ABSTRACT

The presemt study was camied out to re-affiom the identity of 194 plant species
belonging to §7 families, st molecular level using DINA Barcoding technique. It resulted not
only in the re-zffinmation of the plant species but zZl:o laid down the foundation of gene
library in Paldstan The presemt effort zlso helpad in revising the Lahore district flors
compiled by EKashyap and Joshi in 1934 on the basis of the morphological feahures of the
plant spacies. The plants were collected fom different sites of Lahore distict duaring 2013-
2016 and the GPS datz thus obtained was recorded. All the plant specimens collected were
maourted on herbarium sheet: and deposited as voucher zpecirmens at Dr. Sultan Ahmed
Herbarnm GC University Lahore. 4 small piece of the leaves of all thess plant species was
proceszed for DNA exmaction and fts seguencing using stamdard protocols, at Canadizn
Centre of DIMA Barcodime, University of Guelph Canada. The results thus obtaimed after the
evaluation of barcode regions for species identification bazed on best match and best close-
match through rbel, trnH-prbd and mmE plants core barcods regions, were interpreted and
discuzzed for the determination of intra-specific and imter specific divergence, assessment of
barcoding gap, recomstuction of phylogenstic trees and finslly re-affirmins the species
idemtity. Gene sequencing of all plant species was 2 big success towards the cataloguing of
malecular taxonarmic recard The results showed that the zaguence success was high for rbel
and prH-pshd as comparad to marE According to the DMNA Barcode data cladogram of
order Fosales mdicated that family Moraceas formed an mmdridual clade m zll
Maighbour Joming treez formed on the baziz of rbel, matk, smf-prbd while
pravions studies it was sister to Urticaceas and Camnabaceze. Ancther changs was
alzo obzerved in the placement of Family Rosaceze that 1t was not forming a separate
clade as 1t did 1o previous stodies but it was zister to Cannabaeeas, Rhammaceze and
Urticaceae and ambeddsd among these families. Owr study does mot support the
previous taxonomic position of order Rosales based on morphological characters and
zome DMA seguences which are not standard barcodes now. In hMonocot group three
families Poaceas, Cyperaceae and Typhaceas ware the member of arder Poales. In thiz group
the bio marker mmE performed well by placing all these familiss properly undar their
respective order poales in MNT tree of mmE. While in the NT tree of rbel, two families’
Cyperacese and Poaceas were well-placed but third one Typhaceae showed deviation. The
results revealed that pbcl and omH-pshd showed comparatively less overlzpping for the
distribution of imter specific and intra-specific divergence In addition the highest
discriminating ahbility for comect species identification was also observed im thiz resion
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Therefore, rhel, ornA-pshd and maE were found to be a significant barcode region for the
idemtification of most of the plant specias of the smdy area.

The data anakysis was accomplished on the basis of three criteriz; Amplification and
Sequencing Success of rbel, prnH-prbd and sl Barcode Gap Amnalysis as Mearest
Neighbor (NI} Analvsiz and Neighbor Joming (M/T) Chister Analyzis. PCE and sequencing
zuccess were foumd wery high for the rbcl region, ie. 94.73% (630 / 665 specimens), for
repohd 73% (490/665 specimeans) while mmE had the lowest owerall rate of recovery, ie
57.0%: (383 / 665 specimens). The matk showed the hishest seguence quality for almost all
the recovered zamples. Barcode Gap Analbysis revealed that £3.22% sequences of s, 92%
of ornH-pshd and 96.63 % of rbcl exhibited no inTrz-specific variation The inter-zpecific
divergence varied fom 0.0% to 19.06% for rbel | 0.0% to 11.2% for treH-pshd whils 0.0%
to 4.12% for sear®. Out of 105 congeneric species with #bcl sequences, 600105 (65.71%)
were identified while in congensric species with m@mE sequences 5471 species (T6.03%)
were successfully differentisted In pair wise divergence acrosz all the speciss (non-
congeneric), both seatk and #bel seguences showed clear boundaries between the 54.21%
(D6/114) and §9.92% (03/133) of the species, respectively. In Barcode Gap Analysis, mok
showed more discriminztory power than rlbcl and omfA-pcbd. Among taxa, pattems of
zaguence diverzance was visualized by means of Meighbar-Toining (MNI) cluster on MEGAS.
In all three trees of rbcl, matE and tmH-psbA, azzigrement of families within their respective
orders was §3.61% (51/61), 79.59% (30/4%8) and 33.67% (41/48), respectively. In all three
trees of rbcl, matE sand tmH-pshd, species were idenfified on the bazis of “Bootstmap
Threshold WValue™ and “Menophyly™. In neigkbor Joining trees (10T) of rbel, mzK and frrfd-
pshd, the number of monophyletic families were 49/61{80.33%), 4049 (81.45%) and 40/47
{83.11%), respectively. In neizhbor joining (N/T) trees of rhel, mumi and rmH-pohd, the
number of monophyietic families ware 40081{80.33%), 40040 (B1.63%4) and 4047 (85.11%),
respectivaly. Therefore, on the basziz of monophyletic recovery and node support, all three
neighbor joining trees were found best resolved monophyletic trees having more than 80%
manophyvietic families.
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