The Joy of Research
Mendel, Jones, and Human Origins'

William SY. Wang
City University of Hong Kong

Professor William S-Y. Wang grew up in Shanghai, and received his PhD
from the University of Michigan in 1960. From 1965 to 1994, he was
Professor of Linguistics at the University of California at Berkeley. He
joined the City University of Hong Kong in 1995 as Chair Professor of
Language Engineering. He is currently Adjunct Professor of several
universities, including the Hong Kong University of Science and
Technology.

He is the Founding Editor of the Journal of Chinese Linguistics [1973] and
the Founding President of the Internationa Association of Chinese
Linguistics [1991]. The honors he has received include fellowships from the
Fulbright Commission, Guggenheim Foundation, the Center for Advanced
Studies at Stanford in California, and at Bellagio in Italy. He is an
Academician of Academia Sinica.

Professor Wang's interest in language within an evolutionary perspective
began in the late 1960s, when he explored parallels between biological
change and linguistic change. He finds the recent convergence of research
on human origins from severa disciplines particularly exciting, and hopes
the present essay will convey some sense of that excitement.

! Based on a lecture given at the symposium, Broadening Research Frontiers, sponsored by the School
of Graduate Studies of the City University of Hong Kong, March 2001. | thank Professor Merritt
Ruhlen of Stanford University for providing the language maps for Eurasiatic and Dene-Caucasian
used here, and Dr. Lisa E. Husmann, Ms. Jinyun Ke, and Mr. Charles Chienjer Lin for many helpful
discussions.






I am happy to have this opportunity to participate in these festivities of ‘Broadening
Research Frontiers’. Research lies at the heart of any university that takes its mission
seriously; and broadening frontiers certainly enhances the quality of research. | hope to
illustrate this point this afternoon. Furthermore, research and teaching are really two
sides of the same intellectual coin — the yin and yang of knowledge. An inspired teacher
is one who has directly investigated what he teaches, and a successful researcher is one
who is eager to tell others what he has discovered.

In each, there is a joy for which there is no substitute. There is a pure pleasure to help
others learn — to witness someone’s eyes light up upon grasping a new concept or
mastering a new method. And there is simply no substitute for the privilege and thrill
that comes with discovery — to feel for a moment that you and only you have achieved
this new insight!

The topic of research frontiers is an immense one, so | need to be very selective. Let me
begin with the stories of two exceptional men. The first — a Czech monk in 19th
century Brno; the second — an English judge in 18th century Calcutta. The modest
streams of research they started in linguistics and in genetics have each grown into
roaring intellectual rivers, and started to flow together toward the end of the 20th century.
Their legacy is that we now have a much better idea of who we are, we the human race,
and where we come from.

A hundred some years ago, an unassuming monk was growing peas in a monastery in
Brno, in what is now the Czech Republic. He was curious about how these peas behaved
from generation to generation. He noticed that among these plants, some stems were
short while others were tall. The shape of the seeds was also different: some were
smooth and round, whereas others were wrinkled. Furthermore, the color of the pods
varied: some were green while others were yellow. So the monk grew many generations
of these peas, sometimes keeping a strain pure and sometimes cross-breeding one strain
with another. He grew many thousands of these peas, keeping count of how their traits
were passed on from generation to generation.

The experiments gave interesting results, which the monk presented to a local society of
scientists in 1865. He suggested that one trait can be dominant over another, such as the
tall stem dominating over the short stem. The trait of stem length is inherited quite
independently of other traits, such as the one for pod color. Such a relation he called the



‘principle of independent assortment’. He offered several
such principles to explain these facts, based on statistical
analyses of the counts he made per generation of plants. The
small audience applauded the monk politely, and shifted their
attention to the ‘hot’ science of the day. Darwin’s
controversial Origin of Species was published just a few years
earlier, and everyone was debating the theory of evolution.

Such were the humble beginnings of the science of genetics.
The monk was, of course, Gregor Mendel. If there were some
powerful, prescient intellect in that small audience, it might
have recognized that Mendel was supplying precisely the
mechanism that Darwin needed to make the theory of
evolution tangible. In fact, Darwin himself was tripped up by
genetics, and made several basic errors in his book. However,
the time for realizing the importance of this work had not yet
come, and the monk was essentially ignored by the local
society. The report he published in 1866 lay dormant for
thirty some years, gathering dust on library shelves. The time
finally came in 1900, when, amazingly, Mendel’s report was
independently discovered by three scientists working in
different parts of Europe — a Dutchman, a German, and an
Austrian. Not long thereafter, genetic insights became a
central part of Darwinian thinking, giving rise to the so-called
‘synthetic theory of evolution.’

Over the past century, genetics has made great strides since
growing peas in Brno, with some stunning discoveries,
collecting a rich complement of Nobel prizes along the way.
An early Nobel prize went to Thomas Morgan, who worked
with drosophila, the common fruit fly. By working with the eye
color of these flies, Morgan was able to discover genes linked
to the determination of sex, the distinction between
chromosomes which are XX for female and XY for male.
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Figure 1;
Double helix structure
of DNA.

Another Nobel prize went to the team of Francis Crick and James Watson, who
unraveled the structure of the DNA molecule in the form of a double helix, giving us a
deeper understanding of how the four letters of the genetic code, A and T, C and G, are
arranged. As the artist’s illustration in Figure 1 shows? this structure is not only

2 Dr Michael Yang of the City University of Hong Kong kindly provided the illustration of the double

helix used here.



biologically efficient but also aesthetically very pleasing. Recently, a Nobel prize went to
Kary Mullis, for inventing PCR, a method of chain reaction that can produce millions of
copies of DNA in a test tube. Such a technology is essential for the work for decoding
the billions of base pairs in the human genome — the DNA instructions for
manufacturing the human body.

By the beginning of the 21st century, 140 years after Mendel, the entire sequence of the
three billion some letters of human genome has been worked out. Knowing the sequence
of the four letters is a far cry from understanding what they mean, just as recognizing the
letters of the Greek alphabet is a far cry from being able to read a book written in Greek.
Knowing the alphabet is only the beginning of learning the language — the language of
the genes. We are now able to recognize a few of the 30,000 some genes contained in the
human body. Some of the genes are remarkably short: the gene on the Y chromosome
that controls maleness, for instance, is only 240 letters long, and is shared by all
mammals, from mice to men. On the other hand, the abnormal gene that is responsible
for the sickness called cystic fibrosis contains 250,000 letters, over 1,000 times as long.
This gene, in the middle of chromosome 7, was discovered in 1989.

An important reward of being able to read the book of genes is to understand the basis
of many of the conditions which are inherited, whether or not we are able to provide any
cure at present. These conditions include relatively mild dysfunctions such as color
blindness, which is linked to the X chromosome, to serious diseases such as
Huntington’s Chorea, cystic fibrosis, susceptibility to cancer, and a host of other life
threatening ailments. Given these implications for medicine, it is not surprising that
research directed at reading these genes has spawned multi-billion technologies almost
overnight.

With the discovery that the genetic sequence of each individual is unique, another
industry has also sprung into being: genetic fingerprinting or genetic profiling. Many
crime cases have been resolved since the 1980s when genetic fingerprinting first entered
the courts. A recent example is that of a dentist in Florida who was accused of
transmitting AIDS to his patients, presumably because he had a small cut while working
on them.

A scientific by-product of this interest in identifying individuals or populations, whether
for medicine or for law, is that genealogies gradually gained a solid footing. Written
records are useful, of course, but they have limited time-depths, and may be falsified. The
history written in one’s DNA cannot lie, and it allows inferences further back in time,
much earlier than the invention of writing. In fact, some of exciting breakthroughs in
recent years have been the application of molecular genetics to human remains that have



lain buried for thousands of years. | will return to the questions of population genealogy
later.

As genetics advances, numerous applications emerge which apply the new knowledge.
With these applications come a whole host of new questions, involving not only health
and the law, but ethics and morals as well. Is food produced by genetic alterations safe
for consumption? How much of the genetic information of an individual should be
disclosed, to his employer, to his government, or even to himself? What is the status of
organs or organisms created by genetic engineering, by cloning? Are we to differentiate
between life forms created by cloning from those created by nature, and if so, how?

This new world created by genetics was certainly not envisioned by the modest monk,
counting peas in his garden in Brno. Yet his were the experiments that led to the
avalanche of knowledge that continues to rush forward today. The lesson we can draw
from this is that there is no good research that is useless. The knowledge we gain today
may find immediate application tomorrow. Or, it may set the stage for decades of
cumulative research ahead, which will completely change the world. The distinction we
customarily use between basic research and applied research is overly simplistic. Any
work that leads to a deeper understanding of ourselves or of the world around us is good
research, regardless of whether or when it will impact the market.

Let us turn now to my other story. Eighty years before Mendel reported his experiments
in Brno, an Englishman was taking his seat on the Bengal Supreme Court in India. Even
though his profession was that of a jurist, William Jones had already established by that
time an enviable reputation as a great scholar of classical languages. His book, A
Grammar of the Persian Language, published in 1771, was to go through nine editions in
English and two editions in French. In addition to Persian, he had also translated major
works from Greek and Arabic. His sojourn into India offered him ample opportunities
to study the languages there, particularly Sanskrit, the classical language of the sacred
Vedas. Presumably Jones was aided in his efforts by the fact that India has a long
tradition in linguistic description, extending back some five or six centuries before the
Common Era.

Against such a background, it was expected that Jones would make a major scholarly
contribution soon after he reached India. The world was not disappointed, for in 1786, in
an address to the Bengal Asiatic Society in Calcutta, Jones uttered the famous words
which laid the foundations for the science of modern linguistics:

‘The Sanskrit language, whatever be its antiquity, is of a wonderful structure;
more perfect than the Greek, more copious than the Latin, and more exquisitely
refined than either, yet bearing to both of them a stronger affinity, both in the



roots of verbs and in the forms of grammar, than could possibly have been
produced by accident; so strong indeed, that no philologer could examine them
all three, without believing them to have sprung from some common source,
which, perhaps, no longer exists: there is a similar reason, though not quite so
forcible, for supposing that both the Gothick and the Celtick, though blended
with a very different idiom, had the same origin with the Sanskrit, and the old
Persian might be added to the same family . . .’

There are things from this famous passage which a modern linguist would shy away from
saying. However one might feel privately about such matters, it is surely politically
incorrect these days to say that one language is ‘more perfect’ than another, or that it is
‘more exquisitely refined’, particularly when no criterion is given for such comparisons.
Parenthetically, however, my own feeling is that the pendulum of political correctness
has swung too far the other way — that there are indeed scales of communicative
effectiveness against which languages can be objectively evaluated, and linguists would
do well to study these.

Another flaw in this remarkable passage is the ‘perhaps’ he inserted after the phrase
‘sprung from some common source’. If X is the source from which A, B, and C have
descended, then X cannot be a contemporary of these languages since it has already
evolved into them. ‘Perhaps’ is a hedge word there that reveals a blur in Jones’s thinking,
and detracts from the force of his insight.

But these are minor detractions from a major intellectual breakthrough, and there are
positive sides even to Jones’s failings. Spurred on by successes of the Industrial
Revolution, Europe was developing a complacency that increasingly saw itself as the apex
of civilization, surrounded by peoples who were either barbarians or savages. This
arrogance was to be epitomized by authors like Kipling, for whom only ‘lesser breeds’ are
born beyond the English Channel, and with whom we associate the concept of the
‘White Man’s Burden.” An influential thinker like Robert Chambers, for instance, was
able to publish this kind of nonsense about the Chinese language in 1887:

‘The Chinese have a language which resembles that of children, or deaf and
dumb people. The sentence of short, simple, unconnected words, in which an
infant amongst us attempts to express its wants and its ideas — the equally
broken and difficult terms which the deaf and dumb express by signs . . . —
these are like the discourse of the refined people of the so-called Celestial
Empire.’

William Jones was not tainted by these kinds of prejudice. Nonetheless, it must have
required intellectual courage for him to write that an unknown language in far away India



was ‘more perfect’ and ‘more exquisitely refined’ than the revered Latin and Greek, and
to propose that all these languages are related. Such an announcement from an eminent
English scholar must have shocked the mindset that put England in the center of the
civilized world, much like Darwin’s message did later to directly relate our species to the
apes. Whether or not he intended the shock, the effect was surely a useful antidote to the
unhealthy Eurocentrism of the time.

With the foundation Jones laid, progress came steadily. Rather than speculating endlessly
on which was the language spoken in the Garden of Eden, as had been the focus before,
scholars began the immense task of comparing languages for resemblances among them,
and of reasoning probabilistically on what were the causes for these resemblances. Jones
himself was already aware that some resemblances among languages were due to
inheritance from a common ancestor, and some resemblances were due to one language
imitating another. In this respect, Jones was also aware of the importance of basic words
for establishing inheritance, such as names ‘of material elements, parts of the body,
natural objects and relations, affections of the mind, and other ideas common to the
whole race of man.” Furthermore, he realized that at least three languages should be
compared in evaluating these resemblances. Indeed, these insights are basic in linguistics
today.

Unlike Mendel contemplating alone in the garden, Jones had an enormous net of
correspondents with whom he discussed his findings. Step by step the family of
languages that has ‘sprung from some common source’ was assembled as the changes which
differentiated them became identified. These changes in language are like mutations in
the DNA. As mutations accumulate over time in organisms, they eventually can no
longer interbreed and evolve into distinct species. Similarly, as changes accumulate over
time in languages, they eventually become no longer mutually intelligible. The ‘source’
that Jones pointed to is now known as Indo-European, a family of several hundred
languages, including some of the most widely spoken in the world today, such as English,
Spanish, Russian and Hindi. The linguistic hypothesis is that this family of languages was
once a single language. Archeologists tell us that Indo-European was spoken perhaps in
the region of modern Turkey some 7,000 years ago.



We can illustrate the resemblances that interested Jones with the names of the integers,
shown in the following table®.

English Gothic Latin Greek Sanskrit | Chinese
one ains unus heis ekas yi
two twai duo duo dva er
three threis trs treis trayas san
four fidwor quattuor | tettares catvaras | Si
five fimf quinque | pente panca wu
SIX saihs sex heks sat liu
seven sibun septem hepta sapta qi
eight ahtau octo okto asta ba
nine niun novem ennea nava jiu
ten taihun decem deka dasa shi

Table 1: Numerals in six languages.

In spite of the great time depth which separates these languages, the principles of
comparative linguistics can still be clearly seen in some of the forms. Thus we see that
for the integer ‘2’, English and Gothic, which are Germanic languages, have words which
begin with the consonant ‘t’, whereas Latin, Greek and Sanskrit all begin with ‘d’, i.e., a
correspondence of t:t:d:d:d. Furthermore, the second element in these words for all five
languages is a labial sound, ‘u’ or ‘v’ or ‘w’, which strengthens the resemblance among
these words. We see that the t:t:d:d:d correspondence is repeated for the integer ‘10"
Taking other evidence into account, this tells us clearly that an earlier ‘d’ has changed to a
‘.

In fact, this correspondence in sounds is part of a major discovery made by Jakob
Grimm. He was a great linguist as well as the co-author of the popular Grimm’s fairy
tales, and the 1822 edition of his Deutsche Grammatik gave a comprehensive account of
the relations between Indo-European and the Germanic languages. We could couch his
discovery in genetic terms, and say that a series of mutations took place in the Germanic
languages which differentiated them from the other Indo-European languages. Some
other parts of Grimm’s discovery can also be seen in fragmentary form, such as the
correspondence f:f:q:p:p for the integer ‘5. We can easily think up other words which
support this correspondence, such as English ‘father’ and Latin ‘pater’, English ‘foot’ and
the Latin root in ‘pedal’, and so on. Yet another partial correspondence can be seen in

3 The forms in Table 1 are adapted from those given by Colin Renfrew, reprinted on p. 47 of Wang 1991.



the middle of the words for ‘8. Latin and Greek have ‘k’, whereas Germanic languages
have ‘h’. The ‘h’ is no longer pronounced in English, though it is preserved in the
spelling ‘eight’, whereas it is pronounced in German ‘acht’. Fragmentary supporting data
can be seen in the words for ‘10",

Integer English | Gothic Latin Greek Sanskrit
Two, ten t- t- d- d- d-

Three th- Th- t- t- t-

Eight, ten -gh- -h- -k- -k- -S-

Six, seven s- s- s- h- s-

Table 2: Some Indo-European correspondences exemplified in the integers

A large number of such correspondences were worked out by scholars in the 19th
century that it was possible to add new languages to the family as these correspondences
were discovered. The early family tree published by August Schleicher in the 1860s,
based on Jones’s famous remarks, became increasingly incomplete, as more and more
such correspondences were worked out by linguists which pointed to new languages to
add to the family.
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The new members include several Hittite languages carved on stone tablets in cuneiform
form, found in Turkey. Their relation to Indo-European was proposed in 1902. Closer to
us here in Hong Kong are the finds in western Xinjiang, also around the beginning of the
20th century. These are of manuscripts and wooden tablets, written in Brahmi scripts
which derive from India. The extremely dry desert climate and the shifting sands which
bury and protect did a wonderful job at preserving these relics from the past. The
language, Tocharian, is related to Indo-European. It is particularly intriguing because in
many features Tocharian resembles the western Indo-European languages far away,
rather than the Indian or Iranian languages much closer by. Recently, the discovery of
several 4,000 year old mummies, of peoples who probably once spoke this language,
gained a great deal of media attention as ‘Caucasians’ living in ancient China.
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In parallel with the advances in genetics, the study of language has also made important
progress over the last century. While genetics now has mapped out the sequences in our
DNA, linguists have achieved a rough knowledge of what the 6,000 some languages of
the world are like — their grammatical structures and their geographical distributions.
The question naturally arises as to how Indo-European is related to the other languages
of the world. While numerous speculations have been made before, the first substantive
hypothesis was recently proposed by Joseph Greenberg, a linguist at Stanford University,
who has made enormous contributions to the classification of the world’s languages.

Greenberg considers Indo-European to be but one branch of a larger super-family of
languages, just as Germanic is a branch of Indo-European. This super-family he calls
Eurasiatic. The evidence he has presented so far includes 70 some features of grammar.
For example, we may note that in English, the first person singular pronoun has an ‘m’,
as in ‘me’ ; and the second person singular pronoun used to be ‘thou’, where the
consonant ‘th’ derived from a ‘t’ via one of Grimm’s correspondences. (The set of ‘thou’
pronouns was replaced by ‘you’ in English only in recent centuries.) This use of the m/t
forms for first and second person pronouns respectively is found not only in Greek,
Latin and Sanskrit, but spreads all the way across Asia to Korean and Japanese, and hops
to the northern edge of the Americas in the languages of the Eskimos. All these
languages, according to Greenberg, have sprung from a common Eurasiatic source.

Another super-family that has been recently proposed, primarily by a Moscow linguist,
Sergei Starostin, is called Dene-Caucasian. Several members of this super-family are
spoken by scattered pockets of small languages, tucked away in inaccessible mountainous
regions: Basque in western Europe, Burushaski in northern India, and a group of
languages in the Caucasus. Others are the Kets in northern Siberia, and the Na-Dene
Native Americans in North America. The blotchy distribution of Dene-Caucasian
languages suggests that its speakers were perhaps driven to these less fertile regions by
the expanding Eurasiatics, who arrived on the scene later with a more advanced
technology. Next to the expanding colonial languages, it is difficult to know how much
longer these languages will survive.

The only branch of Dene-Caucasian that contains languages that have significant
numbers of speakers with long literary traditions is the Sino-Tibetan family. The Chinese
language, with numerous dialects spoken by over a billion speakers, is a member of this
family. Burmese and Tibetan are the other two. Here too, these languages have expanded
over the millennia at the expense of the hundreds of minority languages in China and in
Southeast Asia, and many of these minority languages are on the brink of extinction.

In addition to Eurasiatic and Dene-Caucasion, other super-families are also being
investigated in current research, to varying degrees of depth and precision. Greenberg
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has propsed that the 6,000 some languages of the world can be classified into a dozen
super-families, each one with a time depth of well over 10,000 years. This is a powerful
working hypothesis that will influence research on human evolution for many decades to
come.

Recall now that the ancestral language Indo-European has been dated to about 7,000
years ago. If we accept Greenberg’s view that Indo-European was but one branch of
Eurasiatic, then Eurasiatic must have started differentiating much earlier than 10,000
years ago. Similarly, Sino-Tibetan has been dated to about 6,000 years ago. Again, if Sino-
Tibetan is but one branch of Dene-Caucasian, then Dene-Caucasian must have started
differentiating much earlier than 10,000 years ago also. This is before the invention of
agriculture, and considerably earlier than the invention of writing. Is there any way for us
to know whether these hypotheses are true?
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Figure 5: Dene-Caucasian
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The first hint to the answer of this question came from Charles Darwin, who wrote these
prescient words in his Origin of Species:

‘If we possessed a perfect pedigree of mankind, a genealogical arrangement
of the races of man would afford the best classification of the various languages
now spoken throughout the world, and if all extinct languages, and all
intermediate and slowly changing dialects, were to be included, such an
arrangement would be the only possible one.’

Darwin’s suggestion was that we should look both at words and at genes. As we saw
earlier, when Darwin was writing in 1859, Mendel was busy counting peas in Brno. The
research that Mendel started eventually led to our understanding of DNA, an
understanding that has become so precise that every individual can be uniquely identified,
and every population differentiated from one another. But all this happened after 1900,
and Darwin had no idea how such a human genealogy can be constructed. The question
remained dormant until a paper of 1988, by a team of researchers at Stanford University
led by Luca Cavalli-Sforza. They published for the first time, a tree based on genetics on
the left, side by side with a tree based on linguistics on the right.

GENETIC TREE POPULATIONS LINGUISTIC FAMILIES
Mbuti Pygmy ————— Original language unknown
q E \é\laﬁtflzlcan :l Niger-Kordofanian
Nilotic ——————— Nilo-Saharan
San — Khoisan

Ethiopean
SW Asian
Iranian —_—

European ———————1 |ndo-European ———
Sandinian =~ ——————i
Indian

‘g SE Indiah ——— Dravidian
7 T P e 1 Uralic-Yukagi
Samoyed Uralic-Yukaghir
Mongol Eurasiatic Nostratic
Tibetan Sino-Tibetan
Korean —_— .
Japanese —— | Altaic
Ainu —_—
N Turkic —_—]
Eskimo —_ Eskimo-Aleut
Chukchi —_  Chukchi-Kamchatkan s
Amerind - Amerind
NW Amerind ——————

Na-Dene
S Chinese Sino-Tibetan

Mon Khmer ————— Austoasiatic
Thai Daic

Indonesian
Malaysian — =————]
Philippine ~ ————on—{ Autronesian
Polynesian
Micronesian

Melanesian B
New Guinean:| Indo-Pacific

Australian ~—— Australian

Austric

Cavalli-Sforza, L.L., et al. 1988. Reconstruction of human evolution: bringing together genetic,
archaeological and linguistic data. Proc. Natl. Acad. Sci. (USA) 85.6002—6006.

Figure 6: Double tree diagram.
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As the title of their paper plainly states, archeology, genetics, and linguistics can each
provide an independent and complementary window. The double-tree diagram published
by these researchers, which has become justly famous, can serve as a sort of emblem of
the flowing together of the many disciplines that bear on the big question of our origins.
Many new results have been reported since their paper, using mtDNA and Y
chromosome in genetics, which allows us to trace our genealogy either along just the
maternal line, or just along the paternal line. It is a fascinating discovery that these two
genealogies tell similar but distinct stories. This is perhaps not surprising, considering the
different roles men and women played in prehistoric societies. New results have also
been achieved connecting languages between Asia and America which strengthen the
hypotheses for super-families in linguistics.

Only by bringing the disciplines together can we ever hope to achieve the knowledge of
the ultimate origin of the human species, and arrive at, in Darwin’s words, ‘the only
possible one’. The big picture that is unfolding with increasing clarity from the
interdisciplinary research is that the most recent common ancestors of our species
originated in Africa quite recently, around 100,000 years ago; and these were the peoples
that invented the language from which all modern languages have sprung.

As part of this big picture, we are also getting a better understanding of where the
peoples of China come from. | have referred to these recent findings from linguistics,
genetics, and archeology as three windows on the past. My interpretation of these
findings, to be verified by much future research, is that modern peoples entered China
along two major routes. The northern route was taken by the Sino-Tibetans as they split
off from the Dene-Caucasians. The southern route was taken by Austric peoples, who
radiated out from the high plateaus of Xizang and Yunnan along major rivers to populate
south China, Southeast Asia, and eventually Oceania and beyond.

The heart of leading edge research, as can be illustrated from many fields, is to make
connections among seemingly disparate ideas that no one has seen before, and in so
doing, deepen our understanding and broaden our research frontier. 1 have seen this
again and again as | served on various committees which sponsor research: the most
creative work is often associated with investigators who can forge relations across
disciplines. The Chinese language expresses this idea well with the word tong , which
means ‘connect.” There must be no walls to impede the flow of knowledge.

The flowing together of different aspects of knowledge also has a broader meaning. The
scientific name that describes our species is Homo sapiens, where the word ‘sapiens’ has
the same root as ‘sage’, and refers to wisdom. Do we really deserve such a compliment?
Are we really a wise species? As research has advanced across the centuries, some sectors
of our knowledge have moved forward faster and outstripped the others. While science
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and engineering have enabled us to launch mammoth vehicles deep into space, violence
keeps on erupting all over the world, from wars in the Balkans to shootings in California
high schools. How shall we be served by cloning artificial human beings when the
natural ones, namely ourselves, are in constant conflict?

It is clear that a good deal of research is urgently required on the how’s and why’s of
behaviors and values — of individuals as well as of diverse cultures — to keep pace with
the awesome technological power that is still growing day to day. Information must flow
at an accelerated rate among those who split atoms and decode molecules, and those
who ponder the questions of morality, ethics, and aesthetics. Only then can we veer
toward the vision recently expressed by the biologist, Stephen J. Gould:

‘Science can then forge true partnerships with philosophy, religion, and the
arts and humanities, for each must supply a patch in that ultimate coat of many
colors, the garment called wisdom.’

The two men whose stories | told today, an English judge and a Czech monk, are but
two of many similar stories we can find in the history of scientific research. The research
they each started began as mere trickles, but gathered into major intellectual currents,
joined by many tributaries along the way. These rivers flowed together toward the end of
the last century, though they had very different beginnings. The combined insights of the
research which they began are teaching us a lot about not only peas, or Sanskrit, but also
about the ultimate origin of where we all come from. This is surely one of the most
challenging questions that the human mind can grasp.

Time and again, we find that great discoveries come when we venture beyond the
artificial confines of any one discipline, to combine and integrate insights across several
disciplines. Perhaps the Chinese philosopher, Huainanzi, had something like this in mind,
when he wrote 2000 years ago: ‘The myriad streams start from
distant sources, they all return to the ocean.” To be able to add to this great ocean of
human knowledge, that is indeed the joy of research.
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one ains unus Heis Ekas yi
two twai duo Duo Dva er
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