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REVIEW Open Access

Unity and disunity in evolutionary @ <o

sciences: process-based analogies open List et al. (2016)
common research avenues for biology and

linguistics

Johann-Mattis List'2" ®, Jananan Sylvestre Pathmanathan?, Philippe Lopez? and Eric Bapteste?

linguistic processes biological processes

o language learning o cultural selection @ lateral gene transfer / lexical borrowing
o divergence o creolization / hybridization m sound change

o self-replication o natural selection @ word formation / protein assembly

o language acquisition @ purification @ semantic change

o incomplete lineage sorting @ grammatical change @ evolution of interdependencies

) asexual reproduction () sexual reproduction

Fig. 2 Contrasting purely linguistic, purely biclogical, and analogous processes in linguistics and biology. For Process-Based Analogies, we contrast
the biclogical term with the linguistic term, if both disciplines address the processes in their terminology. See the text for further clarification




BIEFEEBDENO—FT—FIDHMDE—

B+ =:5:
BURL N)L TF—S%=ZHD ERERKRIT DT —FEED

B FT—4 ESET —AIEERRICIRZ DEID EIRFIRVERD S D,
EMHEEFOIE T EAIT D ES(CIETEFENNE |



BIEFLEESRDEVQ—HRAZEE—

BnT:
ZRE(EIS A ATHUWIIHIT

\ 4 \ 4

5> NTHIL

==f.
(=]

MAIBIRZEL (ERRIARDZE(L)
AN R

P P

$ $

h h

ETCOpHhCEDND




BEFEEEDEVG—ImERTN—
jI=Vren o =:z.

HFOBEBIRE B - fUT - KTE
00100 O

o HF A (HEARS)

fr A (RIHF)

o

o /N

T S
g T E COO0OQOO
] I & OOO0POO
o f o g o >
S :
£ =
£

E=ERIC — B
= =T

[EE I 25
(ZaNRE)  (4NHEAT)




B F EEBDEV@—EILICHIBINA TR —

I T TR

S L\ or
TEZFE T A S5 L BFEDA
(MEHE-HEN-FE-BRE)

= H - F1T-KFmE

EEDIGE EERE Sy L or 12
©L2kva th 3T
ER[E IEDER - B DZER IEDER - B DZER
AR ER YR EEERELIN

NGIZNMA, EAY A X -DEFABE - BELEDTET 74D,
EILEEZRDS




ELRFOEGERE : EEFERDERRIIRD S\

_K

X

\r

un

K

N B RN N J

X

E //

[\J\’\ s i
ZTAREEDE  EHFEYAX(CHH (2Nu) « EEUZBNZENOYIEASEE (1/2N)
H7ZE . EFYAXICESTELLRE—TFE (v=y: ETEHES: 1/2N)

BRIQER = YA ZINARENEEELRENER
PHEELER = KUYV ERFREENCV (FIZBICHDED)



SEDRGEFREBEF (H5E) ORE

Q. EEDRHBELDHDH TREND &=, E£E
DRMEREBET (H5E) ORBFZBT—HTS ?
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Figure 2 A neighbor-joining tree of individual similarities, based on 60 STR polymorphisms’2, 100 Alu
insertion polymorphisms2! and 30 restriction site polymorphisms”3. The percentage of shared alleles
was calculated for all possible pairs of individuals, and a neighbor-joining tree was formulated using the
PHYLIP software package’“. African individuals are shown in blue, European individuals in green and
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Distance-based methods  (FEEEITHI)
- UPGMA
- Neighbor-joining (NJ)

Character (sequence)-based methods  (BEcH!IER)
- Maximum likelihood (ML)
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