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Background

The bag of marbles (bam) gene plays a key role in Drosophila gametogenesis. ebam, along with many other GSC genes, is L
rapidly evolving in some species.>*
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eOne potential driver of this adaptive evolution is the
endosymbiont bacteria Wolbachia which inhabits the
germline of many arthropods.®

9 In tfemales, bam acts as a switch In o In males, the accumulation of bam acts as a
germline stem cell (GISC) differentiation.’ switch to meiotic programming_w
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eWolbachia rescues female fertility of a
D. melanogaster bam hypomorph.°
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4 m Spermatocytes start meiosis e [hus, we are exploring this hypothesis in three ways.
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Test for evidence of historical Wolbachia infections

» Current Wolbachia infections are not congruent with selection at bam. ‘ﬂ"-m’a"s*
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Q Determine if Wolbachia rescues bam directly

* There is a single bam hypomorph in females; there are none in males  current Hypomorph

(L255F) D. sechellia Y

. We are using PhiC-31 transgenesis to create novel | ) 1 | , * Horizontal gene transfer (HGT) by Wolbachia into its host reveals past infections.

nypomorphs in different functional regions of bam 1 W » Evidence of past infections in different species will inform us of historical Wolbachia . tossie
PEST

. . ' y ' ' D.yakuba*
Differentiated rescue of hypomorphs will inform the Bingiﬁ?@oﬁf iInteractions that may have contributed to lbam’s rapid evolution. st

scope of Wolbachia’'s genetic interaction with bam. |
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[ conclusions ]  We have validated our method and are proceeding to evaluate

. . : sequences of different Drosophila species for Wolbachia HGTs
* Five putative hypomorphs are currently being generated and assayed.
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« We observe the first case of GSC gene rescue by Wolbachia in male Drosophila. [ methods J 0. v

D. grimshawi

« Sustained bam expression in hypomorphs suggests cells are halted in their cell fate. * \We developed a pipeline to identify Wolbachia HGTs. ps pos |
= Evidence of positive selection

Generate synthetic Align sequencing reads J_> Identify HGTs as BLUE = No evidence of positive selection
Drosophila-Wolbachia genome to this genome | structural variants BLACK = Not yet examined for selection
* = Documented current Wolbachia infection

[ methods }
. | widtype bam ([ D. mel line: DGRP320 . ST -
+ Control lines were generated t0 Confirm that the e ban + urescon - (ENEEEEE————... - We tested this pipeline on previously documented HGTs

transgenic nature of the allele and a fluorescent rypomorph bam + fuorescent tag ([ | | TR « We will run the pipeline on many sequences of various species.
Venus tag have a minimal effect on the phenotype. |

[ results J
* Our method found two previously documented HGTs in D. mel

Putative hypomorphs mutants are being generated via an alanine scanning approach.

—ertility and cytological defects and Wolbachia (wMel) rescue were assessed in control mutants.
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 \We have found new HGTs in D. mel and confirmed with PCR

results }

- Female data is consistent with the endogenous . Males show a novel hypomorph e Test predictions of bam sequence evolution
phenotype of wildtype and hypomorph lines. ohenotype and interaction with wMel

Total female fertility compared to wildtype Total female fertility with and without Wolbachia Total male fertility with and without Wolbachia ° WO /b ach /a ’S potennal as 9 driver

bamallele wrt ¢{bam} ¢{bam::venus}  bam allele ' bam'255F ‘d){bamm“::venus} bam allele ¢{bam} ¢{bam::venus} of bam’s evolution can be ‘ ‘

Wolbachia - - + Wolbachia - + - it Wolbachia modeled in two ways, which Wolbachia infection affects Wolbachia infection allows bam to
200 80 bam’s function accumulate deleterious mutations

3 may be supported by the different
®

Model 1: Arms race Model 2: Relaxed constraint
between bam and Wolbachia followed by positive selection at bam
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" 20 o ot b am In the presence of Wolbachia, bam With the loss of Wolbachia, Bam
. y evolves to avoid Wolbachia’s effects evolves to regain function.
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* There is preliminary support for Model 2 based on the sliding window analysis.
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 We are simulating these two models with SLiM with the Messer lab (Cornell).

Transgenic venus control Transgenic venus hypomorph
w/w; @{bam::venus}/+; bamA59/ bam?Aes w/w; @{bamt255F::venus }/+; bam?259/ bam?86

° Bam expreSSion iS Endogenous venus control Novel transgenic hypomorph [ methods J

SUStained In wW/Y; +/+; bam::venus/bam?45° w/Y: Ofbam::venus; bam?5® /oam?ee
transgenic T \ * \WWe compared a sliding window McDonald-Kreitman (MK) test with an assessment of

hypomorphs of both \ _ physiochemical differences in amino acid divergences between D. mel and D. sim

males and females A N o \ * \We are creating simulations to determine sequence evolution patterns of the two models

Properly developing germline cells Tumorous hub with some properly

developing germline cells Miyata scores & MK test

Properly developing germline cells ~ Tumorous germarium with some Y I . _ _ -
properly developing germline cells esu ts Window =30, Step=5 significant
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* Regions of high alpha values from the
MK test often coincide with
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