 doses administered by the intramuscular (IM) route

12-17 days apart.

Group 2: 1 dose administered by the IM route.

Study Animals

Group 1: 3-5 days of age 1% vaccination; 350 males, 362 females
Group 2: 3 weeks of age at vaccination; 363 males, 347 females

Challenge Description

Not Applicable

Interval observed
after challenge

All pigs were observed for general health and for systemic and
local injection site reactions between 1-4 hours post-vaccination,
and then daily for 14 days following each vaccination, or until

resolution.

Results

Treatment Group 1:

Dose AE Type

Number of
Animals with AEs

Duration of Local
Injection Site Reactions

Systemic Reactions

377712 (5%)

I Local Injection Site
Reactions

46/712 (6%)

1-10 days

Systemic Reactions

34/690 (5%)

2nd | Local Injection Site
Reactions

335/690 (49%)

1-35 days

Summary of Systemic Reactions for Treatment Group 1°:

Systemic Reaction

# AE

Mortality, Not Product Related!

34

Systemic Disorder NOS?

Cough

Scour

Lameness

Anaphylactic-type Reaction

Septic Arthritis

Sneezing

Edema of the Extremities

Peritonitis [euthanized]

Swelling Around Eye

Poor Coat Condition

Total No. of Animals with AE

< [\
_»—A»—A»—A»—A»—A»—A»—A[\)[\)wo\

Total Systemic Reactions:

74

2 NOS = Not otherwise specified.

Mortality not caused by product as affirmed by licensee

165A 19K5.R4
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Treatment Group 2:

AE Type Number of Animals Duration of Local
with AEs Injection Site Reactions
Systemic Reactions 36/710 (5%) --
Local Injection Site
Reactions 42/710 (6%) 1-17 days

Summary of Systemic Reactions for Treatment Group 2:

Systemic Reaction # AE
Systemic Disorder NOS' 23
Mortality, Not Product Related? 9
Cough 3
Scour 2
Total No. of Animals with AE 36
Total Systemic Reactions: 37

* An AE was classified by the low level VeDDRA term “Systemic disorder NOS” for pigs
that failed to achieve performance in the barn equal to that of their contemporaries, and
included pigs defined as runts, tail-enders, fall-behinds, poor-doers, thin, starved, spine
visible, smaller, unthrifty, emaciated, undersized, behind others, not growing, losing
weight, or severely ill (unless another finding associated with the pig provided a different
diagnosis). This condition may be due to poor nutrition, environmental conditions, or

disease.

NOS = Not otherwise specified.
2 Mortality not caused by product as affirmed by licensee

USDA Approval Date

June 7, 2013
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Page 24 of 24



