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Molecular Ecology

DTFESE

applying molecular population genetics, molecular
phylogenetics, and more recently genomics to traditional
ecological questions

» Population Structure

» Phylogeography

» Behavioral Ecology

» Conservation Genetics




HkMHf&x White-headed langur
(Trachypithecus leucocephalus)

Population size: less than 1000
Diet: leafs, fruits, flowers
Habitat: Karst hills
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Background

» Different patterns of historical human
disturbance in Nongguan and Nonglin
habitats

» Different feeding choices between Nongguan
and Nonglin populations

Nongguan: abundant or common plant species
Nonglin: less common plant species




G Protein-Coupled Receptors

integral membrane

proteins that sense

molecules outside and

activate inside signal

transduction

* 7 a-helical TM regions

« extracellular N-terminus, 3
extra- and 3 intra-cellular
loops and intracellular C-
terminus

 Interacting with G protein

Intracellular

Extracellular

Bovine Rhodopsin 2.8A
MK R2.81%

(Park et al, Nature, 2008)




Bitter

Background

T2Rs: taste receptor, . -.rox‘r,;;{“’-‘i“ “!j h u H DQI[

type 2 (bitter taste il S T
receptors) i §" | ~30 T2Rs
i /‘ Cycloheximide
(mT2RS)
Protein family: Denatonium

(mT2R8, hT2R4)

GPCR T2R family b
nT2R10

PTC
(hT2R38)

Function: bitter
recognition

Saccharin
(hT2R43, hT2R44)

Quinine
strychnine
atropine

David A et al., 2009




phenyl-B-glucopyranoside

TAS2R16

Length: 291aa (human) **"

Ligand: [(3-glucopyranosides * I

== chimpanzee

H .
’&&, amygdalin — langur
HO o
HO OH = (T1ACAqUE
0
HO T,@
HO OH
CH

According to the ligand, the sensitivities of TAS2R16 of
different primate species varies.

Hiroo et al., 2013




Research purposes

» Preliminary analysis the evolution, structure and function
of primates TAS2R16

> Examine inter-population variations of TAS2R16 in
white-headed langurs

> The relationship between food choices, genetics and
environment

.
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Phylogeny Analysis of T2Rs
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Multiple Em for Motif Elicitation
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Conserved Motifs in TAS2R16
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Conserved Motifs in TAS2R16 Q\M.Ee...meEm- -

Combined
p-value

{ 5p|Q645v4|T2R16_GORGO 6.75e-157

Name Motif Location

sp|QINYV7|T2ZR16_HUMAN 2.18e-154

sp|P59529|T2R16_MOUSE 3.52e-98

sp|Q646D1|T2R16_PANPA 2.91e-154

sp|Q646B3|T2R16_PANTR  6.75e-157

sp|Q646E7|T2R16_PAPHA 6.5%9e-142

sp|Qe45U1|T2R16_PONPY 5.27e-152

sp|Q2IKUO|T2R16_RAT 3.19e-99

tr|Q64553|QE4553_MACMU 2.08e-142

tr|F7IE10|F7IE10_CALIA 4.29e-131

mamma|< tr|FIMVKO|F1MVKO_BOVIN 1.27e-100 | |

tr|HOXIKO|HOXIKO_OTOGA  1.12e-73

tr|[HZPNC4|H2ZPNC4_POMAB 5.27e-152

tr|J7MB98|I7MBI8_PANTR  1.20e-154

tr|J7M480(17M480_PANTR  6.47e-156

tr|J7MG98|17MGI8_PANTR 6.75e-157

tr|J7ME25|17ME25_PANTR  2.89e-154

Er[J7M7ME|I7M7ME_PANTR 2.07e-153

tr|17MGAD|I7MGAD_PANTR  1.62e-154

tr|J9P3Y2|19P5Y2_CANFA  1.57e-75

tr|I3MSV5|I3MSV5_SPETR  2.67e-70

-

birds tr|DSLFN9|DSLFNS_CARCD 1.61e-49
|

tr|DSXMB3|D5XMB3_ZOMAL 1.17e-48
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LENGTH SCORE IDENTITY SIMILARITY

291 1376.0 2611291 (89.7%) 270/291 (92.8%) 0/291 ( 0.0%)

NP 058641.1 1 MIFIQLTVFFMIIYVLE i, VAVLGREWLQVRRLMEVDM 50
IIIIII=IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

NP 001074228, 1 MIPIQLSVFFMIIYVLE e, VAVLGREWLQVRRLMEVDM 50

NP 058641.1 51 RFCLOWESMLNNFC SYFNLNYVLCH EFFN ) 100
(RN R A R R R RN RN R R R AR RN R RN

NP 001074228, 51 RFCLOWI SMLNDFCFYFNFNYVLCH NV ) 100

NP 058641.1 101 VEYCIEV HH RVRILR MITCV AIGNY 150
IIIIIIIIIII (R R R A RER R RN RN RN

NP 001074228, 101 IFYCIEV HEIVLWLEWRILR MITCV AIGNY 150

NP 058641.1 151 QIQLLTMEHLFRNSTVIDELENFHQYQFQAHTVALY - M 200
FEETRErra e r=taatnl. IIIIIIIIIIIIIIIIIIIII

NP 001074228, 151 QIQFLIMEHPFRNSTVIDRLOEFHQYLHQAHTVA B 200

NP _058641.1 201 ASLTEQIQHHSTGHCNESMEARFTALRSLAVLFIVETSY 250
PERREETEEE- e L s ezl

NP 001074228. 201 ASLTRQIQHHGTGHCNESMKAHFTALRSLA VFTSY M 250

NP 058641.1 251 LFDER VWEAFVYAFILMH M KRILKCK 2391
IIIIIIIII-IIIIIIIIIIIIIIIIIIIIIIIIII 11

NP 001074228, 251 LFDER EAFVYAFIFMH KRILNGK 231

Alignment of human and macaca TAS2R16 proteins by needle
NP_0.58641.1,hnTAS2R16; NP 001074228, mTAS2R16




Transmembrane Structure Prediction
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Transmembrane Structure Prediction by Tmap

left,hnTAS2R16; right,mTAS2R16




Transmembrane Structure Prediction

TMHMM posterior probabilities for gi|8394395|refiNP_058641 1| TMHMM posterior probabilities for gij1 89303547 ref|NP_001074228 1]
1.2 T T T 1.2 T T T
g N baaas 0 NN 000 | [ [ T | NN N
1 . 1y 1
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transmembrane inside outside transmembrane inside outside

Transmembrane Structure Prediction by TMHMM
left, " TAS2R16; right, mTAS2R16




Transmembrane Structure Prediction

5

Transmembrane Structure Prediction by SOUSI

MmTAS2R16

hTAS2R16; right,

left




TargetP 1.1 Server

Subcellular Localization

Number of &uery séquences: 1
Cleavage site predictions included.
Using NON-PLANT networks.

Name Len mTF SF other Loc RC TFlen
gi 8394395 ref NP 05 201 0.012 0.994 0.033 s 1 18
catotf 0.000 0.000 0.000
hTAS2R16

Number of dquery sequences: 1
Cleavage site predictions included.
Using NON-PLANT networks.

Mame Len mTP SP other Loc ERC TPlen

0.000 0.000 0.000




SignalP 4.1 Server

Signal Peptide Prediction

SignalP-4.1 prediction (euk networks): gi_8394395 ref NP _058641.1 SignalP-4.1 prediction (euk networks): gi_189303547_ref_NP_001074228.1_
" C-score " C-score
1.0 ¢ S-score 10 r S-score
Y-score Y-score
08 t 08
06 t 0.6
0 "
% 04 t o 04t
02t 0.2
oo [ITHIHTTFACA T, oo {HNTHITITIA T
MIPIGLTVFFMIIYVLESLT | IVOSSL | VAVLGR EWLQVRRLMPVDMI L | 5LG ISR FC LOWASMLNN FG S MIFIGLEVFFMIIYVLEBLT | IVQESL | VAVLGR EWLQVAR LMFVDMI L 18 LG |BR FG LOWT SMLND FG
0 1 I[] 2'0 3'0 4'0 5-0 BID 70 ] 1 ID 2ID 3ID 4ID 5IO GID 70
Position Position

left, "\ TAS2R16; right, mTAS2R16

Conclusion: transmembrane protein without
signhal peptide




Structure Prediction

» Homology Modeling: identity>30%
Swiss model, Modeller

» Protein threading: fold recognition
Phyre2

» ADb initio protein modelling: energy minimization
Rossetta




Homology Modeling?

Color key for alignment scores

40-50 80-200 >=200

I
200 250

PSI-BLAST—no homologous protein with
known structure




hTAS2R16 MTAS2R16




Binding site

salicin

hTAS2R16 MTAS2R16




Future work

» Get TAS2R16 gene sequences from different langur
populations

» Structure prediction

» Protein—ligand docking
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