M A C U B

The Publication of the Metropolitan Associ ati n of

Spring 2017 Vol ume B &s

50 " Annual MACUB Conference

Saturday, October 28, 2017

8:30 AM. - 4P.M.
Hosted by

New Jersey City University

Jersey City, NJ

'''''''''''''''''''''''''

wN]CU

Conference Theme
Mosquitos as Vectors:
Zika and Malaria



The
Col |

Ser vi

Metropolitan

ege & Univer
ng the Metropol it
for 50 Years

MACUB 22001167
EXECUTI VE BOARD MEMB

PRESI DENT
Dr . Kat hl een
Saint Franci s

Nol an
Col |l e

VI CERESI| DENITnt er i m
Dr . Fernando Nieto
SUNY Col |l ege at Ol d W

TREASURER
Dr . Mar gar et
Medgar Evers

Carrol
Coll eg

CORRESPONDI NG SECRETAH
Russo
Col |l ege

Dr . Paul
Bl oomfi el d

RECORDI NG SECRETARY
Dr . Ji || Call ahan
Saint Peterds Uni ve

MEMBE RASFL ARGE
Dr . Tin Chun Chu
Seton Hall Uni vers
Dr. Christopher Cor
Wagner Coll ege
Dr . Donal d Stearns
Wagner Coll ege

2017 CONFERENCE
Drdohn C. Gr ew
New Jersey City

CHAI
Uni v
2016 CONFERENCE

Dr . Fernando
SUNY Col |l ege at

CHAI
Ni et o
ol d W

I N VENDTOR
Dr . Edwar d
Medgar

Catapane
Evers Coll eg

AWARDS CHAI R
Dr . Ant hony DePass
Long I sland Univers

ARCHI VI ST
Kumkum Prabhaka
Community Col |

Dr .
Nassau

PAST PRESI DENT
Prof . Gary Sarinsk
Kingsborough Community

TREASURER EMERI TUS
Dr. Gerhard Spory
Far mingdal e State Uni

MEMBERTLARGE EMERI TUS
Dr . Mi chael Pall adi
Monmout h University

AJt h

I nstructions for

I' N VIi¥Opublished three Jtim
Fal | , Winter, and Spring. (
the field of bi ol ogy in add
gener al i nterest t o facdl ty
submitted to the editor tp b
Manuscripts can be i n t he
manuscripts, -rewi)ewsminor c)
communications of particdyl ar
i nformati on. Manuscript g w
revi ewer s.

Articles can be submijtte
i nvi vo@mec.occrunyaeted as T p
(preferably with a disketjte
Editori al Board at Medgar
submi ssions should be forjmat
i nch margins. The title off t
each author, their academji c
and the name of the persqgn t
should be sent mu st be givel
articles should include a| br
into the following sections:
met hods, results, di scusgi ol
references. Reviews and Bho
arranged di fferently. Refer
the text by wusing numeri cfal
order . I n the reference |sec
arranged in the order thrt
using the following for maf:
publication. title of art] cl
numbers-'Hasgan, M. and V| F
Col on Céamc &Bi28368) . For bojoks
should be | ast name, initlial
book in italics, publishdgr a
referred-PRPrmos s(eerg. CChamp arlgot7i3
Ani mal Phy SSiaawlnadgey s Co. , Ahi l
Abbreviations and techniclal
Tables and figures shoul g b
pages with the desired | ofcat
the margins.

I N VI VO Editori al Bo
Edi tor: Dr . Edward J. Qat a
Medgar Evers dol |

Associ ate [Edi tAmms:Brown,
Dr Mar gar et A. C
Medgar Evers Coll | e




Il n Thi s

MACUB 22001167 Executive Board

2017 Conference Speakers

Voucher ed PdlDaontWeL iNsetesd Them
by Richard Stalter

Coevolution andi AMdMdipltlawe @ech sFami | vy
-aligning ancient and modern tools to
byKumkum Prabhakar

Changes in the NumberAsofepuaset.t)bgr Wsesad
at Marshlands Conservancy in Rye, New Yor
by Your ha Kang

Affiliate Members i nsi de ba

Save the Dat e

The 2017 MACUB Conferer
New Jersey City University

Oct. 28, 2017

Call for Manuscript
Publish your mlamuMicvo pts 1in
Foll ow the Instructions for Authors on the
manuscripts electronically to the Editori al

Springlg0¥Y¥irweml 3813%: page



50th Annual Fall MACUE Conference
V' Saturday, October 28, 2017, 8:30 AM.-4 P.M, = -1 1 ~HE==—

New lersey City University, Jersey City, NJ
Conference theme with speakers below:

Vincent Racaniello, Ph.D.

Higgins Professor, Department of Microbiology and
Immunology

Columbia University College of Physicians and
Surgeons

Wincent Racanieli today (left) and as a PR.D.
student n the |aboratory of Peter Paless, ML

Drr. Racaniello studies the infection of humans with
viruses ranging from Zika to the common cold. Dr.
Racaniello completed both his undergraduate and his
Ph.D. studies at Comell University where he studied
genetic reassortment of influenza virus. As a post-
doctoral fellow in David Baltimore's laboratory at MIT
(1979—-1582), Racaniello used recombinant DNA
technology to clone and sequence the genome of the
small RNA animal virus poliovirus. He produced the first
infectious clone of an animal RMA virus, which helped to
greatly advance the field of modern virology.

With the global decline of poliovinus, Racaniello’s lab
has taken a particular interest in Zika virus. Racaniello's
virclogy blog and podcasts This Week in Virology, help
scientists and non-scientists alike learn more about
viruses. He is a co-author of Principles of Virology, a
textbook used by many students.
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Ana Rodriguez, Ph.D.

Associate Professor, Department of Microbiology
Co-Director, Anopheles Insectary

Mew York University Medical Center

Zagn ul mrcsbed Tk Srord o e s

Cir. Rodriguez’s lab studies two different parasites,
Plasmodium, which causes Malaria, and Trypaonosoma
cruzi, which causes Chagas disease. Malariaisa
devastating disease that causes abouwt 400,000 deaths
per year, mainly among children in Africa. There is an
urgent need for new strategies to control malaria, but
there is a lack of detailed knowledge of the basic
bizlogical processes of Plasmodium, that would allow
faster development of anti-malaria drugs and vaccines.
A main interest of her laboratory is the study of malaria-
imduced inflammatory pathology and its implications in
the pathology of disease, induding cerebral malaria and
severe anemia. The laboratory is attempting to develop
effective drugs against Chagas Disease. In collaboration
with G5K, her lab team has performed high through-put
screenings of intracellular Trypanosoma oruzi, to find
compounds with anti-tnypancsomal activities. Selected
compounds are now being tested for efficacy in mice.
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Vouchered PolDeontWeL iNsetesd Them
Ri chard Stalter

Department of Biological Sciences
St. Johndés University, Jamaica NY 1
Abstract

The purpose of this paper i s to present evi
floristic and plant ecol ogi cal papers on vouc
i's no vouchered plant materi al it may be I mp
that may have been misidentified. Vouchered
the minimum information on an herbarium | abe
asssession number, site, habitat and date of
wi || enable future investigators to record c
ti me Rare taxa need to be verified and pl:
verification in the future. Gl obal positioni
taxa 1is helpful but should only be retained
specimens are housed and site ie, city, st
Refuges where the taxa were collected. GPS
to reliable researchers to protect smal | po
unscrupul ous coll ectors and from extirpation.
The objective of skhepti papéy, | sespecially
present evidence fompubhieshededbyt oy obuansge bot ani
publ i shed floristicnanhdbuwillatntupecaolroeggp wtadt i o1
papers on voucher edulllaiscatliaocns pl asnhtou | d al
species The need foobudblaesi emd) sppuebcliinsehnesd t o b a
floristic studi es baslehder en haeovwechbesn i sever.
el egantly stated by phurbl itagave n¥oungal Dng Wi
Steve Young, Chi ef Boraheast eNmw UYiotled St at
Natur al Heritage Prdogucaompl et @1 s, ivWeulclh,er e d
for me , Ri chard, t hei i gdgetsit f ipedobhamciulsar p
trying to track downurrbaarne ' mapmkcsae s | Iniwotoald Piamr k
unvouchered plant | i¥dfk Lfcedmpeaarde doft hhea vvi ansgc u |
a specimen that we smenc icean faitr nt, e ne nntoerrt heast e
into the database, amdl pcuwothcdmnudelde thaps i a C
for protection, we phake fltooratdeas ntohte exi st
species on the |list tasn af l ema@s and takbOoti mape
to search for it to comglietme i vouEWen st heP eblehsat
botani sts mak e mi sthM&kvwe s Yemidd wRdadchloutCreek P
vouchers flora |list&ashenptfafen Dh@leed aftl or a
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Mi ddl esex Fell s, Bd sctoolnl,e cNa spd et u sreatttesr i a | i s

Van Cortland Par k, Mexva mpobrek o€Ci ppor Newl i ci es

YofPRnd Oregon Ri dgé&at i Banlatli nPaarrek,s .

Mar yl awed e unvduchfiredtal ter had a similar
studies wer e i ncompelxeteali y ncveo uicrhea egddt udy at

including three Ai nTohdwgpgead Naudioemsal byMonume
Venezi a ahalt CBrokezyStRoitetr, was permitted to
Jamai ca Bay Wil dlifepl aRetf ugeyc heelrls w@wmi thd s i1
within Gateway Nati ommal sRdécreqaiteindn tAriems t o

New Yor k, t he Uni t &dir tShant esbBvelrgl qqelets Nat i o
urban park. Ve'h e sit ® daah@d5aGoeodk t ha't al | pl ant
vascul ar plant specisewhbjaetc tBOGe etzye aPtomenntt olfef or
whi ch 25, 11% of plh&ntt mbalkri awerleeft the p
vouchered. Three humpdrnad amadt g30€8Vadind Ytst andar

vascul ar pl ant specpedceodurtehefigr sexomangi ng

incompletely vouchergidanthheposgeheérd st WEeTr s no

reported at the Jamaincar Sy Waxad!l icfod@ | ected
a

Refuge, while compdtiedletleyr vodeihed® dpaiBtpers
of taxa at Jamai ca BrfaryedMilmd i fpel afhetfsuge sbyappr
Stalter arnYc o mtaaniomit nhge r K¥Hr6i u m materi al i s
species, was omistttuaddsf.f & @ mj h®eddIsl ect ed pl ant
I'n a second studyprodssthwouhtistendeal some s
ecology of I nwood ParkvouNenwer Ymakeri al St a
Fitzger al r emdr tleade b niglth eh eseadl etd : vascular plar
marsh community samgwleeéecohnbaenednéd4da number
species from 58 weeeeigast raohyde d .
encompassing 27 familTeé. Oneleldei Fopapeoducher e
Table 5, p. 291 listappaspeci ohepresnastdeming
more than half of thepeadilds majrissht eqduadirnat g:nwo
Amorpha fCatysbegi.aFistezbgeurna| . alntd Lo eboubt f L

Carex vul@elnastdreas ,otrpéijcul atauédr ementi oned sp
Dactylis ,gRloaetrada mmaj dentified as they :
Ru me x crTapasacum ,of dti &d insaAtl £. Vouchered pl a
Trifoliumamdateolsieum hreepenstudy woul d have ¢

(Table 1). FitZgiereakds @ardchleaesb to verify thce
earlier pabpwehro bryepboekdt fidesalt marsh speci es
sand dune sApnentoi pehsi,lha a second questionabl e
brevil, i giuhatta e | nwop@débPamplrtsead t t he dune

mar sh. None of the abmmoghspacibgew@s gl ae at e
in salt mar shes whenegeti dalwobdopdit Kgs &Intd mar

water and soil sal igtidlVste®e®indd oh Glelbe get owr
di stribution of vasCaurloalri n®! aamtl t S pm&a¢is® S as
found there. Fi%dz'g:lermagltsdeaarrbdq Lporeobj e ¢ t whi ch h
collect vouchers becl@owsge tShexewdnsgnostalter
all owed to collect pdw@mdr onag efliati $thi d nwaadec
Par k That they weriemcin@di ngl Itohvee df of Powi ng:
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Tabl.Pefisity per ha of species present in more tlhan hal
wood Par k, New Yor k. Data " -rom Fitzgerald and Lloeb
Speci es Density

Amor pha fruticos 1250

Calystegia sepiu 2750

Carex vulpinoide 1750

Celastrus orbicul 3500

Dactyl irat gl ome 7750

Pl antago major 4750

Rumex wuwsri sp 5750

Taraxacum of ficin 5250

Trifolium praten 8000

Trifolium repengtg 5000
Par k, 'l onbdah c e ntArdadli t icomeaxlti & ltheomt t axa on
Flotidaurtle | sl an'd,VeSweuztiha CarbdtiCnaki t2ed by
Hunting |Island, ScudllHl e@Qamddlyi mzcurring at Br
l sl and, Soufh t@ar odVinkkor 86 m aclesriimiona umril o
di ssertation wor k atMoar uSso yrn hebfPr@at @alniusa osealitd e n
mar s h, Georgetown]!! MiousihngCdrrmlm ntahe °IViesmitezi a

transplantation of sveelrte mardslhax adnguest aadcnedrni ,f ol i
Georgetown, S'dutThheCaMmileimm.aaMbahael Byer Ph.D.
Banks of Nor% h FiCahellamskm Service Botanist Ga't

| sl and, *°Vi Agsat @aguBeclr®laandn area, has not
VirdiniCape May Poi nttheStafter eRfreernk,i oned?® Venezi
New Jéf segandy HookascWNleawr plant species a
Jers?eyJamaica Bay Wdudinhet Reflu@eyears he ha
New VYdrkfFire |Islafdd, SNaew'i &orgkui |ty of Uusi neg
Monomoy | sl ands, ?° Measdbachwsnet paper t o vV ou
Addi ti onal papers bgpeSdiamd res €C ol lceocatsetda | a't
environments i ncludeSoui@bs€awvalktioas Pl ant s
coast al pl ant communintfiees oof hdNrelwarYiournk paper
and New *Seraséytd me coomemieri enateri al

in southeasterPanWnitleahStat éeh&re is no vouc
ef fect of superstormat eSrainaly, oh mtalye be | mpos

vascular flora of? t hoac cNierw ehacrek oBfi gthaxa t hat
none of the aforementiisondeedhtpdp eerds Wern enti sts
the taxa clatheld Fiyt zlgeeraltdhenfiuture to search

Loédbbserved in east vcasasutl asalptl amar sslpeci es, b
communities. passed, one might argue t
The need for vouchdreddopkcant aspedbieesi te 1in
materi al i s al so a pdpiasraepnpte awle e n o wnert i tvieme .

Cel astrus wasandemport e/dudblyered vascul ar pl an
Venezia dad Boed&zy Psohonul,d Neawe the minimum i
Yor k, whil e t he uh iaq u ihteabsar i mma sliavhee | (Figu
or bi cuNnaast uabsent frdmerbaeiuml il atbel s have t
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i nformati on: genus, exspepatsng ¢tami dyn speci
coll ector, dat e of csoulclhe ca g olIni, g hstintien, gt Hcreaduwsteat
and assession number .(duAkd sngs sh wrnr incuanrtbeessr and n c
and herbarium wher e tahe oplcaanuts es ptelcea meeemii se of
housed enabl es the pil mwmed s tsipgeacti cers .t of haicsg e swe  c O
these specimens on |li®sne.a nleaelelfsoronvawaleered
plants might also i nclpedce eGPS wheonr dipmreaetpeas,i ng
t hough t he aut hor believes t hat this
i nformati on mi g ht be best FRkeefpetr ebgesthe
aut hor and herbarium where the voucher 1is
housed. Listing coordiomeabhesRoE. a He&BBar iPUmant [
sheet would enable unstnwpoatdows Idol Paerck,or New Y
to |l ocate and wipe outNeaw pYooprukl.atB wlnl . D1 Rdrharyx.e Bo
plants such as orchi dd4e62GPS information
shoul d al so be hous éeRi twigtehr at de ageMncyand R. E
where the specimens weHiestwoolilceadt eedc 0od wagly of | r
as city, state, and NaMammatl t &@m,r ke w avhar kF.i sh.
and Wildlife Refuges. 186 (288H2i9n3at es woul d
enabl e |l egiti mate r eBe@armdhieds, tRo. V]I pca0D61. Re
these rare taxa for coimpaplaantves wocike s nditvher si
future. Par k, Bronx County, New
Figure 1. Herbarium | abell v%]gt?\ﬂngSt.i ent ]JI’] - Thesis.
mat i on Assession number 4isr]|o_¥§trsdlp thle LNppvgrYork |
right FI emi ng, R. Kar
Annotated checkllst of v
oot A ' Rock Creek Par k, Nat ic
Egggg?"ebs':scmuosscheutos E Service, Washi ngtéon Dg.lo(fl.3
'Family: Malvaceae :5 28-317.
1 Habitat: Marshes, freq.! Drayton, B. E. , 1993. Chan
jLocality: Caledon Statel Pagk, MAdd| esex-1¥F%3I.|I sM. A.89
 colllector: R. - Stalter Thesis. Boston Universit:
:Date July 22, 2015 EGNaturaI Resources Group,
: ! areas management pl an: Vv
e e : Par k, Bronx. Natur al Res
Vouchered pl ant spe€i mgns ofen aelw Yor k, Pa
future investigators tRecreadvrdn.chadhges in
species composition @®Rtedmans,iteD. @&ver 19 ree.. An
Changes in species conphoesakliiosnt noafy tbhee avascul a
result of natur al facRiodge anBarfko,r ceBalet.igmor e
community devel opment WNMpilwhanducMa®ssdibobmg Nat .
t hat alters environmboedl RoEd| ti2OdME. atAh @aompa
site that may render tlha&r dvebiutrabta nun fpiatr kfsor t he
survi val ofl oeangy sbucgénstseirounr ban similarity in
speci es. Ant hropomor pdfi ct hdi sntourttheeracsd er n Uni
such as mo withreg,g i nbgr,u sTeorr o . Bb3 3$:.0-6a86.
burning al so alter the environment of ten

Springlgao0¥Y¥irweml 3813%: page



Venezia, K. and R.PZ?Stotockn, 1P91. RFI| oMeayer an

of Gateway Natur al ROOOeatThhen VAaza@ul ar pl ar
Us NPS. Gat eway MdNw t iPon anlt St at e Par k,

Recreation Area, Di Ciosiinaly, oNewWateraky. Bul
Resources and Compl i @ndf .722:94300 Op. .

'Stalter, R. and E.’Bt alltaemo,nt R. 2&G®2. E. E. L
Vascular flora of Jawaasiccual aBayf IWorlal ofe Sandy
Refuge, Long Il sl andJerNsew . YaBIdkO#Rd B a
Torr. Bb238:4-868. ’Stalter, R. and E.E. L

'Stalter, R., 1968. Anascallagi ddlorsat vwody Joafmai
a South Carolina saRéef ungeer,shLonRgh. Dsl| and, N ¢
Thesi s Uni versity ofToiSout Blb2CBa4r-B806l 8 .n a .
63pp. ’5talter, R., E.E. Lamont

'Stalter, R J. Tamoi986P. Végetatainadn Baf Fir

Lockwood, .1’999. The YWarskc.ul Bul fl ofarof- Bot .
Bi scayne National Pa3roke,. FIl ori da. Sida

1812017226 . ’Stalter, R. and E. E. L
'St alter, R. and D. KSpneccaiieds, d2®4.si Theat Mor
vascul ar flora of f iMaes s &Fd hou 9 dtatlLBhsR b B8dor a
middens. J. Tb3193 “Satal t80¢. R. and D. Kinca
103. ecol ogi cal observations
'Stalter, R., 1973. Tpheant!| ccroammohi tTiues | ef Ne
|l sl and, Jasper CountNMewSolidrhs &€y.r ol Cmast al Z
Cast a3n88&3 7 . American Society of Civ

'Stalter, R., 1985. TKew fYorrka,1ee149H6nt i ng

| sl and, Beaufort ?toalntter,, Routéaind W. E. 0
Carolina.bi1lBalrOt4oni a Maritime communities. I
'Stalter, R. , 1984. dhe theorSooubheaBulelrn Un
l sl and, Charl eston LOwlmany, TeSoruetsht ri al Com
Carolinab50B&r0t.oni a By W. H. Martin, S. G.
'Stalter, R., 1969. TrCanskbdhtngrartd omt .of Jeh t Wi
mar sh vegetation, G elorr cg. elt 03w , South
Carolinab®coo817089. *Rachlin J., R. Stalter,
'St alter, R. and E L aWeornct h e nlt9i9n7e, Fl2drl&é .of The
North Carolinabs CGuwtper st 8amk sS,andy on t h
Ocracoke Island to WNViogania.tRe New rYork B
Bot . 1QlITu1 8. Bot. Soc. (in press).
'Stalter, R and E.E. Lamont, 1986. The
vascul ar flora of Assateague l sl and

Wil dlife Refuge, Viriginia. Bul | . Torr.
Bot . 1Ql7u8 6

*Stalter, R and E.E. Lamont, 2000.

Vascul ar flora of Fi sher man l sl and,
Virginia. J. 1Ro3:2-4 Bot . Soc.

332.
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Cocevolution andi Adliplt awee®ad sFami | vy
-aligning ancient and modern tools to p

Kumkum Prabhakar

Nassau Community Coll ege, Garden City,

Abstract

Pl ants struggle in a variety of ways to sur
modi fications may be mor phol ogi cal , embryol
Mi |l kweed family has many members that have ev
the tropics by modi fying the way pl ant s ge
members with pollen aggregatceast elgmowrzatasompobf
plants from Ascl epiadaceae to Apocynaceae, po

Pretty-fdroaveged mil kweed in the Uavobokedt Sobat est
t he monarch butterfICy.l oAm olpn&opmodMielmlaweed, con

in tropics, is a short shrub with phytotoxic
white | atex. Rare visitC. byr pokEl srmaneo rnse nthaeg sc
Ascl epiadaceae (mil kweed family) to have poll
as pollinia or pollinaria. These pollen sacs
transl ator apparatus. I nstead of forming just

devel ops a complex transl ator apparatus to be
on the ontogeny and histochemistry of the t|

organi smal botany for DNA barccatdd grgr i wial i orb
Ascl epiadaceae into Apocynaceae has al so been
representative members. This article include
Smart Bl ast and DNA subway t o show rel ati
Il ntroducti on or tropi sm i n response
environment al factors is

As a di scipline, Bopamy i disals urewiedi.ngSome

mainly as field botampypi pmant aphlheysi otegying
and recently as et hnaobgoutneennyt.s @dmrudc ttihneg pr es e
embryology and anat osnyystwimt hi'nt aklosmmtmsy hor mones
i s a rare exercise paltayt hei nproasseamtt t irnoel.e i
Al t hough knowl edge odfevtehopdenerandyflaomdering
commonal ity among yepgeitfatcven ameir mode of
reproductive internabehavaea urdsf tamnmendtelayd t aond:«
construction of meaennNgfohmermtydlogeoardi ti ons.
trees using Bioinforfmawi gsnePhhhntabiebasi drhat

Springlg0¥Y¥irweml 3813): page



pl ant s i n rel ation ctoanpfF éw wecrar si euctkumaewn a
pollinators, chemi stApgypaofatsaueseds My anMa srtoelred s
of hor mones t o names osnmemef.o uEvedllrectdes ago was
types of embryo saos i @ind asnitddr hegtsumehemi stry
within the embryo s aAppcaamnt\wad itk 0@ m.s o Apertolc er a
family t o anot her . sTchmee nduettraiitlisvet htaits sare k n
endosperm, f or med bystdrowcbtluer efse,r tDNA zati ence ¢
i n angiosper ms I s bentotter famuanldy zei ndi ver gence
Orchidaceae because lodardn fwheyr esnocnee ipnl atnhbes st o
number of <cells in tshhesembmywn sasc. pPdlalnitni um
mor phol ogy, anatomy,yelahdw emdhurstol tgy be carr
with Latin terminol opgyl | haaae obsenKmoawl eodge of
curriculum for t oo ofronfgemahe seepnddugti ve ¢
education. Al t hough,sumédlaynt heyptematircessol ve
has evol ved recentldi scaeednowinesDNAand pr o
science and now withumbmadecodamdi my aiolf a belceo,| ogi ¢
students wil|l not h af voer ttoh ewosrpreyc iaebso.utT htihse ar i
identification of ploanet sdet at berof t reambr yol «
understanding orderasboutndt h e asnirlviiewal of a p
students wil|l be abltey pteo oafc cmislsk weheed .naNhye i nt «
and family of a planhodbdaswdtlonr es surbDdNAs and
barcode However, ewiptlhor ea t hleadind er nal feat
understanding of mo repahconl ogl & @at haat uar est ory
students can better sthsag eDNA Subway to
construct rooted phyl MgéekrReweed Bndestbsorledeat.i
able to draw meani nmbohr clonbubuseonhsyofin the
evolutionary pat hwayakedeascsu dbdagsbubkestiooly.
adaptations and surwhivlad obfseplvamtgs mih kweed
di fferent parts of Ltohneg wWasrllacdh.d, Al siamplael way s
structure | ike poll iQalumt rhoapsi st @p tmeachd rirao,m b e n b
bi ol ogy or even i nitnrdoidaunc tmoirlyk weoed angppl e of
books. rooster tree by USDA, w
reported i n California,
| mportance of Pl ant HMwaipihol ogy HBadth Amer i c
DNA Science in Taxonplmygnts.usda.gov/javalrefe

symbol =CAPR)
Ascl epiadaceae (Mil kAve eptb pfud mirl y3 oamnde of r

Orchidaceae were thetodlent $ amiWii kisp etdh aat, ref
were known to have acgagtreeggoartie2salt @fto mp golifise mphreo c e r
as pol l inia or poilhmi naApacynBReeart!| y,inst e:
Apocyanaceae S F nAssocl lveepdi a dianc e aree The USDA
categorizati on of cl| @od xaidt.isesprforcoam a b e i n

Ascl epiadaceace and Adwalsephada c esaceme Si®nha a |l
me mber s wi t h pol |l instaudi €desd hani queersity

aggregates of pol |l emomalyolboegyendlnosedi x me m

within a thick sac Asrc | enpigdd accccaret.aiTnheg cl ea
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t hat t he pol |l inial cdarariachAeo € yibsoomtPlreeg i mbs ¢t ace

i mportant taxonomi cablutt otoHerien iisdenbdbi fiynidnegp e n
t he speci fic genus Pimi pAsocclaecpeiaaed azgmed e Ascl epi
(Dicotyl edons) and AponcynCrccehaied.a cleNfe anal ysi s
(Monocotyl edons) . Detmpiolre dntsur weolog ganiinzi ng e
pollinaria in Ascletprialdatcieares biyp sGaayrkdarc | assi f
a.l confCirmprocer abe Reiandi ng Lhoutprocienr a
Cynanchoi deae of * Apolcgmiaaeaceawas another r
Taxonomi ecaalt egroe i zat iwamt ettake®s write this arti
pl ace all the timeC. blwat i DNAsbaotctcodiegr swhow! d
procletass been moved auwanyosftr opnt etchesi on by taki
subamily Cynanchomdepbol ogoftal, anat omi c
Ascl epi adaceace. Presebcgol owfgi cpadll Ifienaitaur es be
attached to t he acalklkgloar zatnamslodt carny gen
apparatus mad e up 9 bwagrr p UFsACSUN puont, y f @ o  f

l ater al bl ades, and Arpeotciynnaaccuelaae iwd |t hd emaiomp a
characteristic of. ofCCy rpa monhdasiad eeapei ad r®ynr i ac e
Sreencatt.halevi ewed 53 AspkepeadaclRlh&l aanopsi s
pollinia (some with Qrpoloind ascheagpee.d Theage efr sl es
and others with the ctomangluattorPHayplpaPr aNNlis}) r ee
t o study evolutionathye teleatdi onsahifpheamong t
compl exity of struc(thurteps: / tdbnasubwaport pl an
pollen in Asclepi adacégde WeThky mepart sdme or
extensive di versity classtihfei catrzen ishhaplkee | iv
orientation, extent mot pllelvedy.pmBnbj nfacmrdmat i ¢
nomencl atur e of camnmiaeres ciommosnpeeiney mes or
bel ongi ng t o t he- gesnuebsf aamd iiets mi ght bring
Periplocaceace, S e ¢ asneopnaori adt ei acen @afnd I i ving f o
Ascl epiadoideae. Theknaeawmclpudesdentthgyt ttchebel on
si mpl er -c aprorlileerns (noDbomaramasksKiahgdoms/ Famil i es
apparatus) of Per i plooocmncemn eg eanrees ,prpilmainttisvest ru
i n organi zation anenvamennseintiallarsttess | eac
Apocynaceae and t husmaoripghhal dogei ccallo sfegatimr es t h
phyl o®geBwrsed on t axorccmieowvest uckipgsoducti-ve su
Hub’er concluded t hetvol uitBotnh wi th insects al
Periplocaceace and Asamepbsadtaedas aalel owed an
derived from ApocynadoecmienatTeheynartehenopl ant k
closely rel ated to fdaoowmer 9t hewvwedalhamhet ocol or
ApocynadAeaoeynoi deae.t hee galritihreat or s. Ot her s
concluded t hat the npaeltlaen ocammoiderdfsy oheir S
Periplocaceae ar e cplodslelnyat ared .at eddsdloepi adac
Apocynoideae of Apocamatcemiecalwhimoedi f heati ons
pol Il inial apparatus mdkiAmge | ppl hdaceagegrieagsat es
close relationship wirtahn stploe t Peorfi pd wmlclaecre alee ¢ a
and not with Apocyngopomddenatodohsess, nthemse dry al
i s an evolutionary tprheyntdotofxi dii vegr o pokl erege
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ar e known t o pr odfulcewe rsse caorned awrsyed extensi v

metabolites as quantaiitlarteines d®ry qudigetabusgetr
i nhi bitors t o pr anaenryt ot lperedAsi an. countri e
Phytotoxicity Qoafl otl rqgegrigdss ma k e an I mportant
prockas a great i mpatcrtadoint ihoenradi vioerascamase

interspecific comppertdviidbend e wvihdeomugeé Cf or r o
all el opathy, and i n pcaouwseionag h deest raunetl ii omr aitm v e
croplands ‘as Pal lwieridadi abmepdbt!| emeuropathy whi
aggregates could al sat torei b wrenete dbypecasseul tipl
of l ow poll en t o ox¥ul earapobentAnobhynheogl yce
possibilityndemptahtei ba it oX’i tdfdmte r are vi sit o f
exerts pressure-eovm| meghtanthatve cloed t o t he

with the pollinator.aggodo,utsnmibedr mgesaesf (ol |

its wvariation) mightwirtehs utlhte isne ctrteda i foor rhatl ido m
of a secondary met abPurtthkernrn o nmeuittahteironf omwini & e

simple exine or compsexvicvwat ionggultd anhsalvaet orat t r
appar atus. I n additimemiber ssharfi ng hexcéamt by
from my thesis, I wiploll ymbar eeghylhaogeeknetoatin
trees constructed ussaeagomdNaAr Sumewagbahdt e ar ol
NCBI site (Nationalk ai Cemaes anfdorfinally a
Bi otechnol ogy | Afsoirdreathlosmdes to be carried
wwwi.cbnl m. ni®h. gov) forpollination.
Ascl epi adaceace, OrchCdapeseigrnud ahdowers duri
Apocynaceace. spring or even winter i n

has | avender fl owers and
Adapti ve FeatQaleost r apfi &y | at ex. Condensed st
procer a form the gynostegium di sc

center of the flower (Fic
C. pr occcemnao, nl y di strvbutedneams of this disc
tropics tamdi ssgb growspriensemdstng the corpuscu
l ands with high saliQney camd dmoeoeght ar msed]l
a weed in crop fieldesor(pruisgc.ullu,m 29nd Apul p arotust
of the plant such agsorddotn,i usmt esne,enl eianf CFiaghn.d 3

“:gﬂFig. 3
: *"" A
L L

Bamiga.l oRrel, arSg. e dingd Doagerrasmmat i ¢
he AfCanplbatBlLamippal G@GBd ®idrég c ulDi|m; and

y
t
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be sporopol

r oc earrae carried bymetabobmplsex such as pol
tructure wher e t woprpokliaes, siak/ss, anmned RNA al
ttached t o t he mad unt i bodaynd o fp h etnhoel i ¢ Comp
orpuscul um. Thi s dci of rf peur secnut | ust a giess o f devel
xtended on each sitdree tor ifgarmm alnat elriadt oc hem
| ades ending in theandwblhasl atoomeazpparat us.
ads called retinacul Bnstaad afetginwaicrug uemc h ¢
onnects l ater al bl adeutt o mitchreosaoelilcul prepar
eak of t heFipg.l | 3 )n.i wsthhied eesnt ilr ewi 'l summari ze
tructure known as Transl ator Appar atus
ransports pollinia Rlhemalhomwkdesd ocoml Iteoc ttehde a't
ol l'inator. -eSvpoel cui tfiiatreavret o p me n t were fixed
daptations for pol lannd uGar neynésaf i xaantdi v e.
nsertion during Thhe | Isipreati imem waa process
sclepiadaceae have bheeonohalttr+ buxyyelde nteo seri e
he nectar producti ons,ecltocoantsi owe reef pgtepraa ga, t
nd collection®by the pollinator
Most plants produce Pohilfendgr aResgenth for
peci fic ornamentati onPobf saecxcihnaer i wbbsch (Peric
el ps tremendously I $ic hirfefcoosgPr®ai,cntgi 0 n
ources o f raw petrdMeeamricl nBrdmghenol Bl u
alynol ogy deals with Rrhet esitrusd,y of pol |l en
rai ns, mai nl vy exi neeuwigtelm Repgeinfti ¢ or DNA,
rnamentation and t hReyr @mion eY nt esthator RNA,
auses allergies to usSudBxi Béack Bceestybos 1
esistant ; it sur vi veSudfaons sliM itzeadti ofno ra ncdu t ii ¢
hermostabl_e. The exine i.§ ?%rrnp%%%ﬁploifc Comp
poropoll enin, a compl ex and I d y
esistant bi opol ymer containing fatty
ci ds, phenyl propanoi @sopsspherotioas apni flor.
arotenoi @s. ptoaexrnaset ai ned for specific met
ormation is not as opr ondanneandta asbaltsaims iawnd
he -fsauri |y wi t h t hephpadlolgemplgedi nss-gngwn a h
i stochemical | ocal ighdti osnc oopfe Itihpatdshaduai oa
d phenol wi || provodeée henwsicghtar i hubetbé& th
tu anWagdgrahel dramsappamat ust i ma

re of coating
l eni nfroam @Gamer aFolducoiwdangand r e
of

sportation wsoilNg na uGma metroa ftilkeed on t
stegium di sc, poll en tubes protrude
through an openiFmog mani oheotodatangl afor A
I ni a. Pol linia
oscope Slide Prepadrsat isceren i n Pl at e 1,
sporogenous ti-$Puel 6Pkat e
detail edC. stpurdoyg@®lomsacchari de grai ns a
uded hi stochemi dahvellopsaliiztad i oon croofspor e
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Pl atdD1AIl eft) | Early
es of ant her develo
"stain for Il nslol ubl e
charides.

™ Pl at e2E2A right|). Pol I
5 @ formation and| mature

, grains showing I nsolu
& ysaccharide grflanul es.

(Pl at-2DR. AThese mot heNRic®AYIsORd ded d B o y | Odzt dzY
to form microspores.| aBeliynhgl RkeSzab®3 ilcdaR | §KI G
very active, these celRes 20,0 (inoS G2NALWzaa0U¥k dzy
insoluble polysacchayN#@SOy adb2goOSy RO 2Pl g3 \
polysaccharide grainsgyghRAyaarei @N‘LﬁaLQQrN% Y2Uu
visible in the tissug; gnedgydilfaeot | Wi dee Rlens al
microspore formationyddNg Mg NEx S Vo bl IILFS Gk |
(Plat4D)LA whereas AN & 98 HB A S aat Ay AyiSya
appear in the microspof _e_.830§|ly at  matiuri ty
(Pl at e2E)2A After f F#’h PP R o f

mi crospores, storage eoftrqrhssloa\tuoorleapparatu
pol ysacchari de graincsor%L{SE%lrtl'rg' ilrﬁé{%eéftle%“ade
sl ower growth -pBhse ;rp?a. EP9h al : Dlhaturhee (1
lYOKSNR FNE FrdyR AYC Grefs 8 IRERS vIOE GF, O
(1KS 3ey2a($3rdy RAaO, @ f)']-u !0l PERNQK, A K2 g

3t by Rdzt F NI OSttaAé)\AYAi& V iz, Zlfnd%YLy- ﬁf%j)\,ugg,ggﬁ
ottt dsS olve ¢KSasS Sk 5§|N.Mié pg%ﬁfe%c_-eéb%-_f)\ycut
AyGdSyasSte F2N LINRGSAhY yRdNAY ImaR SPSE @Sy it & n
adlr3a3saed wkRAFTf @ éfgygi{HngeéMRié\N@rl-foosg,p,an
L e Ty AYLRZNIFYd NBHE thiye UKSt ed QONHacyde2F or
O2 NLJdzd Odzf dzY oYl AYy O02ReodefmSatke8B)SR ThusKSt he
LREEAYFG2ND FYyR 1 0SNdhmpdsi RiSén gk afiKbo éegéa fi
LJ- NI & ONBoyl Odzt 0 @ dI dzNFeyf 3 R &S Qtubvadyiid f daer
atl38as aLRNRp3ISy22dzawhesgadz6he YHOANE NP2 NBs phen
Y2GKSN) OSftax FyR GI3s%Bhivkreg aé@mnéjultxhyatxym'sgﬁhls
FT2NJ G201t LIS drFyealvasdti|njes forract i oRi epslr ben e
02 NLidza Odzt dzy R2Sa y2 26! ez iy FHRWAMNP Gtshata T

£ 4SNI ¢ of I RS& & FCAQV al &Nty iy ebouz”KdSN%'l%”

NBoayl Odz dzYy éfjl-)\yé Ras’yd’sotr ogafye Laﬁﬁ(dé‘ﬁyam
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Pl ate -7D7A
(left).
Corpuscu
and Reti
stained
Sudan |V
for cuti
Pl ate -8B8
(right)
Corpuscul
and Pol
Coating
with sFeCl
Phenolic
Compounds.

This study was undestakiemdtbhd rarcteo gtemmey of t
ontogeny and histochemipstcriy so ff rtohme Atsrcd regli aatdaarc ¢
apparatus. During d ihfafterteme C Gsrtpau snda winlgum i s
processes, epider mal st rcuedtlusr e otfhatt heeems t o
gynostegium di sc wer phyfl ogred e ttioc othiogvi n fr om
abundance of proteins aandadhecliiec faoai dish.e Neot t a
insolubl e polysacchahApdeynagcaaas Heer ef urt her
observed in these gl aAdol api &¢adeaaenarme cbedrliss.ar
| €. pr,octehhema pri mary stpgssads<i gm oofvea(asfol i d tr
the gynostegium) <cl| eartloy thhaes ian ssa ogtn.i f Retainri a a wll
in the secretion of ti&nsllatoorsta pypredta tqursio mweha Ecih
fits perfecttly Thme tsheddgfrdosmmwme hi stochemically
groove however, pl ays cao nspeocsreedt ontayp mrimyl eed fif olaio phahlece
formati on of retimlashaalm. ng Kpmeae ol1®i cT acpoempaol u nc
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secrete the coatingp oo™ "7 = ° 5
sacs. Diversity O | P -~ &

Ascl epiadaceae is ex§ R
no generalization th_“mm_mm t
the extent of devel ey er
structures i‘n  Uhes

descrAbeldepi as as pRloofl] o s i

mi |l kweed, found in | W Comemttomimry, — teme
modi fications of ) i —
corposcCul um e I —

Two basic kinds o " — | 1
Orchidaceae: One h e —
packets bound toget| ) ' e
by viscin threads anQ - I, the
ot her kind ranges E‘_ﬁlﬂy ' Bar oot nsapm i
pollinia, t hrough me- =
to har-di, kevagol | i ni a; »,,‘ﬂm“ S —
strands that at t ac h [ s L C h
other or to a viscid's“""—““" Tl the
pollinium is cdiled o s ot i b i
Bi oinformatics and F | =

Not mu c h has been
relation to enzymes or
corpuscul um format.if
common denominator P
coll ected FASTA fil ¢ = s
were processed thro| . i
and Smar t BLAST. C. &t VAR
procePrhaaIaen(oaprls|©rch|sjy)nthaersds pat hway mi ght
ApocynuMmpocynaceae) meawéalgf udn connection al
ancestr al i nk t o tfhaamid i e 8 e s sPdoi ésapuobst epdr d gper nee ¢
family) and soybean ({beaexifmeni 1 g) matTihoen) f ou
PHYLI P NJ phyl ogenetfiamitilrieees c doresctormect edder act i
using those FASTA fielnesrbamemaalur sse e&s and
put Apocynaceae on a&atgeamgdmuates . cl| alchee iprur pose
rel ati on t o Orchtiodapeaeot eamd gani s mal b o
Ascl epi adaceae. Or ¢c hbh adsaicxraeofbel mmlgsc uloar ger
monocots and Ascl epibadandaoa maode € s noitn sol vir
have much in common pmolmoemshol ogy with
Brassicaceae and Legumi nosae. Ther e
ar e n o i nferences t hat can be dr awn
based on t hese phyl ogenetic trees at
present, but mapping the sporopoll enin
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PHYLI P NJ Tree based on|[|FASTA Sequences for
Phal aenopsis ,(Carlcohtirdoapciefa epr ocer a

(Ascl epi adacAesad)e,pi as syriaca

(Ascl epi adaApoaeg)n,umamhdr|gsaemi fol i -

um( Apocyanhaceae) .

| 2y Ot dzarz2ya

Il n conclusi on, to |lexplain the diversifty
of pollinia and its| carrier, one <can bnly
assume that pl ant s, struggling to survive
i n adverse ecol ogi clal conditions either
because of physical factors or | ack o|f
pollinators -inoompatslfebiflity,
devel oped genetic bl ueprints t o form
these structures. Sogdgme species with | egs
toxicity were pawdlavbd yi mbl e to co
mutualistic relationships without form|ng
compl ex carrier (trlansl ator apparatus),
whil e higher |l evel s|_of phytotoxicity dnd
environment al stress |l ed others to form
transl ator apparatus.
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