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Red Panda Leces were collected from Ocesn
Park Hong Kong. 1 g fresh Qeces was seral
dilted in 0.9% safine 10 0.1% wov and a 100 pL
abguot spread omo  carboxymetiicellulone
(CMC) agar and Incubated at 27 *C for 48 hours.
Isolate CRP prew well on CMC agar a0d win
passaged 10 purity on Luria agar before DNA
extraction (Invitrogen PureLink® Genomic DNA
Nini Kit). Cellufiolytic activity was checked by
incubation on CMC agar followed by staining
with Grams lodine. The complete genome of
CRP waes penerated by hybeid sssembly of MSeq
(Mlumina) shoet.ceads and MON longreads
(Oxford Nanopore] wsing Unicycier v0.4.3 [2).
The sequence was sbaitted 1o PATRIC [4] and
to NCEI PGAP v5.0 3] for annctation. GenBank
ccession no. CAO82AAL

Angus C.H. Wai, G, K. K. Lai, 5. D, J, Griffin*, F. C. C, Leung
The ISF Acadentry, Mong Kong “Conmponding sthor: igriftminlade bh

The complete genomic sequence of CRP totals 516 Mop and Mash/Minkash using PATRIC found it
closest 50 Kluyverd penomasp. ) strain POQST (CPOSOXI1) with an svevage nuclectice ientity of

98.83%.

Collulolytic pathways are strongly repeesented with four coples of BEEHERIOSIGEN. 10 coples of
together  with  multiple

G-phospho ety ghaoudase
phosphotransierase and the

(<hbf feell),

ampicillin consistent with
the presence of 3 CTXC-M-40
beta-lactamase

wdw.wwmu .un\--n«-n

A complete chitn and GICNAC  utilaation
pattway [SI, including a chbleperon, was
identfied around the genome, Compared 1o the
pattray = (5, JN 2oc N ace in opposite
strands in the genome.

Locations of the wtart aod end of each segment
ol the pathway aro squared with respective
color.

(opmd«“obw

e e, anly e
Mt and oty of »

e

Coliow Ongradenon patSesy m averded v (9

A complete celiulose pathway was
identifed o CRP. A n Cho»
oquence & nested w\%

tmd“m(ﬁ?uevﬂd
around the genome and each have completely
different sequences with no consernved regions.
This suggests the four coples might come from

dilferent origin.

e

Al lanr 3wta huninatine o\ (AP Saxdvon) Sy Moyrel (!

A9wmlon:—
[6] s present in
wquence, The presence d
the bes operon in CRP s
consistent  with  activity
shoun on CMC agae plates.

Sequence akgnment of the DCs Operon peesent
N genomap, 3 stran PO2ST showed a 99%
identity (4534/4560 aligred) between the two

Ly bt
= S—

CRF o 0 OMC plow

[+ -
Soguence shgrerery of LIF and geeoonenp 1 e MOUST
Detwren Boud 2ot SOl By MO SLAST (W
The most ugniicant Sacrepancy s a gap of 10
ackds at the start of bes8 in CRP, compared 10
genomosp. 3 strain PO2ST
Md“n(’

\zg

ey
Povome 5 st
OISy
Proten structure modeled by Phyre2 fn
no significant dfference in structure between
the two proteies.

Conclushon:

Kiuyvera sp. CRP shows strong activity with
chitin and cellulose, Genomic analyss shows
prominent chitn and cellulodytic pathways.
These could gpive CRP an advantage in breaking
down lignocelulosic waste.
Refevences and supplementary info
can be foond st bit by 3x24M M
This work wis funded under the ISF

Shuywan research program,
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Mraductien
Sevwlar 10 many other mgions of Southeatl Asa, rslall in Horg
ong wrpasies 7200 milmetres per year (1) In addion, local
st derived 3ol e poirly retendve of rutnents, Costing
chpotrophic conditont with ol Sotdl nbiogen Concentrations
<20 i t0psod and ceghgidle ConCITons below (7] Despte
ch challengrs, rumescus ron- Jogursnous (and often ithephnyec)
phanty sxch an Fiaun mETocaye and Glochfion honghongene are
mmmw&omnmmmmmd
wgpeit wpondingly lrge rate of nirogm
“MMMW'WWWW

Mathod

Acrisl root tipa ~20 mem in bength were coliecied from common plast
pacies I Hong Fong sch a5 Ficus micocama Thews sampies were
InCuated i nitroges-bee [NF) Sroth medhamm for 7 iy oL X2°C afer
welace weriiation using 1% Deiw) Biypdioapquinciine wiphase
The OUBAton was repeated with few NF Drogh. Nest, the 109 kayer
wis pehed and pitsaged B0 pucty on NF MTID meda % dectily
potermally neroges-fung bactera Complece prromes of Aetsvily
watheols S0u2 (Tromn Prviodendhen  evubesconil, GRoonobecier
falsndcon 53U (rom Sygonum podopindiend, o well o
Fosaona  adoincs JS2A) oM Flces  ROOCATMD  weve
proerated By hybeid sembly, warng both Bermma MSeq and Owfond
Nascpore MiON pltfonmm,. Genomic analies were perigrmed
wwng NCE: BLAST (30, TWGS el PATRC [5], Uoigrot 6] and Chatal
Omaga 7]

NG ) Pminate Fucuy mwiun Ah wnarce o samgiie Kosstaens sy o dams. M08 3

Isolation and Characterisation of Plant Growth Promoting Bacteria from Aerial Roots of Hong Kong Plants
M, Lam, K. M, Leung, G, K, K Lal, S, D. J, Geiffin, F. C. C. Loung

Resutny

Experionertal resalts fousd 1hat sl 1hree sarples prom (apkdly on NF
madum, prodecing chead, mucodd colorke, and Gam stanng
revealed 1hat i samples weve Grann negative. Geoomec analyss
found rurmncos erves Jugpeiting endopbytivre, prmerted in Sable
L Mow an endophyte may wae These geoes s presenied in the
shematic below (Fig. 1)

g 3 Shemanc of SRgin/aE™ MO 0eE enes s 135 14

Geown that aliow \or Soth mmabolic and catabolic modficatioon am
patcularly signdying for endophytiom a8 & sugpests how
intracebulat ervisarerent MOSHGIon Capalaites Netrogen fung
nd phowphate solubiiung capebitis 0 endophytes s 3o
SECat given Tt NUOEen and phasphonus e bey Bmsting
rtrents for plart prowdh (150 Thete geres were highty comered
TN geteny

Lamimuarny | ety s nle R I
Cate o Ay Ml vy
e gt
frevne wew (VR L] L u
owwsd
O Corman LLE ) "W "
- ~ |
B Pt en F o - I
ooty mtencey SAgA A
~* | Atageeen, svam oy Aropen sees tfiys  Aropone. s
— P Geetedre . g~ Pt et
el — b e
- —_ 1
Coff ot | L R 3
ORI e, | LA s e e (4
npt——_ o |
O grewn ¥ " 3
_— e —— .
O ViV

=%

Tale. L1457 oamm of OLart Poets JFomoteg Prre Bgaen! Imdaghytrye

preaih datan nd poly sportery S plant
OMagenesn.

The preverce of otrogesfwng mcrobes on  dormmant
non-legumingus Pt species 0 Mong Kong wh s Fiows

References and Supplementary Materisls
€ Be Yo at hetpe ) Mt ComWAMAOGSY)




w5l Identification of Two Pseudomonads with the Potential for Polyester Microfibre Bioremediation

L. Siu, G. K. K. Lai, 5. O ). Griffin®, F. C C. Leung
The I5F Aeackemy, Hong Kang

BB ol b
s 233232

intrndiction

Pelysthylene terephihalats [PET) = & sophitiated snd stll plastc
with a 1kable sromatic ring (Fig. 1) With & high Senalle itrength, FET
B e The main ngresient for 60% of plastic for plastic bottles |1)
and spon ino Tebee ke polmsilerbuied clothing wosldwide,
poratibefing S0 42 millon fom of micropiatc waste per ves 2]
1 IR T gaon, Fomatc sularranes lokene, sofium Berssoate,

— and 2 wng of PET microfibees in
reewatiynn-2-propenal]  were i 1

Uied R CMBON SO0 E2 }_/_

2. O~
[yt -deRrading marnbes. [ ——— "
Methods

Samphis Of PET labiik wisfe baried i w0l Tor thees
maniths [Fag. 21 Ahter secavery, the Fabeis was rsed
with 0wy aaling and an aliquol of exch extract
noubated i mirdmal mediem (3t 37 "C with ghaking)
with 10 ww Boluene . the sole carbon soueron

[Fig- 3. Afvar 7-10 days, viabds Bartedis |detersined
bry streaking o8 Lurla sgar] were Iransiered e &

manimal medum contaning 54wy sodium bindoate
|Fig. &]. lmodates wegh greatest barbidiy wene Sregked
1o purity on Lorls ages: PUT-degrading asctheity was
teited by growsh en sgar made with Things sedum
|3] 1o whikch @ fsn b ol PET lbie Sissolved in
Feenafuod 0= 2-prpansd had been appied [Fg. 5. DA
s paracied from teo seleched holates wing a
Dfeayy Poswerbcdl 0f |Qagen) (4] snd sequenced wia
okt Hismisa Mdeq |4] and Orfiord Menopore Rinkon
platlorms (6] me peneraly complele gEnameds By
Wbrd nsembly {Usicycker w043 [7] PARRIC [EL

RCBI BRAST [9]. Phymed [L10] and Clestad Dievargs [E1] r:—':::-
werE ket for comparalive penomic analysa =

Sl mdted i e it b

Twea Prrudomomads ihon potential for PET degradation

Jrmple i LS L L 2
Lufrraied
ki &M 0 g
vl BRGNS ol B4
Sl rai P i rambfleaf brer
T HEST Py
Lt g CPTELRRLT [RR R F T
- Penadorcecs wp AN - Fesdomanos
Caau OprE ML LS el SvLagmda AIPAT LN
— [T P B TEFTL T S
ST
i A WL i
e e e
L e ) b
i Lat e el Wyhiver il s
Loy gt B iy (sl pteds sk g il
i T LB i paTraay
elatanr el P e B bl 1 aSaeie®
Weesk iy i b
qulpgba ) e el e

Emidde | Forpem of s o | Lot i1 e

Eamilariies with argsiedae

Boih  holabes  poasess  an arplesiense omdar oo the
PET-degrading enppme reported by Hssrraal of ol with tha
poieatial o0 degracie PIT through encpmatic hydmbais [13].
Proten abructunes fourd By Phyred (Fig. & 7, K| showed
ibmilaritiei in Ehe Liitiady glrudtung of eRhymel, showing &
petessal relitiorihl between andbeérbiis snd both Solie

g B =11 s
)

&

ISF3hax

Comparing 05 _1a with Myeneilo whoienu 15F6_4851

Enppres of the well-inown PET-degrading pathwey o
Adeoneils fainkengs 1590 4801, meported by ‘oshada o ol
[13]. thare wme homology with profeing in 15 _la:

* 4 Ay L L

= T Pl Pbrdet  CrrebalTons Ppdnliis
o byl Ivtresan berdrodaie|

T LiHE Ere Aeprsterine

3 L Gevaphchalay  Bepate B

i, S | Euygeis R L I
.'-__'.T_..:_Z.=_.'. Teraphchul e
-,'.1._. __. e L " Beruraie brsrapceicy
Py, B Earpmes e il L Sy e t

e e L W I}

ArFaigh LS 1a can make uie of PET 1 wufvive, its e of PET
degradataon o wiry Yhow. Sanilannet in Cee enzymies |Fag. 9] of
L5_La el 15F6_433] hirwesser, vopport the idea that a rangs
of microbes might be actively evoling 10 make we of The
Increasingly abursdand sournces of ervdaroemental FET [14].

= = e i =
E mIEEe = mnp = [ e

VI RO T B i B kit [ S
AT i MG o DL v =
Furthear imretigation of L5 _1s

IE i dignificant 1hat 15_1a e fo be mooe eHectiee thas
ehi ithied Holates n functional tee Tearelorn, the nedt e
A ivrigating the potantial of PET degraution in LS_ 14 1=
clong The sehininl fonds iMoo £ ool 10 vnily (e Soihdlies
Addiionally, @ later sep woud be o ook durther a1
mutatioes |particularly within e 15_La cysheine ipdeotase)
8o see @ PET-deprading actastees can be endanced.

Baiireowlrdgremenis S (A coxde
This sk is Bunded under the for rederengey and
#IF Shayuen Aeseoenh Progrom wipglemETay S



e Isolation and characterisation of copper-resistant microbes from
Jua a disused mine in Hong Kong *
s 2622 ISF 343

K- M. Leung®, G. R. Wyatt, G. K. K. Lai, S. D. J. Griffin, F. C. C. Leung
The iSF Academy, Mong Mong  “Comespindng aviher beimenginl sl b

Two isolates from sediment samples recovered from a
dsused tusgsten mine in Hong Kong showed remarkable
levels of copper tolerance and Culll) reduction. Serratia
unviytica 1, in particulsr, shows levelds of gromth in
50 mM Cu™ only 20% less than cootrok.

16 et L phes were Lolecied Jt OBeent k0N B AnS MTend
B Nowcdie #l oo C205T00TN LA L00ANG'TL. Thew metal content
wore determsad by KPOES. Mcclones borm anih Slle wene
Mvenad with 05 M GuI0,, 0.5 M POND ) and 81 M AGND, Sy dax
@Mncen holstm Gec ot p sl e
Pertagrd % ety Sefore TNA st nciaom (Quagem DMeary PomerSod Pre
wrl Slowed Dy sguancing wa the emsns Mg plarirms
Conpratwrmive Concene Avabysis by PATIIC 3610 [1] wes e %
wsemivn and lyw e Gota Wertfed metal tokrance proe ot
PO e iergatnd wneng UnnPuat (20 WORE ILAST (1] and Ohamal
Omegas 4] Pydogenetc treet ware pevsersted with AGROMLST (5] snet
PATIOC (1] tectetes weve enpuniedd bo D0 ool 00 300 ol of CuSO, et
Cold Tty 35 Sudy 1he level of resistance The grvees and patvanyy
Poaveded o7 Lotk Lura agar and Luris broet.

,

N "‘-"l-h-‘—-—-n—-mb-.w--nqnlx*

holstes L1 and MIS himnd N
Sgheat level of toberance B Co,
A and PR i cultare. They wens
revesind by SLAST e be e of
Sl wwiica NIl e
Meodomonam putids WIEL wih
appres. preoere Soes of 3 Mg avd
£ MBY g Ty

Besuits bore NOB BUAST sevesied
Oopper b

oo and pathwayn. Both ackstes
oo Cop, Cpn, Cot and the Ot
Patvanys, et 1 camey et
S hopprense K pper
seralivtyl pathavey. BOIh nolstes
LMY OWpA M aLine pevees.

L R i LU )
P b W4 d —
L5 v MBS wnre bl G0 o 0 st mfluned with 4 00 90 M oS0, aned O
Letrate (ol LMIMR ARt Mpre eandy Ywoted, witd £ and M4 jrodcng K%
e 3N of their comtrod-devel Drowth i the gomonce of an 50 MV ndeuion. A
od Do procioiate - ndicateg Cu™ mducton - win pves whwn Ll wn
AR A L a BAUEN (e RaareAng o 13 00 M Cuin) taryate

l" — -
e -
® — — B
- - " e B
H =
i | :
—— - -
el [omesemnte i
. -— row
- - - - gl e
L ———
g B P Shaers of & w— — | - 0 o g, (o - —— -

-
R and

PR Smind el o e i = L ) e M gph

Conchion

Serutis we iy tns e £1 and Pewiliemonas Pt e VLA sppmir able
WAV et Beavy COppet BTesa, with [ whomed » Pagher bevel of o@per Sobevance
woder B ware condtiom. WhEe this muy e wih the il St
Pifrminy Carvied Dy L1, the syt reduttive sctivity it o Speicant

The 208ty 30 tolwate hgh concmmratons of o’ 3nd 1o redioos the e %0 metalic
Ty wagpedt @ ke ke L1 in copper bio-mersedation and So-owning and tha wilt be
e foous of Our ongoing work with these notsten. Nurther udves wil sao try B
Aot dhaiuane The M WNweimg apected By L 1 (rder T wndentand
DOty preater hevel of 1okerance
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Applied Life Skills .
ppﬁgpggggm,g Creative Arts Nurturing Health and

<xhrind Resilience
st
IR B RERUEED

; R Science, Technology,
Empowering Global Exploring History, : i

) Engineering and
b§tewardst\l& Language and Culture Mathgematicsg(STEM)
BREENRAIEKERE MR, EERUURR WEERLT (STEM)



2022-235F "2, RiE

R RBIENT

Playwriting - ScriptLab

Making Theatre

Ceramics

HE SRR G EATERE

W R AT E S AL

Fashion

Vocal

Piano

Chinese crosstalk FHAEEEiZ4 %%

From Pen to Print: Creative Writing Workshop for Beginners
TR CE

Physical Geography & Environmental Management
Film and Literature

Introduction to Spanish

Pop Lit:

Competitive swimming

Squash

Digital Design Pro

Global Politics

Film vs. Novel: What Makes Them Different?
The Beauty of Mathematics

Experimental Portrait Painting

FrB8Z/[\EL & Chinese Medicine

I3E =R T FF Putonghua Broadcast Hosting

Marketing and Advertising

Digital Art and Design

Film & Filmmaking

H B

Makerspace

Digital Art and Graphic Design

An Introduction on Guangdong Mahjong
Global Challenges

Exploration of Environmental Science Topics
Home Science

Metallic Jewelry Masterclass

Our Universe: Science, History, and the Way Forward

Enriching Hearts and Minds

The Art of Graphic Novels

Underwater Robotics

B ZCALEK

Service Learning

Jazz / Popular Music / improvisation Workshop
Wind Ensemble

One Act Play Production.

S IPNES

Glass enameling

Write perform a pantomime

Project Journeys

Hands-on Photography!

iLEAD / AYP Silver Expedition Course
Living Seas

TR - AN BRI R R

hESLEE (S8 - RITHERVEG « ATEEREL
LR (hEf) ¢ HEFERERIED - ATEEREL
PEESEERE (WIER) * eFRWUERYER - ATEEREY
RGBT AT (RISEMF2)

Reading and artistic creation(Pastel Nagomi Art)

The House Science

Chinese Fashion of Life Hp {4 ) ERE i)

Basketball; Netball; Squash; Swimming

Aesthetics and Design in Film
Sports Leaders

TP AR

Marketing Ideas

Movie and LiteratureZE & Bl &
Theatre

Global issues: discussing the world around me
Makerspace HX

Theatrical Stagecraft

Athens vs. Sparta

Science Fiction Publishing and Editorial
Ancient Greek Mythology

Student-athlete; Netball

Student-athlete; Basketball

String ensemble

Starting a Business (Group 1)

Starting a business (Group 2)

1B
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AR : hIIER

2022/23 1,283 2,145
2021/22 1,277 826 2,103
2020/21 1,275 801 2,076
2019/20 1,245 731 1,976
2018/19 1,215 655 1,870
2017/18 1,154 584 1,738
2016/17 1,138 512 1,650
2015/16 1,100 444 1,544
2014/15 1,063 413 1,476
2013/14 960 347 1,307
2012/13 884 314 1,198
2011/12 808 289 1,097
2010/11 705 226 931

£ 2022478 H1H
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