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Presentation Notes
我们课题的主角是一种较海蜗牛的神奇的动物。科学家在研究石油污染的海域的生态状况时发现，在严重污染海域，几乎所有生命体都不能存活，一群海蜗牛却在那里完全依靠光合作用存活数月之久。
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WA - Elysia chlorotica— 24341 115 & 20
FL I3 Vaucheria litorea— 78 | ] 1 & 75 44

Proc Natl Acad Sci U S A. 2008 Nov 18;105(46):17867-71.
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Presentation Notes
长度为1-1.5mm,刚出生的小海蜗牛身体棕色，半透明，身上有红色斑点。在成长过程中，以囊泡藻为食。不但吸收了海藻的色素作为保护色，还可以吸收海藻的叶绿体为己所用，进行光合作用。在不进食的情况下，海蜗牛最长可以存活9个月。不能将叶绿体传给下一代


2. 80 NS

) s g A AT R R AT O S AR I

o TEIHERIRFFI ARG M I 5EE M, NIATE
T A Y

o VIR T BRI EE L, HE
TR R SRAR, AR BRI ESR IR 7 A
— 853G AE FH 22 R 2 v v ANt 2 2 18] &

KRR

Proc Natl Acad Sci U S A. 2008 Nov 18;105(46):17867-71.



Presenter
Presentation Notes
两个假说
囊泡藻是多细胞真核藻类，光合作用的基因不完全在叶绿体内
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Presentation Notes
水平基因转移（horizontal gene transfer, HGT），又称侧向基因转移（lateral gene transfer, LGT），是指在差异生物个体之间，或单个细胞内部细胞器之间所进行的遗传物质的交流。差异生物个体可以是同种但含有不同的遗传信息的生物个体，也可以是远缘的，甚至没有亲缘关系的生物个体。单个细胞内部细胞器主要指的是叶绿体、线粒体及细胞核。水平基因转移是相对于垂直基因转移（亲代传递给子代）而提出的，它打破了亲缘关系的界限，使基因流动的可能变得更为复杂
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Presentation Notes
该基因编码的MSP蛋白稳定水的光解反应，是需要大量表达的基因。psbO gene的重要作用同时，MSP蛋白还是用量极大的耗材，随着光合作用的进行，需要被不断地重新合成。有鉴于此，科学家预测，海蜗牛不但拥有该psbO基因，而且还表达相应的mRNA。 
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Horizontal gene transfer of the algal nuclear gene
psbO to the photosynthetlc sea slug Elysra chlorotica

Mary E. Rumpho?®!, Jared M_Worful® ho LeeP. Krishna Kannan®, Man ert, Deba d

Ahmed Moustafa?, and Ja

3 other gene transfer !

ransfer, integration and expression of functional nuclea
genes between multicellular species

WES| CERFFE: 3
FEHSIA 38 (BB Web of Science).

(National Library of China (9] (% LA ) (BT ) CEnAEAERAE | (REH EndNoloWeb ) Rohwer F, Thurber RV Viruses manipulate the
% 3 EndNole, RefMan, PoCite | BB 453510 marire

. _ . . _ _ emvironment NATURE 459 7244 207-212 MAY
& Pierce SK (Pierce, Sidney K.), Curtis NE (Curtis, Nicholas E.}, Hanten JJ {Hanten, 14 3000
Jeffery J.), Boerner SL (Boerner, Susan L), Schwartz J2& (Schwarz, Julie &) _

Fumpho ME, Woaorful i, Lee J, et al. Horizontal
¥iE Y SYMBIOSIS  F:43 M2 5764 HHARSE: 2007 gene transfer of the algal nuclear gene pshO to
. L s the photosynthetic sea slug Elysia

BEIBB: 5 BHW: 19 SHEX 2P chlorotica PROCEEDINGS OF THE MNATIONAL
B E: The sea slug, Elysia chlorotica, is a deep green color due to the presence of intracellular, ACADEMY OF SCIENCES OF THE UNITED
symbiotic chloroplasts captured from algae during feeding. Several chloroplast proteins, STATES OF

including some that are nuclear-encoded such as FCP, LHC | and LHC 2, are synthesized while AMERICA 105 46 172367-17871 MOV 18 2008
the plastids reside indhe host cytoplasm_for as long as @ months. Using PCR, we have identified . .
the sequences forffcp, Lhoyv 1 and Lhwe 2)in genomic DNA and mRMNA from adult slugs, and from F‘reree .SH' s NE, Hanten 4, et el. TTEmsiEr,
. . integration and expression of functional nuclear
pre-hatched veliger larvae. These results show that the algal nuclear genes are present in the . .
. . . . . = : . genes between multicellular species (vaol 43, pg
animal cell, are transcribed and are transmitted to the offspring. This is the first demonstration of
) _ . . : 57 2007) SYMBIOSIS 43 3 171-171 2007
transfer of functional, inheritable genes between multicellular organisms.
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Elysia chlorotica #iE4-
Roboastra europaea
Aplysia californica
Dictyota dichotoma
Fucus vesiculosus
Laminaria digitata

Oryza sativa
Zea luxurians

Mus terricolor

Drosophila melanogaster
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进化对基因的取舍不同
Oryza sativa  水稻
Zea luxurians  玉米
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选取的物种，软体动物，后生动物，真菌，植物，藻类
phylip
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写明建树的软件cytochrome c oxidase(COX
树的可信度如何
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Transposon between animals, between plants, and the presence of plant genes in plant parasitic nematodes
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Transposon between animals, between plants, and the presence of plant genes in plant parasitic nematodes
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Transposon between animals, between plants, and the presence of plant genes in plant parasitic nematodes
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« Rumpho ME, Worful JM, Lee J, Kannan K, Tyler MS,
Bhattacharya D, Moustafa A, Manhart JR.(2008)
Horizontal gene transfer of the algal nuclear gene psbO
to the photosynthetic sea slug Elysia chlorotic. Proc Natl
Acad Sci 105(46):17867-71.

* Pierce SK, Curtis NE, Hanten JJ, Boerner SL, Schwartz
JA (2007) Transfer, integration and expression of
functional nuclear genes between multicellular species.
Symbiosis 43:57-64.
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