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Attachment 1
(SDS-PAGE polyacrylamide gel)

Figure |. SDS-PAGE polyacrylamide gel during acute inflammatory response in
tilapias 6 and 24 HPI. Highlighted in red the area presented in the Figure 1.



Figure 1. SDS-PAGE polyacrylamide gel demonstrating the cut areas (highlighted in
red) submitted to in gel trypsin digestion coupled to mass spectrometric analysis resulting in the
identification of proteins present in the bands (Figure 1). (1) ceruloplasmin; (2) complement
C3; (3) a2 macroglobulin; (4) albumin; (5) transferrin; (6) haptoglobin; (7) apolipoprotein Eb
and complement C3 isoform X1; (8) complement factor 3 and apolipoprotein Eb; (9)
apolipoprotein Al.



Attachment 2
(Protein comparative analysis)
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Figure I11. Structural comparison of the alpha-2-macroglobulin between Oreochromis
niloticus and Homo sapiens. The FASTA files related to tilapia and human proteins were
acquired on the UNIPROT search platform (http://www.uniprot.org).
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Figure 1V. Structural comparison of the alpha-2-macroglobulin between Danio rerio
and Homo sapiens. The FASTA files related to zebrafish and human proteins were acquired
on the UNIPROT search platform (http://www.uniprot.org).
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Figure V. Structural comparison of the alpha-2-macroglobulin between Rattus
norvegicus and Homo sapiens. The FASTA files related to rodent and human proteins were
acquired on the UNIPROT search platform (http://www.uniprot.org).
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Figure VI. Structural comparison of the alpha-2-macroglobulin between Mus musculus
and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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Figure VII. Structural comparison of the apolipoprotein Al between Oreochromis
niloticus and Homo sapiens. The FASTA files related to tilapia and human proteins were
acquired on the UNIPROT search platform (http://www.uniprot.org).
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Figure VIII. Structural comparison of the apolipoprotein Al between Danio rerio and
Homo sapiens. The FASTA files related to zebrafish and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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Figure 1X. Structural comparison of the apolipoprotein Al between Rattus norvegicus
and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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Figure X. Structural comparison of the apolipoprotein A1 between Mus musculus and
Homo sapiens. The FASTA files related to rodent and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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Figure XI. Structural comparison of the ceruloplasmin between Oreochromis niloticus
and Homo sapiens. The FASTA files related to tilapia and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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Figure XI1. Structural comparison of the ceruloplasmin between Danio rerio and Homo
sapiens. The FASTA files related to zebrafish and human proteins were acquired on the

UNIPROT search platform (http://www.uniprot.org).
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Figure XIII. Structural comparison of the ceruloplasmin between Rattus norvegicus
and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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Figure XIV. Structural comparison of the ceruloplasmin between Mus musculus and
Homo sapiens. The FASTA files related to rodent and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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Figure XV. Structural comparison of the complement C3 between Oreochromis
niloticus and Homo sapiens. The FASTA files related to tilapia and human proteins were
acquired on the UNIPROT search platform (http://www.uniprot.org).

15


http://www.uniprot.org/

tr|F1QYNO|F1QYNO_DANRE 1 .MHGCLV
sp|P01024|CO3_HUMAN 1 MGPTSGP

LPLSFCQILSA KG ARRVFVEROE Y Afga s L.N[g
70 LA LG sigdvyds |1 T T M EREE T viL N E A ofgDp ve . |
tr|F1QYNO|F1Q¥YNO_DANRE 60 ER| KDDQRE TsVTNAGKRIFQELEE IEVESH. 5 TFSAQﬁv L To|
sp|P01024 | CO3_HUMAN 60 HDEPGEKLV|LISHEKT viMyr A TRIHMGNYYTF T/T R ELK S[ELIG RNKE VT i
L V0 S G TDKTIYTPMNSTVEYR| P eMTREF 0 s clRFERL SLEK
ML vEMO S G)Y TDKTIYTPESTVAYR| . HKL LIV GR TYMGNBE N)JE e VK)o D
tr|F1QYNO|F1QYNO_DANRE 179 [FJVFPDG. . I Gi# 1VHKKNT JEFEVKEYVLE|SFEVEE
sp|P01024 | CO3_HUMAN 179 [LssgNQL I G [o]w Kisln ViFgsin s P Q[o)iF ER|E FEVKE YVLP SFE VM
tr|F1QYNO|F1QYNO_DANRE 237 HKAFND.SLDHKY GV R G I F ViljF G VTEKG Ples LREM I[UDG S
sp|P01024 |CO3_HUMAN 239 TERREYFIYNEKGHEGTHTER ARV 3 cpdAF vEIF G hd(ehslelisPMiEl 1 shlr s LIARMIE TiAD G S
tr|F1QYNO |F1QYNO_DANRE 296 TQ TKRQQA. FEETR oG '-;'SLLTEE BIEING T 1 VTSP YH I}
sp|P01024 |CO3_HUMAN 298 [dE|V|vpAs R KVILMD G VigN|grAE DRI EI R H2 T v 1| 5EERD I oFNE R s [chde pip N 0 piH
tr|FLQYNO|F1QYNO DANRE 354 TPFKPGMPFD \.r THP DjANP AlSY VI E‘.APGGGQ K AaN[E 0 EGG
sp|P01024 | CO3_HUMAN ELT: IR T P IR F K P GMP F DMV T N P DleE P aFgsvidv it visied ki vis3d T sl G| N TEES
s R OPYAERKE TR v e k[FcHREEER e[ o2 AFFR L v RIAY L
[FEATRITZIOINL PYS T vgnENEF$ AL s [V L R T B8P VN)BAL
tr|F1QYNO|F1QYNO_DANRE 473 GOQS..PGVRDQDFIRHL sRET VioFWEF KRR . EF TGS As e [VR« Ry EEEEF FEY$1H[V
sp|P01024 |CO3_HUMAN 478 RMDRAHERKTIRY)YpO4rpivnk[drn LkpNGE viEE B[S opRyvide s tiyTdF| 1 XA (i eq T
tr|F1QYNO |F1QYNO_DANRE 530 GSS.... 5D SVWVDVKDRCEIG S/LJAViAta:isi- RS ATa'$ LIGDGAVLVA
sp|P01024|CO3_HUMAN 538 IGASGOR D SVWVDVEDECHGS LY viETeloFiiod:lo)AUr Glol )i LINT MG DG ARIVIUL VA
tr|F1QYNO|F1QYNO_DANRE 585 [0k AN TQSKIWDVVE TEEy A NETlelvF SDAG LIAF | el T[N
sp|P01024 | CO3_HUMAN 11 IV DK G VISV LNIKRYAT 0 SKIWDVVERSADMGC Tl pREEVF SDAG LyF Y {eJoJe] T}:Xe]
tr|F1QYNO |F1QYNO_DANRE 645 TNSESSRHEUNLKTL DSGL EEEvVEEL &~ Lo VDo EEEE YIS sEEL D
sp|P01024 | CO3_HUMAN 658 AELQFoP AARYARES VIOMTEKRMD [49p K E|LEIK [elr pfelm Bl . EN P MR [EETS0 REAT RigBS L
tr|F1QYNO|F1QYNO_DANRE 705 [HxEMEDEGEEEL SH .EEPAEEE[Fc GE ESE 1 v S REMAF PE S WL WY
sp|P01024 | CO3_HUMAN 717 [de A[dxk([viENYeoT|v|1 j{E LR 0 HA R A S HLIGHMA RSN LPYAD| 1|1 A E ENERER s E |3 AN V E
tr|F1QYNO|F1QYNO_DANRE 764 M@PKCLG RQCQITLPKDG' fILKDSITTWE I SREEIG I CV A D|#E [Tihs FFID
sp|P01024 |CO3_HUMAN 777 DMKEPPEQ. .. .GISTKLMN|IF)RAERGdai)Rir| YsINAG I cvADIIE W vIEMF F 1D
LYS‘KA”KEKDIPG YAVAS
¥ RION Q E[LIAUIERWAAL Hin[e A F&FL FARIH 0 QN I[P P
tr|F1QYNO|F1QYNO_DANRE 883 [EYENEFIEMEA: LER AT A s GRGN . PEGEEoALERIsEg VLT . ISENLFN FK
sp|P01024 |CO3_HUMAN 893 HLEAv\ERWIAx Ter 0 E[VIAWINNY Y 5 F T s YefyRIdspAK AP )48 1R MNEAT VAV R[T|LD|JER/L
tr|F1QYNO |F1QYNO_DANRE 941 ETIQSH..‘IK PRTIHSH Y'-JQID’IITI‘II K ISGAAGS PlecCGE
sp|P01024 | CO3_HUMAN 953 [drREGEOINED 1P P A DS M VIZokEEERR T LofdT Pv/A oM TEDENVD A E RILK Hi#R v T3 s (el
tr|F1QYNO |F1QYNO_DANRE 998 [RLULM[ELh &Rl TEREms) < P T v R Ele LER TAT YEYKSDGéwIN
sp|P01024 | CO3_HUMAN b NI O N MBI GISIT 12BNV I AW HY L D)3 T2 0 Wi AehfidAR Q[ AIMEM T 124K G Y j{O (o)1 A IR [$)FFPAF A A JhHH
tr|F1QYNO |F1QYNO_DANRE 1058 s'rwr.mnyvxvr- E3sli 1 3 T DRV C A MEW L L RIGVFIENAP VI H[EEMWG)
sp|P01024 | CO3_HUMAN SN KNS TWLTA Y VK VEEAANAT I DS [eA 0w L T iAd0 P Bl GVEMEMAP VI HWEMG
tr|F1QYNO |F1QYNO_DANRE 1118 [V|QG[E[Ys .[EAsVEENaIT s REN cRGSEAD s B Y@L APk soL o e 1 v e Fia [T
sp|P01024 | CO3_HUMAN 1133 [L/RNNYE KD MALpFNGHT S /D I[oE E[NNERAP GER T#NG D[FME AN Y MN)AOR S pdTEEN 11N
tr|F1QYNO |F1QYNO_DANRE 1177 SfESBVIANS D < B pvssp?L
sp|P01024 |CO3_HUMAN 1193 GE#N#N0 MGR| AKPYAN RIIE DIXEK|QIL]Y N VAT
tr|F1QYNO |F1QYNO DANRE 1235 [N EEof s a1 TRy VR EFdR T HE K N I K oD
sp|P01024 | CO3_HUMAN W ELx I ElW Lo RMY[EG G YGET oA T|3MVF Q AMA[S v [ofgul 2 isBlelol L. 1
tr|F1QYNO |F1QYNO_DANRE 1294 KNDHSQIAKIPS (G THEEAG3 Gl VIT) Y A K] SKNEFE..K
sp|P01024 | CO3_HUMAN 1313 WESASMLRSEETKERNE[GrpV TEE[dr[E0 [T L s PATBNMP4HENEARAD| . [O/Lpden k)0 MKV I K P A P
tr|F10YNO|F1Q0YNO_DANRE 1352 DuEvEYFeRATEEy <ATRENEESILs A nnmsn.nsc;r E NIRRT RL-Q
sp|P01024 | CO3_HUMAN bk P RNORNE IR0 DA SNSRI T (o TR Y 38D (oD A TM S I LD S ERIT G FENED iDL K o] L VNG D ¢ 1 B
tr|F1QYNO|F1QYNO DANRE 1412 KE‘. SRLIIYLDKSH RRIM GGFLPEA GE TR v
sp|P01024 | CO3_HUMAN 1431 [Avjspfda F o R T i S Ay v ElE /= pic|LiNgx viElo ¥ PRIV E Lz Pdc AKX S e sET
tr|F1QYNO |F1QYNO_DANRE 1472 I GQZKN cannc 3. & 2B RERINAK A CE AN Y VY KLU LI
sp|P01024 | CO3_HUMAN 1491 R EX[EDErANAT ERDE L8R [N F ) el T 345 D T|LE E)JT. DN AP G VDS ST R}
tr|F1QYNO|F1QYNO_DANRE 1531 GQDEDASTVSHy[rHoFALET PDVE KR Tv ol sE=EENAD Ak R GE sFEA 1 MEoBE
sp|P01024 | CO3_HUMAN 1551 KVQLSNDFDEMI EfTIEsEsbEvovidoo I5PpK| A LML Y LI GIAS ]

tr|F1QYNO|F1QYNO_DANRE 1591 VQLPGEVGQ GIANT WiRE |3 SLQSKTSAEL LD MS SKSSSAK
sp|P01024|CO3_HUMAN 1611 FWGIHKPNL|SEYT T[8KDpgl|VidH EEDECQDEENQEIQEOD|LIGAIYTIE|ISMV V F(elsP

tr|F1QYNO|F1Q0¥YNO_DANRE 119 ©
sp|P01024 | CO3_HUMAN 120

tr|F1QYNO|F1QYNO_DANRE 413 SIS
sp|P01024|CO3_HUMAN 418 EKrpdshfs

—

tr|F1QY¥YNO|F1QYNO_DANRE 824 IHE
sp|P01024 | CO3_HUMAN 833 / \ Ly

SYALLALWN
SYALLALS

opd

EG.VRPTVFTFS
PSRSSKITHRIH

Figure XVI. Structural comparison of the complement C3 between Danio rerio and
Homo sapiens. The FASTA files related to zebrafish and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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Figure XVII. Structural comparison of the complement C3 between Rattus norvegicus
and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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sp |P01024 | CO3_HUMAMN K]

LTAFVLIMLOEABDICEMESOVNSLPGS IRNIKAGHEEIE AR Y MNLORIZQY TVATAGY ALA|

LTAFVLIBMLOEAD ICEIHOVNSLPGS INKAGEESAE ARIYMNLOREBYTVATAGY ALA]
1209 1219 1229 123? 1249 1259

sp|P01027 |CO3_MOUSE LENINEME El]Y KFLTAKDNRWEPQLYNVEATSYALLALLLKDFDVPPVVRWLN

S LIAE P LR KF LINTAK DN RWE BP0 LYNVEATS YALLALLMLEDFDIZVPP VVRWLN

sp|P01024 |CO3_HUMAN O
1260 1270 1280 1290 1300 1310

SRl N L ATl kI e S Ml ORY Y GGG YGSTQATFMVEFQALAQYOWDHP D HIAEL NFID V S| L P SRS S LGy T}
YRl N T Ak Y N lF OR Y YGGGYGSTQATFMVFEQALAQYQJADENR D H{eiBiL. NiiD v SINe]L P SR S S @ TSR MW

1320 1330 1340 1350 1360 1370
sp|P01027 |CO3_MOUSE |[8A:EIASdAD A) AMGEGERIGTLSVV HA KKy KFDLV IBPAPETE B
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sp |P01024 | CO3_HUMAN el A KNTMILEICTEYRNGDEMDATMSILDISMMTGFAPD THD LI LAINGVDRY I SKY Efis]

1440 1450 1460 1470 1480 1420

sp |P01027 | CO3_MOUSE NTLIIYLKSHEDCLFRVHQYFNVLIQPGVKVYYYNLEESCTRFYHPEK

sp |P01024 | CO3_HUMAN BEINTLIIYLMKWS EEEMDC LFKVHOYFN VLI QP GHIVKVYlY YNLEESCTRFYHPEK
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sp|P01027 |CO3_MOUSE M TSIOMTKSGSDEVOERIGQO QR BIITKCRUALKLO)ASEKIAY LMWGL S SD)#

sp|P01024 |CO3_HUMAN I IMOWIKSGSDEVORMGQ QRN IFIKCRIMALE LINAKBY LMWGLS SDJ3

1620 16320 1640 1650 1660

sp|P0O01027 | CO3_MOUSE P SY ITGEKDTWVEHWPE ODeSIO KO CIHNLGAF TESMVVEGCPN
sp|P01024 | CO3_HUMAN IMSYIIGEKDTWVEHWPE CODINANOKOCHNLGAF TESMVVIEGCPN

Figure XVIII. Structural comparison of the complement C3 between Mus musculus

and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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£r|I3J4HS | I3TAHB_ORENT . oottt it e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e
sp|P00738 | HPT_HUMAN 1 MSALGAVIALLLWGQLFAVDSGNDVTDIADDGCPKPPEIAHGYVEHSVRYQCKNYYKLRT
£r|I3J4HS8 | I3TAHB_ORENT . ittt ittt et e e e e e e e e e e e e e e e e e e e e e e e e
sp|P00738 |HPT_HUMAN 6l EGDGVYTLNDKKQWINKAVGDKLPECEADDGCPKPPEIAHGYVEHSVRYQCKNYYKLRTE
+r|I3J4H8 | I3J4H8_ORENI T, MKGSVLASﬁASLRSR AP. . VELIEM V] Y
sp|P00738 | HPT_HUMAN 121 GDGVYTLNNEKQWINKAVGDKLPECEAVCGKPKNPANP VORI L{euilD AlK/G s FEIYAK MV
tr|I3J4H8 |I3J4H8_ORENI 35 LDEC Y ACGAMHSORE AG‘\’KRE.IQGKEPVIPKITKKDIjANSS
sp |P00738 | HPT_HUMAN 181 TTlg. . . .  ATINEQL)IRYT A KNI TNEHENENTAKD IAP TLTLPV[EgKKO . . . . . ..
tr|I3J4H8 | I3J4H8_ORENI 95 SEAGSNQSDWP{NA o IFviANFEIvEE 1) EGQDLAKAHGS I
sp|P00738 | HPT HUMAN 230 . L\YE|IEAASHNIN Y S . . . . . sli%D el 1) K\ S RAMIBCiBSKD . . . YAERIGRV[EY
tr|I3J4H8|I3J4H8_ORENI 155 [IT WGPLLTP[SP FMEHTIVVELEWHSEERAEREAS . . . . . .o o v ... DAL TETVDPoMIE
sp|P00738 | HPT_HUMAN 281 |Vs RNANFKF|T|D HIAY |\ 13VEND 0D O[T RHPAG S TVPEKK TP KSP V|GV QIJ I LINEHTF[d
tr|I3J4H8|I3J4HS_ORENI 203 TART csnncav P TGDIATRYKHALSYLPH
sp|P00738 | HPT_HUMAN 341 AGMS RNCHIG DA GEAIYA VD IME|:R RS0 Y ANG I L S|ED K S CEAWENNEelv v i K Y S oYl w |fife]
tr|I3J4H8|I3J4H8_ORENI 263 SIﬂRGDTDTSTRVRFKAMSSMYRRQE

sp|P00738 | HPFT_HUMAN 401 KTHAEN ....................

Figure XIX. Structural comparison of the haptoglobin between Oreochromis niloticus
and Homo sapiens. The FASTA files related to tilapia and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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tr|F8W5P2 | FSW5P2_DANRE R MRV‘ LLLGTLTFT ] [ A@ERV
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sp|E00738 |HPT_HUMAN 181 sSEHQUTTH. . .. aTIEquEollL iRyt AR EEENANAKD TAP TLTLRVEKKD . . . . . . .
tr|FE8WSP2|F8WSP2_DANRE 116 TE[A FGﬁNTSDWDNAEpKFSRs e TcoNLEERDEERET
sp|P00738 |HPT HUMAN 230 . LYEBAGVIREINT . . . . . oV IcESARA0 K]S VN E RV MEBICERgSK . . . DYAEVERVEY
tr|F8W5P2 |F8W5P2_DANRE 176 MAEIEWGRLLTEADY AIGKS . . .EECNFOARVIES . . . .. ... .. TAN[TIDEEG
sp|P00738 |HPT_HUMAN 281 JsENORNANFKFTDH MERR4ADODOM I REFEGSTVPERR TP RSP VGV IILNERT
tr|FBW5P2|F8WSP2_DANRE 223 T SGL NVG‘I RPN v ANG I LS FDKICIQVIBELEIV Y iy ISAHLPH
sp|P00738 | HPT_HUMAN 341 almskFoBD TRy ER¥NEsBF v E 0 LEED TwiENT RS RI RS [MA AR Y cPB4VERY TS T oDfivio
tr|F8WSP2|F8WSP2_DANRE 283 SVﬂRGDSQDIASQRSSAIRHMFSQQL

sp|P00738 |HPT_HUMAN 401 KTHAEN ....................

Figure XX. Structural comparison of the haptoglobin between Danio rerio and Homo
sapiens. The FASTA files related to zebrafish and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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sp|P06866 |HPT_RAT 1 ALGAVLLLWGQLFAVGNDTDIDDCPKPPEIA ...................
sp|P00738 |HPT_HUMAN 1 SENAINY 1A BRATITSAF N 0| [0 v g2 ][I IIFINHC Y VEHSVRYQCKNYYKLRT
sp|P06866 | HPT_RAT A2 e e e GYVEHVRYCYKL
sp|P00738 |HPT_HUMAN 61 EGDGVYTLNDEKKQWINKAVGDKLPECEADDGCEPKPPETAH[RANA:SVA 408 1 v F§SAR
sp|P06866 | HPT_RAT 62 GDGHYTLNEEKQNENP DKLPJA{CEAVCGKPKEI DQVQRIEGGSHDAKGSFPWQAKMI
Eb=O DR TR G T NI P-S Wl C D Gl Y T LNRIE K OWHMNIHABIGD R LP)CEAVCGKP KNP ENSIVOR IMGGEIAD AK G S FP WO A KM
sp|P06866 | HPT_RAT 122 SHLTTGATLIQWLLTTANLFLNHSENATAKDIAPTLTLY\FGKQLVEIEKVVLHP
B LD TR L N S E-S < B N L T TGATL INOWLL T TAJANLF LNHSENATAKDIAP TLTLYVGK{QLVEIEKVVLHP
sp|P06866 | HPT RAT 182 ER] VDIGLIKLKQKVVEVMPICLPSRDYGRGYVSGWGRNNFFTLRYVM
B DD EETD: L T N Y S Y S VD IGL I KLEQKVEVRIEEVME I CLP SKD YEERUGRIIG Y VS GWCRNEINFEAF TREILK Y VM
sp|P06866 |HPT_RAT 242 [PEAFSEELEE L I{S TVPEKK[EERYS PVGV QP I L NS K Y|JEDTCYGDAGSAFA
sp|P00738 |HPT_HUMAN 301 |[ARFNE0/oIR s TVPEKKRASPVGVQP I LNIN UK YMEDTCYGDAGSAFA
sp|P06866|HPT_RAT 302 VHDEEDTWYLGILSFDRSCAVAEYGVYV'rDwVQTEi

ET R0 D E:R): S s T TS IV HDMEED TWY AWG I LSFDKSCAVAE Y GV Y VEQHT E{Mle]D wv QA T A |

Figure XXI. Structural comparison of the haptoglobin between Rattus norvegicus and
Homo sapiens. The FASTA files related to rodent and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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sp| Q61646 | HFT_MOUSE S VD IGLIKLKQVVERVMPICLPSKDY GRVGYVSGWGRNANFFTDLKYVM
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Figure XXII. Structural comparison of the haptoglobin between Mus musculus and
Homo sapiens. The FASTA files related to rodent and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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tr|I33919|I3J919_ORENT 1 .. .Mg FYPILHFSIFVCSVSA KM TVSH OREFAE LAKATAAJV|SPATLAAFAR[]
sp|P02787 | TRFE_HUMAN 1 MRLAV[EALLV|CAVLGLCLANP DTV A NUEE HAA TIl0 S FRDHMESWYIP . . . . SDGP SV
tr|I3J919|I3J919 ORENI 58 sEI#AvEr TEEEY RFx] RADIVTLDAGEHYS VKQED . [# KBIf{SDDLSTGGCTLS
sp|P02787 | TRFE_HUMAN LY I\ C (1549 s V84D C 11381 A N)HA DEWV T L.D AG Al Y ] A V@ N300 1. AFY{GSKEDPQTFYYA
£r|I3J919|I3J919 ORENI 117 [FNAUERNN .LDHRS ofd scnﬁ IRW GW| LPHGF LSRNYLSWAREHPLSQDVSI F
sp|P02787 | TRFE_HUMAN 117 {ENNIEK DG F oMo MREx B TG RISENRDn T [y cDLPE . . . P REIFAE K ANANIS
tr|I33919|13J919 ORENI 176 FErEE T EchcaMAlLl AQGLKSYIRQKNYHEI HSEPNNLRRI
sp |P02787 | TRFE_HUMAN 174 HolsrdciloeTorigdoiisoifele . . . . .. ... .. el c [efal s Ao VE3eR4El G Al C LEGIGEAG DV A
ESERDEERLLCS ¢ QAPHSQHRSCNLGRG GGGMUTEVNFREAVVRK
NE ADES oY [EpRNL R K)FVIDE YK D[HAR QIS HT VIYARIS MGGIHED L T
tr|I3J919|I3J919_ORENI 293 [F|LA[T V] ILFGRQGRERQﬁFQLFSSSSFGENDLLFﬁDVTEKL‘ LQDDiniSQVLGLirVA
sp|P02787| TRFE_HUMAN 283 LLNMAQEHFGKDKS KE|JOINIRIIP HG . . KP)MAYKPIS AHG Ve P RMAIKM Y Ie Y IE FQUT
tr|I3J919|I3J919_ORENI 353 [LLecfcH. .. . HcsELEDpsvVTE CHSYA QKKCE ALSIKSDPHVCVR E D C 1
sp|P02787 | TRFE_HUMAN 341 RAIRNMREGTCPIAAP[TDRCK PV KLIMAILEH HIAR LEQEMDEIS[V NS VG . K| LE[YsEE(T|T £ elii2|
NN  TEYFc@ENcvE AEGETHLETDVF P SV VG
MIAGKCGLVEVISEEY 1K . DNCJDTPEAGY FAIENY
tr|I3J919|13J919 ORENI 469 EFsRNIFIcEIAGERREEEISNT Y s PEERILL YRHSLSLﬁNNSSSECDPDK NEvEWE s
sp|P02787| TRFE_HUMAN 453 KHa spUTwDRRAK[Ex kFeiiiTIA v G R TEXN TIdMG LLYNK[IMHCR . . . . . . . DIAFYSEGea
tr|I3J919|I3J919_ORENI 529 ..Gizcxl HGGTG TERETERHEN RYYGNMGALRCLVGDRSGKSYGDVLFHEQ
sp |P02787| TRFE_HUMAN 505 KD s|siALfemE. . . LN LE PN KRRy T[N L RYEK . . . . .. GDVAF )83
tr|I3J919|I3J919_ORENI 587 HHIL LET TG EGWSSFFR A ENGVPNIMPVLT
sp|P02787 | TRFE_HUMAN 555 QTVPloRTclgxir D LPNK N LNE K]V )b WNel 1. e T)AK{JVEE viAN[HHAA RAIINH AW VISIKDKE
tr|I3J919|I3J919_ORENI 647 RVYDFLMKEQEILAV SNTEFRL ESHQYGESDLLFIDB o@FEEITSEMD .fiRS T F
sp |P02787 | TRFE_HUMAN 615 clHKIrQoMELUFGsvIDcseNEcLFRSE TKIBNYrMDN VLK LEDRNTIEK ¥ v

tr|I3J919|I3J919_ORENI 706 YTHADTVENETH DiLEFCNQDVC
sp|P02787 | TRFE_HUMAN 675 VEAVGNLREK[MSTHSLIAAAMTFRRE

tr|I3J919|I3J919 ORENI 235 )@YDEILALET.
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£r|I3J919|I3J919_ORENI 409 E

js LDES:H
sp|P02787 | TRFE_HUMAN 400 !

Figure XXIII. Structural comparison of the serotransferrin between Oreochromis
niloticus and Homo sapiens. The FASTA files related to tilapia and human proteins were
acquired on the UNIPROT search platform (http://www.uniprot.org).
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Figure XXI1V. Structural comparison of the serotransferrin between Danio rerio and
Homo sapiens. The FASTA files related to zebrafish and human proteins were acquired on the
UNIPROT search platform (http://www.uniprot.org).
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sp|P12346| TRFE_RAT 1 AVGALLCALGLCLAVPDKTVWCAVSEHETRCSFRDHMKVPDGP CVK|
sp|P02787| TRFE_HUMAN 1 WAVGALLWMCANLGLCLAVPDKTVI@WCAVSEHERTKCpSFRD EMKEvMrED crEllACVE
sp|P12346 | TRFE_RAT [F S YD CIEA I efelEADAMT LD[eG|v YDA LWP NNLKE VEAAEF ¥ G SMERIP O TEIYMAVA VYV
ErD LR E VAR o2 gl 6 N S W s v D C TiSIA TSN EAD AT LDH GV YD AR LI P NNLKE VIAEF YCSEAEBP O TI3YFAVA VY]
sp|P12346 | TRFE_RAT 121 G FQNQLGKRSCHTGLGRSAGW:MGLLcLPEPRKPLEKAVAFFSGSCPC
sp|P02787|TRFE_HUMAN 121 plEeF OfiNQ LEIGKKSCHTGLGRSAGWNIP IGLLECHLPEFRKP LEKAVARIFFSGSCEIPC
sp|P12346 | TRFE_RAT 181 DFPQLCQLCPGCGCS GAFKCLDGGDVAFVKHTIFELKADRD
sp|P02787 | TRFE_HUMAN 181 EWG|T D) AefelAedYelolelol T LD ¥ HcAFKCLEDGEGDVAF VKHETIFERLEWKADRD
sp|P12346 | TRFE_RAT FYSEO YELLCLDNTRKP VD[ Y| LAPSHVVARGKEDLIWELAQEHFGK D
S L RSy G T Y SO YE L LCLDNTRKP VD Y)AD CELANEP s HvVAREWECKED L I WEML)INAQEHF GKJ) E
sp|P12346 | TRFE_RAT 301 [§sPMCKDLLFKDSAJ3 vapnun Y VTATIRN[REGY G.SISA
sp|P02787 | TRFE_HUMAN 301 s PlslG KD LLFKD S AEIGR LIV P P RMDEVE }4Y VTATIRNARE Gy P|TDE/CK
sp|P12346| TRFE_RAT 360 vchnnsnEannnwsvs IECSAETEDCIKIE:GEADAMSLDGGYIAG
PR AR 9z ol T TS v KWC A L SHEIERMK CDEWS VINS G IECHSAEWNTEDCIEK IBINGEADAMS LDGG/IMY IAGIT
sp|P12346 | TRFE_RAT 420 EEAENMEEFID 1BsCcTNE QSEVE P KEFYRVE IS SEMUWRINLKGKKSCHTEHVIRTA
sp|P02787|TRFE_HUMAN 421 [S[SAUIUTINANINEKE. . . DNCERTPEA[RIFETE K W NLKGKKSCHTHVER TA|
sp|P12346 | TRFE_RAT TG WNIPMGL LRI NHCAFDEFFS[GCAP GHKKRSHLCHLCHGIZMENACHr NNRE G YRIG ¥ T
A E Ryl R CWN I PMGL LEWAI NHCIFDEFF SIHG CAP GHK KB SELCIAL CRIGEEANACIHP NNISE G YMG Y T
sp|P12346| TRFE_RAT 538 f/CLVEKGDVAFVKHQT VNN T TAAR LDLLCDG RPVEE:CH
sp|P02787| TRFE_HUMAN 538 BCLVEKGDVAFVKHQTVIZeNT[e PDP N LINAD S .c)D G pVHEMARCH
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Figure XXV. Structural comparison of the serotransferrin between Rattus norvegicus
and Homo sapiens. The FASTA files related to rodent and human proteins were acquired on
the UNIPROT search platform (http://www.uniprot.org).
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Figure XXVI. Structural comparison of the serotransferrin between Mus musculus and
Homo sapiens. The FASTA files related to rodent and human proteins were acquired on the

UNIPROT search platform (http://www.uniprot.org).
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Attachment 3
(Blood analysis- Manual counting)

Results and discussion for blood analysis (manual counting)

Fish inoculated with A. hydrophila showed a significant decrease (p <0.05) in
erythrocyte, leukocyte and granulocyte counts 6 HPI when compared to animals inoculated with
saline (Figure XXVII and XXVIII). No difference was observed in the number of circulating
lymphocytes, thrombocytes and monocytes 6 and 24 HPI (Figure XXVIII). The study of
hematocrit, MCV, hemoglobin and MCHC did not demonstrate significant variations during the
experimental period (Figure XXVII). Similar to our results, Inoue et al.! showed correlation
between manual counting and flow cytometry of fish blood cells. According to these authors,
this technique presented advantages, because it is a simple and rapid method for analysis of fish
blood cells.

Automatic counting methods have been routinely used for the diagnosis of diseases in
mammals. However, the techniques applied to mammalian blood depend on lysing the
erythrocytes, and then the remaining leukocytes can be counted automatically by the machine.
In fish, these techniques are not precise, since their erythrocytes are nucleated, and the glutinous
nature of released chromatin from red blood cells interferes with automated counting?. On the
other hand, the limitations of the use of flow cytometry would be the high costs of the analysis,
such fact difficult its use in routine clinical analysis, besides the need for technical training to

carry out the sampling.

Material and Methods for blood analysis

Blood samples were drawn from the caudal vessel. Red (RBC) and white blood
cell (WBC) counts were made using a haemocytometer and Natt and Herrick solution.
The haemoglobin concentration (Hb) was determined with Drabkin’s reagent read at
540 nm and haematocrit (Ht) by a microhaematocrit centrifugation technique. Mean cell
volume (MCV) and cell haemoglobin concentration (MCHC) were calculated from the
Ht, [Hb] and RBC. Blood smears for differential leukocyte counts were stained with a

combination of May-Griinwald Giemsa and Wright's Method?.
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Figure XXVII. Mean values (xSE) and ANOVA for hematological parameters: (A)
Number of erythrocytes; (B) Hematocrit; (C) MCV - Mean corpuscular volume; (D)
Hemoglobin; (E) MCHC — Mean corpuscular hemoglobin concentration. Mean values
(n=10) and ANOVA observed for total cells and differential counting of cells present in the blood
during acute inflammatory response in tilapias 6 and 24 HPI. Means followed by the same letter do
not differ by the Tukey test (P<0,05). The variance analysis is represented by capital letters to
compare the different treatments within each experimental period, lowercase letters to compare the
evolution of each treatment in the different experimental periods. Different letters indicate

significant difference (p < 0.05).
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Figure XXVIII. Mean values (£SE, data transformed in Log x+1) and ANOVA for
thrombocyte and leukocyte counts: (A) Number of thrombocytes; (B) Number of
leukocytes; (C) Number of lymphocytes; (D) Number of neutrophils; (E) Number of

monocytes. Mean values (n=10) and ANOVA observed for total cells and differential counting

of cells present in the blood during acute inflammatory response in tilapias 6 and 24 HPI. Means

followed by the same letter do not differ by the Tukey test (P<0,05). The variance analysis is

represented by capital letters to compare the different treatments within each experimental period,

lowercase letters to compare the evolution of each treatment in the different experimental periods.

Different letters indicate significant difference (p < 0.05).

27



References

1. Inoue, T. et al. A new method for fish leucocyte counting and partial
differentiation by flow cytometry. Fish Shellfish Immunol 13, 379-390, 2002.

2. Burgess, S. C. & Davison, T. F. Counting absolute numbers of specific
leukocytes subpopulations in avian whole blood using a single-step flow
cytometric technique: comparison of two inbred lines of chickens. J. Immunol
Methods 227, 169-176, (1999).

3. Belo, M. A. A. et al. Haematological response of curimbas Prochilodus lineatus,
naturally infected with Neoechinorynchus curemai. J Fish Biol 82 1403-1410,
(2013).

28



