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“Network of Life”

“Tree of Life”



E. coli 

HGT vs. Gene loss



Detecting gene loss using the gene trees and species tree



Nature 2001 409:860-921

Hundreds of genes appear to have 
resulted from horizontal gene transfer 
from bacteria…



Nature, 2001 411:1013-1014
Whole genome of 
Dictyostelium discoideum



HGT is common to organisms at “higher” levels

Rafflesia is  a parasitic flowering plant, 
and has no stems, leaves or true roots



Two conflicting hypotheses about the 
phylogenetic placement of Rafflesiaceae











Cistanche deserticola ?

Haloxylon ammodendron

Cistanche deserticola











Rhus gall aphids and their host plants: a case study



• known as Woo-pei-tsze (五倍子) or Chinese gall
• specially refer to the aphid group parasitizing on Rhus species 

to induce galls
• economically important in Asia as traditional medicines as 

well as sources of industrial tannin
• lifecycles with alternating sexual and parthenogenetic 

generations
• unique in alternating hosts with Rhus species as primary 

(summer) and mosses as secondary (winter) hosts
• Aphid-Rhus association: at least 48 million years according to 

fossil and biogeographic evidence (Moran, 1989)

Rhus gall aphids and their lifecycles



Rhus gall aphid No of secondary hosts Primary host

Schlechtendalia S. chinensis 13

Rhus chinensis
S. peitan 5

Nurudea
N. ibofushi NA

N. shiraii 8

N. yanoniella NA

Floraphis F. meitanensis 1 Rhus punjabensis

F. choui NA
Rhus potaninii

Kaburagia
K. rhusicola 1

K. r. ovatirhusicola 2

K. r. ovogallis 12
Rhus punjabensisK. r. ensigallis 14

Meitanaphis M. elongallis 4

M. flavogallis NA

M. microgallis NA Rhus potaninii

Melaphis M. rhois 1 Rhus typhina
Rhus glabra

From Zhang(1999) and Eastop and Hille Ris Lambers (1976)

Diversity of parasitic-host relationships



Evidence



Phylogenetic analyses

• “Insertion” of one copy in Rhus taxa 
into the aphids tree

• Another copy is still in Rhus group



Questions and Hypothesis

Samples:
Year 1:
• Seedlings：200 individuals
• Adult Leaves：55 individuals
• 5％ frequency for HGT

Year 2:
• Seeds：370 individuals
• Seedlings： 180 individuals

Year 3:

• Repeated samples：200 individuals

• Gene transfer  or (mt) Genome transfer?



Yoshida et al. 2010, Science April 15

Detecting HGT with next generation sequencing technology



Welcome to Institute of Biodiversity Science and Geobiology, Tibet University 
in Lhasa & Center for Evolutionary Biology, Fudan University in Shanghai !
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