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BpeMQHI{I:Ie NapavMeTpsl ¥ 0CODEHHOCTH OTTOPKeHHs ALI0(KCeno)rpaHenIanTaToB

Pa3/IHYHBIX THIIUB

Tabauya 8. 1.
¥ XKUBOTHBIX

Tan, xrace | Bua Awi0-, | Bpems: BeokuBanms, iau  |Dopya 0TTOPKEHNS
kceno- | Ilepeia- | Bropuu-
Tpauc- | HbIH TPAHC- | HbU TPAHC-
IUIAHTAT | TUIAHTET | IL1AHTaT
[yOkm Ephydatia Al - - (O0pa3zoBaxme KoJUiareHo-
fluviatilis nogobHOro €105
Axinella Al - - OOpasoBaHKe 30HbI HEKPO3a
polypoides
Ephydatia Kc. - - To xe
fluviatilis,
Eph. mulleri,
Spongilla lacustris,
Eunapius fragilis
Hymeniacidon Al - - »
sinapium
Callispongia diffusa A1, 1,3 7,0 »
Xestospongia An. 8,2 3.2 »
exigus
Hymeniacidon Al 10,4 7.0 »
perleve
Kuweyro-  Hydractinia Al - - l4neprinacruyueckuii pocTt
10JIoCTHRIE  echinata
Anthopleura An.,Ke. — - TnepnnacTuyeckuii poct
clegantissima, WM 06pas3oBaHNC 30HBI
Anth, krebsi, HEKPO3A
Leptogorgia
vitgulata
Eunicella stricta, An,Ke. — - (Q0Opa3oBaHKe 30HBI HEKPO3a
Lophogorgia
sarmentosa
Montipora Al 22,0 11,6 To xe
VEITUCOoSa
Hemeptubl  Lineus sanguine- Ke. 15,4 8,6 OOpasoBaHKe 30HbI HEKPO3a.
us — L. ruber JIENUTMEHTALMA TKAHH
L. ruber — L. Kc. 16,4 8,6 To xe
sanguineus
Yaenucro-  Blamberus gigante- K. >3 - W ukancynaums
HOrue us — Periplaneta
americana
Ursnokoxue Cucumaria tricolor — Ax, 129—-185 =50 OOpasopaHre 30Hh HCKPO3a,
ICTTUIMEHTALINSA TKAaHH
Dermasterias AJl. - - To xe
imbricata
Strongylocentrotus ~ Au. 30 12 »
droebachiensis
ObonouHuxu Styela plicata An. 38 28 »



Table 1.

Phyletic survey of chimera formation and somatic

tissue compatibility™®
Evidence of
Mechanism of somatic tissue
Group chimera formation compatibility system”
Protists:
Dictyostelids Coaggregation, Failure to coaggregate,
mutation separation during mi-
gration or culmination
Myxomycetes Plasmodium fusion Failure of plasmeidia to
fuse
Fungi:
Phycomycetes  Mutation
Ascomycetes Hyphal fusion E Failure of hyphal fusion
Basidiomycetes Hyphal fusion
Plants:
Rhodophyta Sporeling %
Gymmnosperms coalescence Root fusion
Angiosperms
Animals:
Porifera Larval fusion Failure of fusion, strain-
specific reaggregation
Coelenterates  Planulae fusion Failure to fuse
Annelids
Molluscs Graft rejection
Echinoderms
Arthropods Graft rejection
Chordates
Ascidians Colony fusion Failure to fuse
Vertebrates Bovine twins, Lymphocyte-mediated
malignancy immune response



TasLE 1: Invertebrates exhibiting induction, specificity, and/or immunological memory in the nonpathogenic context of first and second
challenges with transplants (n.a.: not analyzed).

Species Challenge Specifity Memory References

Porifera

C. diffusa Tissue (allograft) + Smith and Hildemann, 1986 [35]

G. cydonium transplantation n.a Muller et al., 1999 [36]

Cnidaria

E. stricta Colonial contact/allograft, + n.a. Theodor, 1970 [37]

M. verrucosa xenograft + - Hildemann et al., 1977 [38]

Nemertea

L. ruber Tissue (mlograﬁ, Xenograft) - - Bierne and Langlet, 1974 [39];

L. B transplantation Langlet and Bierne,1975 [40]; 1982

[41]; 1984 [42]

Annelida

Earthworms L. Tissue (allograft, xenograft) M y Cooper, 1969 [43]; Cooper and

terrestris E. fetida transplantation Roch, 1986 [44]

t[;f;cgfzn’;g G. Tasnn (auog.mﬁ" Eemopral) - + Tettamanti et al., 2003 [45]

- — transplantation

Mollusca

L. frubstorferi %zsnus;l(:ln]t‘; gt;:flt) + n.a. Yamaguchi et al., 1999 [46]

Arthropoda

P americana B. Tissue (allograft, xenograft) 7 4 Hartmann and Karp, 1989 [47];

orientalis transplantation Karp and Meade, 1993 [48]

Echinodermata

S. purpuraius L. picius Tissue (allograft) = Coffaro and Hinegardner, 1977 [49]

D. imbricata transplantation + Karp and Hildemann, 1976 [50)

Tunicata

B schlicard ‘ _ 0 i Rinkevich et al., 1998 [51]; Scofield
Colonial contact/allograft etal., 1982 [52];

S. plicata + + Raftos et al., 1987 [53]; 1988 [54]
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Fic. 1. Domain architecture of aggregation factor proteins.
Aggregation factor proteins from Amphimedon queenslandica
(AgAFA-AQAFE), Clathria prolifera (MAFp3/4 iC), Suberites domun-
cula (SdSLIP) and Geodia cydonium (GEOCY AF) are shown. Colored
shapes represent predicted protein domains and sequence features.
Models are approximately to scale. For C. prolifera, MAFp3 (indicated
by dashed line) and MAFp4 are represented as a single contiguous \ :
sequence; the longest isoform (isoform C) is shown. iC, isoform C; ’( i

VWA, von Willebrand type A domain; VWD, von Willebrandtype D - ' _
domain. Clathria sp.




CnusHue (BepxHumn pag) v ortopxeHue (HWXKHMN) KonoHnn y Hydractinia

1 mm



OTTOpXEeHMe YyXxXux KornoHuun y rmapomvpa Hydractinia moxHo
OOBLACHUTL CUCTEMOMU BCEro ABYX NOKycoB, alr1 v alr2
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[onbdCTPUM pa3HOCUT ONyXOneBble KMNETKN
MOJ1STFOCKOB N0 MUPOBOMY OKeaHy?




DFTD - Devil Facial Tumour Disease

BbicokoarpeccuBHas onyxoJsib, BO3HMKLIAA Ha ocHoBe LLIBaHHOBCKOM
KNeTKu, BnepsBble onncaHa B 1996 roay, nepenaeTcs npu yKycax.
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TamaHcKue AbABOJbI AeNCTBUTENIbHO BbICOKO U3oreHHbl no reHam MHC

Table 3. MHC genotyping of Tasmanian devils used for skin graft experiments.

Tasmanian devil ID MHC | a1 sequence variants MHC Il {1 sequence variants
D 190 Sahal*27, 28, 32, 35, 49 SahaDAB*01, 03, 05

D 199 Sahal*27, 28, 32,35, 49 SahaDAB%01, 03, 05

TD 187 Sahal*28, 32, 35, 49, 57 SahaDAB*01, 03, 05, 12

TG 200 Sahal*27, 28, 32, 35, 49 SahaDAB%D1, 03,05, 1

TD 188 Sahal*27, 32, 35, 49 SahaDAB*01, 03, 05, 15

TD 189 Sahal*27, 32, 35, 48 SahaDAB®01, 03, 05, 11, 15

™ 19 Sahal*28, 32, 34, 48, 49 SahaDAB*01, 03, 05, 13

TD 190 and TD 199 shared all MHC | and |1 alleles. The remaining devil pairs had two to three MHC | allelic mismatches and one to two MHC I allelic mismatches,
doi:10.137 1/journal pone. 0022402 £003

Table 4. Amino acid difference count at peptide binding sites and MLR results within skin graft devil pairs.

Amino acid difference count at Amino acid difference count at
Tasmanian devil ID peptide binding sites at MHC | a1 peptide binding sites at MHC Il {1 Mixed lymphocyte reaction (SI)
TD 190 and TD 199 0 0 1
TD 187 and TD 200 0 0 1
TD 188 and TD 189 2 0 17
TD 190 and TD 19 0 0 5

TD 188 and TD 189 had two amino acid differences at peptide binding sites at MHC | 1 and had a strong MLR response. The other three pairs did not have amino acid
difference count at peptide binding sites at MHC | 21 or MHC Il B1 and had low MLR responses.
doi:10.1371/journal. pone.0022402.1004
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Figure 2. MHC-linked microsatellite loci allele frequencies showing little variation between healthy and DFTD infected devils.



OTTOopXXEeHMe annorpadToB y TaCMaHCKOro AbABOMa

Table 2. Outcome of skin allografts.

Tasmanian dewil ID Day 7 Day 14 Day 21
TD 190 Grade |l Grade NV MNecrotic skin, biopsy not done
T 199 No evidence of rejection Grade Il Grade W
TD 187 Unable to determine rejection Grade IV Mecrotic skin, biopsy not done
TD 188 Mo evidence of rejection Grade 1l Grade W
™ 13 Mo evidence of rejection Grade Il Mecrotic skin, biopsy not done

TD 190 was the only devil that showed an early rejection response at Day 7. All five devils had Grade |ll to Grade |V rejection at Day 14 and Day 21.
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BeHepuyecku nepepgaBaemas onyxosnb cobak - CTVT




bCTVT BbICOKO rOMO3UroTHAa
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Ctagusa nporpeccumn CTVT u cHnxkeHHasa akcnpeccusa MHC




Ctapuna perpeccumn CTVT
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NMpoucxoxpeHne CTVT u nepepayva ot Bosika cobake
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Capkoma CTukepa reteporeHHa no
MutoxoHapmansHon JHK
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Table 2 Companson of DFTD and CTVT

DFTD CIvYT
Host species Tasmaman devil Dog
Species of ongin Tasmaman devil Wolf or dog
Distnbution Mamland Tasmania  Worldwide

Time of ongmn
Body location
Mode of transfer
Histogenesis
Metastasis

Spontaneous
regression

Mortality

Treatment

Effect on host
population

(excluding northwest)
15-20 years ago
Face, oral cavity
Biting

Neuroend ocrine
Common

00_,.-6

100%, within 612
months after
appearance of
symptoms

None
Host population

dechine/possible
mminent extinction

180078 000 years ago
External genitaha
Coitus

Myeloid

Common 1n immune-
compromised animals
Common 1n experimen-
tally moculated CTVT,
prevalence m naturally
occurring CTVT
unknown

Rare mn experimentally
moculated CTVT, pre-
valence in naturally
occurnng untreated
CTVT unknown
Chemotherapy.
radiation therapy
Probably hLttle effect



MHorue reHbl CTVT HecyT MyTauum notepu pyHKUNN
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Ha camom pene, yctonunsoctb DFTD Bbi3BaHa anureHeTu-
yeckum nogasneHuem akcnpeccum TAP1, TAP2 u 2-mukpo-
rmooOynunHa, YTo BeAaeT K CHUXKeHuto y Hee konudyectsa MHC |

A T cell ignorance of DFTD B MHC positive DFTD cells

De-acetylated
chromat

tapasin

P

Bzm

MHCI a chain PePtide

peptide  MHCI a chain P

Figure 1. Mechanisms of immune evasion by DFTD cells. (A) Devil T lymphocytes fail to recognize devil facial tumor disease (DFTD) cells as the latter
lack MHC molecules on their surface. This is mainly due to the deacetylation-dependent repression of transcription from g,-microglobulin (8,m),
transporter associated with antigen presentation (TAP) 1 and TAP2-coding genes. In this situation, MHC Class | heavy chains are produced but retained
in the endoplasmic reticulum (ER). Low levels of MHC Class | molecules may be found on the surface of DFTD cells owing to the synthesis of trace
amounts of B,m and to peptides derived from ER-resident proteins. (B) DFTD cells can re-express MHC Class | molecules on their surface. Upon inter-
feron vy (IFNy) treatment of DFTD cells, 8,m, TAP1, TAP2, MHC Class Il molecules and the transcription factor Class |l transactivator (CIITA) are upregu-
lated and MHC Class | molecules are expressed on the cell surface. Devils vaccinated with MHC Class I-expressing DFTD cells are expected to activate a

protective T-cell response. Insets represent magnified view of the ER.




ToneporeHHoe aenctBue knetok DFTD
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CpaBHeHune DFTD n CTVT
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(a) CTVT progression
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Mapa3nuTnam KapnmMKoBbIX CaMLIOB YAUIbLUNKOB —
noTeHunasnbHasi UMMYHOJOrM4yecKkas moaenb?




TkaHM camua U CaMKM YAUNbLMKOB CpacTaloTCS

Fig. 8. Parasitic and temporarily attached males. A Caulophryne
polynema, 15mm, parasitically attached to a 137-mm female, MNHN
2001-140; B Melanocetus murrayi, 15mm, temporarly attached
(without tissue fusion) to a 73-mm female, BSKU 57842; C Bertella
idiomorpha, 11 mm, parasitically attached to a 77-mm female, UW
48712; 1> Cryptopsaras couesit, 10mm, parasitically attached to a 45-
mm female, ARC 8707665; E Neoceratias spinifer, 18 mm, parasitically
attached to a 108-mm female, SIO 70-336
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