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Characterizing the genetic diversity of iImmune genes in a non-native population of American
Bullfrogs in Humboldt County, California

Angel Klawiter, Luisa Segovia and Karen Kiemnec-Tyburczy

Department of Biological Sciences, Cal Poly Humboldt, Arcata, CA, 95521 USA

Background MHC class II B1 chain exhibits selection on 1ts Phylogenetic reconstruction of MHC alleles
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These frogs are highly invasive and have successfully

colonized different habitats all over the world
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colonize:

o Introduce new diseases
o Cause decline 1n native frog populations.
o Qutcompete native frog
populations for prey items
Previous studies have focused
on the ecological impact of bullfrogs

(Silurana) tropicalis(l) ana chiricahuensis LiCh A (KY587179)
(Silurana) tropicalis(2) |-- » -BN- -H- ..
blairi LiBl A =] --H- - i 1. .HB-.. ..HN. .H. .. Rana yavapaiensis Ry010 (HQ025943)
. blairi LiBl B : --H-H. . R A --BN- -H- - .
« blairi LiBl C(1) --N-N. e e -GHN..H- - - Rana warszewitschii (HQ025945)
. blairi LiBl C(2) : ” _;ﬂ

. catesbeianus LiCa 1
. catesbeianus LiCa B ‘ . -w T --BN.-H--- o
. chiricahuensis LiCh A v - -H. . -8 ..BR. .N... Rana blairi LiBI A (KY587185)
. yavapaiensis Ry010 - ( 1

. catesbeianus ()

. warszewitschii (1)
. warszewitschii (2)
. yavapaiensis (1)

. yavapailensis (2)

. yavapalensis(3)

. sylvatica(1l)

. sylvatica(2)

. pipiens (1)

. pipiens(2) E] - - N i . i . -BY. .-HN- -8---

. pipiens(3) g o st I Ry 50 P BY. ERE. .5... _4
. palustris(1) — ..L. ---IPR..Y. --BE. L. .. * | Rana palustris JQR584 (HQ025934)
. palustris(2) . “ek- - SR --B%..8. .- Clade 1

. clamitaz}s E ... . . e | B ERCE - Rana blairi LiBI B (KY587184)
. catesbeianus (B) .. --.H.1. - . -GHN . -H- - -

. catesbeianus ()
. temporaria (X)

. temporaria (N)

. temporaria (0)

. temporaria (RE)
. temporaria (R)

. temporaria (H)

. temporaria (G)

. temporaria (C)

. temporaria (UK7)

. temporaria (AU2) -N. a A = -‘ S
LICA 10 &9 . - . «ow .. e CRHNYCIDEPLTVDLK

LICK 3 &5 : ' . o i = i i - CEHNYCIDRPLTVDLEK
. . . LICA 13 c5 « « e oo = : - GHN . CEHNYCQIDEPLTVDLEK
o Having different alleles can influence LICE 3 cla a8 i _ESY. .chll. CKHNYCIDEPLTVDLE _I— Rana temporaria Rate-beta1-R (EU821425)
disease susc.:eptlb.lhty to viral, bacterial, wPipoddresiis  Wpsposkdmsife mEBpedkebedds
and fungal infections 1n frogs (e.g., W P4/P7 pocket residue 1 P6/P7 pocket residue — Rana temporaria Rate-beta1-H (EU821424)
Savage and Zamudio 2011, Barribeau et Rana temporaria Rate-beta1-O (EU821427)

al. 2008, Teacher et al. 2009) Rana temporaria Rate-beta1-UK7 (EU821421)
LICA 10 ¢c9

Figure 2. Schematic of an MHC protein embedded in a cell y - AHCIC fl’eqllenCICS are SkGWCd lIl |LICA3 cla

membrane (adapted from

y . LICA3c5
http://www.cryst.bbk.ac.uk/pps97/assignments/projects/coadwell/M 4 _I_
o cryst W our focal population :

Rana yavapaiensis Ry010 (HQ025940)

Rana blairi LiBI C (KY587182)

—I- Rana yavapaiensis Ry010 (HQ025941)
9

Figure 1. An adult American bulifrog
(http://www.californiaherps.com/frogs/images/rcatesbeianadna
b707.jpg)
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Study population and focal gene

e 16 Bullfrog metamorphs were collected from Mad River, CA
e Focal gene: Major Histocompatibility Complex (MHC) class
II beta chain, exon 2
o Highly variable gene involved 1n acquired immunity in
jawed vertebrates
o (Gene encodes a transmembrane receptor (Fig. 2)
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dissected out Xenopus (Silurana) tropicalis (NM 0010457941)

® Gene LS OZ ation C On C lu S 1 On S Xenopus (Silurana) tropicalis (NM 0011269521)

o DNA was 1solated from tissues using a silica-column kit and
MHC Class II B1 locus was amplified using PCR (Mulder et al.
2017)

o PCR product was purified and cloned using standard T/A
cloning vector system (Promega Corporation)

o Eight bacterial colonies per individual were sequenced

® DNA sequence analysis

e Qur data support our hypothesis that bullfrogs have moderate allelic diversity and this may have attributed
to their successful colonization of Humboldt county

e Positive selection was detected on putative binding sites of MHC 1n a larger dataset including our alleles

e Some allelic lineages have likely been maintained since before speciation of Lithobates
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