Science News
Headlines
. Your brain is wired according to your native language
. Could dinosaurs have grown any bigger?
. NASA names first woman and black man on Moon mission
. This Weird-Looking Fungus Could Be a Biodegradable Alternative to Plastic
Read more about these stories below.

Your brain is wired according to your native language
Scientists are finding out that language doesn't mean just the words we say. It’s who we are — literally. They have found that the language you speak actually shapes the network of white matter that connects and speeds communication between language-processing parts of the brain.

BOX White matter in the brain
White matter is found in the deeper sub-cortical tissues of the brain.  It contains nerve cells called neurons. The main part of the cell is the cell body. Dendrites radiate away from this cell body in many branches.  They are responsible for receiving signals such as pain, heat, and other sensations. Most neurons have a long single axon (which can be more than 1 metre long! Axons are extensions of nerve cells (neurons). The signals received by the nerve cell are passed on by the axon to a second neuron at a junction called the synapse.  Many of these nerve fibers are surrounded by a type of sheath-like covering called myelin that enables the signals to be transmitted faster. Myelin gives the white matter its colour.

END OF BOX
The language we learn growing up seems to leave a lasting, biological imprint on our brains.

Scientists took the brain scans of nearly 100 people who had different native language (mother tongue) but typically knew only one language well. They used this to identify how the brain was wired through its neurons.

Hence neuroscientst Alfred Anwander of Germany says that “The specific difficulties [of each language] leave distinct traces in the brain.” How words are arranged in phrases to create meaning is processed by regions of the brain connected by white matter. This tissue made up of axons (see Box) connect one part of the brain to another part using these long cable-like nerve cells. This speeds up communication between the different parts of the brain. As we learn to speak one language, these connections become stronger and more robust.

Each language has a different set of rules. It also has different word ordering. For instance, "I go to school" in English is translated in almost almost all Indian languages as "I - school - go" (as in "Naan school-ku poren" or "Main school jaati hoon".)

The scientists compared people who spoke Arabic or German. The Arabic speaking people had recently come to Germany and did not know German.  The brain scans showed that Arabic speakers tended to have stronger connections across the left and right hemispheres of the brain. The German speakers had a denser network of connections within the left hemisphere itself. “This corresponds to the specific difficulties in the respective languages,” Anwander says.

The illustration of two brains next to each other shows the frontal lobe at the top of the image and the left and right hemispheres labeled. The brain on the left represents a German native speakers with red lines on the left hemisphere and red dots on the right hemisphere. The brain on the right represents an Arabic native speaker's brain with cyan lines connecting the two hemispheres and cyan dots scattered throughout both sides.

This happens because, for instance, of the complexity of Arabic’s roots.  This usually consists of trios of consonants that pair up with vowel patterns to produce words. This might demand extra effort from parts of the brain involved in parsing sounds and words. A common example of this kind of root is the set of consonancts /k-t-b,/ which forms words related to writing like kitaab (book), taktub (you or she writes) and maktab (office). Arabic text is also written right to left, which the researchers speculate might demand more communication between the hemispheres.

German, for its part, has a complex and flexible word order that allows the language to create subtle shades of meaning just by shuffling around words within a phrase. For an English speaker, the words woman, ball and dog in the sentence “the woman gave the dog a ball” can only be written in one order without garbling the core meaning. But it’s possible to do exactly that in German. This could explain the German speakers’ denser white matter networks within parts of the left hemisphere that parse word order.

Still, it’s possible that the Arabic speakers’ recent arrival in Germany could have tweaked their white matter networks too, says Zhenghan Qi, a cognitive neuroscientist at Northeastern University in Boston who was not part of the study.

Just one month of learning a new language can lead to more engagement of the brain’s right hemisphere and greater interaction between the two hemispheres, says Qi. Examining MRI scans of Arabic speakers living in their home countries or tracking brain changes as people learn new languages would help separate the effects of language learning from those of native language, Qi says.

It’s also possible that people with different language experiences might process nonlanguage information differently too, she says. It’s still controversial whether language-associated white matter rewiring affects more than just language, Anwander says. But at least within the language circuit, the new results hint that our mother tongues are far more than just the words we happened to grow up with — they are quite literally a part of us.

Could dinosaurs have grown any bigger?
Dinosaurs lived on this Earth many millions of years ago. They are thought to have been wiped out by an asteroid impact about 65 million years ago.

Titanosaurs were some of the largest dinosaurs to walk the Earth.  In 2001, paleontologists Kristina Curry Rogers and Catherine Forster found a single rib bone in Madagascar that was nearly 3 m long. They had discovered a new species of titanosaur – a huge plant-eating dinosaur – that was later named Rapetosaurus krausei.
Titanosaurs, literally meaning “gigantic lizards”, were the last surviving sauropod dinosaurs, whose members were a diverse bunch of herbivores with very long necks, long tails and relatively small heads.

The reconstructed skeleton of the titanosaur called Patagotitan mayorum in the Natural History Museum in London is 37m long. (If you and your friends lie down head to foot alongside the exhibit  you will need more than 20 friends to cover this length).  It is made from a combination of real fossilised bones and casts, and has been loaned from its usual home, Museo Paleontológico Egidio Feruglio in Argentina.

“A single leg bone is longer than I am, from head to toe,” says paleontologist Rogers, adding that sometimes a single toe bone is as big as an arm bone in a human. “Holding a titanosaur's leg in your hands is pretty remarkable,” she says.

But how did they get so large in the first place? And given more time, could they have evolved to be even larger?  All titanosaurs started life relatively small. “They hatched from eggs that were between the size of a softball and a soccer ball,” says Rogers. Over time, they achieved their colossal size by doing what most sauropods do – eating and eating.

And while titanosaurs were the largest sauropods, Carrano points out that their ancestors among sauropods were already pretty big. “Evolving to be 70-80 tonnes from a 20-30 tonne ancestor probably didn’t require that much evolutionary innovation,” he says. He explains that all the structures and systems were already set up for success at huge sizes.

The long necks of the Sauropods allowed them to have varied diets, giving them access to a range of nutritious food. Because of their increasing size, sauropods developed “pneumatic” air sacs in their bones, to make their skeletons lighter. These air sacs were made up of soft tissue connected to the lungs, and it made their weight easier to bear and allowed for more efficient oxygen supply throughout the body. Unlike mammals, sauropods had this to thank for there being almost no limits to how large they could grow.

Titanosaurs also had joints with enormous volumes of squishy cartilage at the ends of their bones. This difference in joint structure, she says, especially at key limb joints such as the hip, is thought to be an adaptation for better sustaining the animal’s massive body weight.

However, there may have been an upper size limit sauropods simply couldn’t have gone beyond, says Carrano. ‘So we already have 70-80 tonne titanosaurs. Could they have reached 100 tonnes? Perhaps. But 200 tonnes, that I would doubt. Even whales don’t get that big, and they live in a buoyant medium all their lives. I think sauropods were in the maximum size range for terrestrial animals,” he says.

NASA names first woman and black man on Moon mission
The US space agency NASA has named the four astronauts who will take humanity back to the Moon, after a 50-year gap. Christina Koch will become the first woman astronaut ever assigned to a lunar mission, while Victor Glover will be the first black astronaut on one. They will join Reid Wiseman and Jeremy Hansen to fly a capsule around the Moon late next year or early in 2025. The astronauts won't land on the Moon, but their mission will pave the way for a touchdown by a subsequent crew. The photo shows, from left to right, Koch, Glover (rear), Hansen and Wiseman (seated) at the Johnson Space Centre.

BOX: About the astronauts
Reid Wiseman (47): A US Navy pilot who served for a time as the head

of NASA's astronaut office. He's flown one previous space mission, to

the International Space station in 2015.

Victor Glover (46): A US Navy test pilot. He joined NASA in 2013 and

made his first spaceflight in 2020. He was the first African American to

stay on the space station for an extended period of six months.

Christina Koch (44): An electrical engineer. She holds the record for

longest continuous time in space by a woman, of 328 days. With NASA

astronaut Jessica Meir she participated in the first all-female

spacewalk in October 2019.

Jeremy Hansen (47): Before joining the Canadian Space Agency, he was a

fighter pilot with the Royal Canadian Air Force. He has yet to fly in space.

END OF BOX
Wiseman will be the commander; Glover will be his pilot; Koch and Hansen will act as the supporting “mission specialists”. The quartet are essentially repeating the 1968 mission carried out by Apollo 8, which was the first human spaceflight to reach the Moon.  Its crew took the famous “Earthrise” picture that showed our home planet emerging from behind the lunar horizon (see picture).

The major difference this time will be the use of the 21st Century technology that NASA has developed under its Artemis programme. In Greek mythology, Artemis was the twin sister of Apollo.

Last year, the agency tested its next-generation Moon rocket called the Space Launch System, and its associated crew capsule, known as Orion. This Artemis-1 mission left Earth on a 25-day excursion around the Moon without anyone on board. This allowed engineers to assess the readiness of the hardware.

Now, the newly named astronauts will climb into Orion for Artemis-2 and a journey to and from the Moon that's likely to take about 10 days.  The last human spaceflight mission to the Moon was Apollo 17 in December 1972. The first landing was Apollo 11 in 1969.

Artemis-3, the first landing of the new era, is not expected to occur until at least 12 months after Artemis-2. NASA doesn't yet have a system capable of taking astronauts down to the lunar surface. This is being developed by entrepreneur Elon Musk's SpaceX company.  It will be a variant of his Starship vehicle, which is due to start flight testing in the next few weeks.

This Weird-Looking Fungus Could Be a Biodegradable Alternative to Plastic
The tinder fungus, Fomes fomentarius, has some surprising properties, scientists have discovered: properties that could enable it to provide a natural, biodegradable alternative to certain plastics and other materials in the future. As its name suggests, the wood-eating fungus has historically been used to catch a spark for fires, though it has also been incorporated into clothing and used for medicine.

Now it could have a whole new level of usefulness as a biodegradable alternative to plastics, thanks to the way F. fomentarius mycelium is put together. Made up of thin filaments known as hyphae, mycelium form root-like networks that spread through soil or rotting material. In the case of tinder fungus, this network can be split into three distinct layers, says the team from research institutions in Finland, the Netherlands, and Germany.

“Mycelium is the primary component in all layers,” the researchers say.  “However, in each layer, mycelium exhibits a very distinct microstructure with unique preferential orientation, aspect ratio, density, and branch length.”

The researchers looked at the structural and chemical composition of the fruiting body of F. fomentarius, using samples collected in Finland.  Mechanical strength tests were combined with detailed scans of the fungus to examine its characteristics in detail, revealing three layers: a hard, thin outer crust encasing a foamy layer underneath and stacks of hollow tubular structures at the core.

Parts of the fungus were as strong as plywood, pine, or leather, the team reports – while also being more lightweight than those materials.  It's a combination that isn't usually associated with the fleshy part of a fungus like this.

The researchers found the hollow tubes, which make up the bulk of F.  fomentarius fruiting bodies, can resist greater forces than the foamy layer, all without undergoing major dislocations or deformations.

However, it's perhaps not all that surprising: this fungus has to be built to withstand the rigours of the changing seasons as well as tree branches falling down from above. That's the sort of toughness that can inspire new synthetic materials. Usually, stronger, stiffer or materials are also heavier and more dense – but not in this case.

The F. fomentarius fungus already plays a key role in nature in the way that it clings to dead trees and releases important nutrients that would otherwise remain in the bark. Now, it could be even more useful in the field of materials science.

Exactly how and where this fungus could be used needs to be determined, but understanding its layers is an important step: we now know how it's constructed on the cellular level. It's part of a growing body of research into the potential of living materials using living cells in a controlled and programmed way to achieve certain end results – which in this case would be particular kinds of materials.

These results could offer a great source of inspiration for producing multi-functional materials with superior properties for diverse medical and industrial applications in the future.
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