“Partners in slime”: Mucus and our viral friends
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Science: Friendly Viruses Protect Us Against Bacteria
Muco-viral symbiosis may be key to a ubiquitous immune system . . . but it’s not evolution.
Mucus, that gel-like goo coating the inside of our eyelids, sinuses, nose, mouth, throat, lungs, and digestive tract, is well known as a protective barrier between our bodies and the dirty world full of dust and bacteria. Mucus also protects the bodies of a wide variety of animals such as corals, snails, worms, and fish by trapping foreign debris and microbes. But microbiologists in Forest Rohwer’s laboratory at San Diego State University have discovered that mucus holds a sweet secret.
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The newly discovered “bacteriophage adherence to mucus” model is likely a ubiquitous form of immunity found wherever cells make mucus. Bacteria-attacking viruses (bacteriophages) have antibody-like (“Ig-like”) parts that adhere to the glycan sugars present in mucus. For this reason, the phage population in mucus is much higher than in other places. These phages can attack and destroy bacteria trapped in the mucus. Image: J. Barr, www.pnas.org
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Many bacteriophages are attacking this bacterium. Image: electron micrograph from en.wikipedia.orgthrough www.gizmag.com
“This discovery not only proposes a new immune system but also demonstrates the first symbiotic relationship between phage and animals,” says Jeremy Barr, lead author of “Bacteriophage adhering to mucus provide a non-host-derived immunity” published in Proceedings of the National Academy of Sciences.  “It will have a significant impact across numerous fields.”1
Most folks have heard that there are “good bacteria” and “bad bacteria,” meaning of course those that help us and those that make us sick. But friendly viruses sound to many people like an oxymoron. Not so. Bacteria-attacking viruses called bacteriophages are found practically everywhere but, researchers have found, are especially concentrated in mucus. Human saliva harbors about five bacteriophages for every bacterium, for instance, but mucus on the gums hosts eight times that many. Bacteriophages may attack beneficial or pathogenic bacteria, but we can reasonably regard any of that attack pathogens as friendly.

Observing the dramatically higher phage population in mucus—whether collected from humans, sea anemones, mice, coral, or fish—Barr wondered, “What are these phages doing? Are they protecting the host?” At first the microbiologists explored the possibility that mucus just traps lots of bacteria and keeps the phages constantly supplied with good meals. But then they found that phages heavily populate bacteria-free mucus too.
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This model of a bacteriophage virus houses its RNA or DNA in the geometric-appearing protein capsid at the top until it is able to inject it into a bacterium. Image: Adenosine through Wikimedia Commons en.wikipedia.org
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Bacteriophage viruses are infecting a bacterium. The viral genome will be replicated inside the bacterium, eventually killing it. However, in some cases, genetic material from the virus may be incorporated into the bacterial genome. Bacteria so infected remain bacteria but may acquire new characteristics from the addition of genetic material. Image: Adenosine and Thomas Splettstoesser via commons.wikimedia.org
Additional experiments showed that phage-containing mucus could protect cells—lung cells in a tissue culture, in this case—from harmful bacteria. Without phages, lung cells that made mucus were as defenseless as mutant lung cells that didn’t. But lung cells with mucus inhabited by E.coli-attacking phages survived the bacterial onslaught.

While this showed that phages in mucus could be very helpful, given that phages persisted in mucus even without bacteria around, the question remained: why do the phage populations in mucus grow so large? The answer, it turns out, is in the biochemistry.

Mucus consists mostly of large complex molecules called mucins. Each mucin molecule, like a big “biological bottlebrush,”2 consists of a long protein backbone with thousands of glycan sugars attached. There are many different kinds of glycan sugars. But phages are studded with a wide variety of antibody-like molecules able to grab onto these glycans.

Do the phages in mucus also target “good” bacteria? Could host humans and animals adaptively manipulate this ubiquitous immune system by bearing in their mucus glycans recognized by the phages that target the most pathogenic bacteria? It is too early to tell. Further research will address these questions. Additional research in diseases associated with abnormal populations of bacterial flora, such as inflammatory bowel disease, may reveal why people get sick. Therapeutic options could eventually result if medical scientists can determine how to tailor the phage population in a patient’s mucus to target pathogenic bacteria or to insert helpful genetic material into the genome of beneficial bacteria.

While much research remains to be done, this discovery, Barr says, “forces us to reevaluate the role of phages. Hopefully this will get people thinking about what they do and how we can use them to help us and combat disease. . . . It's a novel immune system that we think is applicable to all mucosal surfaces, and it's one of the first examples of a direct symbiosis between phages and an animal host.”

“One of the most exciting aspects about this symbiotic relationship is that it likely acts at all mucus surfaces, and has been evolving ever since mucus was first produced,”2 Barr says. He writes, “Phage are ingenious. They have evolved, traded, and disseminated biological solutions to almost every biological problem, whether we are aware of it or not.”3 Barr and colleagues write, “The bacteriophage adherence to mucus . . . model suggests that metazoan mucosal surfaces and phage coevolve to maintain phage adherence. This benefits the metazoan host by limiting mucosal bacteria, and benefits the phage through more frequent interactions with bacterial hosts.”4
This is a marvelous piece of research, revealing a useful role for certain viruses. It likewise holds much promise for the discovery of future practical medical, biological, and ecological applications. But the observations made in the San Diego lab tell us nothing about evolution or the origin of phages and mucus through coevolution. Phages remain phages. Bacteria remain bacteria. And mucus remains mucus. Natural selection and other ordinary genetic processes are in play here, leading to the development of adaptations and symbiotic relationships between phages and host humans and animals. These adaptations will likely be found to involve dynamic and even rapidly changing relationships, for mucus-producing cells are normally sloughed and replaced rapidly, making possible rapid alteration in the glycan moieties on the mucin molecules, opening the potential for selective advantages to be manifest. But nothing about the findings suggests that anything is acquiring the genetic information to evolve into something new and more complex.

The antibody-like proteins in the phage protein coats would not be able to recognize the glycans in the mucus if it weren’t for the occurrence of many of the same biochemicals throughout the natural world. Thus, this finding is a great example illustrating the importance of the common designs our common Designer, God, created even at the biochemical level. But nothing about the discovery demonstrates either molecules-to-man evolution or supports the relevance of evolution to medical science.

God created bacteria and viruses and all living things. Scripture records that He created the world in just six days, leaving no room for evolutionary claims. Mucus and phages have likely been protecting humans and animals since sin’s curse entered the world and doubtless had beneficial natural roles from the beginning. We can only speculate about the way beneficial phages functioned in the original “very good” world. But these beneficial viruses, like beneficial bacteria, are a reminder that the world God created was a very good world in which even viruses would have had a useful role.
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Remember, if you see a news story that might merit some attention, let us know about it! (Note: if the story originates from the Associated Press, FOX News, MSNBC, the New York Times, or another major national media outlet, we will most likely have already heard about it.) And thanks to all of our readers who have submitted great news tips to us. If you didn’t catch all the latest News to Know, why not take a look to see what you’ve missed?

(Please note that links will take you directly to the source. Answers in Genesis is not responsible for content on the websites to which we refer. For more information, please see our Privacy Policy.)
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科学：友好的病毒保护我们免受细菌
黏膜病毒共生可能是一个无处不在的免疫系统的关键。 。 。但它不是进化。
粘液，凝胶像咕涂层内部是众所周知的，我们的眼皮，鼻窦，鼻，口腔，咽喉，肺，消化道，我们的身体和肮脏的世界，充满灰尘和细菌之间的保护屏障。黏液也保护各种各样的动物，如珊瑚，蜗牛，蠕虫，鱼类诱捕外国碎片和微生物的尸体。但是，在的森林罗韦尔实验室在圣迭戈州立大学的微生物学家已经发现，粘液拥有一个甜美的秘密。
 新发现的“噬菌体坚持粘液”的模式很可能是一个无处不在的地方发现细胞粘液形式的豁免。攻击细菌病毒（噬菌体）的抗体（免疫球蛋白样“）部分，坚持聚糖糖存在于粘液。出于这个原因，粘液噬菌体人口远高于在其他地方。这些噬菌体可以攻击并摧毁细菌被困在粘液。图片：J.巴尔www.pnas.org

 许多噬菌体攻击细菌。图片：电子显微镜从en.wikipedia.orgthrough www.gizmag.com

“这一发现不仅提出了一种新的免疫系统，但也展现了噬菌体和动物之间的共生关系，”杰里米·巴尔说，“噬菌体秉承粘液提供非寄主衍生的豁免权”，在诉讼中的国家发表的主要作者科学院院士。 “这将在众多领域中有一个显着的影响。”
大多数人听说有“好细菌”和“坏细菌”，意思当然是那些帮助我们，使我们生病。但友好的病毒听起来像一个矛盾的人不少。事实并非如此。细菌攻击称为噬菌体的病毒被发现几乎无处不在，但是，研究人员发现，特别是集中在粘液。人类唾液怀有5为每一个细菌的噬菌体，例如，但对牙龈的粘液承载许多八倍。噬菌体攻击有益的或者致病的细菌，但我们可以合理地认为任何攻击病原体友好。
黏液观察噬菌体人口大幅度提高，无论从人类收集，海葵，老鼠，珊瑚，或鱼巴尔的纳闷，“什么是这些噬菌体做？他们保护的主机？“起初微生物学家探索的可能性，粘液陷阱，大量的细菌和噬菌体保持不断提供具有良好的膳食。但后来他们发现，噬菌体大量填充无细菌粘液。
 此模型的RNA或DNA中的几何出现蛋白质衣壳在顶部，直到它能够把它注入的细菌噬菌体病毒房屋。图片：腺苷通过Wikimedia共同性en.wikipedia.org

 噬菌体病毒感染细菌。将要复制的病毒基因组内的细菌，最终导致其死亡。然而，在某些情况下，病毒的遗传物质可能被纳入细菌的基因组中。细菌感染仍然细菌，但除了遗传物质可能获取新的特点。图片：腺苷和托马斯通过commons.wikimedia.org Splettstoesser

另外的实验表明，噬菌体含粘液能保护细胞，肺细胞在组织培养，在这种情况下，免受有害细菌。没有噬细胞，肺细胞，粘液手无寸铁，没有突变的肺细胞。但肺细胞粘液居住的攻击大肠杆菌噬菌体存活细菌猛攻。
虽然这表明噬菌体粘液可能是非常有益的，因为噬菌体坚持即使没有周围细菌的黏液，问题依然存在：为什么噬菌体种群粘液长得这么大？ ，事实证明，答案是在生化。
粘液大多是大型复杂的分子称为粘蛋白组成。每个粘蛋白分子，就像一个大的“生物洗瓶，”由一个长的蛋白聚糖糖附着成千上万的骨干。有许多不同的类型的糖链的糖。但噬菌体镶嵌着各种各样的抗体样分子，能够抓住这些聚糖。
黏液做的噬菌体也针对“好”的细菌？粘液多糖针对大多数致病菌通过噬菌体确认同时可架设人类和动物的自适应操纵这个无处不在的免疫系统？这是为时过早。进一步的研究将解决这些问题。其他相关疾病的细菌菌群异常人群，如炎症性肠病，研究可能揭示为什么人生病。治疗方案可能最终导致如果医学家可以决定如何定制噬菌体病人的粘液，针对致病菌或插入帮助有益细菌的基因组遗传物质导入人口。
虽然仍有许多工作要做大量的研究，这一发现，巴尔说，“迫使我们重新审视噬菌体的作用。希望这将让人们思考他们做什么，以及我们如何可以使用它们来帮助我们对抗疾病。 。 。 。它是一种新型的免疫系统，我们认为是适用于所有的粘膜表面，它是一个直接的共生噬菌体和动物主机之间的第一个例子。“
巴尔说，“2”这种共生关系的最令人兴奋的方面之一是它可能的行为，所有的黏液表面，已经演变自从粘液的首次生产。他写道：“噬菌体是巧妙。他们已经进化，交易和传播的生物解决方案，几乎每一个生物的问题，无论我们意识到与否。“3 巴尔和他的同事写道，”噬菌体坚持粘液。 。 。模型表明，后生动物的粘膜表面和噬菌体不断进化，以保持噬菌体遵守。这有利于限制黏膜细菌的后生主机，福利噬菌体细菌主机通过更频繁的互动。“
这是一个了不起的一块研究，揭示了有益的作用对某些病毒。同样持有寄以厚望的发现未来实际的医疗，生物和生态应用。但是，圣地亚哥实验室提出的意见告诉我们一无所知进化或通过协同进化的起源噬细胞和粘液。噬菌体仍然噬菌体。细菌仍然细菌。和粘液仍然粘液。自然选择和其他普通的遗传过程都在这里打球，导致适应和噬菌体和宿主的人类和动物之间的共生关系的发展。这些适应可能会被发现涉及动态的，甚至快速变化的关系，粘液产生细胞脱落和更换通常是迅速，粘蛋白分子中的糖基，打开的电位选择性优势表现成为可能迅速改变。但一无所知的调查结果表明，任何被收购的遗传信息，演变成新的，更复杂的东西。
抗体样蛋白在噬菌体蛋白质外套将无法识别在粘液中的糖链，如果它不是为整个自然世界的许多相同的生化物质的发生。因此，这一发现是一个很好的例子，说明我们的共同设计师，神，甚至在生化水平上建立共同设计的重要性。但是没有关于这一发现表明无论是从分子到人的演变或进化医学科学的相关支持。
上帝创造了细菌和病毒万物。圣经的记录，他创造了世界，在仅仅6天，离开进化索赔无房。粘液和噬菌体可能已经被保护人类和动物的自罪的诅咒进入世界，无疑也有利于自然从一开始的角色。我们只能推测在原有的“非常好”的世界运作的方式有利于噬菌体。但这些有益的病毒，有益的细菌一样，是一个提醒，上帝创造世界是一个很好的世界中，甚至是病毒将有一个有用的角色。
欲了解更多信息，请访问：
良好的设计变坏
矩阵
创造论视角的有益突变的细菌
创建和胚芽理论
微生物和创造的日
逆转录病毒创造了良好的？
致病性大肠杆菌的成因
百万年天然邪恶的秋天和问题
欲了解更多信息：获取答案
________________________________________

请记住，如果你看到一些值得关注的新闻故事，让我们知道！ （注：如果故事来源于美联社，福克斯新闻，MSNBC，纽约时报，或其他主要国家媒体，我们将最有可能已经听说过它。）感谢所有我们的读者已提交伟大的新闻线索给我们。如果你没赶上所有最新的新闻知道，为什么不来看看，看到你已经错过了什么？
（请注意，该链接将直接带您到源。答案在创世纪是我们的网站上的内容不承担任何责任。如需更多信息，请查看我们的隐私政策。）
脚注
1。 www.gizmag.com/mucus-new-human-immune-system/27658返回
2。 www.nature.com/news/viruses-in-the-gut-protect-from-infection-1.13023回（1）（2）
3。 phylogenomics.blogspot.com/2013/05/story-behind-paper-from-jeremy-barr-on.html返回
4。回www.pnas.org/content/early/2013/05/16/1305923110.short

